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Chapter #3

UNIT # 3

VARIATIONS
Ex#3.1 Ex#3.1
Ratio a:buc:d
The comparison between two quantities of the a:b=c:d
same kind (same units) is called ratio. a_c¢
b d

Example
If a and b are two quantities of the same
kind then ration is writtenas a : b or in

ti a
fraction A
Example #1
Write the following ration in simplified form:
(i 3:12
The simplified formis 1 : 4
(i) 6a:18b
The simplified form is a : 3b
Example # 2
Divide Rs. 5070 among three persons in the ratio
2:5:6
Solution:
Amount = Rs.5070
Ratio =2:5:6
Sum the Ratio=2+5+6
=13
2
Share of 1st Person = 3 X 5070
=2x390
= Rs.780
5
Share of 2nd Person = 3 X 5070
=5x%390
= Rs.1950
6
Share of 3rd Person = 13 X 5070
=6 X390
= Rs.2340
Proportion

A proportion is an equation that states that two
ratios are equivalent.

Explanation
If a, b, ¢, d are four quantities then

Product of mean = Product of extreme
axXd=bXc

Example # 3
a® — b3 ,a* — b%,a* + ab + b? and x

proportion. Find the value of x

are in a

Solution:
a® —b3,a®> —b?%a’?+ab + b?and x
As these are in proportion
a®—b3: a®—b*=a*+ab+b? : x
As we have
Product of mean = Product of extreme
(a® — b3) x x = (a®* = b*)(a® + ab + b?)
(a = b)(a® +ab + b*)x = (a+ b)(a — b)(a® + ab + b?)
Divide B.S (a — b)(a® + ab + b?)
(a—b)(@® +ab+b*)x _(a+b)(a—b)(a®+ab+b?)
(a —b)(a% +ab +b2) (a — b)(a? + ab + b?)
x=a+b

Variable quantity
If the value of a quantity changes under different

situations, it is called a variable.

Example

Speed of train

Demand of a commodity

Population of a town

Variation

The change of variable parameters is called as
variation

Example

If one quantity increase or decrease than what is
its effect on other quantity.
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Ex#3.1
Direct variation
Direct variation is the relationship between two
guantities, whereby if one quantity increases the
other also increases or if one quantity decreases
the other also decreases.
Explanation
If y varies directly with x
Then
y also increase
y also decreases

x increases,
x decreases,

Equation:
Y X x
y = kx
Example

If absence fine per day is 5.

Then the fine for One day is 5 and the fine for four
days is 20. So, it means if absentee increases fine
also increases and when decreases then fine also
decreases.

Inverse variation

If one quantity increases, the other decreases or if

one quantity decreases the other increases, it is
called inverse variation.

Explanation
If y varies inversely with x
Then

x increases,
x decreases,

Equation:

1
y« *
k
x

y also decrease
y also increases

y=— OR xy=k

Example
If workers increase to complete the work, then it
will reduce the time

Constant quantities
If the value of a quantity remains unchanged
under different situations, it is called a constant.

Example

Chapter #3

Ex#3.1

Example # 4
Given that y varies directly with x and y and

y = 27 when x = 3. Find

An equation connecting x and y
The value of y when x = 11
Solution:

As there is direct variation

y X x

y=kx .... equ(i)

Putx = 3 and y = 27 in equ(i)

27 =k(3)

27 k(3)

3 3

9=k

k=9

So equ (i) becomes
y =9x

Thus the equation connecting x and y isy = 9x
Now

To Find:

ywhenx =11

y=?,x=11

Putx =11 and k = 9in equ(i)

y=9(11)

y =99

Example # 5
If y < x,then complete the following table.

x| 4 5 8
y| 6 18 | 22.5
Solution:

As there is direct variation
Y X

y=kx .... equ(i)
Putx = 4and y = 6 in equ(i)

6 = k(4)
6 k(4)
4 4
3—k
o=
k_3
2
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Ex#3.1
Now

3
Putx =5and k = 5 in equ(i)

-2
Y=3

_ 15
Y=7
y=175
Now again

3
Putx =8and k = 5 in equ(i)

3
y= 5(8)
_ 24
Y=7
y =12
Now again

3
Puty = 18and k =3 in equ(i)
18—3( )

2)(18—
3 =X

2X6=x
12=x
x =12
Now again

3
Puty =225and k = > in equ(i)

225—3()
S5 =3 X
2><225—
3 S5=x
45_
3—x
15 =x
x =15

x| 4 5 8 [ 12| 15
y | 6 |75]12 |18 225
Example # 6

If x varies inversely to y and x = 3, when

y = 12.Find the value of y whenx =6
Solution:

As there is Inverse variation

1
M_
y x

Chapter #3
Ex#3.1
k .
=2 e equ(i)
Putx =3 and y = 12 in equ(i)
_k
12 = 3
12x3 =k
36 =k
k=36
Now
To Find:
ywhenx =6
y=?,x=6
Putx = 6 and k = 36 in equ(i)
_ 36
Y=%
y==6
Example #7

Given that pressure ‘P’ on the quantity of gas in
a container varies inversely as volume of gas
‘V'. When pressure on gas is 10 N/m? its
volume is 25 m3. Find pressure when
volume is 20 m3.

Solution:

As there is Inverse variation

To Find:

P whenV = 20

P =2,V =20

PutV = 20 and k = 250 in equ(i)
250
T 20

P =125

Thus Pressure = 12.5 N/m?
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Q1:

Q2:

Qa3:

Ex#3.1

Page # 56
Which is the greater ratio, 5 : 7 or 151: 208 ?
Solution:

As we have
5:7o0r151: 208
Now
5
5:7= 7 = 0.714285
Also

151: 208 = 151 _ 0.725961
' 208

Hence 151: 208 is greater ratio.

Gold and silver are mixed in the ratio 7 : 4. If 36
grams of silver is used. How much gold is used?

Solution:

Let gold used = x

Ratio of Gold and Silver = 7 : 4

Silver used = 36 grams

Now the ratio Gold and Silver
7:4=x:36

As we have

Product of mean = Product of extreme

4Xxx=7X%X36
_7><36
=T

x =63

Thus 63 grams of Gold is used

Divide the annual profit of Rs. 40,000 of a
factory among 3 partners in the ratioof 5: 8 :
12
Solution:
Annual Profit = Rs. 40,000
Ratio=5:8:12
Sum the Ratio =5+ 8+ 12

=25

5
Share of 1st Partner = oc X 40000

=5x1600
= Rs.8000

8
Share of 2nd Partner = > X 40000

=8x 1600
= Rs. 12800

Q4.

Q5:

(i)
(i)

Chapter #3

Ex#3.1

12
Share of 3rd Partner = >C X 40000

=12 x 1600
= Rs. 19200

f11: x—1 =22 : 27, find the value of x
Solution:

11:x—1=22:27
As we have
Product of mean=Product of extreme
22(x — 1) =11 x 27
22x — 22 =297

Add 22 onB.S

22x — 22+ 22 =297+ 22
22x =319

Divide B.S by 22

22x 319

22 22

x =145

There is a direct variation between x% and y.
When x = 7,y = 49. Find:

ywhenx =9

xwheny =100

Solution:

As there is direct variation

y o x?
y = kx?
Putx = 7 and y = 49 in equ(i)
49 = k(7)?

49 = k(49)

49 k(49)

49 49

1=k

k=1

Now

To Find:

ywhenx =9

y=?,x=9

Putx =9and k = 1 in equ(i)
y =109

y = 1(81)

y =281
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Q6:

(i)
(i)

Ex#3.1
Now again
To Find:
x wheny = 100
x =7,y =100
Puty = 100 and k = 1 in equ(i)
100 = 1(x?)
100 = x2
x? =100
Taking Square root on B.S
Vx? = V100
x =10
There is inverse variation between x and vy.
When x =4,y = 6. Find:
ywhen x = 12

xwheny = 24
Solution:

As there is Inverse variation

Putx =4 andy = 6 in equ(i)
k

6=Z

6x4=%k

24 =k

k=124

Now To Find:

ywhenx =12

y=?,x=12

Putx = 12 and k = 24 in equ(i)
_ 24

Y 12

y=2

Now again Find:

Xx wheny = 24

x=?,x =24

Puty = 24 and k = 24 in equ(i)

24

24 =22

X

24

Y
X =

Q7.
(N
(i)

Chapter #3

Ex#3.1

1
r < — andp = 9whenr = 2.Find:
p

r whenp =3
1

h =—

p whenr =7

Solution:

1
T'OCE

Put p = 9 and r = 2 in equ(i)
_k
OR
_ k
*= 729
2X729=k
1458 =k
k = 1458
Now
To Find:
r whenp =3
r=?,p=3
Putp = 3 and k = 1458 in equ(i)
_ 1458
ey
1458

"=y

r =54
Now again
To Find:

2

1
h = —
p whenr =~

Putr = % and k = 1458 in equ(i)
1 1458

4 p3

By Cross Multiplication
1xp3=1458x 4

p3 =183

Taking Cube root on B.S

p =18
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Q8:

Ex#3.1
If y «< x,then complete the following table.
x| 4|6 15
y| 2 3.5
Solution:

As there is direct variation
y X X

y=kx .... equ(i)
Putx =4 andy = 2 in equ(i)

2 =k(4)
2 k@®)
4 4
1—k
5=
k_1
T2
Now

1
Putx = 6and k = > in equ(i)

-2(®)
B
y=3
Now again

1
Puty =35andk = > in equ(i)

35—1
. —E(X)

235
—x35=
1 X

7=x
x=7
Now again

1
Putx =15and k = > in equ(i)

= Las)

=3
15

y=5

y=175
x| 4 7 | 15
v | 2 35|75

Chapter #3

Ex#3.2

Third, fourth Mean and Continued Proportion

Continued Proportion
Three quantities are said to be in continued

proportion, if the ratio between the first and the
second is equal to the ratio between second and
third.

Example
If a, b and c are in continued proportion then
a:b::b:c
Product of mean=Product of extreme
So b? =ac

In the above example:
b is called mean proportion or geometric mean
c is called the third proportion

Fourth proportion
If four quantities a, b, cand d are:

a:b:c:d
Here d is called fourth proportion
Example # 8
Find the mean proportional of 5, 15
Solution:
Let the mean proportional = x
So 5,x,15 are in continued proportional
Now we write it
5:x=x:15
Product of mean=Product of extreme
xXx=5x15
x? =175
Taking square rooton B.S
Jx? =75
x=v25x%x3
x =25 x+3
x =5V3
Example # 9
Find the mean proportional of a?b? and abc
Solution:
Let the third proportional = x
So a?b? ,abc, x are in continued proportional
Now we write it
a’b? : abc = abc : x
Product of mean=Product of extreme
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Ex#3.2
abc X abc = a?b? X x
a’b?c? = a®’b? x x
Divide B.S a?b?
a’b?c? a’b? x«x
a?b?2 ~  a?bh?
c?=x

x =c?
Example # 10:
Find fourth proportion of a® — b3,
a + b and a? + ab + b?
Solution:
Let the fourth proportional = x
So
a®—b3,a+ b,a® + ab + b?, x are in proportional
Now we write it
a®—b3:a+b=a’*+ab+b?:x
Product of mean=Product of extreme
(a +b)(a®? + ab + b?) = (a® — b3)x
(a +b)(a?+ab + b?) = (a—b)(a® + ab + b?*)x
Divide B.S (a — b)(a® + ab + b?)
(a+b)(a*+ab+b*) (a—b)(a®+ab+b*)x
(a —b)(a? +ab+b2) (a—b)(a?+ ab + b?)
(a+b)
—_— =X
(a—D)
_ (a+b)
G

Theorems on Proportion

Alternendo Property
Ifa:b=c:dthena:c=b:d

It means that if the second and third term
interchange their places, then also the four terms
are in proportion.

Example

If 3:5 = 6:10 then

3:6=1:2=5:10

Chapter #3

Ex#3.2

Invertendo Property
Ifa:b=c:dthenb:a=d:c

It means that if two ratios are equal, then their
inverse are also equal.

Example
6:10 = 9:15 then

10:6=5:3=15:9
Componendo Property
Ifa:b=c:dthen(a+b):b=(c+d):d
Or

fab = cdth a+b_c+d
a:b =c: en P

Example:
If4:5=8:10then(4+5):5=(8+10):10
Or

[ 4:5 = 8:10 then > = 2+ 10
1D = O en 5 = 10

Dividendo Property
Ifa:b=c:dthen(a—b):b=(c—d):d
Or
at+b c+d

b d

Ifa:b = c:d then

Example:
If5:4=10:8then(5—4):4=(10-8):8
Or

5—4 10-8
If5:4 = 10: 8 then T = 3

Componendo-Dividendo Property
Ifa:b ::c:d then
(a+b):(a—b)=(c+d):(c—4d)
Or

a+b_c+d

Ifa:b =c:dth =
ab cdtena_b p—

Example
If 7: 3 = 14: 6 then

(7+3):(7-3)=(144+6): (14— 6)
Or

7+3 14+6
7-3 14—6

If 7: 3 = 14: 6 then
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Ex # 3.2
Example # 11

If 2.° th that
5 = g thenprovetha

2a+3b:b=2c+3d:d
Solution:

As we have
a c¢

b d
To prove
2a+3b:b=2c+3d:d

Now
a c¢

b~ d
2
Multiply on B. S by 3
2 9 a 2 y
3"b 3
2a _ 2c
3b  3d
By Componenendo Property
2a + 3b - 2c + 3d
3b  3d
Multiply on B. S by 3
>(2a+3b_ >(26+3d
3b 3d
2a+3b _ 2c+ 3d
b  d
OR
2a+3b:b=2c+3d:d
Hence Proved

Example # 12

Q| o

3a—4b_3c—4dP thta—c
3a+4b 3c+ad O T4

Solution:

As we have

3a—4b_3c—4d

3a+4b 3c+4d

To prove

a_ ¢

b d

Now

3a—4b 3c-—4d

3a+4b 3c+4d

By Componenendo — Dividendo Property
(Ba—4b)+ (Ba+4b) (Bc—4d)+ (3c+4d)
(Ba—4b)— (3a+4b) (3c—4d) — (3c + 4d)

Chapter #3

Ex#3.2
3a—4b+3a+4b_3c—4d+30+4d

3a—4b—3a—4b 3c—4d—3c—4d

3a+3a—4b+4b_3c+30—4d+4d
3a—3a—4b—4b 3c—3c—4d —4d

6a _ 6¢c
—-8b —8d

Multiply on B.S by %
-8 6a -8 6c

X— = — X ——
6 —8b 6 —8d
a_c
b d
Hence Proved
Example # 13

(x+3)2+@x—-4)> 13

(x+32-(x+4)? 12

Solution:

(x+3)*+(x—4)> 13

(x+3)2—(x+4)2 12

By Componenendo — Dividendo Property
[((x+3)2+ (x =4)?] + [(x +3)> = (x +4)?] 13 +12
[(x+3)2+(x—=4)2]—[(x+3)2—(x +4)?] 13-12
(x+3)%+@x—-4>+(x+3)* - (x—4)* 25
(x+3)2+(x—4)2—(x+3)2+(x—4)2 1

(x+3)2+(x+3)2+(x—4)%—(x—4)?

(x+3)2—(x+3)2+(x—4)2+(x—4)2=25
2(x+3)*

2(x—4)2_25

(x+3)%

=2

x + 3\?

(x—4> =25

Taking square rooton B.S

(x+3)2=i_\/2_5

x—4
x+3
x—4=i5
x+3 x+3
x—4:5 or x_4=—5
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Q1:

(i)

(iii)

Q2:

Ex # 3.2

Page # 60
Which of the following quantities are in
continued proportion?

4,12,36
Solution:

As 4,12 ,36 are in continued proportional
So we can write it

4:12=12:36

Product of mean=Product of extreme
12x12=4x36

144 = 144

Thus 4,12 ,36 are in continued proportional

3,12,39
Solution:

As 3,12 ,39 are in continued proportional

So we can write it

3:12=12:39

Product of mean=Product of extreme

12 x12=3x%39

144 = 117

Thus 4,12, 36 are not in continued proportional

72,24,8
Solution:

As 72,24 ,8 are in continued proportional
So we can write it

72:24=24:8

Product of mean=Product of extreme

24 xX24=72%8

576 =576

Thus 72,24, 8 are in continued proportional

Find the mean proportional of 12, 3
Solution:

Let the mean proportional = x

So 12 ,x, 3 are in continued proportional
Now we write it

12:x=x:3

Product of mean=Product of extreme
xXx=12X%3

x? =36

Q3:

Q4:

Chapter #3

Ex#3.2
Taking square rooton B.S

Jx? =36
xX=6

If5: 15 : x arein continued proportional, find
the value of x

Solution:

As 5 :15: x are in continued proportional
So we can write it

5:15=15:x

Product of mean=Product of extreme
15x15=5xx

225 =b5x

Divide B.Sby 5

225 5x

5 5

45 =x

x =45

If 3x—1:4:35 are in
proportional, find the value of x
Solution:

As 3x —1:4:35 arein continued proportional

continued

So we can write it
3x—1:4=4:35
As we have

Product of mean=Product of extreme
4x4=353Bx—-1)

16 = 105x — 35
Add 35 0nB.S
16 + 35 = 105x — 35+ 35
51 = 105x
Divide B.S by 105
51 105x
105 105
19
ﬁ =X
19
* =51
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Q5:

Q6:

Ex#3.2
Find the mean proportional of

a? — b? and atb
a—>b

Solution:

Let the mean proportional = x
So

a+b
‘a—b
Now we write it

a’? —b?,x are in continued proportional

a+b
“a—»b
Product of mean=Product of extreme

a+b)
a—>b
a+b>

a—b>b

a® — b?

X=X

x><x=(a2—b2)(

x2=(a+b)(a—b)<

x?2=(a+b)(a+b)
x? = (a + b)?
Taking square rooton B.S

Va2 = J(a+b)?

x=a+b

ac+bd a* + b?
ac—bd _ a%— b?

a c
If p=d then prove that

Solution:

As we have
a c¢

b d

To prove
ac+bd a®+b?
ac —bd  a? — b2

Now
a_c
b d

a
Multiply 5 onB.S
axa_axc
b"b b d
az_ac
b?2  bd

By Componenendo — Dividendo Property
a’+b*> ac+bd
a?—b?2 ac+bd

OR
ac+bd_a2+b2
ac+bd  a? — b?

Q7.

Chapter #3
Ex # 3.2

Solve the following equations.
VBx+2+Vx 4
V3x+2—vx 1
Solution:
V3x +2+x 4
Vax+2—-vx 1

By Componenendo — Dividendo Property

(VBx+2++vVx )+ (V3x+2—-+vVx) 4+1
(V3x+2+vx )-(VBx+2-+vx) 4-1

V3x+24+Vx +V3x+2—-+x

5
V3x+t2+Vx —V3x+2+Vx 3
V3x+2+V3x+2+vVx —vx 5

3

V3x+2—-V3x+ 2 +vVx +Vx

2\/3x+2_5
“2vx 3
3x+2_5
Jx 3

3x+2_5
x 3

Taking square on B.S

2
2

3x+2 _(5)
X —\3

3x+2_25

x 9

By Cross Multiplication
9(3x+2) =25x%xx

27x + 18 = 25x

27x —25x = —18

2x =—18
Divide B.S by 2
2x —18

2 2
x=-9

S.S ={-9}
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Ex#3.2

(x-1*+x+2)?2 17
(x—1)2—(x+2)2 8

(x—1)2+(x+2)2__17

(x—1)2—(x+2?2 8

By Componenendo — Dividendo Property

[((x =12+ @ +2) ]+ [(x - 1D* - (x+2))] -17+8
[(x— 12+ x+2)2]—[(x—1D2—(x+2)2] -17-8

-1+ @x+2?+(x-1D*-(x+2)> 9

(x—1D2+(x+2)2—(x—12+ (x+2)2 25

-1+ @ -1D)2+(x+2)*-(x+2)? 9

(x—1)2—(x—12+@x+2)2+(x+2)?2 25

2x—-1)% 9
2(x +2)2 25
x—-1? 9

(x+2)2 25

(x—l)z_ 9
x+2/) 25

Taking square root on B.S

x—1 3
=+—
x+2 5
x—1_3 x—1_ 3
x+2 5 x+2 5

By Cross Multiplication
5(x—1)=3(x+2) or
5x—-5=3x+6 or 5x—5=-3x—6

5x—-3x=6+5 or b5x+3x=-6+5

2x=11 or 8x=-1
11 -1
X=7 or X=?
11 -1
ss={5 . 5

5(x—1)=-3(x+2)

Chapter #3
i) Vi2+a2 V¥ —a* 1
Jat+a? +VxZ—az 3
Solution

Vx2+a?2—+vVx2—-a?2 1
Vx2+a2+Vx2—a?2 3

By Componenendo — Dividendo Property

(\/x2+a2—\/xz—a2)+(\/x2+a2+\/x2—a2)_1+3
(VxZ+a?2—-Vx2—a?) - (Vx2+a®+Vx2—a?) 1-3
Va2 +a?—Vx?—a? +Vx2+a? +Vx2—a? 4
Vx2+a?2 —vVx2—a2—Vx2+a%2—-Vx2—-—q2 —2

2Vx? +a? _
—2Vx2 —a?
_2VxT+a? ,

2VxZ — a2
m_z
VxZ —a?

x2 + a?
xz_azzz

Taking square on B. S
2

x2 +a?

x2 — q2

=(2)*

x2% + a?

x?+a?=4(x?—-a?
x% 4+ a? = 4x? — 4a?
a? + 4a? = 4x? — x?

5a% = 3x2
3x?% = 5a?
2
022
3

Taking square on B.S

\/in 5a

3

2
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Ex#3.3
Joint variation
A combination of direct and inverse variation of
one or more variables forms joint variation.

If y varies jointly as x and z

Then

Yy X xz
If y varies directly as x and inversely as z
Then

X
o< —
y VA

Example:

1
Area of a triangle = Ebh

1
Here the constant k is >

Area of a triangle varies jointly with base ‘b’ and
height ‘h’

Example # 14 (imp)

If y varies jointly as x and z,and y = 12
when x = 9 and z = 3, find z when

y =6and x = 15.

Solution:

As y varies jointly as x and z

So

y X xz

y=kxz .... equ(i)

Puty = 12,x = 9and z = 3in equ(i)

12 =k(9)(3)

12

@3)
4

om "
4—k
:
4
9

Now

To Find:

zwhenx =15andy =6
z=?,x=15andy =6

Putx =15,y =6and k = g in equ(i)
4

6=(5)15@
4

6=(3) @

Q1:

Chapter #3

Ex#3.3
o~ (@)

6X—=
20 7

Ex#3.3
Page # 62
If y varies jointly as x and z,and y = 33
when x = 9and z = 12, find y when
x =16 and z = 22.
Solution:

As y varies jointly as x and z
So
Yy X Xz
y=kxz ... equ(i)
Puty = 33,x=9and z = 12 in equ(i)
33 =k(9)(12)
33 N
(9(12)
1
3a2) ¢
11

=k
36

1
“=36
Now
To Find:
ywhenx = 16 and z = 22
y=?,x =16and z = 22
Putx =16,z = 22 and k = 1 in equ(i)

y = (5¢) 16)22)
y=(%) @@
(oo

968

Y=
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Q2:

Q3:

Ex # 3.3

If f varies jointly as g and the cube of h,
and f = 200 when g = 5and h = 4, find f
wheng=3andh=6

Solution:

As f varies jointly as g and h3

So
f o« gh?
f=kgh® ... equ(i)

Put f = 200,g = 5and h = 4 in equ(i)
200 = k(5)(4)3
200 = k(5)(64)
200 i
(5)(64)
0
(1)(64)
S
5=
S
8

Now

To Find:
fwheng=3andh =6
f=?,g=3andh =6

Putg=3,h=6andk = g in equ(i)
5
f=(g)®®©?

f= (g) (3)(216)

=032
f=15)(27)

f =405
Suppose a is jointly proportional to b and c.
If a = 4 when b = 8 and ¢ = 9, then what
isawhenb =2andc =187
Solution:
As a is jointly proportional to b and ¢
So

a « bc
a=kbc ... equ(i)
Puta =4,b =8and c = 9inequ(i)
4 =k(8)(9)
4

®© "

Q4.

Chapter #3

Ex # 3.3
1

20~

=

k =

&l

Now

To Find:

awhenb =2andc =18
a=?,b=2andc =18

1
Putb =2,c=18and k = 13 in equ(i)

o = (55) @08
.

If p varies jointly as q and r squared,
andp = 225whenqg =4andr =3,
find pwhenq =6andr = 8.
Solution:
p varies jointly as q and 2
p x qr?
p = kqr?
Putp = 225,q = 4and r = 3 in equ(i)
225 = k(4)(3)?
225 =k(4)(9)

225
— _—k
(4)(9)

25 "
4)(1)
25
ok

4
25

sz

To Find:
p=?,gq=6andr =8

25
Putg=6,r=8and k = T in equ(i)
25
p=(7) ©®?
25
p=(3) @6

p = (?) (6)(16)

p = (25)(6)(16)
p = 2400
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Q5:

Q6:

Ex#3.3
If a varies jointly as b cubed and ¢, and
a =36when b =4 and c = 6,find a when
b=2andc = 14.
Solution:

As a is jointly proportional to b cubed and ¢
So

a < bc

a=kb3c ... equ(i)

Puta = 36,b = 4 and c = 6 in equ(i)
36 = k(4)3(6)

36 = k(64)(6)

36

— —k

(64)(6)

6

— =k
64

To Find:
awhenb =2andc = 14
a=?b=2andc =14

3
Puth =2,c=14and k = 32 in equ(i)

a= (332) (2)°(14)

o= (=) ®as

o= (3)mas

a=(3) W)
21

a=

If z varies jointlyasxand y,and z = 12
when x = 2 and y = 4, find the constant

of variation.
Solution:
As z varies jointly as x and y
So
Z X xy
z=kxy .... equ(i)

Putz=12,x = 2andy = 4 in equ(i)
12 = k(2)(4)

Q7.

Chapter #3

Ex #3.3
12 = k(8)

12
Z—k

k
3

S ST ISP
Il

N

f y varies jointlyas x> and z,and y = 6
whenx =4andz =9 writeyasa
function of x and z and determine

the value of ywhenx = —-8and z = 12.
Solution:
As y varies jointly as x2 and z
So
y < x%z
y = kx?z
Puty = 6,x = 4and z = 9 in equ(i)
6 = k(4)*(9)
6 = k(16)(9)

b___ k

(12)(9) -

BION
1

®3 "
! =k
1

1

k:ﬁ

Now
To Find:

ywhenx = 16 and z = 22
y=?,x=16and z = 22

1
Putx =16,z=22and k = o2 in equ(i)
1
=(=—)(16)(22
y=(5;) 102

y=(55) -®202)
1

—2) 69(12)

y= (2
y=(3) @)
y =32
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Q8:

Ex#3.3

If p varies jointly as q and r? and

inversely as s and t?,p = 40 when q = 8
andr =5,s =3 and t = 2.Find p in terms
of q,r,s and t. Also find the value of
whenq =—-2andr=4,s=3andt = —-1.
Solution:

As p varies jointly as q and 72 and inversely

as s and t?
So

qr?

M_
p st2

Putp =40,q =8,r =3,s =3 and
t = 2inequ(i)

(8)(5)?

(3)(2)?

(8)(25)

©]C)

(2)(25)

3)(D)

50

40 = k—
3

40=k

40 =k

0=k

Now
To Find:
q=-2andr=4,s=3andt =-1
p=?,q=-2,r=4,s=3andt =-1
Putq=-2,r=4,s=3,t=-1
12

and k = 3 in equ(i)

__(12)(—2)(4)2
P @y
_ (12) (=2)(16)

57 )@

__(4)(—2)(16)

5) (D)
_ —128
P="75

Chapter #3

Ex#3.4
K — Method
Ifa:b::c:d is a proportion, then putting
each ratio equal to k

These equations are used to evaluate certain
expressions more easily. This method is called K
— Method.

Example # 15:

if2-_%m that each of th
b_d_f en prove that each o e
tios i It la + mc + ne

ratios is equa Olb+md+nf

Solution:

Let —C—e—k

eb_d_f_ ...... equ(i)

e

b d 7 o f

a = kb, ¢ = kd, e=kf

la + mc+ne lkb +mkd + nkf
Ib+md+nf  lb+md+nf
la + mc+ne k(b + md +nf)
lb+md+nf  lb+md+nf

la +mc + ne _
lb+md+nf
Thus from equ (i) and equ (ii)
a ¢ e la+mc+ne

b-d f Ib+md+nf

k ... equ(ii)

Example # 16:

p thta_r:_e_a+c+e
Ve = dTF  brd+f
Solution:

Let —C—e—k

eb—d—f— ...... equ(i)
R

b d " f

a = kb, c = kd, e=kf

a+c+e kb+kd+kf
b+d+f b+d+f
atc+e k(b+d+f)
b+d+f b+d+f
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atcte
b+d+f
Thus from equ (i) and equ (ii)
atcte a+cte
b+d+f b+d+f

k ... equ(ii)

Example # 17:
a ¢ e a? + c2 + e?

Prove that E:E:f: m
Solution:

Lta_c_e_k o)

e b_d_f_ ...... equ(i

—k S=k =k

=k, Z=k f_

=kb, c=kd, e=kf

a?+c?+e?  |(kb)?+ (kd)? + (kf)?

b2 +d?+f2 b? +d? + 2

b2+ d?+f2 | b2Z+d?+f?

a%+c?+e?

k2(b% + d2 + f2)
b% +d? + f?

b2 +d?2+f2

2 22 2 222 Q9 ©Ta

a2 + 2 + e2 ‘Jk2b24-k2d24-k2f2

a? + c? + e
b2+d2+f2:JIE

a%?+c?2+e?
- " —k

b? +d? + f2
Thus from equ (i) and equ (ii)

a ¢ e a%?+c?2+e?
b d f [b*+d?+f?
Example # 18:

a b c
If — =—=— then prove that
x y z

x* y? 2 3xyz
a3 b3 3  abc
Solution:
a b c
Let —=—=-=k
x y z

As each ratio equal to k
So

Chapter #3
Ex#3.4

a b c

—_ = k’ —:k’ - =

b4 y 4

Now take the reciprocal

x 1 y 1 z 1 M
P = PR equ(i
To Prove:

x* y® 7 3uxyz

a3 b3 3 abc
Now

Take cube on equyi)

Xy 3 13 N3 1\> ,z\3 1,3
@ =66 =G0 =6
x> 1 y? 1 z3 1
a3 k3’ b3 k¥

Now add them

x3 y3 221 1 1

3 k3

o

EpteT et e e
x3 y3 22 1+1+1
—tEt3=—3—

a3 b3 3 k3

X3 y3 23

PER R <]
Now take the product of equ (i)
x yz 111

a'b'c k'k'k

xyz 1
abc k3
Multiply B.S by 3

xXyz 1
3IX—=3X—

abc k3
3xyz 3 (iii)
The B3 equ(iii
From equi (ii) and equi (iii)
x> y® z° 3xyz

a3 b3 3 abc
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Ex # 3.4
Y . Page # 65
Q(l) If =4 then prove that
i

2a+3b_2c+3d
2a—3b 2c-3d
Solution:

Lta_c
“rTa
Sk Sok
b= g

a = kb, c=kd
As we have
2a+3b_2c+3d
2a—3b  2c—3d
L.H.S:
2a+3b _ 2kb+3b
2a—3b  2kb—3b
2a+3b b2k +3)
2a—3b b2k —3)
2a+3b_2k+3
2a—3b 2k -3
R.H.S:

2c+3d  2kd+3d
2c—3d 2kd —3d
2c+3d _d(2k+3)
2c—3d d(2k -3)
2c+3d_2k+3
2c—3d 2k-3

=k

a

pa+qb pc+qd

L.H.S=R.H.S
QL 2 S h =
(i) A dt en prove t atma_nb me —nd
Solution:
Let =S —
et—=—=
b d
L
b " d
a = kb, c=kd
As we have

pa+gb pc+qd
ma—nb  mc—nd

L.H.S:
pa+qb  pkb+qb

Q2.

Chapter #3

Ex#3.4
R.H.S:
pc+qd  pkd+qd

mc—nd mkd —nd

_ d(pk+q)
d(mk —n)
pk +q
- mk—n
L.H.S=R.H.S
a c e |pa*+qc?+e?
Prove that 5-d f_ pb? + qdZ 1 2
Solution:
a ¢ e
LetE:E:f:k ...... equ(i)
c e
= k, E = k, F =k
= kb, c=kd, e =kf

pb% +qd? + f2 pb? + qd? + f?

2 o ©a
|

pa’ +qc? +e? \/p(kb)z + q(kd)? + (kf)?

T ppErqdZ+f?

pa? + qc* + e? pk?b? + qk?d? + k2f?
pb? +qd? + f2

pa*+qc?+e?  |k*(pb®+qd?® +f?)
pb? +qd? + f2. | pb?+qd? + f?

pa2+qcz+e2_\/ﬁ
pb? +qd? + f2

pa? +qc? +e?
pb? + qd? + f?2
rom equ(i) and equ(ii), we get
e \/paz + qc? + e?

k... equ(ii)

2 2 2 2 2

C_
d f

SlQ T

~ [pbZ + qd? + f2

ma—nb mkb—nb
_ bk +q)
" b(mk —n)
_pk+q
T mk—n
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Ex #3.4
X-y Yy—Z Z—x

Chapter #3

Multiplied equ (iv) by — 1
Multiplied equ (v) by 2

x—2y—2z=—ak
4x — 2y + 4z = 2bk

Q3: If then prove that
: z x Multiplied equ (vi) by 2 4x + 4y — 2z = 2ck
x=y =1z wherex,yandzare Now Add them 9x = —ak + 2bk + 2ck
non — zero numbersandz+y+z+ 0 9x = k(—a + 2b + 2¢)
Solution: 9x = k(2b + 2c — a)
As we have X

Q4:

X—y Yy—zZ Z—X

z X y
Now we know that
X—y Yy—zZ Z—X X—Yyty—zZ+zZ—X

2b+2c—a 9

Multiplied equ (iv) by 2
Multiplied equ (v) by — 1

— equ(vii)

—2x + 4y + 4z = 2ak
—2x+y—2z=—bk

z x y Z+x+y Multiplied equ (vi) by 2 4x + 4y — 2z = 2ck
xX—y y—z z—-x x—x—y+y—z+z| NowAddthem 9y = 2ak — bk + 2ck
= = = 9y =k(2a—b + 2c)
z x y xt+y+z
x—y_y-z_z-x_ 9y = k(2c + 2a — b)
— — — x
z X y =— ...
xX—y y—2z Z—Xx 2c+2a—-b 9 equ(vii)
=0, =0, =0
x y . :
X—y=0xz ,y—2=0xx ,z2—x=0xy Mulqpl?edequ(lv)byz —2x+ 4y + 4z = 2ak
=0 =0 =0 Multiplied equ (v) by 2 4x — 2y + 4z = 2bk
X=ry="u y—z=>5 Z-x= Multiplied equ (vi) by —1 —-2x—-2y+2z=—ck
x =Y, Yy =2z z=x Now Add them 9z = 2ak + 2bk — ck

Now by Transitive Property
X=y=1z
Hence Proved
2y+2z—x 2z+2x—-y 2x+2y-—z

9y = k(2a + 2b — ¢)

9z =k(2a+2b—c)

From equ (vii), (viii)and (ix), we get
x

a b c
X thenpr())’vethat , 2b+2c—a 2c+2a—b  2a+2b—c

2b+Zc—a=20+2a—b=2a+2b—c

. Q5: Prove that each of its fraction in
7750““2'0"-2 ryt re s X+y y+z z+x Lo X1y T2
- - - = = isequalto ————
Let yrorTx ZztexTy xtly Z_k|a+b b+c c+a 1 a+b+c
a b ¢ Solution:
So 7A h
2y + 22— x s we have
—_—= x+y y+z z+x
¢ b b+c c+
2y +2z—x=ak ... equ(i) a+ c cra
Now we know that
22+ 2x—y
— = xty y+z z+x x+tyt+ty+tz+tz+x

a+b b+c c+a a+b+b+c+c+a
x+y y+z z+x 2x+2y+2z

p a+b b+c c+a 2a+2b+2c
x + +z z+x 2x+y+z

2x+2y—z=ck y_Y = =( y+z)

A th at+b b+c c+a 2a+b+c)
frange them xty y+z z+x x+ty+z

2z+2x—y=">bk
2x+2y—z_k

—x+2y+2z=ak .... equ(iv) utb btc cta atbtc
2x —y + 2z =Dbk ... equ(v) Hence Proved
2x+2y—z=ck .... equ(vi)
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Ex#3.4
|y 2ty _extaz_ay+bx (@+b+c)(x+y+2)=ax+by+
Q6: b—-c c¢c—a a-»b enia OETyTEmaET iy T
Solution:
Let
bz+cy cx+az ay+bx
b—¢c c¢c—-a a-b
bz + cy cx + az ay + bx
=K, =k, =k
b—c c—a a—b

bz+cy=k(b—c)

bz +cy = kb —kc

cx +az =k(c—a)

cx+az=kc—ka

ay + bx = k(a—b)

ay + bx = ka—kb

Add equi (i), (ii) and (iii)

bz+cy+cx+az+ay+bx =kb—kc+kc—ka+ka—kb
bz+cy+cx+az+ay+bx=0

Add ax, by ,czonB.S
bz+cy+cx+az+ay+bx+ax+by+cz=ax+by+cz
Re-arrange it
ax+ay+az+bx+by+bz+cx+cy+cz=ax+by+cz
Now
alx+y+z)+b(x+y+z)+c(x+y+2z)=ax+by+cz
(x+y+2z)(a+b+c)=ax+by+cz
(a+b+c)(x+y+2z)=ax+by+cz

x y

| If = = th b— — —b)z=0
Qr: b+c—-a c+a—-b a+b-c en ( Ox+(c-a)y+(a )z

Solution:

X _ y _ z _
Letb+c—a_c+a—b_a+b—c_
S S S
b+c—a c+a—-b a+b—c

X

S——
b+c—a

x=k(b+c—a)
x =kb+ kc—ka
Yy
c+a—->b
y=k(c+a—->b)
y=kc+ka—kb
z

a+b—c

z=k(a+b—c)
z=ka+kb—kc
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Ex#3.4

L.H.S:

b—cx+(c—a)yy+(a—Db)z

Put the values of x,y and z

(b—c)(kb+ kc — ka) + (c —a)(kc + ka — kb) + (a — b)(ka + kb — kc)
= kb? + kbc — kab — kbc — kc? + kac + kc? + kac — kbc — kac — ka? + kab + ka? + kab — kac — kab — kb? + kbc

=0
R.H.S
Q8: | If 2x +3y:3y+4z:4z+ 5x =4a—5b:3b — a:2b —3athen7x + 6y +8z =0
Solution:
As we know that a:b:c =x:y:z Thena+b+c=x+y+c
So

2x+3y:3y+4z:4z2+ 5x = 4a —5b:3b —a:2b — 3a
2x+3y+3y+4z+4z+5x=4a—-5b+3b—a+2b—3a
2x+5x+3y+3y+4z+4z=4a—a—-3a—5b+3b+2b
7x + 6y +8z=3a—3a—5b+5b

7x+6y+8z=0

QO: lfa—b_b—c b{(f —d) + (cd — af)}

then each of them is equal to

d—e e—f e(f —d)
Solution:
a—b b-—c
mtd—eze—fz
a—b b—c_

=k

d—e_k e—f

a—b=k(d-e)

a—b=dk —ek

Multiply B.S by f

fla—b) = f(dk — ek)

af —bf =dfk—efk ... equ(i)

Also b—c=k(e—f)

b—c=ek—fk

Multiply B.S by d

d(b —c) =d(ek — fk)

bd —cd =dek —dfk ... equ(ii)

Add equ(i) and equi(ii)

af —bf +bd —cd =dfk —efk + dek — dfk

af —bf +bd —cd = —efk + dek

Multiply B.S by -1

—1(af — bf + bd — cd) = —1(—efk + dek)

—af +bf —bd + cd = efk — dek

bf —bd + cd — af = k(ef —de)

b(f—d)+cd—af_k
ef —de a

b(f —d) + (cd —af) _
e(f —d) -

k
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Ex#3.5
Example 19:
A stone is dropped from the top of a hill. The
distance it falls is proportional to the square of
the time of fall. The stone falls 19.6 m after 2
seconds, how far does it fall after 3 seconds?
Solution:
As there is direct variation. Thus
d o t?
dxt? .. equ(i)
Putd = 19.6 and t = 2 in equ(i)
19.6 = k(2)?
19.6 = k(4)
19.6

4
49 =k
k=49
Now
To Find:
d whent =3
d=?andt=3
Putt = 3and k = 4.9 in equ(i)
d = (4.9)(3)?
d=(4.9)(9)
d=44.1
Thus it has fallen 44.1 m after 3 seconds
Example 20:
Height of an image y on a screen varies directly
as distance x of the projector from the screen.
Height of the image is 20 cm when distance of the
projector from the screen is 100 cm. At what
distance should the projector kept from the
screen so that the height of an image on the
screen be 15 cm.

Solution:
As Height of an image = y
And Distance of projector = x
As there is direct variation. Thus
y X X
y=Kkx .... equ(i)
Putx = 100 and y = 20 in equ(i)
20 = k(100)
20 k(100)
100 100

Chapter # 3

Ex#3.5

= Ul =
Uil = &

Now

1
Puty =15and k = < in equ(i)

1
15=§(x)
5x15=x
75 =x
x =75

Thus Distance of projectro from screen = 75 cm

Example 21:
The ratio of the mass of sand to cement in a

particular type of concrete is 4.8 : 2. If 6 kg of
sand are used, how much cement is needed?
Solution:
Let the cement required = x kg
Now the ratio between sand and cement is given by:
sand : cement
48 : 2

6 + x l
As there is direct variation
So
48 2

6 x
By cross multiplication

48Xx=2X%X6
4.8x =12

Divide B.Sby 4.8
4.8x 12

48 438
x =25
Thus the cement required = 2.5 kg
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Example 22: EX # 35
4 people can paint a fence in 3 hours. Page # 68
How long will it take 6 people to paint it? Ql: | A hedge is made of wooden planks. The
How many people are needed to complete the thickness (T) of the hedge varies directly as
job in half an hour? number of planks (N). 4 planks make 12 cm
Solution: thick edge. Find
As Number of people = P (i) [hickness of the hedge when number of planks is 6.
And Time to complete work = T (if) Number of planks when thickness of the hedge is 9cm
As there is Inverse variation Solution:
1 As thickness of the hedge = T
T o P And number of planks = N
T = . As there is direct variation. Thus
=— ... equ(i)
p T < N
PutT = 3 and P = 4 in equ(i) T=kN .. . equ(i)
_k PutT = 12 and N = 12 in equ(i)
4 12 = k(4)
3x4=k Divide B. S by 4
112 =1'; 12 k(4)
Now 4 *
3=k
To Find: k=3
T when P =10 Now
T=?P=6 To Find:
Put P =6 and k = 12 in equ(i) Twhen N =6
— T=2N=6
7= 26 Put N = 6 and k =3 inequ(i)
Thus Time to complete work = 2 hrs ; ; ié@
NOW. asain Thus thickness of the hedge = 18 cm
To Find: .
1 Now again
P whenT = 5 To Find:
P=?,T=6 NwhenT =9
PutT = 6 and k = 12 in equ(i) N=T=9
1 12 PutT = 9and k = 3 in equ(i)
2P 9 =(3)N
By Cross Multiplication Divide B.S by 3
1xP=12X%2 9_(Q)N
P =24 3 3
Thus Number of people required = 24 3=N
N=3
Also number of planks = 3
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Q2: |In a fountain, the pressure “P” of water at any Now
internal point varies directly as depth ‘d’ from To Find:
the surface. Pressure is 51 Newton/cm? when PwhenT = 150
depth is 3cm. find pressure when depth is 7cm. P=2T=150
Solution: 2 )
As Pressure = P PutT =150and k = 3 in equ(i)
And depth =d p= 3(150)
As there is direct variation. Thus 3
Pod P = 2(50)
P=kd .... equ(i) P =100
PutP =51 and d = 3 in equ(i) Thus Pressure = 100 Newton,/m?
51 = k(3) Q4: | If 8 persons complete a work in 10 days then
Divide B.S by 3 how many days would 10 persons take to
51 k(3) complete same work?
33 Solution:
17 =k As Number of persons = P
k=17 And number of Days = N
Now As there is Inverse variation
To Find:
Pwhend =7 o P
P=?,d=7 =— .. equ(i)
Putd = 7and k = 17 in equ(i) p
P =17(7) Put N =10 and P = 8inequ(i)
P =119 8 = i
Thus Pressure = 119 Newton/cm? 8 % 118 — i
Q3: |Pressure Pofgasina container_varies directly as 80 = k
temperature T. When pressure is 50 Newton/m?
, temperature is 75 °C. Find the pressure when k =80
temperature is 150 °C. Now
Solution: To Find:
As Pressure = P N 'when P =10
And Temperature = T N'=?,P=10
As there is direct variation. Thus Put P =10 and k = 80 in equ(i)
80
PxT =—
P=kT .... equ(i) N = 2130
PutP =50and T = 75 in equ(i) Thus Number of days = 8
50 = k(75)
Divide B.S by 75
50 k(75)
75 75
2
§ =k
2
k=3
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Q5:

Q6:

Ex#3.5
Volume of gas ‘V’ varies inversely as pressure
‘. P=300N/m?> when V =4m3. Find
pressure when V = 3m3.
Solution:
As Volume =V
And Pressure = P
As there is Inverse variation

PutP = 300 and V = 4 in equ(i)

3oo—k
T4

300x4 =k

1200 =k

k =1200

Now

To Find:

P whenV =3

P =2,V =3

PutV = 3 and k = 1200 in equ(i)
1200

3
P =400
Thus Pressure = 400 N/m?

Attraction force ‘F’ between two magnets vary
inversely as square of the distance ‘d’ between
them. F is 18 Newton when d is 2cm. find the
distance when attraction force is 2 Newton.
Solution:

As Force = F

And Distance = d

As there is Inverse variation

1
FOCE
k :
F=¥ ...... equ(i)
PutF = 18 and d = 2 in equ(i)
_k
k
18_Z

Q7:

Chapter #3

Ex#3.5

To Find:
dwhenF =2
d=?F=2
Put F = 2and k = 72 in equ(i)
72
S
, 72
=7
d? =36
Taking square on B.S

Ja? =36

d=6

Thus Distance between magnets = 6cm

The volume of a right circular cylinder varies jointly
as the height and the square of the radius. The
volume of a right circular cylinder, with radius
4centimeters and height 7centimeters, is 352 cm3,
Find the volume of another cylinder with radius 8
centimeters and height 14centimeters.

Solution:

Let Volume of right circular cylinder = V
And Height of right circular cylinder = h
Radius of right circular cylinder = r
According to condition

V varies jointly as h and 12

So
V o« hr?
V =khr? ... equ(i)

PutV = 352,h = 7 and r = 4 in equ(i)
352 = k(7)(4)?
352 = k(7)(16)

352

=k

(7)(16)
22 "
- =

22

7
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Q3:

Ex#3.5
Now

To Find:
V whenh =14andr =8
V=?h=14andr =8

22
Puth = 14,r =8and k = - in equ(i)
22
v=(Z)aney

V= (Q) (14)(64)
“\7

V =(22)(2)(64)

V = 2816

Thus volume of a right circular cylinder = 2816cm3

Review Ex # 3

Page # 69-70
Find the constant of variation when s « t% and
t=10whens =5

Solution:
As there is direct variation
s « t?
s=kt? ... equ(i)
Puts =5andt = 10 in equ(i)
5 = k(10)?
5= k(100)
5 k(100)

100 100
1—k
20

k_1
20

y ocx—2 andy =4 Whenx =3 .Find x
wheny =9
Solution:

As there is Inverse variation

Putx =3 andy = 4 in equ(i)
4o k
O

Q4.

Chapter #3

Review Ex # 3

k
9
4x9=k
36 =k
k=36
Now
To Find:
xwheny =9
x=?,y=9
Puty =9 and k = 36 in equ(i)

_ 36

%2

_ 36
"9
x2=4

Taking square root on B.S

Vx? = 12

x =42

Pressure of gas in the closed vessel varies
directly with the temperature. If pressure is
150 unit the temperature is 70 units. What will
be the pressure if temperature is 140 units?
Solution:

4 =

X2

As Pressure = P
And Temperature = T
As there is direct variation. Thus
PxT
P =kT
PutP = 150and T = 70 in equ(i)
150 = k(70)
Divide B.S by 70
150 k(70)
70~ 70
15
7 =k

15
k==

Now To Find:
P=?T=140

15
PutT =140and k = - in equ(i)

15
P =15(20)
P =300

Thus Pressure = 300 units


https://web.facebook.com/TehkalsDotCom/
https://web.facebook.com/TehkalsDotCom/
https://tehkals.com/
https://tehkals.com/

n https://web.facebook.com/TehkalsDotCom/

':-._-.!:' https://tehkals.com/

Chapter #3
Review Ex # 3 Review Ex # 3
In an electric circuit, current varies inversely as Kk = l
resistance. When current is 44 amp, the resistance 10
is 30 ohm. How much current will flow if resistance Now
becomes 22 ohm. To Find:

Solution:

As Electric current = |
And Resistance = R
As there is Inverse variation

awhenb =9and c = 225
a=?,b=9andc =225

7
Putb =9,c=225and k = 10 in equ(i)

I % a= (é) (9225

K equ) a=(15) @03
Put] = 44 and R = 30 in equ(i) = %

k 10
44 = % a=94.5
44 %30 =k Q7: | What number should be added to each of
1320 = k number 3, 8, 11 and 20 to make them in
k = 1320 proportion?
Now Solution:
To Find: Suppose the number = x
I whenR = 22 As x is added to each of number
[=7 R =22 So according to condition
PutR = 22 and k = 1320 in equ(i) A ih A £ K
1320 Product of mean = Product of extreme

=27 B+x)(A1+x) =B+ x)(20+ x)

I =60 88 + 8x + 11x + x? = 60 + 3x + 20x + x?

Thus Electric current = 60 amp

If a varies jointly as b and square root of c.If
a=21whenb =5 and c = 36,Find a when

88 + 19x + x2 = 60 + 23x + x?
x%2 +19x + 88 = x? 4+ 23x+ 60
x2—x?>4+19x—23x+88—-60=0

b=9andc =225 —dx+28=0
Solution: —4x = —28
SO Divide B.S by — 4
As a varies jointly as b and square root of ¢ _4x —28
So —3 T —4
a < byc x=7
a=kbvJc ... equ(i) Thus 7 should be added to each number
Puta = 21,b = 5and ¢ = 36 in equ(i) So, number becomes
21 = k(5)V36 347:847=11+7:20+7
21 = k(5)(6) 10:15=18:27
21 "
(5)(6)
7 _ k
(5)(2)
7
k

E:
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8: |What number should be subtracted to each f the 60
number 6, 8, 7 and 11 so that the remaining 5
numbers are in proportion? 12=y
Solution: y=12
Suppose the number = x Put the value of y in equ(ii)
As x is subtracted to each of number x =20+12
So according to condition x =32
6—x:8—x=7—x:11—x Thus the required numbers are 32 and 12 is
Product of mean = Product of extreme 8 : 3 and their difference is 20.
B—x)(7—-x)=(06-x)(11-x) OR
56 — 8x — 7x + x2 = 66 — 6x — 11x + x2 Let first number = 8x
56 —15x + x2 = 66 — 17x + x2 Second number = 3x
x2 —15x4+56 =x2—17x + 66 According to condition
x2—x?2—15x+17x +56 — 66 =0 8x —3x =20
2x—10=0 Sx =20
2x = 10 =20
Divide B. S by 2 5
2x 10 x=4
o T Now first number = 8x = 8(4) = 32
x=05 Second number = 3x = 3(4) = 12
Thus 5 should be subtracted to each number Thus, the required numbers are 32 and 12 is
So, number becomes 8 : 3 and their difference is 20.
6—-5:8-5=7-5:11-5
1:3=2:6 10: | Find the number in continued proportion such
9: | The ratio between two numbersis 8 : 3 and their that their sum is 14 and sum of their squared is 84.
difference is 20. Find the numbers. Solution:
Solution: Let x, y and z be the three numbers
Let the two numbers are x and y As they are in continued proportion
According to first condition X:y=y:iz
x:y=8:3 y2=xz ... equ (i)
x_8 According to conditions
y 3 x+y+z=14 ... equ (i)
By cross multiplication x> +y%2+2z2=84 ... equ (iii)
3x =8y .....equ(i) Put y? = xz in equ (iii)
Now according to second condition X2+ xz+22=84 ... equ (iv)
x—y=20 From equ(ii)
x=20+y .....equ(ii) xX+z=14—-y ... equ (v)
Put the value of x in equ(i) Taking square on B.S
3(20+y) =8y (x + 2)? = (14 — y)?
60 + 3y = 8y z% + 2xz + z? = 196 — 28y + y?
60 = 8y — 3y Put y? = xz
60 = 5y 22 4 2xz + z% = 196 — 28y + xz

z% + 2xz — xz + z? = 196 — 28y
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Review Ex # 3
z2+xz+22=196—-28y ... equ (vi)
Compare equ(iv) and equ(vi)
84 = 196 — 28y
84 — 196 = —28y
—112 = —28y
4=y
y=4
Put y =4 in equ(i) and equ(ii)
(4)? = xz
16 =xz
xz=16 ... equ (vii)
Now
x+4+z=14
x+z=14—-4
x+z=10
z=10—x ... equ (viii)
Put equ(viii) in equ(vii)
x(10—x) =16
10x —x% =16

0=x%—-10x+ 16
x?2—10x+16 =0
x2—2x—8x+16=0
x(x—2)—8(x—2)=0
(x=2)(x—8)=0
x—2=0 or x—8=0
x=2 or x=8

Now Put x = 2 in equ(viii)
z=10-2

z=28

Also Put x = 8 in equ(viii)
z=10-8

z=2

Thus the required numbers are:
2,4,8

OR

8,4,2

The mean proportion of two numbers is 6 and
their sum is 13. Find the number.
Solution:

Let x and y be the numbers

As the mean proportion=6
x:6=6:y

36 =xy

12:

Chapter #3

Review Ex # 3
xy =36 ... equ (i)
According to condition
x+y=13
y=13—-x .... equ (ii)
Put the value of x in equ(i)
x(13—-x) =36
13x —x? =36
0=x?-13x+36
x?—13x+36=0
x2—4x—9x+36=0
x(x—4)—9(x—4)=0
x—4)(x—-9)=0
x—4=0 or x—9=0
x=4 or x=9
Now Put x = 4 in equ(iii)
y=13-4
y=9
Also Put x = 9 in equ(iii)
y=13-9
y=4
Thus the required numbers are:
4and9
OR
9and 4
Find angle of a triangle whichareinratio3 :4: 5
Solution:
As triangle has three angles
Also we know that
Sum of angles=180
As ratio of given triangle=3:4:5
Sum the Ratio=34+4+5
=12
. 3 .
First Angle = 12 X 180
=3x15°
= 450
4
Second Angle = 7% 180°
=4x15°
= 60°
5
Third Angle = — x 180°

12
=5x15°

=750
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a c a
13: | If 7 = - then prove that -= k? ... equ (iv)
acla+c) (a+c)? Now
bd(b+d) (b+d)3 a? +ab+b*  (k*c)® + (k*c)(kc) + (kc)?
Solution: b2 +bc+c? (kc)? + (kc)c + c?
Asg—g az+ab+b2_k“cz+k3cz+k202
b d b2+ bc+c2  k2c?2+ kc? +c?
Now Z=S_atc¢ a®+ab+b*  k2c*(k? +k+1)
abaiclﬂ'd b2 +bc+c?  c2(k2+k+1)
So 5T equ(i) a’ + ab + b? 2 @
—_——=k? ... equ (v
c a + Cc . bZ + bC + CZ q
And ] = P d equ(ii) Now again
A a_a+tc a? —b?  (k*c)? — (kc)?
b b+d b2 —cZ  (kc)?—c?
c
Multiply B.S by — a? —b® _k*c? —k*c?
b2 —c2 k2¢c2 — 2
+
E><£:(£) (u) a2 —b%  k2c2(k?-1)
b d \a/\b+d =
S —= 2 2
d b+d a’—b" _ ,
ac  (a+cy a+e bZ—CZ_k ...... equ (vi)
So 3a=(5va) (752 ) From equ(iv) , equ(v) and equ(vi)

Now multiply B. S by (

alrva) = ) Ga) )
ac(a+c) a+c
bd@+d)=<b+d)

) a a’4+ab+b? a% —Db?
C b2+bc+c2 T b2 2

14: | If a, b, c are in continued proportion then
that a’+ab+b? a%-—b?
rove that — = =
p ¢ b2+bc+c?2 b?2-c?

Solution:

As a, b and c are in continued proportion

So

a:b=b:c

a b

b ¢

Let £=2 4
€ b ¢

L
b c

a=kb ..equ(i), b =kc ..equ (ii)
Put b = kc in equ(i)

a = k(kc)

a=k% .... equ (iii)
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Q15: 2_C_°€
b d f
a3+c3+e3_ace

b3 +d3 +f3  bdf

then prove that

Solution:

a c e
La5=5=7=k
a C e
s=k o=k —=k
a = kb, c =kd, e=kf
To prove:
a+c3+ed _ ace
b3 +d3 +f3  bdf
Now L.H.S:
a®+cd+ed  (kb)® + (kd)? + (k)3
PP+ 3+ DA+
ad+c3+ed k33 +Kk3d3 + k33
P+ d3+f° b3+ +13

a®+c+e*  K(b+d°+f3)
b3+d3+f3  b3+d3+f3

a®+ci+ed |
b3 +d3 +f3

Also R.H.S:

ace (kb)(kd)(kf)
bdf  bdf
ace  k’bdf
bdf ~ bdf

ace .3

bdf

Thus L.H.S=R.H.S

a3 +c3+e3 ace
b3 +d3+f3  bdf
Hence Proved:
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Exercise #4.1

UNIT #4

PARTIAL FRACTIONS

Partial Fraction:
A procedure which does splitting up a fraction into two or more fractions with only one factors
in the denominator is called partial fraction.
In other words, a set of fractions whose algebraic sum is a given fraction is called partial fraction.
Rational Fraction:
A rational function can be written in the form of:
P (x)
=
Where P (x) and Q (x) are polynomials, where Q (x) # 0
Proper rational fraction:
A rational fraction is proper fraction, if degree of numerator P (x) is less than the degree of denominator

Q (x).
Example
1 2x x2+x-3
x+1’ x2+2° x3+x2—-x+1
Improper rational fraction
A rational fraction IS an improper  fraction, if  degree of  numerator
P (x) is greater than or equal to the degree of denominator Q (x).
Example
x3 +4 x x>’ +x=3 x3+x2+x-3
x+Dx+2)"’ 2x+2 " x2—x+1’ x2-—-x+1
Note:
Any improper rational fraction can be reduced into sum of polynomials and rational fraction by large
division.
Example:
2x%+1
x—1
Solution:
2x +2
x—=1] 2x2+1
+2x? F2x
2x +1
+2x + 2
3
2x% +1 3
~—1 =2x+2+ m
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Exercise #4.1
Resolution of fraction into partial fraction

P(x
Resolution of rational fraction Q ,where Q(x) # 0 into partial fraction depends upon the factors

Q(x)

of denominator Q(x)

Case # 1:
Let fract P(x)
e roper iraction ven
prop 000 g
Factorize the polynomial Q(x) in the denominator if it is not factorized.
P(x) A B
Qx) x+a x+b
Example # 1:
1
Resolve m into partial fraction.
Solution:
1
x+1D(x+2)
Let
1 A

(x+D(x+2) :x+1+x+2 --equ(i)

Multiply equ (i) by (x + 1)(x + 2)

mx(""‘l)(x‘l'z)=x+1><(x+1)(x+2)+x+2

1=A(x+2)+B(x+1) ....equ(ii)
Putx +1=0= x = —1inequ (ii)
1=A(-1+2)+B(0)

X(x+1D(x+2)

1=A1)+0
1=A
A=1

Putx +2 =0 = x = —2 in equ (ii)
1=A(0)+B(-2+1)

1=0+B(-1)

1=-B

-B=1

B=-1

Put the values of A and B in equ (i)
1 1 -1

(x+1)(x+2)_x+1+x+2
1 1 1

(x+1)(x+2)=x+1_x+2
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Example # 2: Find partial fraction of —
xample # 2: Find partial fraction o P R—
Solution: R.W
3x+2
—-— 3x + 2 3x + 2
xX¢—x—-2 —
x2—x—-2 (x+1Dx-2)

Now
Let

3x+2 A B "
x+1Dx—-2) x+1 x-2 e QU

Multiply equ (i) by (x + 1)(x — 2)

3x+2 1 2 =
GrDa—2 D= =17
3x+2=A(x—-2)+B(x+1) ....equ(ii)

Putx +1=0= x = —1inequ (ii)
3(=1)+ 2 = A(-=1—2) + B(0)
—3+2=A(-3)+0

Putx — 2 =0 = x = 2 in equ (ii)
3(2) +2=A0)+B(2+1)
6+2=0+B(@3)

8 =3B

8—B

3=

B_8
-3

Put the values of A and B in equ (i)
3x+2 _ A + B

x+1Dx—-2) x+1 x-2

1 8

3x +2 3 4 3

x+D(x-2) x+1 x-2
3x 42 1 8

GiDGx-2) 34D 2x=2)

Example # 3: Find partial fraction of

(

Solution:
X

(x + 1)2
Let

n https://web.facebook.com/TehkalsDotCom

Xx+1D)x—-2)+

X (x+1)(x—2)
x—2

x
x+1)2
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Exercise #4.1

x A
GrD? xt+l G e
Multiply equ (i) by (x + 1)?

x 2 A 2 B 2
(x+1)2x(x+1) =x+1x(x+1) +(x+1)2x(x+1)
x=A(x+1)+B ....equ(ii)

Put x+1=0=x =—1inequ (i)
—1=4(0)+B

—-1=8B

B=-1

equ (ii) =

x=Ax+1)+B

x=Ax+A+B

x=Ax+ (A+B)

By comparing the coefficients of x, we get
A=1

Put the values of A and B in equ (i)

X 1 -1
(x+1)2_x+1+(x+1)2

X 1 1
(x+1)2 x+1 (x+1)2

2x2+1

Example # 4: Find partial fraction of G —2)2(x +3)

Solution:

2x2 +1
(x—2)?(x+3)
Let

2x%+1 A B

= + +

(x—2)2x+3) x—2 (x—2)?% x+3
Multiply equ (i) by (x + 1)(x — 1)? , we get
2x2+1=A(x—2)(x+3)+B(x+3)+ C(x —2)? ....equ(ii)
Putx —2 =0= x = 2 inequ (ii)
2(2)2+1=A4(0)(2+3)+B(2+3)+C(0)?
24)+1=0+B()+0

weocequ(i)

8+1=5B

9 =5B

9

§=B
9

B=3

Putx +3 =0 = x = —3inequ (ii)
2(=3)2+1=A4(-3-2)(0) + B(0) + C(—-3 — 2)?
29)+1=04+0+C(-3 — 2)?

18 + 1 = C(=5)?

19 = C(25)
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Exercise #4.1
19

25

19
=3
equ (ii) =
2x2+1=A(x—2)(x+3)+B(x+3) + C(x — 2)?
2x2+1=A(?*+3x—2x—6)+Bx+ 3B + C(x? — 4x + 2)
2x2+1=A(?*+x—6)+Bx+ 3B+ C(x*—4x + 2)
2x%2+1=Ax?> + Ax — 6A+ Bx + 3B + Cx? — 4Cx + 2C
2x2+1=Ax?>+Cx?+ Ax + Bx —4Cx — 6A+ 3B + 2C
2x2+1=(A+C)x>+(A+B—4C)x + (—6A + 3B + 2C)
By comparing the coefficients of x?, we get
A+C=2

Put C = —2
T

19
A+—=2

25
S 19
- 25

50-19
A=

25
| 31
~ 25
Put the values of A,B and C in equ (i)
31 9 19

2x2+1 75 N T 7€
(x—2)2(x+3) x—2 (x=2)2 x+3

2x%+1 _ 31 9 ! 19
(x—2)2(x+3) 25(x—2) 5(x—2)2 25(x+3)

Exercise # 4.1

Page # 78
Resolve the following fractions into partial fraction.
3x—2
M 52
Solution:
3x—2
2x% —x
3x—2 3x—2
2x2 —x  x(2x—1)
Let
3x—2 A B _
27— x =;+2x— 1 wecequ(i)
Multiply equ (i) by x(2x — 1)
3x—2 A
2xz_xxx(Zx—l) =;><x(2x—1)+2x_1><x(2x—1)

3x —2=A2x —1) +Bx ....equ(ii)
Putx = 0 in equ (ii)
https://web.facebook.com/TehkalsDotCom
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Exercise #4.1

3(0) — 2 = A(2(0) — 1) + B(0)
0-2=A0-1)+0

-2 =A(-1)

—2=-A

2=A

A=2

1
Puth—1=0=>2x=1=>x=§inequ(ii)

3(%)—2=A(0)+B(%)

5 2=0+ B

2 772

3-4 B

2 2

-1 B

2 2

-1=B

B=-1

Put the values of A and B in equ (i)
3x—2 2 -1

2x2—x=;+2x—1
3x—2 2 1

222 —x x 2x—1

x—1

(2) x2+6x+5
Solution:

x—1
P

x—1 _ x—1
x2+6x+5 (x+1(x+5)
Let

x—1 A
(x+1)(x+5)_x+1+x+5
Multiply equ (i) by (x + 1)(x + 5)

x—1
(x+1)(x+5)x(x+1)(x+5)=x+1
x—1=A(Xx+5)+B(x+1) ....equ(ii)
Putx +1=0= x = —1inequ (ii)
—1—-1=A(—-1+5)+B(0)

wecequ(i)

—2=A(4)+0
—2=4A

-2

——=A

4

—~ =
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x2+6x+5=x2+1x+5x+5
x2+6x+5=x(x+1)+5x+1)
x> +6x+5=(x+1)(x+5)

X(x+1(x+5)+

x+5><(x+1)(x+5)
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Exercise #4.1

A_—1
o2
Putx +5=0= x = —5inequ (ii)

—5—-1=A(0) +B(=5+1)

—6=0+B(—4)

—6 = —4B

6 =4B

6—B

i

3—B

5=

B_3

2

Put the values of A and B in equ (i)

-1 3

x—1 7 4 5

(x+1(x+5 x+1 x+5
x—1 1 4 3

(x+Dx+5) 2(x+1) 2(x+5)

OR

x—1 -1 3

B o5 2T 2 55)

3
3) 21
Solution:

1

x2—1
1 1

x2—1=x2—12
1 1

2-1 (x+Dx-1)
Now
Let

1 A
(x+1)(x—1)=x+1+x—1
Multiply equ (i) by (x + 1)(x — 1), we get
1=Ax—1)+B(x+1) ....equ(ii)
Putx +1=0= x = —1inequ (ii)
1=A(-1-1) + B(0)

wecequ(i)

1=A(-2)+0
1=-2A
1
—_2:A
1
A=33

Mo
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Exercise #4.1

A_1
)

Putx —1 =0 = x = 1inequ (ii)
1=A(0)+B(1+1)

1=0+B(2)
1=2B
1
Z_B
1
B=3
Put the values of A and B in equ (i)
1 1
1 __ 2 n 2
x+DHx-1) x+1 x-1
1 -1 1
(x+1)(x—1)_2(x+1)+2(x—1)
OR
1 -1 1

-1 26+D 21D

X
4 - 000
) x2+4x -5
Solution:
X

x2 +4x —5
x x

x2+4x—5=(x—1)(x+5)
Let

x _ A " B
(x—1(x+5) x—-1 x+5
Multiply equ (i) by (x — 1)(x + 5)

weocequ(i)

X(x—1(x+5)=

X
(x—1(x+5) x—1
x=Ax+5)+Bx—1) ....equ(ii)
Putx —1 =0 = x = 1inequ (ii)
1=A(1+5)+B(0)
1=A(6)+0
1=06A
1
g—A

1
A%

Putx +5=0= x = —5inequ (ii)
—-5=A0)+B(-5-1)

—5 =0+ B(—6)

—5=—-6B

5= 6B
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x?+4x —5=x*>=1x+5x =5
x24+4x—-5=x(x—1)+5x—1)
x> +4x—-5=(x—1)(x+5)

X(x—1x+5)+

x+5><(x—1)(x+5)
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Exercise #4.1

5—B
==
B_S
6
Put the values of A and B in equ (i)
1 5
X __6 ,_6
(x—1D(x+5 x+1 x+5
x _ 1 N 5
(x—1D(x+5) 6(x—1) 6(x+5)
OR
x 1 5

x2+4x—5=6(x—1)+6(x+5)

4x + 2

(5)

x+2)2x—-1)
Solution:

4x + 2
(x+2)2x—1)
Let

4x + 2 A

(x+2)2x—1) =x+2+2x—1 .- equ(i)

Multiply equ (i) by (x + 2)(2x — 1)

4x + 2
GrDax—D G2 -D =77
4x+2=A2x—1)+B(x+2) ....equ(ii)
Putx +2 =0 = x = —2 in equ (ii)
4(=2) + 2 = A2(~2) — 1) + B(0)
—8+2=A(-4—-1)+0
—6 = A(-5)

X(x+2)2x—-1)+ X(x+2)2x—-1)

2x—1

1
Put2x—1=0$2x=1:>x=§inequ(ii)

4(%)+2:A(0)+B(1+2)

2
1+4
2+2:0+B(T)

=o(3

42B
X ==
5
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Exercise #4.1

°_B
=
B_8
5
Put the values of A and B in equ (i)
6 8
4x + 2 5 + 5
(x+2)2x—-1) x+2 2x—1
4x + 2 6 8

G+2D)2r—1) 5x+2) 502x-1D

x2+5x+3

(7) x2-1)(x+1)
Solution:

x*+5x+3 x?>+5x+3
x2-1Dx+1D) x-DEx+Dx+1)

x*+5x+3  x*+5x+3
x2-Dx+1) (x—1D+1)?2
Now
Let

x2+5x+3 A B C

G-DGID? xo1 x+l ez ot

Multiply equ (i) by (x — 1)(x + 1)
x?+5x+3

(x_l)(x+1)2x(x—1)(x+1)2=

X (x—1D(x+1)%+

B
x(x—l)(x+1)2+x

x—1 +1

mx(x—l)(x+1)2
x24+5x+3=A(x+1)?>+B(x—1(x+1)+C(x—1) ....equ(ii)
Putx —1 =0 = x = 1inequ (ii)
(D?2+51)+3=A4A1+1)?+B0)(x+ 1)+ C(0)
1+5+3=4(12)>+0+0
9 =A(4)
9 = 4A
9_
Z—A

9
A=3

Putx+1=0=x = —1inequ (ii)

(1?2 +5(-1)+3=4(002+B(x—-1)(0)+C(-1—-1)
1-54+3=A4(0)+B(0) + C(-2)

—4+3=0+0-2C

-1 =-2C

1=2C

1

_=C
2
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C_1
2
equ (ii) =

x2+5x+3=Ax*+2x+1)+B(x*-1)+Cx—C
x2+5x+3=Ax?*+2Ax+A+Bx*—-B+(Cx—C
x2+5x+3=Ax>+Bx?*+24Ax+Cx+A—-B—C
x2+5x+3=A+B)x*?+(2A+C)x+(A-B-0)
By comparing the coefficients of x?, we get

PtA—9
ATy
9+B—1
2 =
B=1 2
T4
B_4—9
T4
B_—S
4
Put the values of A,B and C in equ (i)
2 2 —_5 1
x°+5x+3 _ % , & , 3
(x_l)(x+1)2 x—1 x+1 (x+1)2
x?+5x+3 B 9 = N 1
x—Dx+1)2 4x—-1) 4(x+1) 2(x+1)2
x?+2
®) i
(x +2)(x% + 5x + 6)
Solution:
x?+2 3 x2 +2
(x+2)(x2+5x+6)  (x+2)(x +3)(x +2) RW
x2+2 x2+2 x2+5x+6=x2+2x+3x+6
— 2 ~
(x+2)(x?+5x+6) (x+3)(x+2)? x2+5x+6=x(x+2)+3(x+2)
Let x2+5x+6=(x+3)(x+2)
x?+2 A N B N C o
(x+2)(x2+5x+6) x+3 x+2 (x+2)? ..equi
Multiply equ (i) by (x + 3)(x + 2)2
x2+2 X (x+3)(x+2)? = A (e +3)(x +2)% + B Gt B+ 2)7 4
(x+2)(x?+5x +6) x X = 73°& x — . N

C
(x + 2)2

x2+2=A(x+2)?+B(x+3)(x+2)+C(x+3) ....equ(ii)

Putx + 3 =0 = x = —3 in equ (ii)
(-3)2+2=A4(-3+2)>+B0)(x+2)+C(0)
94+2=A(-1)?4+0+0

11 = A(1)
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Exercise #4.1
11=4
A=11
Putx+ 2 =0=x = —2inequ (ii)
(=2)2+2=4(02+B(x+3)(0)+C(-2+3)
44+2=0+0+C(1)

6=C
C=6
equ (ii) =

x2+2=A(x+2)?+B(x+3)(x+2)+C(x +3)
x24+42=Ax*+2x+1)+Bx+3)(x+2)+C(x +3)
x2+5x+3=Ax*+2x+1)+Bx*-1)+Cx—C
x2+5x+3=Ax>+2Ax+A+Bx>-B+Cx—C
x2+5x+3=A4Ax>+Bx?*+24x+Cx+A—B—-C
x24+5x+3=A+B)x*+(2A+C)x+(A—B—-0)
By comparing the coefficients of x?, we get

A+B=1

Put the values of A,B and C in equ (i)

9 -5
x2+5x+3 7 T

(x—1)(x+1)2_x—1+x+1+(x
x*>+5x+3 9 5 1
(x—DE+12 4(x—1) 4(x+1)  2(x+ 1)2

OR

1)2

e [

x? +2 9 5 N 1
(x+2)(x2+5x+6) 4(x—1) 4(x+1) 2(x+1)2

2x—1
®) x(x — 3)2
Solution:
2x—1
x(5x — 3)2
Let
2x—1 A B C

—x(x—3)2 :;+x—3+(x—3)2 wo.cequ(i)

Multiply equ (i) by x(x — 3)?
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Exercise #4.1

2x—1
x(x — 3)2 x—3
2x—1=A(x—3)2+Bx(x —3) + Cx .....equ(ii)
Putx = 0 in equ (ii)
2(0) —1=A4(0—-3)2+B(0)(0—3) + C(0)
0—1=A(-3)>+0+0
—1=A4(09)

A
Xx(x—3)2=;><x(x—3)2+

Put x —3 = 0= x = 3inequ (ii)
2(3) —1=A4(0)2+B(3)(0) + C(3)
6—1=0+0+3C

5=3C
5—C
3=
C—5
-3
equ (ii) =

2x—1=A(x —3)2+Bx(x —3) +Cx
2x—1=A(x?—6x+9) +Bx?> —3Bx +Cx
2x —1 = Ax? — 6Ax + 9A + Bx? — 3Bx + Cx
2x — 1= Ax? + Bx?> — 6Ax — 3Bx + Cx + 94
2x—1=(A+B)x*>+(—6A—3B+C)x +94
By comparing the coefficients of x?, we get

A+B=0
" 9
iB=0
5 =
B_l
"9
Put the values of A,B and C in equ (i)

) L -1 1 5

X7 _9 .9 3
x(x—3)%2 x +x—3+(x—3)2
2x—1 -1 1 5
— = +
x(x—=3)2 9x 9(x—3) 3(x-—3)2

x2

9 _
©) x24+2x+1
Solution:

x2

x2+2x+1
X2
S x2+2x+1
https://web.facebook.com/TehkalsDotCom
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Exercise #4.1

So
1
X2+2x+1| x2
+x%2+2x+1
—2x—1

x? —2x—1
21zl T oz T 2
x? —2x—1
X2 +2x+1 1+ (x+ 1)
Now
Let
—-2x—-1 A B
G+ D2 x+1 (t1)?
Multiply equ (i) by (x + 3)(x + 2)2
—2x—1
(x+1)2 x+1
—2x—1=A(x+1)+B ....equ(ii)
Put x +1=0=x = —1 inequ (ii)
—2(-1)—1=A(0) + B
2—-1=0+8B
1=B
equ (ii) =
—2x—1=A(x+1)+B
—2x—1=Ax+A+8B
—2x—1=Ax+ (A+B)
By comparing the coefficients of x, we get
A=-2
Put the values of A and B in equ (i)
—2x -1 _ -2 1
G+ D2 x+1 (t1)?
Put the above in equ (A)
x? -2 1
x2+2x+1=1 +x+1+(x+1)2
x? 2 1
T roe s 17 + >
x?24+2x+1 x+1 (x+1)

weo.equ(A)

w...equ(i)

X (x+1)?= x (x+1)% + > X (x +1)?

B
(x+1)

2

(x—1)2%(x+1)
Solution:
2

(10)

X
(x—1)?%x+1)
Let

x? A N B N C 0
(x—12(x+1) x—1 (x—-12 x+1 - equid
Multiply equ (i) by (x — 1)?(x + 1) e
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Exercise #4.1

x2

(x_l)z(x+1)x(x—1)2(x+1)=

X(x—12%x+1)+

B
x—1 (x —1)2

x+1><(x—1)2(x+1)
x2=A(x—-1D(x+1)+B(x+1)+C(x—1)? ....equ(ii)
Putx —1=0=x =1 inequ (ii)
(1D?=A4(0)(1+1)+ B+ 1)+ C(0)?
1=0+4+B(2)+0

1=2B
1
EZB
1
B=2

Putx +1=0= x = —1inequ (ii)
(-1D)?=A4(-1-1)(0) + B(0) + C(—1—-1)?
1=0+0+C(-2)?

1=C4)
1—C
7=
C—l
4
equ (ii) =

x2=A(x—-1)(x+1)+B(x+1)+C(x —1)?
x2=Ax*-1)+Bx+B+C(x*—2x+1)
=Ax>—-A+Bx+B+Cx*-2Cx+C

= Ax? + Cx*> + Bx — 2Cx—A+ B+
x2=A+C)x*+(B-20)x+(—A+B+0)
By comparing the coefficients of x2, we get
A+C=1

2
2
2
2

Put the values of A,B and C in equ (i)
A N B N C
Tx—1 (x—-1)2 x+1
5 3 1
x _ % .7
(x—1)2%x+1) x—-1 (x—-12 x+1
x? 3 1 1

G—12G+D) ax—1) 2=172 T3+ 1D

+ [l

—+
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Exercise # 4.2

1
Example # 5: Find partial fraction of

(x+1)(x2+2)
Solution:
1
(x+ 1)(x%2+2)
Let

1 A Bx+C
(x+1)(x2+2)_x+1+x2+2
Multiply equ (i) by (x — 1)(x2 + 3)

1
GrDerry <@ DEE ) =
1=A4x*+2)+ (Bx+C)(x+1) ....equ(ii)
Putx+1=0=x=—1inequ (ii)
1=A4((-1)?+2) + (B(=1) + €)(0)
1=A(1+2)+0

wo.cequ(i)

1=AQ3)
1=34
1—A
3=
A—l
-3
equ (ii) =

1=A*+2)+(Bx+C)(x+1)
1=Ax*+2A+Bx*+Bx+Cx+C
1=Ax*+Bx*+Bx+Cx+24+C
1=(A+B)x*+(B+C)x+ (2A4A+C)

Compare the coefficients of x2, x and constant we get
A+B=0 ....equ(a)

B+C=0 ....equ(b)

2A+C=1 ....equ(c)

1
PutAd = 3 in equ (a)

1+B—0

3 =

_ 1

-3

Put B = —= inequ (b)

1+C—0

3 =

C_l

-3

Put the values of A,B and C in equ (i)

1 1 1

1 3 . T3**3

(x+1)(x2+2)=x+1 x%2+2

n https://web.facebook.com/TehkalsDotCom

X(x+1D)(x%2+2)+

x2

Bx +C
+2

X (x+1)(x%+2)

https://tehkals.com/



Exercise # 4.2

1 —1x+1

1 __3 .3
(x+1Dx%2+2) x+1 x2+2

1 1 N —1x+1
(x+1Dx2+2) 3(x+1) 3(x2+2)

1 1 —(x—1)
(x+1D(x2+2) 3(x+1) 3(x%+2)

1 1 x—1

x+D2+2) 3(x+1) 3(x2+2)

_ _ _ 4x* - 28
Example 6: Find partial fraction of PR
Solution:

4x? — 28
X6

4x* —28  4x? 28
x*—x2-6 (x2-3)(x2+2)
Let

4x% — 28 Ax+B Cx+D :

(2 =3)(x?+2) x2-3 tizyg woee®

Multiply equ (i) by (x? — 3)(x2 + 2)

4x?% — 28 Ax + B
GToaisy @ TIE D =5
4x? —28 = (Ax + B)(x®> + 2) + (Cx + D)(x% — 3)
equ (ii) =
4x?% — 28 = Ax3 + 2Ax + Bx? + 2B + Cx3 = 3Cx + Dx* — 3D
4x? — 28 = Ax3 + Cx3 + Bx? + Dx?+ 2A4x—3Cx + 2B — 3D
4x2—-28=(A+C)x®*+ (B+D)x*+ (24 —3C)x + (2B —3D)
Compare the coefficients of x3 ,x?,x and constant we get

.. equ(ii)

A+C=0 ....equ(a)
B+D=4 ....equ(b)
2A—-3C=0 ....equ(c)
2B—-3D=-28 ....equ(d)
From equ(a)
A=—-C ....equ(e)
Put A = —Cinequ (¢)
2(-0)—-3C=0
—2C—-3C=0
—5C=0

0
C==%
C=0
Put C = 0inequ (e)
A=—-(0)
A=0
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x*—x?—6=x*-3x2+2x*-6
x*—x?2—6=x%(x*-3)+2(x%*-3)
x*—x2—-6=(x*>-3)(x*+2)

Cx+D
X (x2=3)(x*+2)+
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Exercise # 4.2
From equ(b)
B=4-D ....equ(f)
Put B=4 —Dinequ (d)
2(4—D)—3D = —28
8—-2D—-3D=-28

—5D=-28-8
—5D =-36
5D =36
36
5
36
Put D = — inequ (D)
B4 36
B 5
_ 20— 36
-5
_-16
-5
Put the values of A,B ,C and D inequ (i)
—16 36
am?-28  (Ox+(52) @x+%
(x2=3)(x2+2) x%2—3 x2 42
—16 36
4x? — 28 | . 5
(x2=3)(x2+2) x2—-3 x2+2
4’-28 16 36
(x2—=3)(x2+2) 52-3) 5(x2+2)
1

Example 7: Find partial fraction of x— D@2 + 1)2

Solution:
1
(x—1)(x2%2+1)2
Let
1 A Bx +C Dx +E

(x_l)(x2+1)2=x—1+x2+1+(x2+1)2 . equ(i)

Multiply equ (i) by (x — 1)(x? + 1)?
1
(x—1)(x?%+ 1)2

Bx +C
X (x—1D)(x%2+1)2%+

X(x—1Dx*+1)?%=
x-Dx*+1) 211

P X (x—1Dx>+1)%+

Dx +E
(x2+1)2
1=A?+1)?+Bx+O)(x—1Dx*+ 1)+ (Dx+E)(x— 1) .....equ(ii)
Putx —1=0= x = 1inequ (ii)
1=A(1)?*+1)?+ (Bx+ C)(0)(x? + 1) + (Dx + E)(0)
1=A01+1%2+0+0
1= A(2)?
1=A>4)
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Exercise # 4.2

1—A
7=
A—l
4
equ (ii) =

1=A*+1)?+Bx+O)(x— 1>+ 1)+ (Dx+ E)(x— 1)

1=Ax*+2x>+ 1)+ Bx+O)(x3*+x—x>—-1)+Dx*> —Dx+Ex—E
1=Ax*+24x?+ A+ Bx* +Bx? —Bx3—Bx+Cx3+Cx —Cx*—-C+Dx*>*—-Dx+Ex—E
1=Ax*+ Bx* — Bx3 + Cx3 + 24x*> + Bx> — Cx*+Dx* - Bx+Cx —Dx+Ex+A—-C—E
1=A+B)x*+(-B+C)x*+(2A+B—-C+D)x*+(-B+C—-D+E)x+(A—C—E)
Compare the coefficients of x* ,x3 ,x?,x and constant we get

A+B=0 ....equ(a)

—-B+C=0 ....equ(b)

2A+B—-C+D=0 ....equ(c)

—B+C—-D+E=0 ....equ(d)

A—-C—E=1 ....equ(e)

1
Put A = 1 inequ (a)

Put the values of A,B and C in equ (c)

1o (-3)-()o0-0

2 1+1+D—
4 4 4 7
4D=

> =
1
2

Put the values of A and C in equ (e)
A-C-E=

7 (-3)-E-
4 4 B
1+ E=1
44
1+1—1+E
=

lia
e
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Exercise # 4.2

2 1=
I =
1 1=
> =
1-2 —F
— =
7 =
_ -1
2
Put the values of A,B ,C ,D and E in equ (i)
1 1 1 1 1
1 __ 3 +‘1x+(‘z) —77+(-3)
x—D%2+1)2 x-1 x?2+1 (x2 +1)?
—x—1 —x—1
1 1 7 7
= + +
(x—1Dx2+1)2 4(x—-1) x24+41  (x2+4+1)2
1 _ 1 N —(x+1 —(x+1)
(x—1Dx2+1)2 4(x—-1) 4(x2+1) 2(x2+1)2
1 _ 1 x+1 x+1
(x—D2+1)2 4(x—-1) 4(x2+1) 2(x2+1)2
Exercise # 4.2
Page # 82
Resolve the following fractions into partial fraction.
1
1) ————
@ x(x2+1)
Solution:
Let
1 A 4 Bx +C 0
x(x24+1) x x2+1 e EqUU

Multiply equ (i) by x(x? + 1)

A Bx + C
xx(x?2+1)=—xx(x*>+1 xx(x2+1
x(x“+1) . x(x* + )+x2+1 x(x“+1)

x(x? + 1)
1=A4x%*+ 1)+ (Bx+ C)x .....equ(ii)

Put x = 0 in equ (ii)

1=A0)2+ 1)+ (B(0) + €)(0)

1=A0+1)+0

1=A401)

1=A4

A=1

equ (ii) =

1=A4(x%+1)+ (Bx + C)x

1=Ax*+ A+ Bx? + Cx

1=Ax?+Bx>+Cx+A

1=(A+B)x*+Cx+A

By comparing the coefficients of x2,x and constant we get
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Exercise # 4.2

A+B=0 ....equ(a)

C=0 ....equ(b)

A=1 ....equ(c)

Put A = 1inequ (a)

1+B=0

B=-1

Put the values of A,B and C in equ (i)
1 1 —-1x+0

x(x2+1)_;+ x?2+1
1 1 —X

x(x2+1)=;+x2+1
1 1 x

x(x2+1) x x2+1

x2+3x+1

(2) (x—1)(x% +3)
Solution:

x2+3x+1
(x—1(x%2+3)
Let

x*+3x+1 A Bx + C
(x—l)(x2+3)_x—1+x2+3
Multiply equ (i) by (x — 1)(x? + 3)

2

= 5?;“;:3) X (r = D +3) = 2 X (= D+ Dby
x2+3x+1=Ax*+3)+ (Bx+C)(x—1) ....equ(ii)
Putx —1 =0 = x = 1inequ (ii)
(D2+3(1)+1=A(1D*+3)+ (B +0C)0)
1+3+1=A4(1+3)+0

.o..equ(i)

X (x —1)(x? +3)

5=A(4)
5=14A
5—A
1=
A—5
4
equ (ii) =

x2+3x+1=A?+3)+ (Bx+CO)(x—1)
x2+3x+1=A4Ax*+3A+Bx*-Bx+Cx—C
x2+3x+1=Ax*+Bx*-Bx+Cx+34-C
x243x+1=UA+B)x*+(-B+C)x+ (BA-10)
Compare the coefficients of x2,x and constant we get
A+B=1 ....equ(a)

—-B+C=3 ....equ(b)

3A—C=1 ....equ(c)

n https://web.facebook.com/TehkalsDotCom ' q.' https://tehkals.com/



Exercise # 4.2

5
PutA = 2 in equ (a)

5+B—1
1 =
B=1 >
T4
B_4—5
4
B -1
T4
-1
PutB=Tinequ (b)
(_1)+c—3
Z =
1+C—3
Z =
C=3+
- 4
= 1
T4
12-1
4
11
T4
Put the values of A,B and C in equ (i)
, 5 -1 11
x“+3x+1 7 T Xt
(x—Dx2+3) x-1 x% +3
, 5 —lx+11
x“+3x+1 7 +—4—
(x—Dx2+3) x-1 x%2+3
x*+3x+1 5 +—1x+11
(x—1Dx2+3) 4(x—1) 4x2+3)
x*+3x+1 5 +—(1x—11)
(x—1D(x2+3) 4(x-1) 4(x2+3)
x> +3x+1 5 x—11

x—-DE2+3) 4x—1) 4(xZ+3)

2x+1

3) —

x>+1D)(x—-1)
Solution:

2x+1
x?2+1D(x-1)
Let

2x+1 Ax+ B C

(x2+1)(x—1):x2+1+x—1 wecequ(i)

Multiply equ (i) by (x? + 1)(x — 1)

)
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Exercise # 4.2

241 DD =B i Da—D+

x2+1Dx-1) x2+1
2x+1=Ax+B)(x—1)+C(x*+1) ....equ(ii)
Putx —1=0= x = 1inequ (ii)
2x+1=(Ax+B)(x—1D)+C(x*+1)
2(0)+1=UA1)+B)0)+Cc((1)?+1)
2+1=0+C(1+1)

X(x2+1D(x—-1)

x—1

3=C(2)
3=2C
3—C
5=
C_3
2
equ (ii) =

2x+1=(Ax+B)(x—1)+C(x*+1)
2x+1=Ax*—Ax+Bx—B+Cx*+C
2x+1=Ax*+Cx*—Ax+Bx—B+C
2x+1=A+0)x*+(—A+B)x+ (-B+0C)
Compare the coefficients of x2,x and constant we get
A+C=0 ....equ(a)

—A+B=2 ....equ(b)

—-B+C=1 ....equ(c)

3
Put C = > in equ (a)

A+3—0
5=
4= 3
2
3
Put A = —3 in equ (b)
( 3)+B—z
> =
3+B—
> =
B=2 3
)
B_4—3
T2
B_l
2
Put the values of A,B and C in equ (i)
-3 1 3
2x+1 Xty 5
x2+Dx-1) x24+1  x-1
—3x+1 3
2x+1 —— 3

= +
x2+DHx-1) x2+1  x-1
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2x+1 _—3x+1 3
D —1 202+D 2x=1)
2x+1 _—(Bx—-1) 3
x2+1D)(x—1) 2(x2+1) +2(x—1)

2x+1 3x—1 3

T D=1 202 +D  2x=1)

-3

) x2(x?2 +5)
Solution:

-3
x?(x? +5)
Let

-3 A B Cx+D
x2(x%2 +5) _;+F+ x?+5
Multiply equ (i) by x?(x? + 5)

-3 2, 2 _ A 2, 2 B 2, 2 Cx+D
—xz(x2+5)xx (x +5)—;><x (x +5)+x—2><x (x +5)+x2+5
-3 =Ax(x*+5)+ B(x?+5) + (Cx + D)x? .....equ(ii)
Put x = 0 in equ (ii)
-3 =A(0)(x*>+5) + B((0)?2 + 5) + (Cx + D)(0)?
—3=A4(0)+B(0+5)+ (Cx + D)(0)
—3=0+4+B(5)+0
—3=5B

we.cequ(i)

X x%(x?+5)

equ (ii) =

-3 =Ax(x?+5) + B(x? +5) + (Cx + D)x?

—3 = Ax3 + 5Ax + Bx? + 5B + Cx3 + Dx?

—3 = Ax3 + Cx3 + Bx? + Dx? + 5Ax + 5B
—3=(A+C)x®+ (B+D)x?>+5Ax + 5B

By comparing the coefficients of x3,x2,x and constant we get
A+C=0 ...equ(a)

B+D=0 ....equ(b)

54=0 ....equ(c)

5B =-3 ....equ(d)

From equ(c)
0
4=3
A=0
Put A=0inequ (a)
0+C=0
c=0
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Exercise # 4.2

-3
Put B = = inequ (b)

-3

—+D=0

3

b=3

Put the values of A,B,Cand D in equ (i)
-3 0 %3 0x+%

xz(x2+5)=;+?+x2+5

-3 -3 3

202+5) Ot tseats
-3 -3 3

(215 522 ' 5(2+5)

3x—2

) (x+4)(3x2+1)
Solution:

3x—2
(x+4)(3x%2+1)
Let

3x—2 » A Bx + C
(x+4)(3x2+1)_x+4+3x2+1
Multiply equ (i) by (x + 4)(3x2 + 1)

3x—2 5 _
Gr G F PG D =
3x—2=A0Bx>+ 1)+ (Bx+C)(x +4) .....equ(ii)
Putx +4 =0 = x = —4 inequ (ii)
3(-4)-2=A3B(-4)?*+1) + (B(—4) + 0)(0)
—12-2=A4(316)+1) +0
—14 = A(48 + 1)
—14 = A(49)

we.cequ(i)

Bx +C
X (x+4)(3x2+1) +

X 4)(3x%2+1
a1 < THET D

equ (ii) =

3x—2=A0Bx*+ 1)+ (Bx+C)(x +4)

3x —2=3Ax*>+ A+ Bx?+ 4Bx + Cx + 4C

3x —2=3Ax*>+Bx?+4Bx + Cx + A+ 4C

3x —2=BA+B)x?>+ (4B + C)x + (4 + 40)

Compare the coefficients of x2,x and constant we get

34+B =0 ....equ(a)

4B+C=3 ....equ(b)

A+4C=-2 ....equ(c) P
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-2
PutA = - inequ (a)

3<_2)+B—0
- =
4B =0
Z =
B_6
7
6
PutB=7 in equ (b)
4(6)+C—3
- =
“ic=
7 =
fog 2t
B 7
_21-24
7
_—3
7
Put the values of A,B and C in equ (i)
—2 6 )
3x — 2 n i +7x+7
(x+4)B3x2+1) x+4 3x2+1
—2 6x —3
3x — 2 = 4 7
(x+4)(3x2+1) x+4 3x2+1
3x—2 -2 6x —3

GIDG+D) T+ D 762+ D)

5x
® GrD—27
Solution:
5x
(x + 1)(x2 — 2)2
Let

5x A Bx+C Dx+E _
(x+1)(x%2—-2)2 Tx+1 + X2 — 2 + (x? = 2)? weocequ(i)
Multiply equ (i) by (x + 1)(x? — 2)?

S5x
x+1D%2-2)

Bx +C
X (x+1)(x%—-2)2+

X (x+ D(x*-2)% = e

2 _ 92
por X(x+1Dx—-2)+

DIEE oy
5x =A(x%?—-2)2+Bx+C)(x+1)(x>=2)+ (Dx+ E)(x + 1) .....equ(ii)
Putx +1=0= x = —1inequ (ii)

5(-1) = A((-1)2 = 2)2 + (B(-1) + O)(0)(x? — 2) + (Dx + E)(0)
-5=A4(1-2)2+0+0
—5 = A(-1)?
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—5=A(1)
-5=4
A=-5
equ (ii) =

5x=A(x?-2)2+Bx+CO)(x+1)(x?-2)+ (Dx+ E)(x + 1)
5x =A(x*—4x®>+4)+ (Bx +C)(x® —2x + x> —2) + Dx> + Dx + Ex + E

Exercise # 4.2

5x = Ax* — 4Ax? + 4A + Bx* — 2Bx?> + Bx3 — 2Bx 4+ Cx® —2Cx + Cx®* —2C + Dx*> + Dx + Ex + E
5x = Ax* 4+ Bx* + Bx3 + Cx3 — 4Ax? — 2Bx?* + Cx?> + Dx?> —2Bx —2Cx + Dx + Ex + 4A— 2C+ E
5x=(A+B)x*+(B+C)x3+(—4A—-2B+C+D)x*+ (—2B—2C+D + E)x + (4A—2C + E)

3 2

Compare the coefficients of x* ,x3 ,x?,x and constant we get

A+B=0 ....equ(a)

B+C=0 ....equ(b)
—4A—-2B+C+D=0 ....equ(c)
—2B—-2C+D+E=5 ....equ(d)
4A—-2C+E=0 ....equ(e)
PutA = —5inequ (a)
—-54+B=0

B=5

Put B = 5inequ (b)

54C=0

C=-5

Put the values of A,B and C in equ (c)
—4(-5)—-2(5)+(-5)+D=0
20—10—-5+D=0

10-5+D=0
5+D=0
D=-5

Put the values of A and C in equ (e)
4(=5)—2(-5)+E=0
—204+10+E=0

—-10+E=0
E=10
Put the values of A,B ,C ,D and E in equ (i)
5x =5 5x+(=5) —5x+10
(x+1)(x2—2)2_x+1+ x%2 -2 +(x2—2)2
5x -5 5x-5 —=5x+10

= + +
(x+1D)x%2-2)2 x+1 x?2-2 (x%2-2)

5x2 —4x+ 8
(7) (x2+1)2(x —2)
Solution:
5x% —4x + 8
(x2+1)2(x—2)
Let
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5x2—4x +8 _Ax+B+ Cx+D N E
(x2+1)2(x—-2) x2+1 (*x241)2 x-2
Multiply equ (i) by (x2 + 1)?(x — 2)

5x2 —4x + 8 Ax + B Cx+D
X (x2+1)?*(x-2) = X (x2 + 1)2(x =2 -
DI = & AV =D = X A D =D+ ra s

x_zx(x2+1)2(x—2)

5x2—4x+8=(Ax+B)(x*+ 1D(x—-2)+(Cx+D)(x —2) + E(x? + 1)? .....equ(ii)
Putx —2 =0 = x = 2inequ (ii)

5(2)2—4(12)+8=(A(2) + B)(x?2 + 1)(0) + (C(2) + D)(0) + E((2)? + 1)?
5(4)—8+8=0+0+E(4+1)?

wecequ(i)

X(x?2+1)2%(x—2)+

20 = E(5)?
20 = E(25)
20 £
25
2 E
=
4
5
equ (ii) =

5x2 —4x+8=(Ax+B)(x* + D(x—2) + (Cx + D)(x — 2) + E(x? + 1)?

5x2—4x+8=(Ax +B)(x3 — 2x?+ x — 2) + Cx?> — 2Cx + Dx — 2D + E(x* + 2x* + 1)

5x% —4x + 8 = Ax* — 2Ax3 + Ax? — 2Ax + Bx® — 2Bx* + Bx — 2B + Cx?> — 2Cx + Dx — 2D + Ex* + 2Ex* + E
5x% —4x + 8 = Ax* + Ex* — 2Ax3® + Bx® + Ax? — 2Bx? + Cx? + 2Ex? — 2Ax + Bx — 2Cx+ Dx — 2B — 2D + E
5x2—4x+8=UA+E)x*+(—2A4+B)x*+(A—2B+C+ 2E)x*+ (—2A+ B — 2C + D)x + (—2B — 2D + E)
Compare the coefficients of x* ,x3,x? ,x-and constant we get

A+E=0 ....equ(a)

—2A+B=0 ....equ(b)

A—2B+C+2E=5 ....equ(c)

—2A+B—-2C+D=-4 ....equ(d)

—2B—-2D+E=8 ....equ(e)

4
Put E = < inequ (a)

A+==0
T3
Ao 4
-5
4
Put A = ~z in equ (b)
2( 4)+B—O
z =
8+B—0
z =
B 8
-5

Put the values of A,B and C in equ (c)
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oYz (-5
5 5 5)

4+16+C+8—5
5 5 5

4+16+8+C—5
5 5 5 B
—4+16+8
—_—

5
—4+416+8
— ——— —+cC

5

20+C—5
5 =

44+C=5

C=5-4

C=1

Put the values of A,B and E in equ (d)

-2 (—f) + (_§) -2(1) +D = —4

5 5
8 8 ~
cocm2+D=-4
—24+D=—-4
D=—-4+42
D=-2
Put the values of A,B ,C ,Dand E in equ (i)
4 —8 4
5x2—4x+8  —sX+t5 1x+(-2) 3§
(x2+1)2(x-2)  x2+1 (x2+1)2+x—2
—4x — 8 4
5x2 —4x + 8 _T_I_ x—2 - I
(x?2+1)?(x—2) x2+1  (x?2+1)? x-2
5x% —4x + 8 —4x —8 x—2 4

Z+12(x—-2) 52 +D) 2+ 12 T 5x=2)

Important
® o
x?+4)
Solution:
4x —5
(x2 + 4)?
Let
4x—-5 Ax+B Cx+D
G214’ 44 Zray
Multiply equ (i) by (x? + 4)2

w...equ(i)

4x — 5 Ax + B Cx+D

2 42: 2 42 2 42
(x2+4)2><(x T4 x2+4><(x 4 +(x2+4)2x(x T4
4x —5=(Ax+B)(x?+4)+Cx + D .....equ(ii)
equ (ii) =
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4x —5=Ax3+ 4Ax + Bx> + 4B+ Cx + D

4x —5=Ax*+ Bx* + 4Ax + Cx + 4B + D

4x — 5= Ax3+ Bx? + (4A+ C)x + (4B + D)

Compare the coefficients of x3 ,x?,x and constant we get
A=0 ....equ(a)

B=0 ....equ(b)

4A+C=4 ....equ(c)

4B+ D =-5....equ(d)

Put A = 0inequ (c)

4(0)+C =4

C=4

Put B =0inequ (d)
4(0)+D = —5
D=-5

Put the values of A,B ,C and D in equ (i)
4x—-5 (0)x+0  4x+(-5)
(x2+4)2  x24+4  (x2+4)?
4x — 5 4x — 5
- 04—
(x2% + 4)? (x% + 4)?
4x—5  4x—5
(x2 4+ 4)2  (x2 4 4)2

©) ot
(x2+1)(1—x%

Solution:

8x? 3 8x2
X2+ DA —x%) 2+ 1)1 +x2)(1—x2)

8x? 3 8x?
E2+ DA —x%) (Z+1D2A+x)(1-x)
Let

8x? Ax+B Cx+D E F _
(2 +1D)2A+x)(1—x) T xZ+1 + (x%2 +1)2 + 1 +x+ 1—x - equ(i)
Multiply equ (i) by (x% + 1)2(1 + x)(1 — x)
2

o 1)2(?; S X DM+ = % x (x% + 1)2(1 + x)(1 - x) +

Cx+D
(x2 +1)2

X(x2+ 1?1 +x)(1—x)+

X(x?2+1D?*A+x)(1—x)+

1+x
1_x><(x2+1)2(1+x)(1—x)

8x2=(Ax+B)(x*+ DA +x) A —-x)+(Cx+D)A+x)A1—x)+Ex*+ 121 —x) + F(x? + 1)?(1 + x)
Put1+ x = 0 = x = —1 in above equation
8(-1)2=(Ax+B)x*+ 1D(0)(1 —x)+ (Cx+D)(0)(1 —x) + E((—1)* + 1)2.(1.— (—1) + F(x* + 1)%(0)
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8(1)=0+0+E1+1?(1+1)+0

8=E(2)*(2)

8=E(4(2)

8 = E(8)

8_

g—E

1=F

E=1

Putl—x=0= —x=—-1 = x = 1inequ (ii)

8(1)?=Ux+B)(x*+1DA+x)0)+ (Cx+D)1+x)(0)++E(x?+1D?*0)+ F(D*+1D?*(1+1)
8(1)=04+0+0+F(1+1?*(1+1)

8=F(2)?*2)
8=F(4)(2)
8=F(8)
8_

g—F

1=F

F=1

equ (ii) =

8x2=(UAx+B)x?+ DA +x)1—x)+ (Cx+D)A+x)A—x) +E(x?+ 121 —x) + F(x?2 + 1)2(1 + x)
8x2=(Ax+B)x?+ 1)1 —x)+ (Cx+D)A —x>)+Ex*+2x2+ 1A —x) + F(x* + 2x2 + 1)1 + x)
8x2=(Ax+B)(1—-x)+Cx—Cx®*+D—Dx>? + E(x* — x> +2x? = 2x3+ 1 —-x) + F(x* + x> + 2x2 + 2x® + 1 + x)
8x% = Ax — Ax®> + B— Bx* + Cx — Cx® + D — Dx? + Ex* — Ex® + 2Ex? — 2Ex® + E — Ex + Fx* + Fx® + 2Fx? + 2Fx® + F + Fx
8x%2 = —Ax® — Ex® + Fx5 — Bx* + Ex* 4+ Fx* — Cx3 — 2Ex3 + 2Fx3 — Dx? + 2Ex? + 2Fx* + Ax + Cx —Ex +Fx + B+ D +E +F
8x2=(—A—E+F)x>+(—B+E+F)x*+(—C—2E +2F)x®* + (-D +2E + 2F)x*+ (A+C—E+F)x+ (B+D+E +F)
Compare the coefficients of x> ,x* ,x3 ,x2,x and constant we get

—A—E+F=0 ....equ(a)

—B+E+F=0 ....equ(b)

—C—2E+2F=0 ....equ(c)

—D+2E+2F=8 ....equ(d)

A+C—E+F=0 ....equ(e)

B+D+E+F=0 ....equ(f)

Put the values of E and F in equ (a)

-A—-14+1=0

—-A=0

A=0

Put the values of E and F in equ (b)
—-B+1+1=0

—-B+2=0

—B =-2

B =2

Put the values of E and F in equ (c)

—-C-21)+2(1)=0

—-C—-242=0

—C=0

C=0 -
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Put the values of E and F in equ (d)
—D+2(1)+2(1) =8

—-D4+2+42=8

-D+4=8

-D=8-4

-D=4

D=—4

Put the values of A,B ,C ,D,E and F inequ (i)
8x? 0x+2 Ox+(—4) 1 1

120+ 0(0-0 22+1 2+D2 "1+x 1-=x
8x? 2 —4 1 1

= + + +

x2+1D)2A4+x)(1—-x) x24+1 (x?4+1)%2 1+x 1-—x

8x? 2 4 1 1

= - + +
x2+1D)?2A4+x)1—-x) x2+1 (x?+1)?2 1+x 1-—x

2x% + 4

10) Gz 2G—1)
Solution:

2x2+ 4
(x2+12(x— 1)
Let

2x%+ 4 Ax+B Cx+D E :
CEES Ve S T A M
Multiply equ (i) by (x* + 1)*(x = 1)

2

TG o < O DR = O D D (X G e ) +

x_lx(x2+1)2(x—1)
2x2+4=(Ax+B)(x*+D(x -1+ (Cx+D)(x— 1)+ E(x*+1)? .....equ(ii)
Putx —1 =0 = x = 1inequ (ii)
2002 +4=(A(D) +B)(x*+ 1)(0) + (C(1) + D)(0) + E((1)? + 1)?
2()+4=0+0+E(1+1)2

2+4=E(2)*
6=E(4)
6
—=FE
4
3—E
5=
E—3
2
equ (ii) =

2x2+4=(Ax+B)(x*+1D(x -1+ (Cx+D)(x —1)+ E(x? + 1)
2x2+4=Ax+B)(x3—x>+x—-1)+Cx*—-Cx+Dx—D+E(x*+2x*+1)
2x% +4 = Ax* — Ax® + Ax* — Ax + Bx® = Bx* + Bx =B+ Cx* = Cx + Dx — D + Ex* + 2Ex* + E
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2x%> 4+ 4 = Ax* + Ex* — Ax® + Bx3 + Ax?> — Bx? + Cx* + 2Ex> —Ax+Bx—Cx+Dx—B—D+E
2x2+4=A+E)x*+(—A+B)x*+(A—-B+C+2E)x>*+(—A+B—-C+D)x+ (—-B—D +E)
Compare the coefficients of x* ,x3 ,x?,x and constant we get

A+E=0 ....equ(a)

—A+B=0 ....equ(b)

A—B+C+2E=2 ....equ(c)

—A+B—-C+D=0 ....equ(d)

—-B-D+E=8 ....equ(e)

3
Put E = > inequ (a)

A+3—0
5=
A= 3
)
Put A = —= inequ (b)
( 3)+B—0
> =
3+B—0
> =
B 3
2

- (renaf)-2

3+3+c+3—2
2 2 -

0+C=2-3

C=-1

Put the values of A,B and C in equ (d)
—-A+B—-C+D=0

—(—§)+(—§)—(—1)+D =0

2 2
5 3+1+D—0
2 2 -
0+1+D=0
1+D=0
D=-1
Put the values of A,B ,C ,D and E in equ (i)
2x%2 + 4 _Ax+B+ Cx+D N E
(x24+12%2(x—-1) x24+1 (*x24+1)2 x-1
3 3 3
2x2 + 4 _—7x+(—7) —1x+ (-1) 5
x2+1)2(x-1)  x2+1 x2+1?%  x-1
—3x—3 3
2x2 + 4 —5—  —x-1 >

= + +
(x?2+1)?(x—-1) x2+1  (x2+1)? x-1
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2% + 4 3x—3  —(x+1) 3
Z+12G—-1 262+D 2+ D2  2=1D)

2x% + 4 —(B3x +3) x+1 3
2+ 1D2G—1)  262+D) 2+ 12  2G=1D)

2x%2 + 4 3x + 3 x+1 3

2+ 1D2Gx—1) 202+1D) G2+DZ 2D
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Q2: Resolve the following fractions into partial fraction.
2x?
D T oe-D
Solution:
2x?
x+1D(x—-1)
2x? o
As —(x ENCIED) is improper
2x? 2x?
x+1Dx-1) =x2-1
So

+2x%2 F
2

2
x?>—1]| 2x2
2

2x?

1= 2 + m wo..equ(A)

Now
Let

2 A B _
x+Dx-1) Tx+1 +x -1 --equ(i)
Multiply equ (i) by (x + 1)(x — 1)

(x+1)(x—1)x(x+1)(x_1)=x+1

2=A(x—1)+B(x+1) ....equ(ii)
Putx +1=0= x = —1inequ (ii)
2 =A(-1—1) + B(0)

Xx+Dx-1)+ X(x+1Dx-1)

x—1

2=A(-2)+0
2=—2A

2
__2—A
-1=A
A=-1

Putx —1=0= x = 1inequ (ii)
2=A0)+B(1+1)

2=0+B(2)
2=2B

2

E—B
1=B
B=1
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Put the values of A and B in equ (i)
2 -1 1
x+1D(x—-1) _x+1+x—1
Put the above in equ (A)
2x? -1 1
GrDe-D txyitxoa
2x? 3 1 1
GIDa-D ° x+1t

x—1

2x3—3x>+9x+8
(2) x2—-3x+2
Solution:
2x3—3x>+9x +8

x2—3x+2

A 2x3—-3x2+9x+8
s T 3x 12 is improper

So
2x+ 3
2x3 —3x*>+9x +8
+2x3 F 6x2% + 4x
3x2 4+ 5x+8
+3x2F9x + 6
14x + 2

x?>—=3x+2

14x + 2

x%2—3x+2
14x + 2

(x=2)(x-1

2x3 —3x%2+9x +8

x2—3x+2
2x3 —3x24+9x+8

x2—3x+2

=2x+3 +

=2x+3 +

weooequ(A)

R.W

x> =3x+2=x2-2x—1x+2
x2—3x+2=x(x—-2)—1(x—2)
x?=3x+2=(x—-2)(x-2)

Now
Let

14x + 2 A B _
G—Dx=1 :x—2+x—1 we..equ(i)
Multiply equ (i) by (x —2)(x — 1)

14x 4+ 2
x-2(-1)
14x+2=A(x—1)+B(x —2)
Putx —2 =0 = x = 2 in equ (ii)
14(2) +2 = A2 — 1) + B(0)
28+2=A(1)+0
30=A
A =30
Putx —1 =0 = x = 1inequ (ii)
14(1) + 2 = A(0) + B(1 — 2)
14+2=0+B(-1)

X(x—2)(x—1)= X(x—-2)x—-1)+

x—2 x—1

.. equii)
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16 = —B

—-16 =B

B=-16

Put the values of A and B in equ (i)
14x + 2 _ 30 —16

(x=2)x—-1) _x—2+x—1
14x + 2 30 16

(x—2)(x—-1) Tx—2 x-1

Put the above in equ (A)

2x3—3x2+9x +8 30 16
x2—3x+2 =2x+3+x—2_x—1
3x—1
3) x3—2x% +x
Solution:
3x—1
x3 —2x%+x
3x—1 3x—1
x3—2x2+x=x(x2—2x+1)
3x—1 3x—1
x3—2x2+x=x(x—1)2
Let
3x—1 A B C

x(x — 1)2 =;+X—1+(x—1)2 e equ(i)

Multiply equ (i) by x(x — 1)

—x?;— 11)2 xx(x —1)% = % xx(x—1)%+ w
3x—1=A(x—-1)2+Bx(x—1) + Cx .....equ(ii)
Put x = 0 in equ (ii)

3(0) — 1 = A(0 — 1)% + B(0)(0 — 1) + C(0)
0—-1=A(-1)?+0+0

—1=A401)

—1=A

A=-1

Put x —1=0= x = linequ (ii)

3(1) —1=A4(0)2 +B(1)(0) + (1)
3—-1=0+0+C

2=C
C=2
equ (ii) =

3x—1=A(x—-1)?+Bx(x—1) + Cx

3x —1=A(x%*—-2x+ 1)+ Bx? - Bx + Cx
3x —1=Ax%? —2Ax + A+ Bx?> — Bx + Cx
3x —1=Ax2+Bx?> - 2Ax —Bx+Cx+ A
3x—1=(A+B)x?+(-2A—-B+C)x+A
https://web.facebook.com/TehkalsDotCom
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By comparing the coefficients of x?, we get

A+B=0

Put A=-1

—-1+B=0

B=1

Put the values of A,B and C in equ (i)
3x—1 -1 1 2

x(x—l)zZT-I_Jc—l-l_(x—l)2

Important
x+1

4) ®-12
Solution:

x+1
(x —1)?
Let

x+1 A B
(x—l)z_x—l-}_(x—l)2
Multiply equ (i) by (x — 1)?
%x(x—l)2 =xf1><(x—1)2+
x+1=A(x—-1)+B ....equ(ii)
Put x —1=0= x = 1linequ (ii)
1+1=A4(0)+B

w..equ(i)

B 2
mX(X-l)

2=8B
B=2
equ (ii) =

x+1=Ax—-1)+B
x+1=Ax—-A+B

x+1=Ax—-A+B

x+1=Ax+ (—A+B)

By comparing the coefficients of x, we get

A=1
Put the values of A and B in equ (i)
x+1 1 2

G-12 x—1TG-12

5 2x?
(5) P —

Solution:
2x2 3 2x2
x4 —4 (x2)2 — (2)2
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2x* 2x?
xt—4  (x2+2)(x2-2)
Let
2x? Ax+B Cx+D

wecequ(i)

(x2+2)(x2—2)= x%2+2 +x2—2
Multiply equ (i) by (x? + 2)(x? — 2)

2x? Ax + B
Zinaiop WD - =1
2x2 = (Ax +B)(x?> —=2) + (Cx + D)(x* + 2) .....equ(ii)
equ (ii) =
2x? = Ax3 — 2Ax + Bx? — 2B + Cx3 + 2Cx + Dx? + 2D
2x? = Ax3 4+ Cx3 + Bx? + Dx* — 2Ax + 2Cx — 2B + 2D
2x2=(A+C)x3+ (B+D)x*+ (—2A+ 2C)x + (—2B + 2D)
Compare the coefficients of x3 ,x?,x and constant we get
A+C=0 ....equ(a)
B+D=2 ....equ(b)
—2A+2C=0 ....equ(c)
—2B+2D=0 ....equ(d)
equ (c) =
—2(4—C)=0
A-C=0
A=C ....equ(e)
Put A = Cinequ (a)
C+C=0
2C=0

0

C==
2

c=0
Now Put C = 0inequ (e)
A=0
equ(d) =
—2(B—D)=0
B—-D=0
B=D ....equ(f)
Put B = D inequ (b)
D+D=2
2D =2

2

D=2
2

D=1

Now Put D = 1inequ (f)

B=1

Put the values of A,B ,Cand D in equ (i)

X (x2+2)(x?-2)+
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2x? _ x4l Ox+1
(x24+2)(x2-2) x24+2 x2-2
2x? 1 1

= +
(x2+2)(x2-2) x242 x%2-2

3x* +3x+2
©) —a—7
Solution:
3x2+3x+2 3x?+3x+2

t—1 (x2)2 — (1)2
3x?+3x+2  3x*+3x+2

xt—1  (x2-1Dx2+1)
3x?+3x+2 3x% +3x + 2

x*—1  (x+DE-DE2+1)
Let

3x% +3x + 2 A B Cx+D

GrDG-D@ D x+1 x=1 xy1 ewd

Multiply equ (i) by (x + 1)(x — 1)(x%2 + 1)

3x? + 3x +2
(x+1§(x+_ f)-(l;c2+1)x(x+1)(x—1)(x2+1) =x+1><(x+1)(x_1)(x2+1)+
5 Cx+D |
X G FDE-DE D4 X G+ D =D& D)

3x2+3x+2=A(x-1)x*+1)+Bx+1D*x*+ 1)+ (Cx+D)(x+1)(x — 1) .....equ(ii)
Putx +1=0= x = —1inequ (ii)

3(-1)2+3(-1D+2=4-1-1D({(=1?+1) + B(0)(x%? + 1) + (Cx + D)(0)(x — 1)

3(1) -342=4(-2) Q1+ 1)+ 0+0

3—-34+2=A4(-2)2)

2=—4A
2—A
—4
1
—=A
1—A
> =
Ao 1
T2

Putx —1=0 = x = linequ (ii)
3(D2+3()+2=400x*+1D+BA+1D((D?*+1)+ (Cx +D)(x + 1)(0)
3()+34+2=0+B2)(1+1)+0

3+3+2=B(2)(2)

8 =4B

8

— =B

4

2=B8B

B=2 o
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equ (ii) =

3x24+3x+2=Ax - 1DE*+ 1D +Bxx+ D 2+ 1)+ (Cx+D)(x + 1)(x — 1)
3x2+3x+2=Ax*+x—x>—-1)+Bx3+x+x2+ 1)+ (Cx +D)(x*> - 1)
3x24+3x+2=Ax3+Ax —Ax* —A+Bx>*+Bx+Bx?+ B+ Cx®>—Cx+ Dx*—D
3x2+3x+2=Ax3+Bx3+ Cx3 - Ax? + Bx? + Dx> + Ax + Bx —Cx —A+B—D
3x24+3x+2=A+B+C0O)x3*+(-A+B+D)x*+(A+B—-C)x+ (—A+ B —D)

Compare the coefficients of x3 ,x?,x and constant we get

A+B+C=0 ....equ(a)
—A+B+D=3 ....equ(b)
A+B—-C=3 ....equ(c)
—A+B—-D ....equ(d)

Put the values of A and B in equ (a)

1+2+C—0
: -
—1+4 c—o
- -
3+C—
: -
3
7

Put the values of 4 and B in equ (b)
1
—(-2)+2+D=
(-5)+2+p=3

1
-+2-3+D=0

2
1+4-6
— ——+D=0
2
1+4-6
—+D=0
2
L ip=o0
> =
D_l
"2
Put the values of A,B ,C and D in equ (i)
1 1
3x%+3x+2 7, 2  —oxts
x+DEx-D24+1) x+1 x—-1 x2+1
) —3x+1
3x*+3x+2 -1 2 —
= + +
x+Dx—-1D2+1) 2(x+1) x—1 x2+1
3x% +3x + 2 -1 N 2 +—3x+1
x+DEx-DE2+1) 2(x+1) x—1 2(x2+1)
) 2 +3x2+1
(x% + 1)2
Solution:
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x3+3x2+1

(x%2 +1)2

Let

x3+3x2+1_Ax+B Cx+D

= + v equ(i

G D2 2t ey e
Multiply equ (i) by (x? + 4)2
x3+3x%2+1 Ax + B Cx+D
L T x(x2+1)%= X (x2+1)2 4+ ————x (x2 + 1)2

Grrnz D= XA D ey (T4 D)
x3+3x2+1=UAx+B)(x*+ 1) +Cx+D ....equ(ii)
equ (ii) =

x3+3x2+1=Ax3+Ax+Bx*+B+Cx+D
x34+3x2+1=A4Ax3+Bx?+Ax+Cx+B+D
x3+3x2+1=A4Ax3+Bx?+ (A+C)x + (B + D)

Compare the coefficients of x3 ,x?,x and constant we get
A=1 ....equ(a)

B=3 ....equ(b)

A+C=0 ....equ(c)

B+D=1....equ(d)

Put A = 1inequ (c)

1+4C=0

C=-1

Put B =3 inequ (d)
3+4D=1
D=1-3

D=-2

Put the values of A,B ,C and D inequ (i)
x3+3x2+1 1x+3 —1x-2
GZrDZ il arD?
x3+3x2+1 x+3 —-(x+2)
GZrD?Z il 21
x3+3x2+1 x+3 x+2
G2+ 12 2241 (2Z+1)2

®) 2x3 -1
x3 + x2
Solution:
2x3 -1
x3 + x2
2x3 -1

As ———— isimproper
x3 + x2 prop

So
2
2 +x%| 231

+2x3 + 2x2 —
i LY
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—2x%2 -1
2x3 -1 —2x% -1
g ‘Yt e
2x3 -1 —-(2x%+1)
X3+ * x?(x+ 1)
2x3 -1 2x2+1
Pr 2T Ry @
Now
Let
—2x2-1 A B C _
m:;+x_2+m wecequ(i)

Multiply equ (i) by x2(x2 + 5)
—2x%2 -1
x?(x+1)
—2x>—1=Ax(x + 1)+ B(x + 1) + Cx? .....equ(ii)
Put x = 0 in equ (ii)
-2(0)2—-1=A(0)(0+1)+B(0+ 1) + C(0)?
0-1=0+B(1)+0

A B
xxz(x+1)=;xx2(x+1)+ﬁxx2(x+1)+ X x2(x2+1)

x+1

—-1=8B
B=-1
equ (ii) =

—2x?—1=Ax(x +1)+B(x+ 1) + Cx?

—2x%* —1=Ax*+ Ax + Bx + B 4+ Cx?
—2x%2—1=Ax?>+Cx*+ Ax + Bx+B
—2x2-1=A+C)x*+(A+B)x+B

By comparing the coefficients of x3,x2,x and constant we get
A+C=-2 ....equ(a)

A+B =0 ....equ(b)

B=-1 ....equ(c)

Put B = —1 inequ (b)

A+(=D=0
A—-1=0

A=1

Put A=1inequ (a)
1+C=-2
C=-2-1

C=-3

Put the values of A,B and C in equ (i)
-2x?-1 1 -1 -3
Pa+D x x xtl
-2x2-1 1 1 3

x2(x+1) x x?2 x+1
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©) 4x% 4+ 3x + 14
x3 -8

Solution:
4x2+3x+14_4x2+3x+14

x3 -8 N x3 =28
4x* +3x+14  4x*+3x+14

x3-8  (x—=2)(x2+2x+4)
Let

4x% 4+ 3x + 14 A Bx + C _

> = +— wecequ(i)

(x—2)(x?*+2x+4) x—2 x*4+2x+4

Multiply equ (i) by (x — 2)(x? + 2x + 4)
4x? 4+ 3x + 14

R UG )

A
= X (x—2)(x?+2 )+ ———"--x(x—-2)(x*+2 4
po— (x=2)(x"+2x+ )+x2+2x+4 (x=2)(x*+2x+4)

42 +3x+ 14 =A(x?*+2x+4)+ (Bx + C)(x — 2) .....equ(ii)
Put x —2 =0= x = 2inequ (ii)

4(2)2+3(2) + 14 = A[(2)? + 2(2) + 4] + (Bx + €)(0)
44)+6+14=A4+4+4)+0

16 + 20 = A(12)

36 =124
36_A
12
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3=A
A=3
equ (ii) =

4?2 +3x+ 14 =A(x?+2x+4)+ Bx + O)(x — 2)
4x% +3x + 14 = Ax? 4+ 24x + 4A + Bx?> — 2Bx + Cx — 2C
4x% + 3x + 14 = Ax? + Bx? + 24x — 2Bx + Cx + 4A — 2C
4x%>+3x+14=(A+B)x> + 2A— 2B+ C)x + (44— 20)
Compare the coefficients of x2,x and constant we get
A+B=4 ....equ(a)
2A—-2B+C=3 ....equ(b)
4A—2C =14 ....equ(c)
Put A = 3inequ (a)
3+B=4
B=4-3
B=1
Put A = 3inequ (c)
4(3)-2C =14
12-2C =14
—2C=14-12
—2C=2

_ 2
‘=
c=-1
Put the values of A,B and C.in equ (i)

4x* +3x+14 3 1x+ (=1)
(x—2)(x2+2x+4)_x—2+x2+2x+4

4x* +3x+14 3 x—1
(x—2)(x2+2x+4)_x—2+x2+2x+4

x*+3x2+x+1

Q3: Resolve the following fraction into partial fraction

Solution:
x*+3x2+x+1
(x+ 1)(x?% +1)?
Let
x*+3x2+x+1 A Bx+C Dx+E
(x+ 1)(x?% 4+ 1)? =x+1+x2+1+(x2+1)2
Multiply equ (i) by (x + 1)(x% + 1)
x*+3x2+x+1
(x+ 1)(x2% 4+ 1)?

... equ(i)

x (x +1)(x? + 1)?

R e )
Txt+1 Y * x?2+1

x*+3x2+x+1=Ax*+ 1?2+ Bx+O)(x+ D>+ 1)+ (Dx + E)(x + 1)
Putx +1=0= x = —1inequ (ii) —

i Ly
https://web.facebook.com/TehkalsDotCom | nay

(x+1)(x2 +1)2

C Dx + E
X+ D2 +1)2+ —— x (x + D(x? + 1)?

(x2 4+ 1)2

w...equ(ii)
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D*+3(-1D?+ (1D +1=A4A(-1D?+1)?+ (Bx + 0)(0)(x* + 1) + (Dx + E)(0)
1+3(1)-1+1=41+1)%4+0+0

1+ 3 =A4(2)?
4=A(4)
4_

Z_A

1=A

A=1

equ (ii) =

x*4+3x2+x+1 =A%+ 1)?+(Bx+O)(x+ D2+ 1)+ (Dx + E)(x + 1)
x*+3x2+x+1=Ax*+2x2+ 1)+ Bx+CO)(x*+x +x?>+1)+Dx?+Dx+ Ex +E
x*+3x2+x+1=Ax*+24Ax> + A+ Bx*+Bx*+Bx3+Bx+Cx3+Cx+ Cx?+ C+Dx?+Dx+Ex+E
x*+3x2+x+1=Ax*+ Bx* + Bx3 + Cx3 + 2Ax? + Bx> + Cx* + Dx* +Bx +Cx+Dx +Ex+ A+ C+E
x*+3x2+x+1=A+Bx*+(B+C)x*+(2QA+B+C+D)x*+(B+C+D+E)x+(A+C+E)
Compare the coefficients of x* ,x3 ,x?,x and constant we get

A+B=1 ....equ(a)

B+C=0 ....equ(b)

2A+B+C+D=3 ....equ(c)

B+C+D+E=1 ....equ(d)

A+C+E=1 ....equ(e)

PutA =1 inequ (a)

1+B=1
B=1-1

B=0

Put B = 0inequ (b)
0+C=0

C=0

Put the values of A,B and C in equ (c)
2(0+0+0+D=3

2+D=3

D=3-2

D=1

Put the values of A and C in equ (e)
1+0+E=1

1+E=1

E=1-1

E=0

Put the values of A,B ,C ,Dand E inequ (i)
x*+3x2+x+1 1 Ox+0 1x+0
(x+ 1)(x2+1)2 =x+1+x2+1+(x2+1)2
x*+3x%+x+1 1 x
GIDZ+1? x+1 G2+ 1)72
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Chapter #5

UNIT#5
SETS AND FUNCTIONS

Ex#5.1

%

o The collection of well-defined and distinct
objects is called set.

Some Important Sets

Set of Natural numbers =N = {1, 2, 3,4, ....... }
Set of Whole numbers =W ={0,1,2,3,4, ....... }
Set of Integers = Z ={0, +1, +2, +3, +4, ....... }
Set of Even Integers = Z ={0, 2, +4, ....... }
Set of Odd Integers = Z ={+1, £3, 45, ....... }
Set of Prime numbers =2 ={2,3,5,7,11, ....... }

Set of Rational numbers
Q= {x|x=§,q¢0A p,qEZ}

ration on
Union of two sets
The union of two sets is a set which contains all
the elements of both the sets.

Zufl AL elementsl? £ Sets U 2!
)}-@dg

Symbol
The symbol of union is U
It is denoted by A U B and read as A union B
Set Builder form
AUB ={x|x € Aorx € B}

Example # 1
IfA=1{1,2,3}, B={3,4,56} thenfind AUB

Solution:

A=1{1,23}, B={3,4,5,6}
Now
AUB=1{1,2,3}U{3,4,5,6}
AUB=1{1,2,3,4,5,6}
Intersection of two set

The intersection of two sets is a set which contains
all the elements that are common to both the sets.

.L/uf’i elements< (1 Sets U iy

Symbol
The symbol of union is N
It is denoted by A n B and read as A intersection B

Ex#5.1

Set Builder form

AUB={x|x€AAx € B}
Disjoint Set
The intersection of two sets have no any common
element is called disjoint set.
Symbol

ANB =g

Example # 2
IfA=1{1,2,3,4,5}, B={3,4,56,7}
C=1{511,12}, D ={8,9,10}

then
AnB=1{1,2,34,5}Nn{34,5,6,7}
ANB ={3,4,5}

BnC =1{3,4567}n{511,12}
BnC=1{5}

ANnD={1,2,3,4,5}n{8,9,10}
ANnB={}or ¢

Thus, A and D are disjoint set.
Difference of two sets

A set that contains all those elements of First Set
which are not in Second set.

w2 Set /;;}?Zu:"’g Elementsss £ Setd?

Symbol

It is denoted by A\B or A — B

Set Builder form
AUB={x|x€AAx ¢&B}

Example # 3

IfA ={5,678},B=1{789710}

then find A\Band B\ A

Solution:
A=1{5,6,78},

To Find:

A\B=?

B\A=?

Now

A\B={5,6,7,8}\{7,8,9,10}

A\B = {5,6}

And also

B\A={7,8,9,10}\{5,6,7,8}

B\A ={9,10}

B ={7,8,9,10}



Q1:
(i)

Chapter #5

Ex#5.1

Complement of two sets
If U is a universal set and A is subset of U the U\ A

is called complement of the set A and is denoted

by A’or A°€.

Note:

A =U\A

B'=U\B

C'=U\C

U =U\U

'=U\0

U=U\U=¢

'=U\0=U

Example # 4

IfU=1{1,234,56}, A={3,4,5}, B = ¢ then find:

(DA’

Solution:

U=1{1,2734,56}A={345}

To Find:

AI

Now

A =U\A

=1{1,2,3,4,5,6}\{3,4,5}
={1,2,6}

(ii)B’

Solution:

U=1{1,234,56},B=¢

To Find:

B’

Now

B'=U\B

={1,2,3,4,5,6}\¢p

={1,2,3,4,5,6}

Ex#5.1

Page # 87
IfA={1,2,3}, B={0,1}and C ={1,3,4}
then find:
AUB
Solution:
A=1{1,23}, B={0,1}
To Find:
Now

(i)

(iii)

(iv)

(V)

(vi)

Ex #5.1
AUB=1{1,2,3}u{0,1}
AUB =1{0,1,2,3}

ANnB

Solution:

A=1{1,2,3}, B={0,1}
To Find:

ANB

Now
AnB={1,23}n{0,1}
ANnB={1}

AUC

Solution:

A=1{1,2,3}, C={1,3,4}
To Find:

AUC

Now
AuC=1{1,2,3}u{1,3,4}
AuC=1{1,23,4}

ANnC

Solution:

A={1,2,3}, C={1,3,4}
To Find:

ANC

Now
ANC={1,2,3}n{1,3,4}
AnC={1,3}

BuUuC

Solution:

B =1{0,1}and C = {1, 3,4}
To Find:

BUC

Now

BucC ={0,1}u{1,3,4}
BucC ={0,1,3,4}

ANA

Solution:

A={1,23}

To Find:

ANA

Now
AnA={1,231n{1,2,3}
AnA={1,23}




Q2:
(i)

(i)

(iii)

Q3:
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Find A\ B and B\ A when:
A={1,3,57} B =1{3,4,5,6,7,8}
Solution:
A=1{1,3,57} B ={3,4,5,6,7,8}
To Find:
A\B=?
B\A=?
Now
A\B={1,3,5,7}\{3,4,5,6,7,8}
A\B = {1}
And also
B\A=1{3,4,56,7,8}\{1,3,5,7}
B\A={4,6,8}

A={0,+1,+2,43}, B={-1,-2,-3}
Solution:

A={0,+1,+2,+3}, B={-1,-2,-3}
To Find:

A\B=?

B\A =?

Now
A\B={0,+1,+2,+3}\{-1,—-2,-3}
A\B=1{0,1,2,3}

And also
B\A={-1,-2,-3}\{0,+1,+2,+3}
B\A={}

A={1,2,3,4 ..} B=1{1,3,57..}
Solution:

A={1,2,34 ..}, B={1,3,57,..}
To Find:
A\B=?
B\A =?
Now
A\B=1{1,2,3,4 ..}\{1,3,5,7,...}
A\B={2,4,6,..}
And also
B\A={1,3,5,7,..}\{1,2,3,4 ..}
B\A={}

IfU=1{1,234..20}, A={246,..20}
B ={1,3,5, ...19} and C = ¢ then find:

(i)

(i)

(iii)

(iv)

Ex#5.1
A
Solution:
U={1,234 ..20}, A=1{2,46,..20}
To Find:

A
Now

A'=U\A

=1{1,2,3,4 ..20}\{2,4,6,...20}
= {1,3,5, ..19}

B’

Solution:

U=1{1,234..20}, B={1,3,5,..19}
To Find:

BI

Now

B'=U\B

={1,2,3,4 ..20}\{1,3,5,..19}
={2,4,6,..20}

CI

Solution:

U={1,2,34..20}, C=g¢
To Find:

c’

Now

C'=U\C

={1,2,3,4 ..20} \{}
={1,2,3,4 ..20}

A" UB’

Solution:

U={1,234 ..20}, A={24,6,..20},
B ={1,3,5,..19}

To Find:

A'"UB'

First we find A':

A

A =U\A

={1,2,3,4 ..20}\{2,4,6, ... 20}
= {1,3,5,..19}

Now find B':

B

B'=U\B

={1,2,3,4 ..20}\{1,3,5,..19}
={2,4,6,...20}

Now

A'UB'=1{1,3,5,..19} U {2,4,6, ... 20}
AUB ={1,2,34 ..20}



(v)

(vi)

(vii)

Ex#5.1
A'NnB’
Solution:
U=1{1,234..20}, A={24,6,..20},
B ={1,3,5, ...19}
To Find:
A'nB’
First we find A':
A
A =U\A
={1,2,3,4 ..20}\{2,4,6, ...20}
= {1,3,5,..19}
Now find B’:
B’
B'=U\B
={1,2,3,4 ..20} \{1,3,5,...19}
={2,4,6,..20}
Now
A'nB' =1{1,3,5,..19}n {2,4,6, ...20}
ANnB ={}
ANB
Solution:
U=1{1,234 ..20}, A={24,6,..20},
B ={1,3,5,..19}

To Find:
A NB
First we find A":
AI
A'=U\A
=1{1,2,3,4 ..20}\{2,4,6,...20}
= {1,3,5,..19}
Now
A'nB=1{1,35,..19}n{1,3,5,..19}
A NB={1,35,..19}
Auc
Solution:
U=1{1,234 ..20}, A={2,4,6,..20},
C=¢o
To Find:
A'ucC’
First we find 4":
A
A =U\A
=1{1,2,34 ..20}\{2,4,6,..20}

= {1,3,5,..19}

Chapter #5

(viii)

(ix)

Ex#5.1

Now find C’:
c’
C'=U\C
={1,2,34
={1,2,34
Now
AucC ={1,35,..19}U{1,2,34 ..
Auc ={1,234 ..20}

. 203\{}
.20}

20}

AncC

Solution:

U=1{1,234 ..20}, A={2,4,6,...20},
C=¢

To Find:

ANncC’

First we find C’:

c’

c'=U\C

=1{1,2,3,4 ..20}\{}

={1,2,3,4 ..20}

Now

ANC' =1{2,4,6,..20}n{1,2,3,4 ...
ANnC' =1{2,4,6,..20}

20}

cncC

Solution:
U={1,2,34..20,C=¢
To Find:

c'ncC

First we find C’:

CI

C'=U\C

={1,2,3,4 .20} \{}
=1{1,2,3,4 ..20}

Now
C'nC={1,2734..20ln{}
cnc={}



(x)

Q4.

(i)
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B'uc
Solution:

U={1,234 ..20}, B ={1,3,5,..19} and

C=¢

To Find:

B'ucC’

First we find B':

B’

B'=U\B

={1,2,3,4 ..20}\{1,3,5,..19}
={2,4,6,..20}

Now find C’:

c'

C'=U\C

=1{1,2,3,4 .20} \{}
={1,2,3,4 ..20}

Now

B'UC' =1{2,4,6,..20}U{1,2,3,4 ..20}
Buc ={1,234 ..20}

If U = set of natural numbers upto 15
and A = set of even numbers upto 15
and B = set of odd numbers upto 15
Then find

A'UB’

Solution:
U=1{1,2734 ..15},
B ={1,3,5, ...15}
To Find:

A"UB’

First we find A":

AI

A'=U\A
={1,2,3,4 ..15}\{2,4,6, ...14}

= {1, 3,5, ...15}

Now find B:

B’

B'=U\B

={1,2,3,4 ..15}\{1,3,5,..15}
={2,4,6,..14}

Now

A'"UB' ={1,3,5,..15} U {2,4,6, ... 14}
AUB ={1,2,34 ..15}

A=1{246,..14}

(i)

(iii)

(iv)

(V)

Ex#5.1
A'nB’
Solution:
U=1{1,234 ..15},
B ={1, 3,5, ...15}
To Find:
A'nB’
First we find A':
A
A =U\A
={1,2,34 ..15}\{2,4,6, ... 14}
= {1,3,5,..15}
Now find B’:
B
B'=U\B
={1,2,3,4 ..15}\{1,3,5,...15}
=1{2,4,6,..14}
Now
A'nB ={1,3,5,..15} n {2, 4,6, ... 14}
AnB ={}
UI
Solution:
U=1{1,234 ..15}
To Find:
U
U =U\U
={1,2,34 ..15}\{1,2,3,4 ..15}
={}
Q),
Solution:
U=1{1,234 ..15}
To Find:
%
Q' =U\D
=1{1,2,34 ..15}\{ }
={1,2,3,4 ..15}
BnA
Solution:
U=1{1,234 ..15},
B ={1, 3,5, ...15}
To Find:
BnA

A=1{246,..14}

A=1{2,46,..14}



(vi)

(vii)

(viii)
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First we find A"

A

A'=U\A

=1{1,2,3,4 ..15} \{2,4,6, ... 14}

= {1,3,5, ..15}

Now

BnA' ={1,3,5,..15}n{1,3,5,...15}
BnA' ={1,3,5,..15}

BUB’

Solution:

U=1{1,234 ..15}, B={1,3,5,..15}

To Find:

BUB’

First we find B':

B'=U\B

={1,2,3,4 ..15}\{1,3,5,...15}

={2,4,6,..14}

Now

BUB' ={1,3,5,..15} U {2,4,6, ... 14}
BUB' ={1,2,3,4 ..15}

AnA

Solution:

U=1{1,234 ..15},

To Find:

ANnA

First we find 4’:

AI

A'=U\A

=1{1,2,3,4 ..15}\{2,4,6, ... 14}

= {1,3,5, ..15}

Now

ANnA =1{2406,..14}n{1,3,5,..15}
AnA ={}

A=1{246,..14}

AUB’

Solution:

U={1,234 ..15}, B ={1,3,5,..15}
To Find:

AUB’

First we find B':

B'=U\B

=1{1,2,3,4 ..15}\{1,3,5, ...15}
={2,4,6,..14}

AUB' ={2,4,6,..14} U {2,4,6, ... 14}
AUB' ={2,4,6,..14)}

Ex#5.2

Properties of Union and Intersection
Commutative Property of Union:

AUB=BUA
Commutative Property of Intersection:
ANB=BnNA

Associative Property of Union:
AU(BUC)=(AUB)UC

Associative Property of Intersection:
AnN(BNnC)=(ANnB)NnC
Distributive Property of Union over Intersection:
AUBNC)=((AUB)N(AUC)
Distributive Property of Intersection over Union:
AN(BUC)=(ANB)UANC)

De-Morgan’s Law:
For any two sets A and B which are subsets of U
then

(AuB) =A'nB
(AnB) =A UB

Note:

(AUB) =U\ (AUB)
(ANB) =U\ (ANB)
Example # 5

Verify commutative property of union for
the following set.

A ={1,2,3},B={45,6}
Solution:

A={1,2,3} B={45,6}
To Prove:

Commutative Property of Union:
Now

AUB=BUA
LHS:AUB

AUB =1{1,2,3} U{4,5,6}
AUB ={1,2,3,4,5,6}
RHS:BUA
BUA={4,5,6}U({1,2,3}
BUA={1,2,3,4,5,6}
Hence

AUB=BUA

Proved




Chapter #5

Ex#5.2
Example # 6
Verify commutative property of intersection
for the following set.
A={a,b,c} B={b,cde}
Solution:
A ={a, b, c},B={b,cde}
To Prove:
Commutative Property of Intersection:
Now
ANB=BNA
LHS:AnB
ANB ={ab,c}n{b,cde}
ANB ={b,c}
RHS:BNA
BnNnA={b,c,de}n{ab,c}
BnA={b,c}
Hence
ANB=BnNA
Proved
Example # 7
A={3,4,5}, B={5,6,7},C={8,9, 10}
then provethat AU(BUC) = (AUB)UC
Solution:
A={3,4,5}, B=1{5,6,7}, C={8,9, 10}
To Prove:
Associative Property of Union:
AU(BUC)=(AUB)UC
LHS: Au(BUC)
BucC ={5,6,7}uU{8,9, 10}
BucC ={5,6,7,8,9, 10}
Now
AUu(BUC)={3,45}U{56,7,8,9 10}
AU(BUC) ={3,4,5,6,7,8,9, 10}
RHS:(AuB)uUC
AUB ={3,4,5}U{5,6, 7}
AUB ={3,4,5,6, 7}
Now
(AUB)UC ={3,4,5,6,7}U{8,9, 10}
(AuB)u(C ={3,4,56,7,8,9, 10}
Hence
AU(BUC)=(AUB)UC
Proved

Ex#5.2
Example # 8
A={1,23}, B={23,4},C={3,4,5}then
provethat AN (BNC)=(ANnB)NC
Solution:
A={1,2,3}, B={2,3,4},C ={3,4,5}
To Prove:
Associative Property of Intersection
An(BnNnC)=(ANnB)NC
LHS: An(BNnC)
BnC ={23,4}1n{3,4,5}
BnC={3,4}
Now
ANn(BNC)={1,2,3}n{3,4}
An(BNC)={3}
RHS:(AnB)NnC
AnB={1,23n{2 3,4}
AnB={23}
Now
(AnB)nC={2,3}Nn{3,4,5}
(AnB)nC = {3}
Hence
An(BNnC)=(ANnB)NC
Proved
Example # 9
A={1,23,4}, B={5,6,7},C={7,8,9} then
provethat AU(BNC) =(AUB)N (AU )
Solution:
A={1,2,3,4, B={56,7}C=1{7,8,9}
To prove:
Distributive Property of Union over Intersection:
AuBNC)=(AUB)N(AU0)
LHS: Au(BnC0)
BnC={56,7}n{7,8,9}
BnC={7}
Now
AuBNnC)={1,2,34U{7}
Au(BNnC)={1,23,4T7}
RHS:(AuB)N (AU ()
First we find AU B:
AUB ={1,2,3,4U{5,6, 7}
AUB=4{1,23,4,56,7}
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Now
AuC={1,234uU{7,8, 9}
AuC={123,4,7,8,9}
(AuB)Nn(AucC)=1{1,2,3,4,56,71n{1,2,3,4,7,8,9}
(AUB)N(AUC) ={1,2,3,4,7}
Hence
AUBNC)=(AUB)N(AUC)
Proved
Example # 10
A={a, b, c}, B={cde} C={ef g}then prove
that AnN(BUC)=(ANnB)U(ANC)
Solution:
A={ab,c}, B={c,d e}, C={efqg}
To Prove:
Distributive Property of Intersection over Union
ANBUC)=(ANB)UANC)
LHS: An(BUOC()
BuUC ={cde}uU{ef g}
Bu(C = {c,d,e f g}
Now
An(BuUC)={abcin{cdefg}
An(BUC)={c}
RHS: (AuB)Nn(AU()
First we find A N B:
AnB={ab,c}n{cd e}
ANnB ={c}
Now we find A n B:
ANC ={ab,c}n{ef g}
AnC= {}
(ANnB)uAnC)={c}u {}
(ANB)U(ANC)={c}
Hence
AN(BUC)=(ANB)UANC)
Proved

Example # 11
IfU={1,2234,56},A4={23}B={3 4,5} then
verify De-Morgan’s Laws

Solution:

De-Morgan’s Law:
U=4{1,23,4,56},A={23},B={34,5}

To Prove:

(i) (AuB) =4'nB

(ii) (AnB) =4 UB

Ex#5.2
(AuB) =A'nB
LH.S: (4AuB)
First we find A U B:
AUB =1{2,3}U{3,4,5}
AUB =1{2,3,4,5}
(AUB) =U\ (AUB)
(AuB) =1{1,2,3,4,5,6}\ {2, 3,4,5}
(AUB)' ={1,6}
RHS: A nB’
First we find A':
A'=U\A
={1,2,3,4,5,6}\{2, 3}
={1,4,5, 6}
And Also
B'=U\B
={1,2,3,4,5,6}\{3, 4,5}
={1, 2, 6}
Now
A'NB = {1,4,56}n{1,2,6}
A'NB ={1,6}
Hence
(AuB) =A'nB’
Proved
(AnB) =A"UB’
LH.S: 4AnB)
First we find A N B:
ANB =1{2,3}1n{3,4,5}
AnNnB={3}
(AnB) =U\ (ANB)
(AnB) ={1,2,3,4,56}\ {3}
(AnB) ={1,2,4,5,6}
RHS: A UB’
First we find A':
A'=U\A
={1,2,3,4,5,6}\{2, 3}
={1,4,5, 6}
And Also
B'=U\B
={1,2,3,4,5,6}\{3, 4,5}
={1, 2, 6}
Now
A'"UB' = {1,4,5,6}U{1,2,6}
A'UB' ={1,2,4,5,6}
Hence
(AnB) =A"UB’
Proved
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Page # 95
Q1: Verify commutative property of union
and intersection for the following sets.

(YA ={1,23, .. 12} ,B={2,4,5, 8,10, 12}
Solution:

A={1,23, .. 12} ,B ={2,4,5, 8,10, 12}
To Prove:

AUB=BUA

ANB=BNA

Now

Commutative Property of Union:
AUB=BUA

LHS:AUB

AUB={1,2,3,.. 12}U{2,4,5, 8, 10, 12}
AUB=1{1,2,3,.. 12}

RHS:BUA

BUA={2,4,58,10,12} u{1,2,3,... 12}
BUA={1,23,.. 12}

Hence

AUB=BUA

Proved

Commutative Property of Intersection:
ANB=BnNA

LHS:ANB

ANB=1{1,23,.. 12}n{2,4,5,8,10, 12}
ANB =1{2,4,5,8,10,12}

RHS: BnA

BnNnA={2,45,810,12} n{1,2,3,... 12}
BnNnA={245,810,12}
Hence
ANB=BNA
Proved
(ii)A =N,

B = {x |x € NA x is an even integer}

Solution:
A=N
A=1{1,2,34 ..}
B = {x |x € NA x is an even integer}
B =1{2,4,6,8,...}

To Prove:
AUB=BUA
ANB=BnNA

Now
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Commutative Property of Union:
AUB=BUA
LHS:AUB

AUB={1,2,34 ..}U{2,4,6,8,..}

AUB={1,2,34 ..}

RHS:BUA

BUA=1{2,46,8,..}3U{1,234 ..}

BUA=1{1,2,34 ..}

Hence

AUB=BUA

Proved

Commutative Property of Intersection:

ANB=BnNA

LHS:ANnB

AnNB=1{1,234..3n{2,4,6,8,..}

ANB=1{2,468,..}

RHS:BNnA

BNA=1{2,46,8.3n{1,234 ..}

BNA=1{2,46,8,..}

Hence

ANB=BnNA

Proved

(ili) A = Set of first ten prime numbers.
B = Set of first ten composite numbers.

Solution:

A = Set of first ten prime numbers.

A={2,3,57,11,13,17, 19, 23, 29}

B = Set of first ten composite numbers.

B ={4,6, 8,9, 10, 12, 14, 15, 16, 18}

To Prove:

AUB=BUA

ANB=BnNA

Now

Commutative Property of Union:
AUB=BUA

LHS:AUB

AUB=1{2,3,57,11,13,17,19,23,29} U {4,6,8,9,10,12,14,15,16,18}
AUB =1{2,3,45 ..18,19,23,29}

RHS:BUA

BUA={4,6,8,9,10,12,14,15,16,18} U {2,3,5,7,11,13,17,19, 23,29}
BuUuA={2,34,5..18,19,23,29}

Hence

AUB=BUA

Proved
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Commutative Property of Intersection:
ANB=BNA
LHS:ANnB

ANB=1{2,3,57,11,13,17,19,23,29} n
{4,6,8,9,10,12,14,15,16,18}

ANB={}

RHS:BNnA

BNnA=1{4,68,910,12,14,15,16,18} n
{2,3,5,7,11,13,17,19, 23, 29}

BnNnA={}

Hence

ANB=BnNA

Proved

Q2: Verify associative properties of union and

intersection for the following sets.

i) A={ab,c, .... z},B=1{a, e li,0,U}

Cc=1{adil mn,o}

Solution:

A={ab,c, .... z}, B ={a, e, 1i,0,Uu},

C=1{adil mn,o}

To Prove:

AUBUC)=(AUB)UC

ANn(BNC)=AnB)NC

Now

Associative Property of Union:

AU(BUC)=(AUB)UC

LHS: Au(BUOC)

BuC ={aejiou}u{adil mn, o}

BucC =1{ad,e,il mn,o,u}

Now

AU(BUC) ={a,b,c,..... z}U{a d, e i, I, mn,o,u}

AU (BUC) ={ab,gc,.... z}

RHS:(AUuB)UC

AUB={anDbc, .... z}U{a, e, i,o0,uU}

AUB ={ab,c, .... z}

Now

(AuB)yuc ={a,b,c, .... z}U{a,d, i, I,m,n, o}

(AuB)yuc ={a,b,c, .... z}

Hence

AU(BUC)=(AUB)UC

Proved

Ex#5.2
Associative Property of Intersection:
An(BNnC)=(ANB)NC
LHS: An(BNnC)
BnC ={aeiou}tn{adil mn,o}
BncC ={ali, o0}
Now
An(BnC)=1{ab,c,.... z}n{a, i, o}
An(BnC)={ali,o}
RHS:(AnB)NnC
AnB={abc,.... z}n{a e, i, 0, U}
ANnB={aelio0 U}
Now
(AnB)nC = {a, e i,0,u}tn{ad,il m,n,o}
(AnB)nC = {a, i, 0}
Hence
An(BNnC)=(ANB)NC
Proved
(i) A={1,23,.... 100}, B ={2,4,6, ..... 1003,
Cc={135,.... 99}
Solution:
A={1,23, ... 100}, B ={2,4,6, ... ... 100}
C=1{135.... 99}
To Prove:
AUBUC)=(AUuB)UC
An(BnNnC)=(ANnB)NC
Now
Associative Property of Union:
AUBUC)=(AUuB)UC
LHS: Au(BUO)
BUC ={2,4,6, ... 100} U {1, 3,5, ... 99}
BUuC={1,234,.... 100}
Now
AU(BUC) ={1,2,3,.... 100} U {1,2,3,4, ....... 100}
AU(BUC)=1{1,23,4,.... 100}
RHS: (AuB)UC
AUB={1,23,4,.... 100} U {2, 4,6, ..... 100}
AUB ={1,2,3,4, ... 100}
Now
(AUB)UC={1,2,3,4,....100} U {1, 3,5, .....99}
(AuB)uCc ={1,2,3,4, .... 100}
Hence
AuBUC)=(AUB)UC
Proved
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Associative Property of Intersection:
ANn(BNC)=(ANB)NnC
LHS: An(BNnC)
BnC=1{24,6,....100}n{1,3,5, .....99}
BnC={}
Now
An(BNC)=1{1,23,....100}n{ }
ANn(BNC)={}
RHS:(AnB)NnC
AnB= {1,234, ....100}n{2,4,6, .....100}
ANB={}
Now
(AnB)nC={}U{L,3,5,.... 99}
(AnB)nC={}
Hence
An(BNC)=(ANnB)NC
Proved
Q3: Verify distributive properties of union over
intersection and intersection over union.
(i) A={0,1,2},B={0},C=¢
Solution:
Distributive Property of Union over Intersection:
A={0,1,2}, B={0}C=¢
To Prove:
AUBNC)=(AUB)N(AUC)
LHS: Au(Bn0()

BNnC={0}ng
BnC={}
Now

AuBnC)={0,1,23u{}
Au(BnC)={0,1,2}

RHS: (AuB)Nn(AUC()

First we find A U B:
AuB=4{0,1,2}u{0}

AUuB ={0,1,2}

Now

AuC={0,1,2}u¢p

AucC ={0,1,2}
(AuB)n(AuC)=1{0,1,2}n{0,1,2}
(AuB)Nn(AuC)=1{0,1,2}
Hence
AUBNC)=(AUB)N(AUC(C)
Proved

Ex#5.2
Distributive Property of Intersection over Union:
A={0,1,2},B={0},C=9¢
To Prove:
AN(BUC)=(ANB)UANC)
LHS: An(BUOC)
BuC={0}Ueg
BuC = {0}
Now
An(BuC)={0,1,23n{0}
An(BuUC)=A{0}
RHS: (AuB)n(AUC()
First we find A n B:
AnB =4{0,1,2}n{0}
AnB = {0}
Now we find A N B:
AnC={0,1,2}n¢
AnC= {}
AnB)uAncC)={0}u {}
(AnB)u(AncC)=1{0,1,2}
Hence
AN(BUC)=(ANB)UANC)
Proved
(i) A=1{0,+1,+2,1+3,+4, 15},
B={-1,-2,-3,—4,-5},C ={-1,-2,+3,+4}
Solution:
Distributive Property of Union over Intersection:
A={0,+1,+2,43,+4,+5},B = {-1,-2,-3,—4,-5}
Cc=1{-1,-2,43,+4}
To Prove:
AUBNC)=(AUB)N(AUC(C)
LHS: Au(BnO0)
BnC=1{-1,-2,-3,—4,-5}n{-1,—-2,+3,+4}
BncC={-1,-2}
Now
AUu(BNC)={0,+1,+2,+3,+4,+5} u{-1,-2}
AU(BNC)={0,+1,42,43,+4,+5}
RHS: (AuB)Nn(AUC)
First we find A U B:
AUB ={0,+1,+2,43,+4,+5} U {-1,-2,-3,-4, -5}
AUB={0,£1,£2,%3,14,15}
Now
AuC = {0,+1,+2,43,+4,+5} u{—-1,—-2,+3, +4}
AucC = {0,+1,+2,+3,+4,+5}
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(AUB)N(AuC)={0,%+1,4+2,+3,+4,+5}

Hence

AUBNC)=(AUB)N(AUC(C)
Proved

Distributive Property of Intersection over Union:

A={0+1,+2,+3,+4,+5},B = {—1,-2,—-3,—4,—5}

C=1{-1,-2,43,+4}

To Prove:

ANBUC)=(ANB)UANC)

LHS: An(BUO)
BuC={-1,-2,-3,—4,-5}U{-1,—2,+3,+4}

BucC = {-1,-2,43,+4,-5}

Now

ANn((BUC)={0,+1,+2,+3,+4,+5} n {—-1,-2,+3,+4,-5}
An(BUC)={-1-2,+3,+4,—5}

RHS: (AuB)Nn (AU ()

First we find A N B:

ANB={0,+1,+2,43,+4,+5} n{—-1,-2,-3,—4,-5}
ANB={-1,-2,-3,—4,—5}

Now we find A N B:

ANC = {0,+1,+2,+3,+4,+5} n {—1,-2,+3, +4}
ANC= {-1,-2,+3,+4}
(ANBYUANC)={-1,-2,-3,—4,—-5}U {—1,-2,43, +4}
(ANB)UANC) ={-1,-2,43,+4,-5}

Hence

ANBUC)=(ANB)UANC)
Proved

Q4: Verify De Morgan’s laws for the following sets.

(i) U={x|xeENA1<x<20}

A=1{235711,12, 13,17}
B =1{1,4,6,8, 10, 14, 17, 18}

Solution:

De-Morgan’s Law:

U={x|x e NA1<x <20}

U=1{1,234..20}

A=1{23,5711,12,13,17}, B = {1,4, 6, 8, 10, 14, 17, 18}
To Prove:

(AuB) =A'nB’

LHS: (AuB)

First we find A U B:

AUB=1{2,3,57,11,12,13,17} u {1,4,6,8,10,14,17,18}
AUuB={1,23,4,56,7,8,10, 11, 12, 13, 14,17, 18}

Ex#5.2
(AUB) =U\ (AUB)

(AUB) ={1,2,3,4 ..20}\
{1,2,3,4,5,6,7,8,10,11, 12, 13, 14, 17, 18}
(AUB) = {9, 15, 16, 19, 20}

RHS:4'nB’

First we find A’:

A =U\A

={1,2,3,4 ..20}\{2,3,5,7,11, 12,13, 17}

={1,4,6,8,9, 10, 14, 15, 16, 18, 19, 20}

And Also

B'=B\A

={1,2,3,4 ...20}\{1, 4,6, 8, 10, 14, 17, 18}

=1{2,3,5,7,9 11, 12, 13, 15, 16, 19, 20}

Now

A'NnB'= {1,4,6,8,9,10,14,15,16,18,19,20} n

{2,3,5,7,9,11,12, 13, 15, 16, 19, 20}

A'nB' =1{9, 15, 16, 19, 20}

Hence

(AUB) =A'NB’

Proved

De-Morgan’s Law:

U={x|x e NA1<x <20}

U={1,234 ..20}

A={235711,12,13,17}

B ={1,4,6,8, 10, 14,17, 18}

To Prove:

(AnB)Y =A"UB’

L.H.S: (AnB)

First we find A N B:

AnB=1{2,3,5711,12,13,17} n
{1,4,6,8,10,14,17,18}

AnNnB={17}

(AnB) =U\ (AnB)

(AnB) ={1,2,34 ..20}\ {17}

(AnB) ={1,2,3,4...,15,16,18,19,20}

RHS: A" UB’

First we find A’:

A =U\A

={1,2,3,4 ..20}\{2,3,5,7,11, 12, 13, 17}

={1,4,6,8,9, 10, 14, 15, 16, 18, 19, 20}
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And Also
B'=B\A
={1,2,3,4 ..20}\{1, 4, 6, 8, 10, 14, 17, 18}
={2,3,5,7,9, 11, 12,13, 15, 16, 19, 20}
Now
A'UB' = {1,4,6,8,9,10,14,15,16,18,19,20} U
{2,3,5,7,9, 11, 12, 13, 15, 16, 19, 20}
A'UB'={1,2,34..,15,16,18,19, 20}
Hence
(AnB)Y =A"UB’
Proved
(i) U={123,.... 10}, A=1{2,4,6,8, 10}
B={1,3579}
Solution:
De-Morgan’s Law:
U={1,23, ... 10}, A ={2,4,6, 8, 10}
B={1,3,57,9}
To Prove:

(AuB) =A"nB’
L.H.S: (AuB)’
First we find A U B:
AUB=1{2,4,68,10}u{1,3,5,7,9}
AUB={1,23, ....10}
(AuB) =U\ (AUB)
(AuB)' ={1,2,3,.....10}\ {1,2,3, ... .. 10}

(AuB) ={)

RHS: A nB’

First we find A':

A'=U\A

={1,23, ... 10} \{2, 4, 6, 8, 10}
={1,3,5,7,9}

And Also

B'=B\A

={1,23, ... 10}\{1, 3,5,7, 9}
={2,4,6,8, 10}

Now

A'nB' = {1,3,57,9}n{2,4,6,8, 10}
ANB ={}

Hence

(AuB) =A'nB’
Proved

Ex#5.2
U={1,23, .... 10}, A=1{2,4,6,8, 10}
B={1,3,579}
Solution:
De-Morgan’s Law:
U={1,23, .... 10}, A ={2,4,6, 8, 10}
B={1,3,57, 9}
To Prove:
(AnB) =A"UB’
LH.S: (AnB)’
First we find A N B:
ANB=1{2,4,68,10}n{1,3,5,7,9}
ANnB={}
(AnB) =U\ (ANB)
(AnB) ={1,2,3,..... 103\ { }
(AnB) ={1,2,3,..... 10}

RH.S: A UB’

First we find A':

A =U\A

={1,2,3,......10} \{2, 4, 6, 8, 10}
={1,3,5,7,9}

And Also

B'=B\A4

={1,2,3,....10}\{1, 3,5, 7, 9}
={2,4,6,8, 10}

Now

A'"UB' = {1,3,5,7,91 U {2,4,6, 8, 10}
A'UB' =1{1,2,3,.... 10}

Hence

(AnB) =A"UB’

Proved
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Overlapping Set (in|ANB=BnNA
Two sets are overlapping set if Solution:
At least one element is common in both sets A={1,2, 3,4} B ={3,4,5, 6}
None of them is a subset of each other To Prove:
Venn Diagram Commutative Property of Intersection:
A Venn diagram is a visual way to show the Now
relationships among or between sets that share ANB=BnNnA
something in common. LHS:ANnRB
Representation ANB={1,2,3,4}n{3,4,5,6}
The Venn diagram consists of two or more ANB ={3,4)

overlapping circles, with each circle representing
a set of elements and universal set is represented
by a rectangle.

Note:

If two circles overlap, the members in the overlap

belong to both sets; if three circles overlap, the RHS:BNnA

members in the overlap belong to all three sets. BNnA={3456}n{1,2,3,4}
Example # 14 BNA={3,4}

A={1,2,3,4} B ={3,4,56}and C = {3,4,7,8}
Then verify the following with the help of Venn
Diagrams
AUB=BUA
Solution:
A={1,2,3,4} B ={3 4,56} Hence
To Prove: ANB=BnNnA
AUB=BUA Proved
LHS:AUB (i) | AU(BUC)=(AUB)UC
AUB ={1,2,3,4} U{3,4,5,6} Solution:
AUB =1{1,2,3,4,5,6} A={1,23,4} B ={3,4,5, 6}and
C=1{3,47,8}
t/%\@\ To Prove:
15\ AUBUC)=(AUB)UC
=t LH.S: AU(BUC)
P BUC=1{3,4,56}U{3 4,78}
~— BUC ={3,45,6,7,8}
RHS:BUA Now
BUA={3,4,56}U{1,2,3,4} AU(BUC)=1{1,2,3,4}U{3,4,5,6,7, 8}
BUA={1,2,3,4,5,6} AU(BUC)=1{1,2,3,4,56,7,8}
B <

u

e
=

HenceAUB =B UA
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RHS:(AuB)ucC
AUB ={1,2,3,4}uU{3,4,5,6}
AUB ={1,2,3,4,5, 6}
Now
(AuB)ucC = {1,2,3,4,5,6}U{3,4,7,8}
(AuB)uC=1{1,2,3,4,5,6,7,8}

HenceAU(BUC)=(AUB)UC

Proved

An(BNnC)=(ANnB)NnC

Solution:

A={1,2, 3,4} ,B={3,4,5, 6}and

C=1{34,778}

To Prove:

AnN(BNnC)=(ANnNB)NC

LHS: An(BnNnO)

BnC=1{3,456}n{3,4,7,8}

BnC={3,4}

Now

ANn(BNnC)={1,2,3,41n{3,4}
An(BNnC)={3,4}

RHS:(AnB)NnC
AnB={1,2,3,4n{3,4,5,6}
ANnB ={3,4}

Now
(AnB)nC={3,4}n{3,4,7,8}
(AnB)nC = {3,4}

Hence
ANnBNnC)=(ANB)NC
Proved

(v)

Ex#5.3
AUMBNC)=(AUB)N(AU )
Solution:

A={1,2,3,4} B ={3, 4,5, 6}and
C=1{3,4728}
To prove:
AUBNC)=(AUB)N(AUC)
LHS: Au(BnO0)
BnC={3,4,56}n{3,4,7,8}
BnC= {34}

Now
Au(BNC)={1,23,4uU{3,4}
Au(BNnC)={1,2,3,4}

RHS:(AuB)Nn(AUC()

First we find A U B:

AUB ={1,23,4U{3,4,5,6}

AUB={1,2234,5,6}

Now

AuC={1,2734U{34,78}

AUuC={1,234718}

(AuB)Nn(AucC) =1{1,2,3,456}n
{1,2,3,4,7,8}

(AUB)N(AuUC)={1,2,3,4}

Hence
AUBNC)=(AUB)N(AU0)
Proved



(vi)

(i)
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ANn(BUuC)=(ANB)U(ANOC)
Solution:

A={1,2,3,4} ,B ={3,4,5,6}and
C=1{34,778}

To Prove:
AN(BUC)=(ANB)UANC)

LHS: An(BUOC)

BUC ={3,4,5,6}U{3,4,7,8}

BUC = {3,4,5,6,7,8}

Now
An(BUC)={1,23,4}In{3,4,56,7,8}
AN (BUC)={3, 4}

U T
A AB

RHS: (AuB)Nn(AuU()

First we find A N B:
ANnB={1,2,3,4}n{3,4,5,6}
ANB ={3,4}

Now we find AN C:
ANnC=1{1,2,3,4}n{3,4,7,8}
AnC= {34}
(ANB)U(ANC)={3,4}U {3,4}
(ANnB)U(ANC)={3,4}

Hence
AN(BUC)=(ANB)UANC)
Proved

Example # 15
U={1,2345,6,7},A={275,6}and
B={1,23}

AUB=BUA

Solution:

A={2,56}yandB ={1,2,3}

To Find:

AUB

Now

(i)

(i)

(iv)

Ex#5.3
AUB={2,56} U{l,2 3}
AUB={1,23,56

ANnB

Solution:

A={2,56}, B=1{1,23}
To Find:

ANB

Now
AnB={2,56}n{1,2 3}
AnB={2}

u

A

A
Solution:
U={1,23,45,6,7} A ={2,5, 6}
To Find:

AI

Now

A'=U\A

=1{1,2,3,4,56,7}\ {2,5,6}

= {1,3,4,7}

Solution:

U={1,23,4,5,6,7}and B ={1, 2, 3}
To Find:

B’

Now

B'=U\B

={1,2,3,4,5,6,7}\{1, 2, 3}

= {4,5,6,7}



(v)

(vi)

Ex#5.3

(Au B)

Solution:
U={1,23,4,56,7},A={25,6}and
B={1,23}

To Find:

(Au B)'

First we find A U B:

AUB =1{2,56}U({1,2, 3}
AUB =4{1,223,5,6}
Now

(AuB) =U\ (AUB)

(AUB) ={1,2,3,4,56,7}\ {1,2,3,5,6}

(AUB) = {47}

A B
5 5 1
\6 3

A NnB’

Solution:
U={1,23,4,56,7},A={25,6}and
B ={1,2,3}

First we find A’

A'=U\A

=1{1,2,3,4,5,6,7}\ {2,5, 6}

= {1,3,4,7}

Now find B’

B'=U\B
={1,2,3,4,5,6,7}\{1, 2, 3}

= {4,5,6,7}

Now

A'NB' = {1,3,4,7}n{4,5,6,7}
A NB ={47}

Chapter #5

(vii)

(viii)

Ex#5.3

(AnB)
Solution:
U={1,223,4,5,6 7} A={25,6}and
B=1{1,2,3}

To Find:

(AnB)

First we find A n B:
ANB={2,56}n{l,2 3}
AnNnB={2}

(ANB)Y =U\ (ANB)

(AnB) =1{1,2,3,4,5,6,7}\ {2}
(AnB) =1{1,3,4,5,6,7}

/‘ /
/ /

A" UB’

Solution:
U={1,234567}A={2756}and B =
{1,2,3}

First we find A’

A =U\A
={1,2,3,4,5,6,7}\{2,5,6}

= {1,3,4,7}

Now find B’

B'=U\B

={1,2,3,4,5,6,7} \{1, 2, 3}

= {4,5,6, 7}

Now

A'UB' = {1,3,4,7} U {4,5,6,7}
A"UB' ={1,3,4,5,6,7}

.




Q1:
(i)

(i)

Q2.

(i)
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IfA=1{1,23,4,5} and B={2,3,6,7}
then draw Venn diagrams for the following
AUB
Solution:
AUB =1{1,2,3,4,5}U{2,3,6,7}
AUB=1{1,23,4,5,6,7}

ANB

Solution:

ANB
ANB=1{1,2,345}n{23,6,7}

ANB ={2,3} |
B ")
j\

IfA={1,23,4,5 6} B={3,4,5, 6,7 8and

C ={5, 6, 9, 10} then verify with the help of Venn

diagrams.

Au(BuC)=(AuB)UuC

Solution:

A={1,23,45,6} B={345,6,7 8and

c ={5, 6,9, 10}

To Prove:

Associative Property of Union:

AUBUC)=(AUuB)UC

LHS: Au(BUO)

BUC ={3,4,5,6,7,81U{5, 6,9, 10}

BucC =4{3,4,56,7,8,9, 10}

Now

Au(Buc(C)=1{1,2,3,456}U
{3,4,5,6,7,8,9,10}

AU(BUC)—{1234 ...... 10}

(i)

Ex#5.3
RHS:(AuB)uUC
AUB =={1,23,4,56}U{3,4,5,6,7,8}
AUuB ={1,23,4,56,7, 8}
Now
(AuB)ucC = {1,2,3,4,5,6,7,8} U

{5,6,9,10}

(AuB)ucC = {1,2,3,4,..... 10}

Hence AU(BUC)=(AUB)UC
Proved

An(BnC)=(AnB)nC

Solution:
A={1,2,3,4,56},B={345,6,7, 8}and
¢ ={5, 6,9, 10}

To Prove:

Associative Property of Intersection:
An(BNnC)=(ANB)NC

LHS: An(BNnC)
BNnC=1{345678}n{56,910}

BncC ={56}

Now

An(BNC)={1,23,4,56}Nn{56}
An(BnNnC)={506}

RHS:(AnB)NnC
AnB={1,23,4,56}n{3,4,5,6,7,8}
ANnB =4{3,4,5, 6}

Now

(AnB)nC = {3,4,5,6}U{5,6,9,10}
(AnB)nC = {5,6}
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AUBNC)=(AUB)N (AU ()
Solution:
A={1,234,56},B={34,5,6,7, 8}and
¢ ={5, 6, 9, 10}
To Prove:

Distributive Property of Union over Intersection:

AuBNC)=(AUB)N(AUC()
LHS: Au(BnO)
BnC=1{34,5,6,7,8n{56,910}
BncC = {56}

Now
AUu(BNC)={1,273,4,56}U{56}
AUu(BNnC)={123,4,5,6}

RHS:(AuB)Nn (AU

First we find A U B:

AUuB=4{1,23,456}U{345,6,7,8}

AUB={1,23,4,56,7,8}

Now

AucC={1,23,4,56}U{5,6,910}

AuC={1223,4/56,9, 10}

(AuB)n(AucC)=1{1,23,45,6,7,8}n
{1,2,3,4,5,6,9,10}

(AUB)Nn(AuC)=1{1,2,3,4,5,6}

4 L LI
f Bq/—:s-:\:—c j
7 L) 9)
B X 10
Hence
AUBNC)=(AUB)N(AUC)
Proved

(iv)

Ex#5.3
An(BUC)=(ANB)U(ANO)
Solution:
A={1,2,3,4,56},B={3,4,5,6,7, 8}and
¢ ={5, 6,9, 10}
To Prove:

Distributive Property of Intersection over Union:
ANn(BUC)=(ANB)U(ANC)

LHS: An(BUO)

Bu(C ={3,4,56,7,8}U{5,6,9,10}

Buc(C = {3,4,5,6,7,8,9,10}

Now
An(BUC)={1,234,56}n{3,4,56,7,8,9,10}
An(BuUC)={345,6}

RHS:(AuB)Nn(AuUC)

First we find A N B:
ANB={1,2234,56}{3,4,5,6,7,8}
ANB=4{3,4,5,6}

Now we find AN C:
AnC={1,2,3,4,56}n{5,6,9,10}
ANnC= {56}

(ANB)U(ANC) ={3,4,506}U {56}
(ANB)U(ANC)={34,5,6}

Hence
An(BUC)=@ANB)UANC)
Proved



Q1:

(i)

(i)

(iii)
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IfU ={1,2,3,45,6,7}A={12 3, 4} and
B ={3, 4, 5}
Draw Venn diagrams for the following.

U={1,23456 7} A4={123 4}
A =U\A

=1{1,2,3,4,5,6,7}\ {1,2,3,4}

= {5,6, 7}

Solution:
U={123456,7},B={3 4,5}
B'=U\B

=1{1,2,3,4,56,7}\{1, 3,5,7, 9}
= {1 2,6, 7}

U={1,22345,67},A={12 3, 4}and
B ={3, 4,5}

First we find A’

A'=U\A

=1{1,2,3,4,5,6,7}\ {1,2,3,4}

= {5,6, 7}

Now find B’

B'=U\B
=1{1,2,3,4,5,6,7}\{1, 3,5,7, 9}
= {1,2,6,7}

Now

A'UB' = {5,6,73U{1,2,6,7}
A'"UB' ={1,2,5,6,7}
//////////

//////////////

(iv)

(v)

Ex#5.3

A nB'
Solution:
U={1,23,456,7},A={1,2 3, 4}and
B ={3, 4,5}
First we find A’
A'=U\A
=1{1,2,3,4,5,6,7}\ {1,2,3,4}
= {5,6, 7}
Now find B’

=U\B
={1,2,3,4,5,6,7}\{1, 3,5, 7, 9}
={1,2,6,7}
Now
A'NB = {56,7}n{1,2,6,7}
A'nB' ={6,7}

ALY

/l//
A

(AuB) =A'nB’

Solution:
U={1,273,4,56,7},A={1,2 3, 4}and
B ={3, 4,5}

To Prove:

De-Morgan’s Law:

(AuB) =A'nB’

LHS: (AuB)

First we find A U B:

AUB =1{1,2,3,4}U{3,4,5}

AUB ={1,2,3,4,5}

(AUB) =U\ (AUB)

(AUB) ={1,2,3,4,5,6,7}\ {1,2,3,4,5}
(AuB) =1{6,7}

f ///////77

) nf )
///9/77

RHS: A nB’
First we find A’
=U\A
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={1,2,3,4,56,7}\ {1,2,3,4}
= {5,6, 7}
Now find B’
B'=U\B
=1{1,2,3,4,5,6,7}\{1,3,5,7,9}
= {1,2,6,7}
Now
A'NB = {56,7}n{1,2,6,7}

A'nB' ={6,7}
V[ LLLL ) JLLT
/A \/// B\///

Hence

(AuB) =A'"nB’

Proved

(AnNB) =A'"UB’

Solution:

U={1234567} A4A={1,2, 3,4} and
B ={3, 4,5}

To Prove:

De-Morgan’s Law:

(ANB) =A"UB'

L.H.S: (AnB)

First we find A N B:
ANB=1{1,23,4}n{3,4,5}
ANB = (3,4}

(AnB) =U\ (AnB)

(AnB)' =1{1,2,3,4,5,6,7}\ {3,4}
(AnB) ={1,2,5,6,7}

RH.S: A UB’

First we find 4’

A =U\A

=1{1,2,3,4,5,6,7}\ {1,2,3,4}

= {5,6, 7}

Now find B’

B'=U\B
=1{1,2,3,4,5,6,7}\{1,3,5,7,9}
={1,2,6,7}

Q4.
(i)

(i)

(iii)

Ex#5.3

Now
A'"UB' = {5,6,7}U{1,2,6,7}
A'"UB' ={1,2,5,6,7}

i
il

/77717
Hence
(AnB) =A"UB’
Proved

IfUu ={a,b,c 1,2, 3,4} 4 ={c, 3} and
B ={a, 3, 4} then draw Venn diagrams
A

Solution:

U={ab,c 123 4} A={c 3}
A'=U\A

={a,b,c1,2,3,4}\ {c 3}

= {ab, 1,2 4}

B’
Solution:

U={ab,c 1,23 4} B ={a 3,4}
B'=U\B

={a,b,c1,2,3,4}\{a, 3,4}

= {b,c, 1, 2}

A\ B

Solution:

A ={c, 3} B ={a, 3,4}
A\ B ={c,3}\{a 3,4}




(iv)

Q5:
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B\ 4
Solution:
A ={c, 3} B ={a, 3,4}
B\ A ={a, 3,4} \{c, 3}
= {a,4}

IfU ={a,b,c,d,efg},4 ={a b, ctand B ={c,
d, e} then verify De Morgan’s laws with the
help of Venn diagrams.

De-Morgan’s Law:

Solution:

U={ab,c,defqg},A={a b, c}and

B ={c, d, e}

To Prove:

(AuB) =A"nB’

L.H.S: (AuB)'

First we find AU B:

AUB ={ab,c}u{cd, e}
AUB ={a b, cd,e}

(AuB) =U\ (AUB)

(AuB) ={a,b,cd,efg}\{ab,cde}
(AuB)' = {f,g}

RHS:4'nB’

First we find A':

A =U\A
={a,b,c,d,ef g} \{ab,c}
= {d, e f 0}

And Also

B'=U\B
={a,b,c,d,ef g} \{cd e}
= {a b f g}

Now

A'nB' = {d,efg}n{abfg}
A'nB' ={fg}

Ex#5.3

Hence

(AuB) =A'nB’
Proved
De-Morgan’s Law:
Solution:
U={ab,cde°fg}4={ab, c}and
B ={c, d, e}

To Prove:

(AnB) =A"UB’

LHS: AnB)

First we find A N B:

ANnB ={ab,c}n{cde}
AnB={c}

(ANB)' =U\ (ANB)

(AnB) ={ab,cdefgi\{c}
(AnB) ={ab,def g}

U

B

\ 1 ¢ ]
Ny N/ € ]

PN X /
z g

RHS:4"UB’

First we find A':

A'=U\A

={a,b,c,d,ef g} \{ab,c}

= {d, e f g}

And Also

B'=U\B

={a,b,c,d, e f g} \{c,d e}

= {a b, f g}

Now

A"UB' = {d,ef g}uU{ab,f g}

A"UB' ={a,b,d,¢ef g}

U

=
D

\

C

\

N\

\ 7 /
b X e _/
i X S

£
1

g

Hence(An B)' = A" U B'Proved
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rdered Pairs an rtesian Pr t

Ordered Pairs

Any two numbers x and y written in the form of
(x,y) is called ordered pair. In (x,y), x is the
first element and y is the second element.
Note

In (x,y), the order is of numbers is important.
(2, 3) is different from (3, 2)

(x,y) # (y,x) unless x =y
The ordered pair of (a, b) = (¢, d), if and only if,
a=candb=d

Example # 16

Find x and y given 2x, x +y) = (6,2)
Solution:

2x,x +y) = (6,2)

Two ordered pairs are equal, if and only if the
corresponding elements are equal.

Hence

2x =6...... equ (i)

xX+y=2.... equ (i)

X =
Put x = 3 in equ (ii)
3+y=2
y=2-3
y=-1
Cartesian Product
The Cartesian product of A and B is the set of
all ordered pairs in which first element from A
and second element from B.
It is denoted by A x B and read as A cross B
Symbolically

AXB={(a,b)la € Aand b € B}
Note
A X B # B x A for non-empty and unequal sets
Aand B
AXP=0xA=0

Binary Relation
If A and B are any two non-empty sets, then a

binary relation R from set A to set B is a subset
of the Cartesian product A X B. In other
wordsR € A X B

Ex#5.4
When (x, y) € R, we say x is related to y by R,
written x R y
Otherwise, if (a, b) €R, we write a R b.
Example # 17
A ={a, b} and B ={1, 2} then find A x B and
also write all possible binary relation
Solution:
A ={a, b} and B ={1, 2}
Now
Ax B =1{a b} x {1,2}
={@1), (2, (b 1) (b,2)}
As number of elementsin A X B =2x2=4
Thus number of all possible subset / binary
relationof Ax B = 2* = 16

Now

Ri=¢

R, = {(a, 1)}
R; = {(a,2)}
Ry ={(b, 1)}
Rs = {(b,2)}

Rs ={(a,1),(a,2)}

R7 ={(a, D)(b, 1)}

Rg ={(a, 1), (b,2)}

Ry ={(a,2), (b, 1)}

Ryo = {(a,2),(b,2)}

Ri1 ={(b,1),(b,2)}

Rz ={(a,1),(a,2),(b, 1)}

Rz ={(a,1),(a,2),(b,2)}

Ry ={(a,1),(b,1),(b,2)}

Rys = {(a,2),(b, 1), (b, 2)}

Ri6 = {(a,1),(a,2), (b, 1), (b, 2)}
Similarly, total number of binary relation in
BxA=2*=16

Example # 18

A ={1, 2} and B ={1, 2, 3} then find A X B and
write any five relation from A to B.
Solution:

A={1,2}and B ={1, 2, 3}
AxB={1,2}x {1,2,3}

= {1 1), (1,2, (13). (2.1, (2. 2). (2. 3)}
Now

Five binary relation from A to B are
Ri=¢
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R, ={(1L,1),(1,2)}
Ry ={(1,2),(2, 1)}
Ry ={(1, 1)}
Rs ={(2,1),(2,2),(2,3)}

Domain of a Binary Relation
The set of all first elements of the ordered pairs

in binary relation is called domain of a binary
relation. Domain of a relation is denoted by
Dom(R)

Symbolically

Dom (R) = {a € A|(a,b) € R}

Range of a Binary Relation

The set of all second elements of the ordered
pairs in binary relation is called range of a
binary relation. Range of a relation is denoted by
Ran( R)

Symbolically

Range (R) = {b € A|(a,b) € R}

Example # 19

A ={1, 2} and B ={1, 2, 3}. Define a binary
relation R from AtoBasR =

{(a,b) e AxBla< b}

Find the ordered pairs in R

Find the Domain and Range of R.

Is 1IR3, 2R2?

Solution:

A={1,2}and B ={1, 2, 3}

First we find ordered pairs

AxB=1{1,2}x {1,2,3}

={(1,1), (1,2, (1,3)., (2. 1), (2.2), (2, 3)}
AsR = {(a,b) € AxBl|a< b}

In tabular form

R={(12),(13).(23)

Now

Dom (R) = {1, 2} and Range (R) = {2, 3}
As 1R3 means (1, 3) € R so it is true
And 2R2 means (2, 2) € R so 2 is not related
with 3

Q1:

(i)

(i)

(i)

(iv)

Ex#5.4
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If A ={1, 2, 3} ,B ={4, 5} then
Write three binary relations from A to B.
Solution:
A={1,2 3} ,B={4,5}
AxB=1{1,23}x {45}
=1{(1,4).(1,5),(2,4),(2,5), (3. 4), (3. 5)}
Now
Three binary relation from A to B are
Ry ={(1,4), (1,5}
R, ={(2,4),(25)}
R3 ={(3,4), (3,5)}
Write four binary relations from B to A.
Solution:
A={1,2 3},B={4,5}
BxA=1{45}x {1,2,3}
={(4.1).(4.2),(4,3),(5,1), (5,2), (5, 3)}
Now
Four binary relation from B to A are
Ry ={(4 1)}
Ry ={(4,1), (4, 2)}
R3; ={(4,1),(4,2), (4,3)}
Ry ={(4,1).(4,2),(4,3), (5. 1)}
Write four binary relations on A.
Solution:
A={1,2 3}
AxA={123}x {1,2,3}
={11),(1,2),(,3),(2,1),(22),(23),
(3.1),(3,2),(3,3)}
Now
Four binary relation in A are
Ry ={(1,2),(1,3)}
Ry ={(1,1).(1,2),(1,3)}
R3; ={(2,1), (2 2)}
Ry ={(1,1)}
Write two binary relations on B.
Solution:
B ={4, 5}
B x B = {4,5} x {4,5}
={(4,4),(4,5), (5,4), (5, 5)}
Now
Two binary relation in B are

Ry ={(4,4)}
R, ={(44), (4,9}




Q2:

Q3:

Q4:
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IfA={1,2 3,4} B ={1, 3,5}and
R = {(x,y)|y < x} is a binary relation from
A to B, then write it in tabular form.
Solution:
A={1,2,3,4} ,B ={1, 3,5}
R={(xyly <x}
Now
AxB=1{1,23,4} x {1,3,5}
AxB={1,1),(@1,3),(1,5),(2,1),(2,3), (2,
5),(31),(3,3),(3,5) (4, 1),(43),(45)}
As the condition for binary relation is:
y<x
So Binary relation in Tabular form
R={(21),31),(41) 4 3)}

Domain of binary relation
R = {(x,y)|y = 2x} is the set {0, 4, 8}, find
Range of R.

Solution:

Domain of R = {0, 4, 8}
Binary Relation R = {(x,y)|y = 2x}
To find:

Range of R =7

As the condition is given:

Yy =2X ... equ(i)

As Dom (R) = x = {0, 4, 8}
Now

Put x = 0 in equ(i)

y =2(0)

y=20

Put x = 4 in equ(i)
y=2(4)

y=28

Put x = 8in equ(i)

y =2(8)

y=16

Thus Ran(R) = {0, 8, 16}

Domain of binary relation

R ={(x,y)|y +1 = 2x?} is set N. Find its
range.

Solution:

DomainofR=N ={1,2,3,4 ..}

Binary Relation R = {(x,y)|y + 1 = 2x?%}

Ex#5.4
To find:
Range of R =7
As the condition is given:
y+1=2x?2

y=2x%-1 .... equ(i)
AsDom (R)=x ={1,2,3,4 ...}
Now

Put x = 1in equ(i)
y=2(1)?%-1

y=2(1)-1

y=2-1

y=1

Put x = 2 in equ(i)
y=2(2)* -1

y=2(4)-1

y=8-1

y=7

Put x = 3 in equ(i)
y=23)%*-1

y=209)-1

y=18-1

y=17

Thus Ran(R) = {1,7,17, ... ... }

Arrow Diagram of a Relation
Let A ={1, 2,3} ,B ={x,y}

R ={1,v), (2 x), (2, ), (3 x)} be arelation
from A to B.
The arrow diagram of R is:




(i)

(i)

Chapter #5

Ex#5.5
Function
Let two non-empty sets, then a binary relation f
is said to be a function if:
Dom f = First Set
There should be no repetition in domain in f
Explanation
Let A and B are two non-empty sets, then a binary
relation f is said to be a function from A to B if:
Dom f = Set A
There should be no repetition in the first element
of all ordered pairs in f
Symbolically, we write it as
f:A — B andsay f is function from A to B.
Example # 20
A ={1, 2,3} and B ={a, b, c, d} then which of
the following are functions?

f1 = {(1, a): (2, b)}

Solution:
fi={1,0),(2 b}

A S B
\ 3 //, \,\ 5 y

For function

Domf; ={1,2}#A

Thus f is not a function because it does not
satisfy the first condition of function.

fZ = {(1, a)! (2' b)' (3, C), (3' d)}
Solution:

fz = {(L a)! (2, b)! (3, C)' (3' d)}

A S B

, i
Y A— .}
2de 1"

s

g )

= d

For function

Domf, ={1,2,3} = A

As there is repetition in first element i.e. 3 is
repeated.

Thus f, is not a function because it does not

satisfy the first condition of function.

(i)

(iv)

Ex#5.5
f3 = {(1' a)' (21 b)r (3' C)}
Solution:
£y = (L0, (2.5), (3,0))

A A B

/ -
( 2=

For function

Dom f; ={1,2,3} = A

As there is no repetition in first element
Thus £, is a function because it satisfies both

the conditions of function.

f4 = {(1; a); (2: a)) (3' d)}
Solution:

f,=1{1a),(2b),G 0}

A
Lxa
b
c

.

I SRR S

For function

Domf, ={1,2,3}=A

As there is no repetition in first element

Thus f, is a function because it satisfies both the

conditions of function.

Domain, Co-domain and Range of a function
Let f: — B be afunction, then the set A is called
domain of "f"

The set B is co-domain of f and the set of second
elements of all ordered pairs contained in f is
called range of function.

Note:

Range is always a subset of co-domain. i.e. Range
f € B.

Example:

LetA ={1,2,3}and B ={1, 2, 3,4, 5, 6}

f + A — B as shown in the following figure.

co-domain

domain
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Kinds of a function
Into function
Let f be a function from A to B, then f is into
function if Range f # B.
Example
LetA={1,2,3}and B ={a, b, c} thena
function f from A to B is defined by
f={1a),(2,a),(3,b)}

B

A I

1—\—
g——T| »b
3 \

/ R 7
o ST

As Range f = {a,b} # B

Thus f is into function
into

Writtenas: f: A—B

Onto Function (Surjective Function)

Let f be a function from A to B, then f is onto

function if Range f = B.

Example

Let A ={3, 4,5} and B ={d, e, h} then
f={B d),(4e),(5n}

A b B

vl

3 ____A\T__—'/—H d

4o ©

5. /L A—>h

As Range f ={d,e,h} =B

Thus f is onto function
onto

Writtenas: f: A— B

One-one Function

Let f be a function and if there is no repetition
in the second elements (Range) then it is one-
one function.

one —one

Writtenas: f: A—— B
Example
Let A ={1, 2, 3} and B ={a, b, c} then

f=1{1,2),(2b),(3,c)}

——

i il s

\;/—”’ Ne
As Range f = {a, b, c}
And also no repetition in range
Thus f is one-one function

Ex#5.5
Into and one-one function (Injective function)
Let f be a function from A to B, then f is into
and one-one function or injective function if .
Range f # B
There is no repetition in the second element
(Range)

. injective

Writtenas: f: A—— B
Example
Let A ={1, 2,3} and B ={a, b, c, d} then

f={1a),2Db),3 )}
A B

I a
2
3

As Range f ={a,b,c} # B
And also no repetition in range
Thus f is injective function

One-one and onto function (Bijective Function)
Let f be a function from A to B, then f is one-
one and onto function or bijective function if
Range f = B.
There is no repetition in the second element
(Range)

. bijective
Writtenas: f: A—— B
Example
Let A ={3, 4,5} and B ={d, e, h} then
f=1{B,d),(4e), (5 h)}

B

GO R
3

B ! /
/ N> d
y 7
) I

[
\ 5 [ A—>h

As Range f ={d,e,h} =B

And also no repetition in range

Thus £ is bijective function

One-one correspondence

If A and B are two non-empty sets then each
element of A is paired with one and only one
element of B and each element of B is paired
with one and only one element of A is called
one-one correspondence.

In other words, if both the sets have the same
number of elements.
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Example
Let A ={1, 2, 3,4} and B ={a, b, ¢, d} then
one-one correspondence is given by

f={1a),(2,b),(3,0), (4 d}
B

A

- a
_ f_\), (/ﬂ
3 . c

AN
In one-one function every element of the set A is
associated with one and only one element of set B.
This means that Range f may not be equal to set B.

Example
Let ¢ ={1, 2, 3} and D ={a, b, c, d} then one-
one correspondence is given by

f=1{1,a),(2,b),(3,0)}
D

8 T

\

l \ l,'/ a \
\ \

’ b
Be—gp—-

3 VA C

N\ L d

From figure, it is clear that there does not exist
one — one correspondence between set C and D
because d € D is unpaired.

Ex#5.5

Page # 115
A ={1, 2, 3,4} ,B ={6, 7} and the following are
the relations from A to B, then state whether
these are functions are not?
If these are functions then state which kind of
functions are these?
Ry ={(1,6),(2,7), (3, 6)}
Solution:
Ry ={(1,6),(2,7), (3, 6)}
For function, Dom R, = A
DomR; =1{1,2,3} # A
Thus R, is not a function because its Dom R; # A.

(i)

(iii)

Q2:

(i)

Ex#5.5
R; ={(1,6),(2,6), (3, 7)., (4, 7}
Solution:

R; ={(1,6),(2,6),(3,7), (4, 7)}
For function, Dom R, = A

DomR,; ={1,2,3,4}=A

And there is no repetition in Domain.
Thus R, is a function from A to B
Kind of function

Now

Range R, ={6,7} =B

Hence R, is Onto function.

R3; ={(1,6), (2,6),(3,6), (4 6)}
Solution:

R3 ={(1,6),(2,6), (3 6), (4,6)}
For function, Dom R, = A
DomR, ={1,2,3,4}=A

And there is no repetition in Domain.
Thus R, is a function from A to B
Kind of function

Now

Range R; = {6} # B

Hence R; is Into function.

Which of the following relations on set
{a, b, c, d} are functions? State the kind of
functions as well.

{(a, b), (c, d), (b, d), (d, b)}
Solution:

{(a, b), (c, d), (b, d), (d, b)}

LetR = {(a,b),(c,d),(b,d),(d,b)}
For function, Dom R = A

DomR ={a,b,c,d} = A

And there is no repetition in Domain.
Thus R is a function in A

Kind of function

Now

Range R = {b,d} # B

Hence R is Into function.




(i)

(iii)

(iv)

Qa3:
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{(b, a), (c, b), (a, b), (d, d)}
Solution:
{(b, a), (c, b), (a, b), (d, d)}
LetR = {(b,a),(c,b),(a,b),(d,d)}
For function, Dom R = A
DomR ={a,b,c,d} = A
And there is no repetition in Domain.
Thus R is a function in A
Kind of function
Now
Range R = {a,b,d} + B
Hence R is Into function.

{(d, ©), (c, b), (a, b), (d, d)}

Solution:

{(d, ), (c, b), (a, b), (d, d)}

Let R = {(d,c), (c,b), (a,b), (d, d)}

For function, DomR = A

DomR ={a,c,d} # A

Thus R is not a function because its Dom R # A.

{(a, b), (b, ), (c, b), (d, @)}
Solution:

{(a, b), (b, c), (c, b), (d, @)}

Let R = {(a,b), (b, c), (c,b), (d,a)}
For function, Dom R = A

DomR ={a,b,c,d} = A

And there is no repetition in Domain.
Thus R is a function in A

Kind of function

Now

Range R = {a,b,c} # B

Hence R is Into function.

IfA={0,1,2,3},B ={x,y, z, p} then state,
whether the following relations shows that
there exists one — onecorrespondence
between the elements of sets A and B, if not,
give reasons.

(i)

(ii)

Q4.
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{(0,x),(2,2),3,y),(1,p)}
Solution:
{(0,x),(2,2),3,y), (1,p)}

L

=~

As each element of set A is paired with one and
only element of set B. So, it is one — one
correspondence.

{(0,x),(1,2),(2,y),(3,2)}

Solution:

{(0,x),(1,2),(2,y), 3,2)}

As each element of set A is not paired with each
element of set B. Thus, it is not one — one
correspondence.

If A={a, b, ¢} ,B={2, 3, 4, 5} then state,
whether the following relations shows that
there  exists one — onecorrespondence
between the elements of sets A and B, if not
what kind of the relations they are?

{@@ 2), (b, 3), (c, 4)}

Solution:

{(@ 2), (b, 3), (c, 4)}

As each element of set A is not paired with each
element of set B. Thus, it is not one — one
correspondence.
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Now
Let f = {(a,2), (b,3),(c,4)}
For function, Dom f = A
Domf ={a,b,c}=A
And there is no repetition in Domain.
Thus f is a function from A to B
Kind of function
Now
Range R ={2,3,4} # B
And also no repetition in range
Thus f is injective function
{(a,3), (b, 4), (c, 3)}
Solution:
{@@3), (b, 4), (c,3)}

—

As each element of set A is not paired with each

element of set B. Thus, it is not one — one

correspondence.

Now

Let f ={(a, 3),(b,4),(c,3)}

For function, Dom f = A

Domf ={a,b,c}=A

And there is no repetition in Domain.

Thus f is a function from A to B

Kind of function

Now

Range R = {3,4} # B

And also no repetition in range

Thus f is injective function

Hints for Q5

XxY ={(@1,5),(1,6),(17),(1,8),2,5),

(2,6),(2,7),(2,8),(35),(3,6), (3, 7),
(3.8).(4,5), (4,6), (4,7), (4, 8)}

Y xX ={(5,1), (5, 2), (5, 3),(5,4), (6,1),
(6,2),(6,3),(6,4),(7,1),(7,2),(7,3),
(7,4),(8,1),(8,2),(8,3),(8,4)}

Q5:
(i)

(i)

(i)

Ex#5.5
IfX ={1,2, 3, 4}and Y ={5, 6, 7, 8} then
write
a function from X to Y.
Solution:

a function from X to Y.

[ BV - N |

B W N e

f={1,5),(2,8),37),(46)}

For function, Dom f = X

Domf =1{1,2,34}=X

And there is no repetition in Domain.
Thus f is a functionin X X Y

a one — one function from Xto Y.
Solution:
a one — one function from Xto Y.

L

T

f=1{15),(2,8).(3,7),(46)}

For function, Dom f = X

Domf =1{1,2,34}=X

And there is no repetition in Domain.

Thus f is a functionin X X Y

Now

Range f ={5,6,7,8} =B

And also no repetition in range

Thus f is one — one function from X to Y

a relation which shows that there exist one —
one corresponding between X and Y.
Solution:

a relation which shows that there exist one —
one corresponding between X and Y.

-




(iv)

(v)
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Let f ={(1,5),(2,8),(3,7),(4,6)}
Domf =1{1,2,3,4}=X
Range f ={5,6,7,8} =B
As each element of set X is paired with one and
only element of set Y. So, it is one — one
correspondence.

a function which is onto from Y to X.
Solution:
a function which is onto from Y to X.

L

=~

Let f ={(5,1),(6,4),(7,3),(8,2)}
For function, Dom f =Y

Domf ={5,6,7,8} =Y

And there is no repetition in Domain.
Thus f is a functioninY x X

Now

Range f ={1,2,3,4} =X

Hence f is Onto function from Y to X.

bijective function from Y to X.
Solution:
bijective function from Y to X

L

=~

Let f = {(5,1),(6,4),(7,3),(8,2)}

For function, Dom f =Y

Domf ={5,6,7,8} =Y

And there is no repetition in Domain.
Thus f is a functioninY x X

Now

Range f ={1,2,3,4} =X

And also no repetition in range

Hence f is bijective function from Y to X.

(vi)

Q6:

(i)

(i)
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a function from X to Y which is neither
one — one nor onto.
Solution:
a function from X to Y which is neither one —
one nor onto.

L

=

f=11,6).(2,8),(3,7),(46)}

For function, Dom f = X

Domf =1{1,2,3,4}=X

And there is no repetition in Domain.

Thus f isafunctionin X XY

Now

Range f ={6,7,8} # B

And there is also repetition in range

Hence f is a function from X to Y which is
neither one — one nor onto.

Let A ={1, 2, 3, 4, 5}. Check whether the
following sets are functions on A. in case these
are functions, indicate their ranges. Which
function is onto.

{(1,5),(2,3),(3,3),(4,2), (5 1)}
Solution:

{(1,5),(2,3),(3,3), (4,2, (5 1)}

LetR ={(1,5),(2,3),(3,3),(4,2),(51)}
For function, DomR = A

DomR =1{1,2,3,4,5} =4

And there is no repetition in Domain.

Thus R is a function in A

Kind of function

Now

Range R ={1,2,3,5} # A

As Range R # A. Thus, it is not Onto function.

{(1,1),(24,6,2),41),653)}
Solution:
{1,1),(2,4),36,2),(41),65,3)}

LetR ={(1,1),(2,4),(3,2),(4,1),(5,3)}
For function, Dom R = A

DomR =1{1,2,3,45}=4



(i)

Q2:

(i)
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And there is no repetition in Domain.
Thus R is a function in A
Kind of function
Now

RangeR ={1,2,3,4} # A
As Range R # A. Thus, it is not Onto function.

{1,2),(2,1),3,1), (44, (5,5}
Solution:
{1,2),(2,1),(3,1),(44),5,5}

LetR ={(1,2),(2,1),(3,1),(4,4),(5,5)}
For function, Dom R = A

DomR ={1,2,3,4,5} =4

And there is no repetition in Domain.

Thus R is a function in A

Kind of function

Now

RangeR ={1,2,4,5} # A
As Range R # A. Thus, it is not Onto function.

Review Ex #5

Page # 116-117

If U = set of natural numbers upto 100
and A = set of even numbers upto 100

B = set of odd numbers upto 100. Then find
A'UB’

Solution:
U=1{1,2,3,4 ..100},
B ={1, 3,5, ...99}

To Find:

A" UB’

First we find A":

A

A'=U\A
={1,2,3,4 ..100}\{2,4,6,...100}
= {1,3,5, ...99}

Now find B":

B’

B'=U\B

={1,2,3,4 ..100}\{1, 3,5, ...
={2,4,6,...100}

A'"UB' ={1,3,5,..99} U {2,4,6,...100}
A'UB' ={1,2,3,4 ...100}

A=1{2,4,6,..100}

99}

(i)

(iii)

(iv)

Review Ex #5
A'nB’
Solution:
U=1{1,2,3,4..100},
B ={1,3,5,..99}

A=1{24,6,..100}

To Find:

A"UB’

First we find A':

A

A =U\A

={1,2,3,4 ..100}\{2,4,6, ...100}
= {1,3,5,..99}

Now find B’:

B

B'=U\B

={1,2,3,4 ..100} \{1,3,5, ...99}
={2,4,6,..100}

Now

A'nB' ={1,3,5,..99} N {2,4,6,...100}
AnB ={}

AnB’

Solution:

U={1,234 ..100},
B ={1,3,5,..99}
To Find:

AUB’

First we find B':

Bl

B'=U\B
={1,2,3,4 ..100} \{1,3,5, ...99}
={2,4,6,..100}

Now

ANB' =1{2,4,6,..100} n {2,4,6,...100}
ANB' ={2,4,6,..100}

A'NB
Solution:
U={1,2,3,4 ..100},
B ={1,3,5, ..99}
To Find:

A'"UB

First we find 4’;

AI

A'=U\A
={1,2,3,4 ..100}\{2,4,6,...100}
= {1,3,5,..99}

Now
A'NB
A'NB

A=1{24,6,..100}

A=1{2,4,6,..100}

,3,5,..99} N {1,3,5,..99}
3,5

={1
={1,3,5,..99}
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A={1,2,3,57},B={2 4 6}and C = {2, 5, 9}

Verify the following.
Associative property of Union
Solution:

A ={1,2,3,5, 7}B ={2,4,6}and C = {2, 5 9}

To Prove:

Associative Law of Union:

Now

AUu(BUC)=(AUB)UC
LHS: Au(BUOC)

BuC ={2,4,6}U{25,9}

BuUC ={2,4,5,6,9}

Now
AUu(BUC)={1,2,3,57}U{2,4,5,6,9}
AUu(BUC)={1,23,45,6,7,9}
RHS:(AuB)uC

AUB =1{1,2,3,57}U{2,4,6}
AUB ={1,2,3,4,5,6,7}

Now

(AuB)UC = {1,2,3,4,5,6,7} U {2,5, 9}
(AuB)u(C=1{1,23,4,56,7,9}
Hence

AUBUC)=(AUB)UC
Proved

Associative property of Intersection
Solution:
A={1,2,357},B={24,66}and
C=1{25,9}

To Prove:

Associative property of Intersection
Now

ANnBNC)=MANB)NC
LHS: An(BNnC)

BnC =1{2,4,6}n{25,9}
BnC={2}

Now
ANn(BNC)={1,2357}n{2}
An(BNnC)={2}
RHS:(AnB)NnC
AnB=4{1,2357}n{2,4,6}
ANnB={2}
(ANnB)NnC={2}n{25,9}
(AnB)nC= {2}

Hence An(BNnC)=(AnB)nC Proved

(iii)

(iv)

Review Ex #5
Distributive property of union over intersection

Solution:
A={1,2357},B={24,6}and
C=1{2,5 9}
To prove:
Distributive property of union over intersection
Now

AuBNC)=(AUB)N(AUC0)
LHS: AuU(BNnC)
BnC={2,4,6}n{2,5,9}
BnC= {2}
Now
Au(BnNnC)={1,2,357u{2}
Au(BNnC)={1,2,357}
RHS: (AuB)Nn(AUC)
First we find A U B:
AUB=4{1,2,3,5 7}U {246}
AuB=4{1,23,4,56,7}
Now
AucC = {1,23,57}u{25 9}
AuC={1234579}
(AUB)N(AuC)=1{1,2,3,4,56,7}n

(1,2,3,4,5,7,9}
(AuUB)N(AuC)=1{1,2,3,57}
Hence
AUBNC)=(AUB)N(AUC)
Proved

Distributive property of intersection over union
Solution:
A={1,2,357},B={24,6}and

C =1{2,5,9}

To Prove:

Distributive property of intersection over union
Now

ANn(BUC)=(ANnB)UANCO)

LHS: An(BuUOC()

BUuC ={2,4,6}U{25,9}

BUuC = {2,4,5,6,9}

Now
AnNn(BUC)={1,23,57}n{2,4,5,6,9}
AN (BUC)={2,5}
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RHS:(AuB)Nn(AuU0)
First we find A N B:
AnB={1,2,357}n{2,4,6}
ANnB={2}
Now we find AN C:
AnC={1,2,3,57}n{25,9}
ANnC = {2,5}
(AnB)U(ANC)={2}U {2,5}
(ANB)U(ANC)={2,5}
Hence
ANBUC)=(ANB)UANC)
Proved

Q5: fU={x|xe NA1<x<40},A={1,6,11, 16, 21, 26, 31}
B ={2,5, 8,11, 14, 17, 20, 23, 26, 29, 32}
Then Verify De Morgan’s laws for the following sets.
Solution:
De-Morgan’s Law:
U={x|x e NA1 < x <40},
U=1{1,234 ..40}
A={1,6,11, 16, 21, 26, 31}
B =1{2,5,8,11, 14, 17, 20, 23, 26, 29, 32}
To Prove:
(AUB) =A'nB’
L.H.S: (AUB)
First we find A U B:
AUB ={1,6,11,16,21,26,31} U {2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 32}
AuB={1,2,56,811,14,16,17,20, 21, 26,29,31, 32}
(AUuB) =U\ (AUB)
(AuB) ={1,2,34 ..40}\{1,2,5,6,8,11,14,16,17,20, 21, 26,29, 31,32}
(AuB) ={3,4,7,9, 10,12, 13, 15, 18, 19, 22, 23, 24, 25, 27, 28, 30, 33, 34,...40}
RHS:4'nB’
First we find A':
A'=U\A
={1,2,3,4 ..40}\{1, 6, 11, 16, 21, 26, 31}
={2,3,4,5,7,89,10,12,13,14,15,17,18,19,20,22,23,24,25,27,28,29,30,32,33,34, ..., 40}
And Also
B'=B\A
={1,2,3,4 ..40}\{2,5, 8, 11, 14, 17, 20, 23, 26, 29, 32}
= {1,3,4,6,7,9,10,12,13,15,16,18,19,21,22,24,25,27,28,30,31,33,34,35,...,40}
Now
A'nB' = {2,3,45,7,89,10,12,13,14,15,17,18,19,20,22,23,24,25,27,28,29,30,32,33,34, ...,40} n
{1,3,4,6,7,9,10,12,13,15,16,18,19,21,22,24,25,27,28,30,31,33,34,35,. ..,40}
A'nB'={3,47910,12,13,15,18,19,22,24,25,27,28,30,33,34,35,....,40}
Hence (AUB) =A'nB’ Proved
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De-Morgan’s Law:
U={x|x e NA1<x <40},
U=1{1,23,4 ..40}
A={1,6,11, 16, 21, 26, 31}
B ={2,5,8,11, 14, 17, 20, 23, 26, 29, 32}
To Prove:
(AnB) =A"UB’
LHS: AnB)
First we find A N B:
ANnB=1{1,611,16,21,26,31} n{2,5, 8, 11, 14, 17, 20, 23, 26, 29, 32}
AN B ={11, 26}
(AnB) =U\ (ANnB)
(AnB) ={1,2,3,4 ..40}\ {11, 26}
AnB) ={1,2,3,..10,12,13,14 ...25,27,28 ...40 }
RHS: A UB’
First we find A':
A =U\A
={1,2,3,4 ..40}\{1, 6, 11, 16, 21, 26, 31}
={2,3,4,5,7,89,10,12,13,14,15,17,18,19,20,22,23,24,25,27,28,29,30,32,33,34, ..., 40}
And Also

B'=B\A
={1,2,3,4 ..40}\{2,5, 8, 11, 14, 17, 20, 23, 26, 29, 32}
= {1,3,4,6,7,9,10,12,13,15,16,18,19,21,22,24,25,27,28,30,31,33,34,35,...,40}
Now
A'"UB' ={2,3,4,5,7,8,9,10,12,13,14,15,17,18,19,20,22,23,24,25,27,28,29,30,32,33,34, ..., 40}
v{1,3,4,6,7,910,12,13,15,16,18,19,21,22,24,25,27,28,30,31,33,34,35,. ..,40}
A'UB' ' ={1,2,3,..10,12,13,14 ...25,27,28 ...40 }

Q5:

Hence

(AnB) =A"UB’

Proved

IfU={1,2,34,5,6,7},A={25, 6}and Now

B ={1,23} (AUB) =U\ (AUB)

Then verify De — Morgan’s laws with the help
of Venn diagrams.

De-Morgan’s Law:
U={1,273,4,56,7},A={25,6}and
B={123}

To Prove:

(AuB) =A"nB’

LHS: (AuB)

First we find A U B:
AUB=1{2,56}U{l,2 3}
AUB=4{1223,5, 6}

(AUB) ={1,2,3,4,5,6,7}\ {1,2,3,5,6}
(AuB) ={47}

@D
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RHS: A nB’
First we find A’
A'=U\A
=1{1,2,3,4,5,6,7}\{2,5, 6}
= {1,347}
Now find B’
B'=U\B
={1,2,3,4,5,6,7}\{1, 2, 3}
= {4,5,6,7}
Now

A NB = {1,3,4,7n{4,5,6,7}

A'NB' ={4,7}

Hence
(AuB) =A'"nB’
Proved

De-Morgan’s Law:

U={1,23 4,56 7},A={256}and B =

{1,2,3}
To Prove:

(AnB)Y =A"UB’
LHS: AnB)
First we find A N B:
ANnB={2,56}n{l,2, 3}
AnB={2}
(AnB) =U\ (ANnB)

(ANB) ={1,2,3,4,5,6,7}\ {2}

(AnB) =1{1,3,4,5,6,7}

RH.S: 4" UB’

First we find 4’

A =U\A
={1,2,3,4,5,6,7}\ {2,5, 6}
={1,3,4,7}

Chapter #5
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Now find B’
B'=U\B
={1,2,3,4,5,6,7}\{1, 2, 3}
= {4,5,6,7}
Now

A UB' = {1,3,4,7} U {4,5,6,7}
A UB' ={1,3,4,5,6,7}

/ 7
/ /

Hence

(AnB) =A"UB’

Proved

IfU={1,23,...,10}, A= {1,2,3,4},

B = {3,4,5,6}, C={3,4,7,8} then verify
distributive laws with help of Venn
Diagram.

Solution:

Distributive Property of Union over Intersection:
A={1234},B={3456}C=1{3478}
To Prove:

AuBNC)=(AUB)N(AU0)

LHS: Au(BnC0)
BncC={34,5,6}n{3,4,78}

BnC = {3,4}

Now

Au(BncC)=1{123,4}u{3,4}

Au(BncC) =1{1,23,4}

O

RHS:(AuB)Nn(AUC()
First we find A U B:

AUB ={1,2,3,4}uU{34,5,6}
AuUB={1,234,5,6}

Now

AucC = {1,2,3,4tu{3,4,7,8}
AucC = {1,2,3,4,7,8}




Chapter #5

Review Ex #5
Now
(AuB)n(AuC)=1{1,234,56}Nn{1,2,3,4,7,8}
(AuB)n(Au(C)=1{1,2,3,4}

&

AUBNC)=(AUB)N(AUC0)
Proved
Distributive Property of Intersection over Union:

A={1234} B={3456},C={3478}
To Prove:

AN(BUC)=(ANB)UANC)

LHS: An(BUC)

BuC ={34,5,6}u{34,7,8}

Bu(C =1{3,45,6,7,8}

Now
An(BuC)=1{1234}n{3,4,56,7,8}
An(BuUC)={3,4}

RHS: (AuB)Nn(AUCC)

First we find A N B:
AnB={12,3,4}n{3,4,5,6}
ANnB ={3,4}

Now we find A N B:

AncC = {1,2,3,41n{3,4,7,8}
ANnC = {3,4}
(ANnB)U(ANnC)={3,4}u {34}
(ANB)U(ANC) ={3,4}

Hence
AN(BUC)=(ANB)UANC)
Proved

Q7:

(i)

(i)
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Review Ex #5
LetA={-2,-1,0,1,2},B={a, b, c, d,e}.
Determine which sets of ordered pair
represent a function. In case of a function,
mention one — one function, onto function and
bijective function.

{(=2,a),(-1,0),(0,b),(1,¢),(2,d)}
Solution:
{(=2,0),(=1,a),(0,b),(1,0),(2,d)}
LetR = {(-2,a),(—1,a),(0,b),(1,¢),(2,d)}
For function, DomR = A

DomR =1{-2,-1,0,1,2} = A

And there is no repetition in Domain.
Thus R is a function from A X B

Now

Range R ={a,b,c,d} # B

And also there is repetition in range
Hence R is Onto function from Ato B

{(-1,a),(1,€),(-2,d),(0,0),(2,b)}
Solution:
{(-1,a),(1,e),(=2,d),(0,¢),(2,b)}
LetR ={(—1,a),(1,e),(—2,d),(0,¢c), (2,b)}
For function, DomR = A

DomR =1{-2,-1,0,1,2} = A

And there is no repetition in Domain.
Thus R is a function from A X B

Now

Range R = {a,b,c,d,e} =B

And there is no repetition in range

Hence R is bijective function from A to B

{(2,d),(0,a),(-2,b),(-1,0),(1,e)}
Solution:
{(2,d),(0,a),(=2,b),(-1,0),(1,e)}
LetR ={(2,d),(0,a),(—2,b),(-1,¢),(1,e)}
For function, DomR = A

DomR ={-2,-1,0,1,2} = A

And there is no repetition in Domain.
Thus R is a function from A X B

Now

Range R = {a,b,c,d,e} =B

And there is no repetition in range

Hence R is bijective function from Ato B
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{(_2! b), (_11 b)! (0, a)! (1' d)» (_2» e)}
Solution:

{(_2: b)' (_ 1: b): (0: a): (1; d); (_2; e)}

LetR = {(—2,b),(—1,b),(0,a),(1,d),(—2,e)}
For function, DomR = A
DomR={-2,-1,0,1}# A
Thus R is not a function because its Dom R # A.

Let A ={1, 2, 3, 4, 5}, check whether the
following sets are functions on A. in case these
are functions, indicate their ranges. Which
function is onto.

{(1,5),(2,3),(3,3),(4,2),(5,1) }
Solution:
{(1,5),(2,3),(3,3).(4,2), (5.1}
LetR ={(1,5),(2,3),(3,3),(4,2),(5,1)}
For function, DomR = A

DomR ={1,2,3,4,5} = A

And there is no repetition in Domain.
Thus R is a function from in 4

Now

RangeR ={1,2,3,5} # A

Thus, it is not onto function.

{(1,1),(2.4), (3.2, (4. 1), (5.3)}
Solution:

{(1,1),(2,4), (3,2, (4, 1), (5 3)}
LetR ={(1,1),(2,4),(3,2),(4,1),(5,3)}
For function, DomR = A

DomR ={1,2,3,4,5} =4

And there is no repetition in Domain.
Thus R is a function from in 4

Now

Range R ={1,2,3,4} # A

Thus, it is not onto function.

{1,2),(21),31),(44),055)}
Solution:

{1,2),(2,1),(3,1), (4, 4),(5,5)}

LetR ={(1,2),(2,1),(3,1),(4,4),(5,5) }
For function, DomR = A

DomR ={1,2,3,4,5} =4

(iv)

Qo9:
(i)

(i)
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And there is no repetition in Domain.
Thus R is a function from in A
Now
Range R ={1,2,4,5} +# A
Thus, it is not onto function.

{(1,2),(2,3),(1,4), (3,5}
Solution:

{1,2),(2,3),(1,4), (3,5}

LetR ={(1,2),(2,3),(1,4),(3,5}
For function, Dom R = A
DomR=1{1,2,3}# A

Thus R is not a function from in A

If X ={-6,-5,—4,-3}and Y ={1, 2, 3, 4}
then write

a one — one function from X to Y.

Solution

a one — one function from X to Y.

L

— ~

f=1{(=61),(=54),(=4,3),(-3,2)}
For function, Dom f = X

Dom f ={-6,—-5,—-4,-3} =X

And there is no repetition in Domain.
Thus f isafunctionin X XY

Now

Range f ={1,2,3,4} =B

And also no repetition in range

Thus f is one — one function from X to Y

Onto function from X to Y.
Solution:
Onto function from Xto VY.

f=1{(=6,1),(=5,4),(=4,3),(=3,2)}

For function, Dom f = X
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Dom f ={-6,-5,—-4,-3} =X

And there is no repetition in Domain.

Thus f isafunctionin X XY

Now

Range f ={1,2,3,4} =B

Thus f is Onto function from X to Y.

a one — one and onto function from X to Y.

Solution:

a one — one and onto function from Xto Y

f=1(=6,1),(=5,4),(=4,3),(=3,2)}

For function, Dom f = X

Dom f ={—6,-5,—4,-3} =X

And there is no repetition in Domain.

Thus f is a functionin X X Y

Now

Range f ={1,2,3,4} =B

And also no repetition in range

Thus f is one — one and onto function from X to Y

a function from X to Y which is neither

one — one nor onto.
Solution:

a function from X to Y which is neither one —
one nor onto.

-

f=1{(=6,2),(=5,4),(=4,3),(=3,2)}

For function, Dom f = X

Dom f ={-6,-5,—4,-3} =X
And there is no repetition in Domain.

Thus f is a functionin X X Y

Now

Range f ={2,3,4} # B

And there is also repetition in range
Hence f is a function from X to Y which is

neither one — one nor onto.
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Unit#6

UNIT # 6
BASIC STATISTICS

Ex 1
Frequency
The number of times a value appears on a set of
data is called frequency.
Data
It can be defined as a systematic record of a
particular quantity. Data is a collection of facts
and figures to be used for a specific purpose.
Ungrouped data
The set of raw data is called ungrouped data.
Grouped data
The data represented in the form of frequency
distribution is called grouped data.
Frequency Distribution
The frequency distribution table is a statistical
method to organize and simplify a large set data
into smaller groups.
The main purpose of the grouped frequency table
is to find out how often each value occurred

within each group of the entire data.
Construction of Frequency Table
There are wo types of grouped data.

Discrete frequency data

Continuous frequency data

Construction of Discrete Frequency Table
Steps

Find the minimum and maximum value in the

data and write in values in the variable column
from minimum to maximum.

Record the values by using tally marks (vertical
bars “|”)

Count the tally and write down in frequency
column.

Example # 1

In a shoe store 40 customers bought shoes
with the following shoe size.
6,6,7,6,8,7,7,8,6,10,6,8,8,10,7,9, 7, 10,
6,10,10,9,7,9,6,10,10,7,11,8,8,7, 6, 6, 8,
9,7,8,7,9. Construct a frequency table

Solution:

Let X = shoe size

X Tally Marks Frequency (f)
6 9

7 10

8 8

9 4

10 8

11 1

Construction of Continuous Frequency Table

Find Range: Deduct lowest value from highest
value (Xjnax — Xmin

Determine the number of groups (k). The groups
between 5 to 15 groups.

The groups depend upon the range. Larger the
Range, more are the numbers of groups.
Determine the width (h) by dividing the Range by
number of groups.
b= Range
-k

Decide the upper and lower group data. All the
groups should be formed accordingly.

Create the columns titled such as Groups, Tally
Marks, Frequency etc.

Insert the data in the table.
Important Concept
Class Limit

The selected number which shows the start and
end of a class is called class limit. The start is
lower limit and the end is called upper class limit.

Mid — point/ Class Mark
The midpoint of any class is known as mid — point.
Note:

For each class, the two limits may be fixed such
that the midpoint of each class falls on an integer
rather than a fraction.

The formula to find the mid — point is
Lower Limit + Upper Limit

2

Mid — point =
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Class Width
The difference between two consecutive lower-
class or upper-class limits is called class width.
It is also found by dividing the range by the
number of groups formed. It is denoted by 4.
Formula
Range
h=—%

Class Boundaries

Following is the formula to find the Class

Boundaries (C.B)

Lower limit of 2nd Class — Upper limit of 1st Class
2

The value from the above formula, it must be

subtracted from the lower limits and added to

the upper limits of every class
Example

In this example, Class Boundaries are
calculated like

Lower limit of 2nd Class — Upper limit of 1st Class

2
5—4_1_05
2 2

Now 0.5 is subtracted from the lower limit and
added to the upper limit of each class.

Class Limits | Class Boundaries
1—4 05—4-5
5—8 45—8.5

9—12 85—-125

13 —-16 12.5—-16.5

17 — 20 16.5 — 20.5
Example # 2

The heights of 30 students of 10™ class in cm
are as follows. Construct group frequency.
162, 165, 170, 170, 162, 159, 162, 163, 175,
166, 171, 174, 155, 160, 173, 140, 145, 140,
146, 150, 172, 158, 155, 163, 165, 171, 153,
158, 149, 153

Solution:

Minimum value = 140

Maximum value = 175

Range = maximum value — minimum value
Range = 175 — 140

Range = 35

Unit#6

Let we take the 7 groups
Now

. Range
Class width = ————
No.of groups

35
Class width = -
Class width = 5

Groups Class Heights (cm) Frequency
Boundaries (4§)

139 — 144 | 138.5 — 144.5 | 140, 140 2

145 —150 | 144.5 —150.5 | 146, 150, 149, 4
145

151 -156 | 151.1 — 156.5 | 155, 155, 153, 4
153

157 — 162 | 156.5 - 162.5 | 158, 158, 159, 7
160, 162, 162,
162

163 —168 | 162.5—168.5 | 163, 163, 165, 5
165, 166

169 —174 | 168.5—-174.5 | 170,170, 171, 7
171,172,173,
174

175—-180 | 174.5—180.5 | 175 1

Example # 3

Construct a frequency table of the weights (kg) of 30
students are the following data by using 5 as a class interval.
Find the class boundaries and class marks also.

25, 30, 40, 21, 24, 25, 36, 30, 45, 50, 22, 25, 36, 46, 35, 38, 40,
28, 34, 45, 42, 46, 38, 48, 28, 29, 31, 33, 30, 26

Solution:
Groups | Tally Frequency | Class Class
Marks ® Boundaries | marks
21-25 AT 6 20.5—255123
26 — 30 1 7 25.5—30.5 | 28
31-35 [ ] 4 30.5—355]33
36 —40 T | 6 35.5—-40.5| 38
41 —45 [ ] 3 40.5—45.5 | 43
46 — 50 [ ] 4 45.5—-50.5 | 48
Histogram

A histogram is a vertical bar graph with no space between the
bars. The area of each bar is proportional to the frequency it
represents.

Advantage

A histogram has advantages over the other methods that it can
used to represent data with both equal and unequal class
intervals.
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Note Example # 5 b |
We have to make the class boundaries to avoid gaps Draw a histogram for the following data.
between the bars. Class | 30 40 44 55 70 80 90
limits | -39 | —43 | - 54 | —-69 | —79 | —89 | —99

Steps F 10 12 44 75 40 30 10
Class Boundaries or values of variable should be taken | Selution:
along X — axis. Histogram with unequal class intervals.

The class intervals are not equal. In constructing the
histogram, we must ensure that the area of rectangle are
proportional to class frequencies, as the frequency in a

Frequencies should be taken along Y — axis.
The height/ area of the bat/ rectangle measures the

frequency. histogram is represented b the area of each rectangle.
Example # 4 Class | Class Class Frequency | Adjusted
Construct a Histogram from the following table. limits | Boundaries i‘ﬁ;ervals {jequency
Class 20 30 40 50 60 1
limits —29 | -39 | —-49 | —-59 | —69 30 29.5 10 10 1
F 1 2 3 2 1 —39] —395
Solution: 40 39.5 4 12 3
To draw a histogram class boundaries are marked —43 | —435
along X — axis and frequencies of each class are 44 43.5 11 44 4
marked along Y — axis. —54 | —545
Class limits | Frequency | Class Boundaries 55 54.5 15 75 5
20— 29 1 19.5 —29.5 —69| —695
30 -39 2 29.5 —39.5 70 69.5 10 40 4
40 — 49 3 39.5-49.5 —-79] =795
50 =59 2 59.5—-59.5 80 79.5 10 30 3
60 — 69 1 59.5 - 69.5 —89 | —895
90 89.5 10 10 1
Histogram from Equal Interyaly - =991 —99.5

o

Y Fequency

—_—

195 29.5 395 495 5.

Class-Boundaries
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Frequency Polygon
A frequency polygon is drawn by joining all the midpoints at the top of each rectangle. The midpoints at
both ends are joined to the horizontal axis to accommodate the end points of the polygon.

We can draw the frequency polygon of a distribution without first drawing the histogram.

Frequency polygon are specially useful to compare two sets of data.

Example # 6
Draw a frequency polygon for the following frequency distribution.
Class 20—29 | 30—39| 40—49 | 50—-59 | 60—-69 | 70—79 | 80—89
limits
Frequency | 1 3 4 5 4 2 1
Solution:
Class limits Frequency Class Boundaries | Class Marks (Mid — Point)X
20-129 1 19.5 —-29.5 24.5
30—-139 3 29.5-39.5 34.5
40 — 49 4 39.5—-49.5 44.5
50 - 59 5 59.5-59.5 54.5
60 — 69 4 59.5 - 69.5 64.5
70— 79 2 69.5 —79.5 74.5
80 — 89 1 79.5 — 89.5 84.5
. :
5 ......................... F=N D T T T T
> 4 B \ L. T
2 N— » Histogram
2 SN s
g" 3 R 0 SR - - = normdiE SRR S -(o'p
& b - 8§
i =
2 \\ ............... <
=3
=
B 4NN 00 0 Gt D S fg
; | A N
19.5 29:5 39.5 49.5 595 69.5 TS 89.5
' Freguency polygon
6
o
5 g \\\\
» B P g \'.\\
-~ "
= , .
& /’ \h.
g 3 / %
& '
2 / \
1] ) N,
24. ; !
. 5 34.5 445 54.5 64.5 74.5 845 94.5
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Pa 1
Construct a frequency distribution of the marks of 30 students during a quiz with 100 points by
taking 10 as the class interval. Indicate the class boundaries and class marks.
40, 60, 65, 70, 35, 50, 56, 74, 72, 49, 85, 76, 82, 83, 68, 90, 67, 66, 58, 46, 74, 88, 76, 69, 57, 63, 66, 47, 82,
90
Solution:
Minimum value = 35
Maximum value = 90
Range = maximum value — minimum value
Range =90 — 35

Range = 55
As Class Interval is 10.
Now

. Range
Class width = ————
No.of groups

N _ Range
0.0f groups = glsass width
No.of groups = 10
No.of groups =556
Class limits Class Class marks Tally Marks Frequency
Boundaries
35 — 44 34.5 — 44.5 40, 35 || 2
45 — 54 445 —54.5 | 50,49,46,47 M 4
55 — 64 545 64.5 | 56é:8' >, el 5
65,70,74,72,
65 — 74 64.5— 74.5 | 67,66, 74, 66, M 10
68, 69
75 — 84 745-845 | 7% 82;3;33' 76, T 5
85 — 94 84.5 —94.5 | 85,90, 88,90 M 4
L[ =30

Following are mistakes made by a group of students of class 10" in a test of easy writing. Using an
appropriate size of class interval, make a frequency distribution and also indicate the number of class
intervals.

4,7,12,9,21,16,3,19, 17, 24, 14, 15, 8, 13, 11, 16, 15, 6, 5, 8, 11, 20, 18, 22, 6

Solution:

Minimum Value = 3

Maximum value = 24

Range = 24 -3

Range = 21

Class Size = 3

24-3 21

Class int l= =—
ass interva 3 3

Class interval =7
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Class Interval Mistakes Frequency

3-5 4,3,5 3

6—8 7,8,6,8,6 5

9-11 9,11, 11 3

12 - 14 12, 14,13 3

15-17 16,17,15,16, 15 5

18 — 20 19, 20, 18 3

22 — 24 21,24,22 3
Lf=25

Draw a Histogram for the following data.

Class 20 — 24 25-29 30—34 | 35—-39 | 40—44 | 45—-49 | 50—-54

Limit

Frequency | 1 3 4 5 4 2 1

Solution:

Class Interval Frequency Class Boundaries
20 — 24 1 19.5 — 24.5
25-29 3 24.5 —29.5
30 — 34 4 29.5 — 34.5
35—-39 5 34.5—-39.5
40 — 44 4 39.5 —445
45— 49 2 44.5 — 49.5
50 — 54 1 49.5 — 54.5

= e,

195 245 295 345 395 445 . 495 545
The following data give the weights in (kg) of the students in the 10™ class.
25, 30, 32, 29, 24, 40, 36, 37, 28, 27, 41, 42, 35, 39, 31, 32, 34, 42, 40, 43, 36, 26, 22, 23, 42, 39, 35, 41, 39,
29
Prepare a frequency distribution using a suitable class interval.
Draw histogram and frequency polygon.
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Solution:

Minimum Value = 22
Maximum value = 43
Range = 43 — 22
Range = 21

Class Size =5

. Range 21
Class interval = =—
5 5
Class interval = 4.2 = 4
Class limits Class Boundaries | Mid-point Weights Frequency
20 — 24 19.5 — 24.5 22 24,22,23 3
25-129 24.5 —29.5 27 25,29,28,27,26,29 |6
30 — 34 29.5 —345 32 30,32,31,32,34,35 |6
35-39 34.5—-39.5 37 36,37,35,39,36,39, |7
39
40 — 44 39.5-445 42 40,41,42,42,40,43, |8
42,41

19.5 245 295 345 395 aas

195 245 295 3as5s 395 aas
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A teacher asked students about their time Solution:
spent on homework completion. Following set Cumulative frequency table
of data as obtained. X |F Method of finding C.F
43 43 63 33 1, 2, 2, 33 13 43 19 23 53 33 43 59 29 29 3’ 1’ 3 C.F
3,1,2,2,3,1,4,2,6,2 4 é 1+;:3 ;
C.onstruct a frequency table and draw 5 3 313=6 6
histogram showing the results. 6 |4 4+6=10 10
Solution: 715 5+10=15 15
Class | Class 8 |6 6+ 15=21 21
Limits | Boundaries Tally f 9 |7 7+21 =28 28
L1 11, 10 | 4 4+28=32 32
1-2 | o5—25 |LL22 | ¢ 113 3+32=35 35
2,2,2,2, 128 8+ 35 = 43 43
2,2,2
3,3, 3,3, Example # 8
3—4 25—45 [3,3,4,4, |11 The consumption of petrol of 1000CC cars of a
4,4, 4,4 particular brand was surveyed. Construct a
5—6 45-65 |556,6 |4 cumulative frequency distribution.
Distance 10 13 16 19 22
, — km -12 | —15 | —18 | —21 | —24
W e e 1 D F 16 20 36 21 7
BT N DS 3 EPCID . ] . lution:
: s ¥ i Y Cumulative frequency distribution
T S O Sy meenpp S TR Mileage | Class Upper F | CF
4 a e Boundaries | Class
ol Boundaries
= : 10-12 9.5-12.5 12.5 16 | 16
13-15 12.5-15.5 15.5 20 | 36
16-18 15.5-18.5 18.5 36|72
8. o8- W8 4y LS 1921 | 185215 | 215 2193
Ex #6.2 22-24 | 21.5-245 | 245 7 | 100
Cumulative Frequency mulative Fr ncy Polygon
A cumulative frequency table provides A polygon in which cumulative frequencies are
information about the sum of a variable against used for ploting the curve is called cumulative
the other values. frequency polygon. The curve is also called an
When the same data is presented on a graph Ogive.
paper the freehand curve formed is called an Example # 9
Ogive. Marks of students are given during first pre —
Board exam of mathematics
ll:EiXTadmtll)llee_fuZnulative frequency table. 25, 30, 27, 28, 35, 36, 40, 41, 42, 45, 50, 44, 29,
X131415]617181911011]12 26, 36, 31, 43, 46, 52, 53, 51, 42, 37, 27, 33, 46,
Fl1]2[3]4/5]6]7]4 |3 |8 44,34, 51, 54
By taking suitable class interval, prepare a
frequency distribution, draw ogive.
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Solution: Cumulative frequency polygon

Class limits | Class Boundaries | F | C.F "
25 —29 24.5 —29.5 6 |6 -
30 — 34 29.5 — 34.5 4 |10 ey
35 —139 34.5—-39.5 4 |14 ':'
40 — 44 39.5 — 445 7 |21 .
45 — 49 44.5 — 49.5 3 |24 2
50 — 54 49.5 — 54.5 6 |30 O 645 745 843 B45 1045 145 1245 1345 445 1545

g /r" r/—/’— Q2: Make cumulative frequency table for the

. following data.
T | r’_—’— Age [ 20— [25- [30- [35- [40- [45- [50- |55~
I : 24 29 34 39 44 49 54 59
g [ No. 1 2 16 10 22 20 15 14
2 Solutien:
1 : Age Class Upper f |Ct
; v Boundaries | Class
0 : Boundaries
29.5 395 43.5 545 69.5 79. X ;
~p (,‘luss-BuunSd:xfigess 7 20-24 | 19.5-24.5 24.5 1 1
25-29 | 24.5-29.5 29.5 2 |3
Ex#6.2 30-34 | 29.5-34.5 |345 16 | 19
. = ! 35-39 | 34.5-39.5 39.5 10|29
P 132 4044 | 395445 | 445 2251
The following data give the wages (in Rs.) of 4549 | 44.5495 495 20 | 71
VO, 50-54 | 49.5-545 | 545 15 | 86
60,75,80,85,90,84,70,73,76,.84,95,100,150,66, 5559 | 54.5-59 5 305 141100
58,90,98,120,77,90. By taking 10 as a class Q3: In a city during the first week of August rainfall recorded is as
interval, prepare. follows. Construct a cumulative frequency graph
Cumulative frequency distribution. Day Sun | Mon | Tue | Wed | Thur | Fri | Sat
Cumulative frequency polygon. Rainfall | 70 | 40 30 |35 50 55 | 80
Solution: in ml
Cumulative frequency polygon Solution:
Class Class Wages f Cf Day Rainfall Cumulative
Intervals | Boundaries in ml frequency
55-64 545-645 |60,58 |2 |2 If/‘[l:fgzy 4718 ;g+4o —
65-74 64.5-74.5 gg, 70, 3|5 glejdayd g(s) }igfg:};“s’
ednesda +35=
75-84 74.5-84.5 76, 77, 6 |11 Thursday Y 50 175450=225
75, 80, Friday 55 225+50-280
84, 84 Saturday 80 280+80=360
85-94 84.5-94.5 85, 90, 4 |15 10— : ‘-
90, 90 90 -
95-104 | 94.5-104.5 | 95,100, |3 |18 || " %0
98 i
105-114 | 104.5-114.5 018 ||
115-124 | 114.5-124.5 | 120 1 119 2 jg
125-134 | 124.5-134.5 0 |19 %0
135-144 | 134.5-144.5 0 |19 " 20
145-154 | 144.5-154.5 | 150 1 120 10
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QS5: Determine from the data of Q4, the following

Marks Class Upper f | Cf
Boundaries | Class
Boundaries

40—49 | 39.5—-495 49,5 1 |1
50 —-59 | 49.5 —59.5 59.5 2 13
60 —69 | 59.5 —69.5 69.5 316
70—79 | 69.5—79.5 79.5 4 |10
80—89 | 79.5—89.5 89.5 5 |15
90 —99 | 89.5—-99.5 99.5 6 |21

Ex 2
Q4: | Draw less than and more than cumulative
frequency polygon for the given data.
Marks Number of Students

40—-49 |1

50—-59 |2

60—69 |3

70—79 |4

80—89 |5

90—99 |6

Solution:
Marks Class Upper f | Cf
Boundaries | Class
Boundaries

40 —-49 | 39.5—-495 49.5 1 |1
50 —59 | 49.5 -59.5 59.5 2 13
60 — 69 | 59.5 — 69.5 69.5 316
70 —79 | 69.5—79.5 79.5 4 110
80 —89 | 79.5 — 89.5 89.5 5 |15
90 —99 | 89.5 —99.5 99.5 6 |21

lessﬂm?requemy?olygon

895

735

435

585 835

735

®

(i)

(iii)

@iv)

\))

Number of students who obtained more than
50 marks

The students who obtained more than 50 marks
are 20.

Explanation

The students who obtained more than 50 marks
are2,3,4,5,6

Now add the number of students which are 20.
Number of students who obtained less than 70
marks

The students who obtained less than 70 marks are 6
Explanation

The students who obtained less than 70 marks
are 1,2,3

Now add the number of students which are 6
Number of students who secured marks
between 50 and 70

The students who secured marks between 50 and
70

Explanation

The students who secured marks between 50 and
70 are 2, 3

Now add the number of students which are 5
Class interval of all classes

Class interval of all classes is 10.

Lower class boundary of 5" class
Lower class boundary of 5% class is 79.5
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Construct an Ogive for the following table.
Salary Groups Workers

4000-5000 3

5001-6000 5

6001-7000 12

7001-8000 9

8001-9000 5

9001-10000 4

10001-11000 2
Solution:

Salary Class Boundaries | F | C.
Groups f
4000-5000 3999.5-5000.5 3 13
5001-6000 5000.5-6000.5 5 |8
6001-7000 6000.5-7000.5 12 | 20
7001-8000 7000.5-8000.5 9 129
8001-9000 8000.5-9000.5 5 134
9001-10000 | 9000.5-10000.5 4 |38
10001-11000 | 10000.5-11000.5 |2 |40
/

p—
 SE—

—— |
— |
|

-

50005 6000.5 7000.5

e N
8000.5 90005 10000.5 110005

Ex#6.3
Measure of central Tendency
Central Tendency of a data is the representation
the whole data or the stage at which the largest

number of item tends to concentrate and so it is
called central tendency. Central Tendency or
Averages are also sometimes called measures of
location, because they locate the centre of a
distribution.

Types of Centra Tendency Averages
Arithmetic Mean (A.M)

Median

Mode

Geometric Mean (G.M)

Harmonic Mean (H.M)

Quartiles

Unit#6

Ex#6.3 \4""\:
Arithmetic Mean for Ungroup Data b |
Arithmetic Mean is calculated by adding all
values of the data divided by the number of items
(values).
Denoted by Arithmetic Mean or A.M or Mean or

X

) ) Sum of Quantities
Arithmetic Mean =

Number of Quantities
Y_xl‘l'xz +x3+X4+"'+xn

n
OR

: : XX
Arithmetic Mean = —
Y. =Sigma (Used for Summation)

n = Total number of items in the data.
By Short — cut Method

— D
X=a+ E—
n

Where
a = Provisional Mean/ Assume Mean
D = X — a (Deviation from provisional mean)
Exp # 10(i) Find A.M of 2, 3,4,5,6,7,8,9,10
Solution:

— 24+34+44+54+6+74+84+94+10
94 9
— 54
X:?=6
Exp10(ii) Find A.M of 2,3,4,5,6,7,8,9,10
by shortcut method.
Solution:
Let assumed mean=2
X D=X-a
2 2—2=0
3 3—2=1
4 4—-2=2
5 5—-2=3
6 6—2=4
7 7—2=5
8 8—2=6
9 9-2=7
10 10—-2=8
»X =54 D =36
§=a+§2
n

Put the values
§—2+E

a 9

X=2+4=6



] https://web.facebook.com/TehkalsDotCom

@ https://tehkals.com Unit # 6
Ex#6.3 Ex#6.3
Arithmetic Mean for Group Data As we have
) ¢ ZfX
X = LfX Xf
. f . Put the values
Arithmetic Mean for Group Data by Short cut _ 8968
Method X=—
X=a+ 2fD 210
S F X =1055
Example # 11 Example # 12(ii)
In a coaching class of 13 students, a test conducted, | The price of 2kw generators are given below along
and marks obtained are 10, 12, 12, 14, 9, 18, 9, 13, frequencies. Find mean by Direct method.
16,9, 17, 16, 14. Make frequency table and find Price | 90- | 95- | 100- | 105- | 110- | 115- 120-
arithmetic mean. 94 | 99 104 109 114 | 119 124
Solution: f 4 11 15 24 18 9 3
X f X Solution:
9 3 27 By Short cut Method
10 1 10 Let assumed mean=92
12 2 24 Class F Mid D=X-a FD
13 1 13 interval point
14 2 28 (X)
90 — 94 4 92 92-92=0 0
16 2 32 95-99 |11 |97 97-92=5 |55
17 1 17 100 — 104 | 15 102 | 102 —92 =10 | 150
18 1 18 105 — 109 | 24 107 | 107 —92 =15 | 360
Zf=13 ZfX=169 110 — 114 | 18 112 112 —92 = 20 | 360
115—-119 | 9 117 117 — 92 = 25 | 225
As we have 120 —124 |3 122 122 -92 =30 | 90
_ XfX >f= /D =
X=<54 85 1240
Xf S7D
Put the values X=a+ 2/D
_ 169 Xf
13 X=92+ 1249
X =13 _ 85
Example # 12(i) X ~ 92 +14.58
The price of 2kw generators are given below along X =106.58
frequencies. Find mean by Direct method. Median
Price | 90- | 95- | 100- | 105- | 110- | 115- | 120- Median is a value which is in the center of
04 199 1104 1109 | 114 | 119 124 observation when all the observations are
f 4 11 15 24 18 9 3 . . . .
Solution: arranged in ascending or descending order. i.e.
By Direct Method Median divide the data in two equal parts.
Class F Mid point X Median for Ungroup Data
interval X) First the data should be ascending or descending
90 — 94 4 92 368 order.
95 -99 11 97 1067 For Odd number of quantities
100 —104 | 15 102 1530 . n+1
105109 | 24 107 2568 Median = ( 2 )th value
110 —114 | 18 112 2016 Where n is number of quantities
115-119 |9 117 1053 For Even number of quantities
120 — 124 %f= 5E 122 §j6f6X=8968 Median =%(gth+—n;2th) value
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Example # 13
Find the median for 2,4, 5, 6,3
Solution:
2,4,5,6,3
First arrange the data.
2,3,4,5,6
As number of quantities=5
So n=odd number

As we have

n+1

Median = (T) th value
541

Median = (T) th value

6
Median = (E) th value

Median = 3rd value

So
Median = 4
Example # 14

The following is the daily pocket money in
rupees for children of a family 10, 20, 15, 30.
Calculate Median.

Solution:

10, 20, 15, 30

First arrange the data.

10, 15, 20, 30

As number of quantities=4

So n=Even number

As we have
) 1/m n+2
Median = 5 (E th + > th) value
] 1 /4 442
Median = > (E th + — th) value
Median = %(an + 3rd)value

So
1
Median = 3 (15 + 20)

1
Median = 3 (35)
Median = 17.5

Unit#6

Ex#6.3
Median for Group data (Discrete Data)
Make the cumulative frequency column.
Find out the median value in cumulative frequency

column by (2) th value
Where n is cumulative frequency
Example # 15
The following are the marks obtained by 35
students in a test..

X [10 |12 [15 |20 |25 |30

F |1 10 |5 13 |2 4

Solution:

Here n=35

So n=odd number

Now
n+1

Median = (T) th value
35+1

Median = ( ) th value

36
Median = (7) th value

Median = 18th value

See 18 in Cumulative frequency column
So

Median = 20
Example # 16:  Find median marks from
Marks 10 |20 |22 |25
No. of students | 0 2 4 6
Solution:
X f | Cf
10 |0 |0
20 |2 |2
22 |4
25 |6 |12
Here n=12
So n=Even number
Now

Median = (g) th value

12
Median = (7) th value

Median = 6 th value

See 6 in Cumulative frequency column
So

Median = 22



] https://web.facebook.com/TehkalsDotCom

Unit#6

@ https://tehkals.com
Ex#6.3

Example # 17
Find Median of the following distribution

Wages | 60- 70- 80- 90- 100-

69 79 89 99 109

Labour | 4 6 8 10 15
Solution:

Wages Class Boundaries | f C.f
60 — 69 59.5 - 69.5 4 4
70—-79 69.5 —-79.5 6 10
80 — 89 79.5-89.5 8 18
90 - 99 89.5—-99.5 10 |28

100 — 109 99.5 —109.5 5 33

First we find median class
Here n=33
Now
) n
Median = (E) th value

] 33
Median = (7) th value

Median = 16.5 th value
See 16.5 in Cumulative frequency column
Now

Median = L + E(f - C)

f\2
Here
L=1795
h=10
f=8
C=10
n =33

Put the values

) 10 /33
Median = 79.5 + ?(7 - 10)
Median = 79.5 + 1.25(16.5 — 10)
Median = 79.5 + 1.25(6.5)
Median = 79.5 + 8.125
Median = 87.625
Mode for ungroup data
The value that appears more times in a data is
called mode
Or
The most repeated or frequent value in a data.

Ex#6.3

Example # 18

From the following sizes of Kids trousers, find

the model size 25, 30, 31, 25, 35, 25

Solution:

As the most repeated value is 25

So

Mode=25

Example # 19

The following data shows the weights of the

students. Find the model weight.
Weight 40 142 |50 |51 |55
Students | 10 | 8 3 2 1

Solution:
Weight 40 |42 |50 |51 |55
Students | 10 | 8 3 2 1

As the highest frequency is 10

So the weight of highest frequency is 40

Thus

Mode=40

Mode of Group Data (Continuous Data)

_ fm_fo
N Ve S R (e M

Or

fm B f 0
Mode l+2fm—fo—f1Xh
L=Lower Class boundary of model class
h=width of class interval
fm = Heighest Frequency
fo = Frequency before Model Class
fi = Frequency after Model Class

Calculate Mode from the following.

Marks | 04 | 4-8 |8-12 | 12-16 | 16-20

Student | 3 5 4 6 2
Solution:
Marks No. of Students
0—4 3
4-—8 5
8—12 |4
12—-16 | 6
16 —20 |2

As the highest frequency is 6
Thus 12 — 16 Model Class
As we have

fm - f 0

Mode = Lt o ) = ) "

=12

Here
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fm=26 Example # 22
fo=4 Calculate the Geometric Mean for
fi=2 Marks 0—20 | 20—40 | 40—60 | 60 —80
h=4 Students | 3 4 10 11
Put the val golution:
Ut the vatues Marks f X log X flogX
6—4
Mode = 12 + X 4 0—20 |3 10 |1 3
(6-4)+(6-2) 20—40 | 4 30 | 14771 | 5.9084
Mode = 12 + % 4 40—-60 1|10 50 | 1.6989 | 16.989
% +4 60 —80 | 11 70 | 1.8450 | 20.295
= — Xf=28 YflogX =
Mode =12 + c X 4 61994
Mode =12+ 0.33 x 4 CM = - Y flogX
Mode = 12 + 1.32 M= antt=log\ T
Mode = 13.32 Put the values
Geometric Mean (G.M) _ - 46.1924
Geometric Mean is the nt" positive root of n G.M = anti — log ( 28 )
values. G.M = anti — log(1.697)
Geometric Mean of Ungrouped Data G.M = 44.64
1 . .
Geometric Mean = Anti — log (—Z log X ) Harmonic Mean of ungroup data
n Harmonic Mean is the reciprocal of the
Example # 21 Arithmetic Mean ot;Lthe reciprocal values.
Find Geometric Mean of the marks 60, 65, HM= T 1 7 T
70, 80, 85, 90, 75 A o W Y 5
lution: X1 X2 X3 *n
— n
X | LogX HM=——7r
1
60 | 1.7781 2(3)
65 | 1.8129
75 | 1.8750 Find Harmonic mean of 5, 6, 8, 9, 10.
80 |1.9030 Solution:
85 | 1.9294 5,6,8,9,10
90 | 1.9542 As we have
Y.D =13.0976
1 HM=1——7 7171
Geometric Mean = Anti — lo (_Z lo X) e R Tl B el
S\n L o8 56787910
1 5
Geometric Mean = Anti — log| = (13.0976 HM=
g(7( )) 0.2+0.16+0.125+ 011+ 0.1
Geometric Mean = Anti —log(1.8711) H M= 5
Geometric Mean = 74.32 ' 0.695
H.M =7.194
Geometric Mean of Group data Harmonic Mean of Group Data
log X 2
G.M = anti — log Zf—g H.M = f
7 hibrlr ok
X1 X2 X3 Xn
HM= ﬁ
2(5)
x




] https://web.facebook.com/TehkalsDotCom
@ https://tehkals.com

Ex#6.3

Example # 24
Find Harmonic mean for

Unit#6

Classes | 0-6 | 6-12 | 12-18 | 18- 24-30
24
f 1 2 5 4 6
Solution:
Classes f X /X
0—6 1 3 0.33
6—12 2 9 0.22
12 -18 5 15 |0.33
18—24 |4 21 |0.19
24 — 30 6 27 10.22
Lf=18 »L=129
HM= l

(1)

Put the values

e 18
T 1.29
H.M = 13.95

Weight mean for ungroup data
The numerical values which show the relative

importance of different items are called weights
and the average of different items having
different weights is called weighted mean.

Let x1, %5, x3 ... x,, are different values of items
having weights wy{, w,, w3 ... w, then Weighted
Mean is:

—_ X1 Wq + X W5 + X3W3 ... XpnWp
Xw =

Wi+ Wy +wg+ -+ wy
¥ LXW L xXwW

D) Wi CXw
Example # 25
The marks obtained by a student in Maths,
English, Urdu and Statistics were 70, 60, 80,
65 respectively. Find the average if weights of
2,1, 3,1 are assigned to the marks.

Solution:

X w xw

70 |2 140

60 |1 60

80 |3 240

65 |1 65
Yw=7 |XYw=505

Ex#6.3
As we have
— Y aw
w — ZW
¥ 505
w7
X, =72.14

Moving Average

It is succession of averages derived from the
successive segments of series of values. It
continuously recomputed as new data becomes
available. If progresses by dropping the earliest
value and adding the latest value.

Example # 26

During first week of May, daily temperatures

were recorded as given in the table. Calculate
3 — day moving average temperature.

Days Temperature
Saturday 40
Sunday 37
Monday 36
Tuesday 38

Wednesday | 37
Thursday 41

Friday 39
Solution:
Days Temperature | 3—day Moving
Average
Saturday 40
Sunday 37 40+ 37 + 36
3
= 37.67
Monday 36 37+ 36+ 38
3
= 37
Tuesday 38 36 +38+37
3
=37
Wednesday | 37 38+37+41
3
= 38.67
Thursday 41 37+ 41+ 39
3
=39
Friday 39
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Example # 27
Find median graphically from the following
frequency distribution.

Unit#6

Classes | 10- | 15- | 20- | 25- | 30- | 35-
14 19 24 |29 34 39

F 1 5 7 2 6 4

Solution:

Classes | Class Boundaries | f | C.f

10-14 9.5-14.5 1 |1

15-19 14.5-19.5 516

20-24 19.5-24.5 7 |13

25-29 24.5-29.5 2 |15

30-34 29.5-34.5 6 |21

35-39 34.5-39.5 4 |25

Median = Eth value

2
25
Median = > th value

Median = 12.5th value
25

20
15

125%
10

Ji

§ . —d
95 145 195245 295 345

o

Median = 24.14
So
Median = 24.5
Quartiles

n
1st Quartile = Zth value

2n
2nd Quartile = Tth value

n
2nd Quartile = Eth value = Median

3n
3rd Quartile = Tth value

Example # 28
Find mode graphically from the following
frequency distribution.

Classes | 20- | 25- | 30- | 35- | 40- | 45- | 50-
24 |29 (34 [ 39 |44 |49 | 54

F 1 4 8 11 (151 9 2
Solution:
Classes | Class Boundaries | f
20-24 19.5-24.5 1
25-29 24.5-29.5 4
30-34 29.5-34.5 8
35-39 34.5-39.5 11
40-44 39.5-44.5 15
45-49 44.5-49.5 9
50-54 49.5-54.5 2
15 Mode =415
14
13
12
1l
10
gl 9
g8
gl 7
£l 6
5
4
3
2
I [—‘ ;
0

195 245 295 345 3054 45 495 N8

—
>

~Class Boundaries

Find Q4 and Q; from the following
distribution.

Marks | 0-10 | 10-20 | 20-30 | 30-40 | 40-50

f 3 5 9 3 2
Solution:

Marks f | Ct

0-10 3 13

10-20 5 |8

20-30 9 |17

30-40 3 120

40-50 2 122

n
Location of Q; = n th value

22
Location of Q, = T th value

Location of Q = 5.5 th value

3n
Location of Q5 = T th value
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) _ 3(22 Q2: | Weights of students of 10" grade are 45, 30, b
Location of Q3 = th value 25, 36, 42,27, 31, 43, 49, 50. Calculate mean
. 66 by Short cut Method
Location of Q3 = T th value Solution:
Location of Q3 = 16.5 th value Let assumed mean=25
) X D=X-a
0 T Cumulative Frequency Polygon 45 45 —-25=20
T 30 30—25=5
25 I 25 25—-25=0
T : 36 36 —25 =11
20.:: 42 42 — 25 =17
£ ' 27 27 —25=2
P ] 31 31-25=6
o5 T 43 43 —25 =18
= 49 49 — 25 = 24
10 T 50 50—-25=25
+ »X =378 | YD =128
-+ — D
+ X=a+ Z—
5 T o n
d Put the values
L : _ 128
0 j. : 1 '| } X=25+—o
: 0 —
10 15 20 (‘31(: 40 5 % = 25 + 12.8
o -+ X = 37.
Q,=15,Q,=294 ) EUE
Q3: | Using an assumed mean, find the mean of
following numbers 1242, 1248, 1252, 1244
Ex#6.3 1249 NZSYY
Paged 132 L: - d mean=1242
The following are weights (in kg) of students of ; assum]g:r;(l_e;n
10™ grade are 45, 30, 25, 36, 42, 27, 31, 43, 49, 1242 | 1242-1242=0
50. Calculate mean of the weights. 1248 | 1248-1242=6
Solution: 1252 | 1252-1242=10
Let 1244 | 1244-1242=2
X=45, 30, 25, 36, 42,27, 31, 43, 49, 50 1249 | 1249-1242=7
As we have ZZ D =25
X — D
Mean = 2X X=a+——-
n
45+ 30 + 25 + 36 + 42 + 27 + 31 + 43 + 49 + 50 Put the values
Mean = 10 _ 1242 25
X = —
_ 378 + 5
Mean = —& X=1242+5
" 37.8 X = 1247
ean = W
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Find the mean marks obtained by students of
9" class in maths.

Score 0- 16— | 32— [ 48— | 64—
15 31 47 63 75
F 0 10 40 70 45
Solution:
Score | f X X
L+U
)
0-15 7.5 0
16 — 10 23.5 235
31
32 - 40 39.5 1580
47
48 — 70 55.5 3885
63
64 — 45 69.5 3127.5
75
Xf= LfX=
165 8827.5
As we have
7o X
Xf
Put the values
= 8827.5
~ 165
X =535
Find the median of Heights of boys in inches
64, 65, 65, 66, 66, 67
Solution:
64, 65, 65, 66, 66, 67
As n=6
So
65 + 66
Median = >
131
Median = -
Median = 65.5

Find the median of Salaries of 8 workers of a
factory 7000, 6600, 8000, 4500, 7500, 11000,
9000, 7500

Solution:

7000, 6600, 4500, 7500, 11000, 9000, 7500
First arrange the data in ascending order

4500, 6600, 7000, 7500, 7500, 8000, 9000,
11000

As n=8

Unit#6
Ex#6.3
So
7500 + 7500
Median = —
1500
Median = ——

Qe6:

Median = 7500

Find the Arithmetic mean, Geometric mean,
Median and Mode of the following data 58,
59, 60,62, 64, 64, 65, 67, 67, 68,70, 71, 71,7, 73
Solution:

X Log x
58 1.7634
59 1.7709
60 1.7782
62 1.7924
64 1.8062
64 1.8062
65 1.8129
67 1.8261
67 1.8261
68 1.8325
70 1.8451
71 1.8513
71 1.8513
71 1.8513
73 1.8633
2 X =990 |YlogX =27.2770

Arithmetic Mean = —

n
) ) 990
Arithmetic Mean = —
15

Arithmetic Mean = 66

Geometric Mean
1
Geometric Mean = Anti — log (EZ log X)

1
Geometric Mean = Anti — log (E (27.2770))

Geometric Mean = Anti — log(1.8185)
Geometric Mean = 65.83

Median

As n=15

Hence central exact value is median.

So

Median = 67

Mode

As mode is the most repeated value in a data
So

Mode =71
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Q7: | A set of data contains the values of 148, 145, Median
160, 157, 156, 160. Show that Wages f Class C.f
Mode>Median>Mean Boundaries
Solution: 112-116 | 3 111.5-116.5 3 C
148, 145, 160, 157, 156, 160 117-121 |20 f | 116.5-121.5 23
To Show 122 -126 | 11 121.5-126.5 34
Mode>Median>Mean 127-131 | 4 126.5-131.5 38
Now 132-136 | 5 131.5-136.5 43 n
n
Mean = o Median = 5 th term
148 + 145 + 160 + 157 + 156 + 160 ] 43
Mean = G Median = 7th term
926 Median = 21.5 th term
Mean = —
6 Now
Mean = 154.33 ] h m
Median Medlan=l+]—f(§—6)
First arrange the data in ascending order [ =1165
145, 148, 156, 157, 160, 160 h=5
As n=6 c=3
So Put the values
. 156 + 157 5 /43
== Median = 116.5 + = (7 - 3)
Median = -5 Median = 116:5 + 0.25(21.5 — 3)
2 Median = 116.5 + 0.25(18.5)

Median = 156.5 Median = 116.5 +4.625

Mode . Median = 121125
As mode is the most repeated value ina data Mode
ISV;)o de = 160 Wages f Class Boundaries
Thus 112-116 |3 f, 111.5-116.5
Mode>Median>Mean 117-121 |20 f,, | 116.5-121.5
Q8: | From the following distribution 122-126 |11 f |1215-1265
Wages | 112 [ 117 [ 122 | 127 |132 127131 |4 126.5 - 131.5
- - - - - 132-136 |5 131.5-136.5
116 | 121 126 | 131 | 136 -
| [Workers | 3 | 20 | 11 | 4 | 5 Mode =1 + —— I fo —5<h
(i) (fn = fo) + (i — f1)
... | Construct a frequency table | = 1165
(i) Find class boundaries for each group
(ii)) | calculate Median, Mode, Harmonic Mean h=5
and Geometric Mean fm =20
Solution: fo=3
Wages f Class Boundaries fi=11
112-116 |3 111.5-116.5 Put the values
117-121 |20 | 116.5-121.5 20 — 3
122-126 |11 |121.5-126.5 Mode = 116.5 + 20=3+@20—1D * 5
127-131 |4 126.5—131.5
132-136 |5 131.5-136.5 Mode = 116.5 + x5

17+9
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_ 85
Mode = 116.5 + 1759
85
Mode = 116.5 + %
Mode = 116.5 + 3.27
Mode = 119.77
Harmonic Mean
Wages f X /X
112-116 |3 114 | 0.026
117 - 121 20 119 | 0.168
122 - 126 11 124 | 0.089
127 - 131 4 129 | 0.031
132 -136 5 134 | 0.037
Yf=43 »L=03s51
HM= l
()
Put the values
43
M =031
H.M =122.5
Geometric Mean
Wages | f X | logX flogX
112—- |3 114 | 2.0569 | 6.1707
116
117- |20 119 | 2.0775 | 41.5500
121
122—- |11 124 | 2.0934 | 23.0274
126
127—- | 4 129 | 2.1106 | 8.424
131
132—- |5 134 | 2.1271 | 10.6355
136
Xf = 2flogX =
43 89.8260

G.M = anti — log <Z_1fx zflogX>

Put the values

1
G.M = anti — log (E X 89.8260)

G.M = anti — log(2.0890)
G.M =122.7374

Unit# 6
Ex#6.3
Q9: | Find Median, Q1, Q3 and mode Graphically
Classes | 10— | 15— [ 20— [25- |30-
14 19 24 29 34
F 1 3 7 12 2
Solution:
Classes | Boundaries |F | C.f
10—-14 | 95—-145 |1 |1
15—19 | 145—-195 |3 |4
20—24 | 195—-245 |7 |11
25—29 | 245—-295 | 12|23
30—34 | 295—-345 |2 |25
Median

n
Median = > th value

25
Median = > th value

Median = 12.5 th value
Quartile

= Zthval
Ql_Z value

25
Q1 = —thvalue

4
Q; = 8.25 thvalue
And Also

3n
Q3 = T th value

3(25)
Q5 = 2 th value

75
Q5 = T th value

Q5 = 18.75 th value
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Ex# 64
Measure of Dispresion

Disprssion is the scatterdness of values from its
central value (Average)

Types of Measure of Dispresion are:
Range
Standard Deviation
Variance
Range
The range is the difference between the smallest
observation and the largest observation.
Formula

Range = Largest value — Smallest value
Note:
Range is very rarely used as it does not tell us
about the observation in between the largest and
smallest values.
Example # 30
What is the range of the data 209, 260, 270,
311, 311
Solution:
Largest value = 311
Smallest value = 209
Range =7
As we have
Range = largest value — smallest value
Range = 311 — 209
Range = 102
Example # 31: Following are the names and
heights of mountains in Karakoram. Find the

range of heights.
K-2 8611 m
Gasherbrum I 8068 m
Broad 8047 m
Gasherbrum 11 8035 m
Gasherbrum 111 7952 m
Gasherbrum IV 7925 m
Rakaposhi 7788 m

Solution:

Largest height = 8611 m
Smallest height = 7788 m

Range =7

As we have

Range = largest height — smallest height
Range = 8611 — 7788

Range = 823 m

Unit#6

Ex#6.4

Exp32
Calculate the range from the given data.

Classes | 5 10 15 20 25
-9 | —-14 | —-19 | —24 | — 29

F 10 |15 12 21 3

Solution:

Classes Boundaries Frequency
5-9 4.5-9.5 10

10—14 | 95-145 |15
15—-19 | 145-195 |12
20—24 | 19.5-245 |21
25—-29 | 245-295 |3

Lower Limit of first group = 4.5

Upper Limit of last group = 29.5

Range =7

As we have

Range = 29.5 — 4.5

Range = 25

Example # 33

The number of grams in various candy bars are

listed below.

Find the mean, median, mode, and range. Round

to the nearest tenth if necessary. Then selected

the appropriate measure of central tendency or

range to describe the data. Justify your answer.

9,8,9,8,9,13,24

Solution:

9,8,9,8,9,13,24

Mean

9+8+9+8+9+13+24
7

Mean =

oan — 30
ean—7

Mean = 11.43

Median

First arrange the data
8,8,9,9,9,13,24

As number of quantities=7
So n=odd number

As we have

n+1

Median = (T) th value
74+1

Median = (T) th value

8
Median = (§> th value

Median = 4th value
So
Median =9
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Ex#6.4

Range

Range = Max.value — Min.value

Range =24 — 8

Range = 16

The appropriate measure of central tendency or
range to describe the data is median or mode. The
mean is affected by the highest value 24 gram
Standard Deviation

It is the positive square root of the average of
squared deviations measured from Arithmetic
Mean (A.M).

Standard Deviation for Ungrouped Data

2

X-X
Standard Deviation = ¥
OR
XZ X 2
Standard Deviation = ZT — (%)

Standard Deviation for Grouped Data
(Discrete and Continuous data)

-
Standard Deviation = ZIC(};—;X)
OR

2
Standard Deviation = \/ Zg ;(2 — (%)

Variance

Variance is the square of standard deviation.
Variance is usually denoted by the symbol “S”.
Variance for Ungrouped Data

s(x - X)°

(&)

Variance for Grouped Data (Discrete and
Continuous data)

Variance = §2 =
OR

X2
n

Variance = S? =

—\2
Variance = §2 = W
OR

- o, XfX? XN
Variance = §? = o _ (g)

Example # 34
Find variance and standard deviation of 6, 8,
10, 12, 14

Unit#6
Ex#64
lution
X X?
6 36
8 64
10 100
12 144
14 196
¥X =50 | ¥X% =540
. TX2¥X\?
Variance = — — (—)
n n
Put the values
Variance = 240 (50)2
ariance = z z

Variance = 108 — (10)2
Variance = 108 — 100
Variance = 8

Standard Deviation

X2 X\2
Standard Deviation = ZT — (Z_)

n

Put the values

540

50\°
< (5)
Standard Deviation = \/m
Standard Deviation = V108 — 100
Standard Deviation = V8
Standard Deviation = 2.83

Standard Deviation =

Example # 35
Find Standard Deviation and Variance
Rotten 0- | 4- | 8- 12- | 16- | 20-
Eggs 4 8 12 | 16 20 24
Crates 5 10 |15 |20 6 4
Solution:
Defective | f X X fX?
0-4 5 2 |10 20
4-8 10 6 |60 360
8-12 15 10 | 150 1500
12-16 20 14 | 280 3920
16-20 6 18 | 108 1944
20-24 4 22 | 88 1936
Xf= YfX= | XfX?=
60 696 9680
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Ex#6.4
Variance
Variance < 21 X0 (BFXY
ariance = Zf (Zf)
_ 9680 /696\°
Variance = <o (E)

Variance = 161.33 — (11.6)2
Variance = 161.33 — 134.56
Variance = 26.77

Standard Deviation

Standard Deviation = v/variance

Standard Deviation = vV26.77
Standard Deviation = 5.17

Ex# 6.4

Find the range of 11, 13, 15, 21, 19, 23
Solution:
11,13,15,21,19,23

Maximum = 23

Minimum = 11

Range = Maximum — Minimum
Range = 23 - 11
Range = 12

A bank branch manager interested in waiting
times of customers carried out a survey. A
random sample of 12 customers is selected
and yielded following 5.90, 9.66, 5.79, 8.02,
8.73, 8.01, 10.49, 8.35, 6.68, 5.64, 5.47,9.91
Solution:

5.90, 9.66, 5.79, 8.02, 8.73, 8.01, 10.49, 8.35,
6.68, 5.64,5.47,9.91

First arrange the data

5.47,5.64,5.79,5.90, 6.68, 8.01, 8.02, 8.35,
8.73,9.66, 9.91, 10.49

X X?
5.47 29.9209
5.64 31.8096
5.79 33.5241
5.90 34.81
6.68 44.6224
8.01 64.1601
8.02 64.3204
8.35 69.7225
8.73 76.2129
9.66 93.3156
9.91 98.2081
10.49 110.0401

YX =92.65 | YX% =750.6667

Unit# 6
Ex#6.4
Average
X
Average = 2—
n
A _ 92.65
verage = v
Average = 7.72
Median
As n=12
So
8.01 + 8.02
Median = —
. 16.03
Median = —

Median = 8.015
Standard Deviation

Standard Deviation =

=)

Put the values

750.6667 (92.65)2
12 12

Standard Deviation = \/62.5556 — (7.7208)2

Standard Deviation = V62.5556 — 59.6107

Standard Deviation = v2.9449
Standard Deviation = 1.7160

Standard Deviation = \/

Q3: Calculate the Range, Variance, and Standard
Deviation for discrete data

X |5 |10 |11 13|15

f 2 3 4 1 15
Solution:

X f X fX?

5 2 10 50

10 |3 30 300

11 14 44 484

13 |1 13 169

15 |5 75 1125

Yf=15 | YfX =172 | Y fX? =2128

Range

Minimum Value = 5
Maximum Value = 15
Range =7

As we have

Range =15—-5
Range = 10
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Ex#6.4
Variance
Variance < 21 X0 (BFXY
ariance = Zf (Zf)
_ 2128 [172\?
Variance = BT (E)

Variance = 141.87 — (11.47)?
Variance = 141.87 — 131.56
Variance = 10.31

Standard Deviation

X2 X\2
Standard Deviation = \/ ) (l)

>f  \Xf
Standard Deviation — 2128 (172)2
anaar eviation = 15 15

Standard Deviation = /141.87 — (11.47)2
Standard Deviation = v141.87 — 131.56

Standard Deviation = v10.31
Standard Deviation = 3.21

The following table shows the marks obtained
by 10 students of two sections of 10" class.

Sec |79 (694 |7|5 8 (8 |7
A
Sec |6 106 (4|2 |8 |10{6 |99
B
Solution:
Section A
X X?
7 49
9 81
6 36
9 81
4 16
7 49
5 25
8 64
8 64
7 49
YX=70 | ¥X? =514
Arithmetic Mean
¥ 2X
n
— 70
=10
X=7

Unit#6
Ex#64
Variance
. TX? XN\
Variance = — — (—)
n n

Put the values
Vari 514 <70)2

ariance = 10 10

Qs:

Variance = 51.4 — (7)?
Variance = 51.4 — 49
Variance = 2.4

Section B

X X?

6 36

10 100

6 36

4 16

2 4

8 64

10 100

6 36

9 81

9 81

YX =70 | ¥X? =554
Arithmetic Mean
Y 24

n
— 70
X=10
X=7
Variance
. TXEEX\
Variance = — — (—)
n n
Put the values
, 554  (70\°

Variance = 10 (1())

Variance = 55.4 — (7)?
Variance = 55.4 — 49
Variance = 6.4

Following are the marks (out of 75) of eight
students in two subjects.

Student |A |B |C |D |E |F |G |H

Maths | 54 | 63 | 59 | 45|52 |35 |61 |68

Physics | 52 | 55 | 57 | 51 | 56 | 58 | 50 | 59

Compare the standard deviation of the marks
and tell that in which subject students are
more consistent.
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Solution:
Maths

X X2

54 2916

63 3969

59 3481

45 2025

52 2704

35 1225

61 3721

68 4624

X =437 | YX? = 24665
Arithmetic Mean
7o 2

n
— 437
=%
X = 54.625
Standard Deviation
2 2
Standard Deviation = Z% — (Z%)

Put the values

o 24665 (437\*
Standard Deviation = - (T)

Standard Deviation = \/3083.125 — (54.625)2
Standard Deviation = v3083.125 — 2983.891

Standard Deviation = v99.234
Standard Deviation = 9.962

Physics
X X?
52 2704
55 3025
57 3249
51 2601
56 3136
58 3364
50 2500
59 3481
YX =438 | YX? = 24060

Arithmetic Mean

72X

n
— 438
X —_—

8

Unit#6

Q6:

Ex#64
X =54.75
Standard Deviation
X2 X\2
Standard Deviation = ZT — (ZT)

Put the values

24060 /438\°
Standard Deviation = — — (T)

Standard Deviation = ,/3007.5 — (54.75)2
Standard Deviation = v3007.5 — 2997.6
Standard Deviation = v9.94

Standard Deviation = 3.15

The following is the distribution for the
number of defective bulbs in 30 cartons
(Packs). Find variance and standard deviation
of defective bulbs.

Defective |0— |2— [4-6|6-8 | 8—
2 4 10
Packs 1 3 15 10 2
Solution:
Defective | f X fX [X?
0-2 1 1 |1 1
24 3 3 27
4—-6 15 5 |75 375
6-8 10 7 170 490
8-10 2 9 |18 162
f X fX?
=31 =173 = 1055
Variance
Vari YrX? (ZfX )2
ariance i i
, 1055 /173\?
Variance = 31 ( 31 )

Variance = 34.03 — (5.58)?
Variance = 34.03 — 31.14
Variance = 2.89

Standard Deviation

Standard Deviation = v/variance
Standard Deviation = v/2.89
Standard Deviation = 1.7
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UNIT
INTRODUCTION

Ex 1

1° = One Degree

1’ = One minute

1" = One second

Note

1° = 60 minutes = 60’

1’ = 60 seconds = 60"

1° = 3600 seconds = 3600

Also
1 o
1'=(—
(60
1 o
1" =(=—
(3600)

Example # 1: Convert 15°30'25" to decimal form.

Solution:
15°30'25"

1\° ) 1 \°
As 1, = (%) and 1 = (m)
So
15°30'25"

1\° 11\°

— o
—15 +<30x@) +(25xm>
= 15° + 0.5° 4+ 0.0069°
= 15.5069°
Thus

15°30'25" = 15.5069°

Unit #7

Example # 2: Convert 38.39° to D°M’S" form.
Solution:

42.25°

As1°=60"and 1' = 60"

38.39° = 38° 4 0.39°

38.39° = 38° + (0.39 x 60)’
38.39° = 38° 4 23.4’

38.39° = 38° + 23’ + 0.4’
38.39° = 38° 4+ 23’ 4+ (0.4 x 60)"
38.39° = 38° 4 23 + 24

38.39° = 38°23'24

Relation between radians and degrees
As circumference of a circle = 2mr

#7

'O TRIGNOMETRY

Ex#7.1
So 2w radians = 360°

7 radians = 180°

T
0 radians = 90°
T

3 radians = 60°

T
T radians = 309 and so on ...

As
7 radians = 180°
, 180°
1 radian =
T
| radian 180°
radtan = 394159

1 radian = 57.296°
1 radian = 57.3°
Similarly

180° = 7 radians

o_ " 4
1 180 radians

~3.14159

180
19 = 0.0175 radians

0 radians

4
Example # 3: Convert 7radians to degrees.

lution:
4 di
7 radians
As mtradian = 180°
Now
41
7
41
7
41
7

4
radians = = X 180°
radians = 4 x 25.71°

radians = 102.84°

Example # 4 Convert 31°45’ to radians.
Solution:

31945’

First, we convert it into Decimal form

1 (o]
As1’ = (—)
S 60

So
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1 o

31°45' = 31° + (45 X —)
60

31°45' = 31° + 0.75°

31°45' = 31.75°

Now we have 31.75°

01
As 1° = 180 radians

Now
T
75° =31.75 X — '
31.75 31.75 180 radians
31.75° = 31.75 x 3.14159 di
. = 31. 180 radians

31.75° = 31.75 x 0.0175 radians
31.75° = 0.5556 radians

Unit #7

(iv) 18°6'21"
Solution:
18°6'21"

(o] 1 (0]
Asl =(— d1 —(—)
S (60) an 3600
So

1 0] 0]
18°6'21" = 18° (6><—) (21>< )
+ 60 + 3600

18°6/21" = 18° + 0.1° + 0.0058°
18°6'21" = 18.1058°

Q1: Convert the following angles from D°M’'S" forms
to decimal forms.
(i) 80°15'35"

Q2: Convert the following angles from decimal forms
toD°M’S’

(i) 42.25°

Solution:

42.25°

As1° =60"and 1' = 60

42.25° = 42° + 0.25°

42.25° = 42° + (0.25 x 60)’

42.25° = 42° + 15’

(i) 57.325°

Solution:

57.325°

As1°=60"and 1' = 60"
57.325° = 57° + 0.325°
57.325% = 57° + (0.325 x 60)’
57.325° = 57° + 19.5/
57.325% = 57° + 19" +0.5’
57.325° = 57° + 19’ + (0.5 x 60)"
57.325° = 57° + 19’ + 30’
57.325° = 57°19'30"

Solution:
80°15'35"
1,° 1 \°
Asl g (@) o (3600)
So
1 (0] 1 (0]
oq1c/ac" — o == —_
80°15'35" = 80° + (15 X 60) + (35 X 3600)
80°15’35" = 80° + 0.25° + 0.0097°
80°15'35" = 80.2597°
(i) 39°48'55"
Solution:
39948'55"
11\° . 1 \°
As1'= (%) and 1° = (3600)
So
14° 1 1\°
ogqQ'ce" — o — —_—
39048'55" = 39° + (48 x 60) + (55 x 3600)
39948'55" = 39° + (0.8° + 0.0153°
39948'55" = 39.8153°
(iii) 84°19'10"
Solution:
84°19'10"
1 [0] ., [0]
Asl'= (E) and 1° = (3600)
So
14° 1 1\°
o I " o .
84°19'10" = 84° + (19 X 60) + (10 X —3600)

84°19’10" = 84° + 0.32° 4+ 0.0028°
84°19'10" = 84.3228°

(iii) 12.9956°

Solution:

12.9956°

As1°=60"and 1’ = 60"
12.9956° = 12° + 0.9956°
12.9956° = 12° + (0.9956 x 60)’
12.9956° = 12° 4+ 59.736'
12.9956° = 12° + 59’ + 0.736'
12.9956° = 12° + 59’ 4 (0.736 x 60)"
12.9956° = 12° + 59’ + 44.16
12.9956° = 12° + 59’ + 44"
12.9956° = 12°59'44"

(iv) 32.625°
Solution:
32.625°
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As1°=60"and 1’ = 60 Solution:
32.625° = 32° + 0.625° —3r

—— radians

32.625° = 32° + (0.625 x 60)’ 4
32.625° = 32° + 37.5’ As mtradian = 180°
32.625° = 32° 4+ 37" + 0.5’ Now
32.625° = 32° + 37’ + (0.5 x 60)" T3 dians = —> x 180°
32.625° = 32° + 37’ + 30’ . 4
32.625° = 32°37'30" - radians = —3 X 45°
Q3: Convert the following radian measures of angles ﬁ radians = —135°

into the measures of degrees.
(i) 2 radians

Solution:
2 radians
180°
As 1 radian =
Now
] 180°
2 radians = 2 X
I
2 radi . 180°
= X —
rac 3.14159

2 radians = 2 x 57.3°
2 radians = 114.6°

Q4: Convert the following angles in terms of radians.
(i) 45°

Solution:

45°

i1
As 1° = 180 radians

Now

013
45° = 45 x 180 radians

o) .
45 —4rad1ans

T
(i) 3 radians

Solution:

5 di

3 radians

As tradian = 180°

Now

O adians = 2 x 180°
2 _2y
3 radians 3

57
?radlans =5x60°

51
3 radians = 300°

(ii) 120°
Solution:
120°

b1
As 1° = 180 radians

Now

m
o _ X —— :
120 120 180 radians

i
120° =12 x 18 radians
I
120° =2 % 3 radians

2T
120° = —radians

T3
(iii) r radians
Solution:
T
Z radi
e radians
As mtradian = 180°
Now

o 180°
6 radians = 6

T
3 radians = 30°

-3n
(iv) “a radians

(iii) —210°
Solution:
—210°

T
As 1° = 180 radians

Now

1
—210° = —210 X — radians

180

T
—21 X% 18 radians

—210°

m
—210° = -7 x 3 radians

—71
—-210° = Tradians

(iv) 60°35'48"
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Solution: l=1r0
60°35'48" Put the values

First, we convert it into Decimal form

11° 1 \°
Asl= (%) and 1° = (3600)

So
60°35'48"
1\° 1 \°
— o
=60 +<35><@) +(48xm>
= 60° + 0.58° + 0.0133°
= 60.5933°
Thus

60°35'48" = 60.5933°
Now we have 60.5933°

01
As 1° = — radians

180
Now
T
o _ _ :
60.5933 60.5993 x 180 radians
3.14159

60.5933° = 60.5993 x SETT radians

60.5933° = 60.5993 x 0.0175 radians
60.5933° = 1.06 radians

=2 ()

Exercise 7.2
Sector of a circle

Length of an arc of circle
Consider a circle with “O” and radius r, which
subtends an angle 0 radians at the center O. Let AB is the
minor arc of the circle whose length is equal to [ as
shown in figure.
Now P
length of an arc AB

Radian = - -
radius of circle

6 =
Or

~ =~

=ré

Example # 5:
Find the length of an arc of a circle of radius 5 cm

. 3 .
which subtends an angle of T" radians at the centre.

Solution:

3n
0 = Tradians, r=5cm

To Find:
l=?

As we have

= 157
4
- 15(3.14159)
B 4
- 4712
4
l= 11.78 cm
Example # 6:

Find the distance travelled by a cyclist moving on a
circle of radius 15 m, if he makes 3.5 revolutions.

Solution:
r=15m

As 1 revolution = 21 radins

3.5 revolutions = 3.5 X 2w radins
3.5 revolutions = 7m radins

To Find:

Distance travelled = [ =?

As we have

l=r6

Put the values

l=15Xx7m

[l =105mm

Example # 7:
An arc of length 2.5 cm of a circle subtends an angle
0 at the centre O of diameter 6 cm. find the value of 0

Solution:
=25 cm,

As Diameter = 6 cm
Th —d—6—3
enr—z—z— cm

To Find:

0 =?

As we have
l=1r0

Put the values
25=36
Divide B.S by 3
25 36

3 3
0.833 =0

0 = 0.833 radians

Example # 8:
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If length of an arc of a circle is 5 cm which subtends an
angle of measure 60°, find the radius of the circle.
Solution:
6 = 60°,
To Find:
r=7?

r=5cm

First, we convert degree to radians
m
As 1° = — radians
180
Now

018
60° = 60 X 180 radians

L

60° = 6 x 18 radians
01

60° = — radians

m
Thus 6 = = radians

Now we have
l=r06
Put the values

5= xn

3
Multiply B. S by 3

3 m 3
EX—=rXx=—X—

T 3
15
— =7
T

15

314159
477 =7

r=4.77 cm

Unit #7

Example # 9: Find the area of sector with central ang"l"e\l__ =
of 60° in a circular region whose radius is 5 cm.
Solution:
Given that:
r=>5m,
To Find:
Area of sector = A =?

First, we convert degree to radians

0 = 60°

B
As 1° = 180 radians

Now
60° = 60 X T radians

- 180

T
60° = 6 X 13 radians
T
60° = 3 radians
T

Thus 6 = 3 radians

Now we have

1
Area of sector = Erze

Put the values

1 gL
_ =2 (L
Area of sector = > (5) (3)
1 3.14159
Area of sector = > (25) (T)

1
Area of sector = > (25)(1.047)

1
Area of sector = 3 (26.175)

Area of sector = 13.09 cm?

Area of sector

Consider a circle of radius
r with centre O, PQ as an arc
which
radians at the centre as shown in

subtends an angle 6

figure. R
By Proportion o
Area of sector POQ 6

r? 21

0
Area of sector POQ = 7 X mr?

1
Area of sector POQ = Erze
Thus

A _1 )
rea—zr

Exercise # 7.2

Page #171
Q1: Find [ when

/4
(i) 6= gradians, r=2cm
lution:

T
0 = gradians, r=2cm

To Find:

[ =?

As we have

l=1r0

Put the values

T

=2 ()

- 3.14159
-3
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l=1.047cm

Unit #7

Put the values

(ii) 6 = 30°, r=6cm
Solution:

6 = 30°, r=6cm

To Find:

l=?

First, we convert degree to radians
i
As 1° = — radians
180
Now

01
o _ X —— :
30 30 180 radians
b
30° =3 x 18 radians
i
30° = 3 radians

i
Thus 6 = 3 radians

Now we have
l=r06
Put the values

B

l = mcm
[ = 3.14159 cm

5=260
Divide B.S by 2
5 26
27 2
25=160

0 = 2.5 radians

(ii) 1 =30 cm, r =6cm
Solution:

[ =30 cm, r=6cm
To Find:

0 =?

As we have

l=r6

Put the values

30=66

Divide B.S by 6

30 66

6 6

5=06

0 = 5 radians

(iii) I = 6 cm, r=2.87cm
Solution:

T
(iii) 0 = ?radlans, r=6cm
lution:
4 )
6 = ?radlans, r=6cm
To Find:
=7
As we have
l=71r06

Put the values

~of2)

l=6 cm, r = 2.87 cm
To Find:
0 =?
As we have
l=r6
Put the values
6=2.8760
Divide B.S by 2.87
6 2876

2.87 287
2.091=0

0 = 2.091 radians

L=dn Q3: Find  when
l =4(3.14159) _ T _
= 1257 cm (i) 6= gradlans, l=2cm
Q2: Find O when M%m
(i) L =5cm, r=2cm 0= Eradians, l=2cm
lution: To Find:
l = 5cm, r=2cm -9
To Find: As we have
0 =?
=710
As we have

l=71r06

Put the values
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2=1rX-—
"%

6

Multiply B.S by —

T

6 n 6

2X—=1rX—X—

T 6 m
12_

=r
T

12

314159
382 =r

r =3.82cm

Unit #7

5X—=r
T

20

— =7

T

20

314159
6.366 = r

r = 6.366 cm

1
(ii) 6 =3 Eradians, l==—m
Solution:

1 4
0 = 3 —=radians, l= 7 m

9—7 di l—4
—Zralans, —7m

To Find:

r=7?

As we have
l=r0

Put the values

4_ 7
7= 773

2
Multiply B.S by =

Q4: Find the area of sector whose radius is 4 m, with
central angle 12 radian.

Solution:

Given that:

r=4m, 0 = 12 radians

To Find:

Area of sector = A =7

As we have

1
Area of sector = Erze
Put the values

1
Area of sector = > (4)?(12)

1
Area of sector = 3 (16)(12)

Area of sector = (8)(12)
Area of sector = 96 m?

3m
(iii) 0 = Tradlans, l=15cm
Solution:
3
6 = —radians, l=15cm
To Find:
r =7
As we have
l=71r06

Put the values

15 = x 8

4
Multiply B.S by 3n
3 4

4
1I5X—=rX—X—
> 3 r 4 3

Q5: The arc of a circle subtends an angle of 30° at the
centre. The radius of a circle is 5 cm. find;

(i) 'Length of the arc

(ii) Area of sector formed.

Solution:

Length of the arc

r=>5m, 6 = 30°

To Find:

l=?

First, we convert degree to radians
T
As 1° = — radians
180
Now

01
30° = 30 x 180 radians

T
30° = — radians

T
Thus 6 = — radians

Now we have
l=1r0
Put the values

=5 )
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3.14159 r=10m

L= 5( 6 ) 0 = 3.5 revolutions = 7w
l =5(0.524) To Find:
l=2.62cm Distance travelled = [ =?
Area of sector formed As we have
Given that: =10
r=>5m, 6 =30°= g radians Put the values

. l=10%x 7w
To Find: =707 m
Area of sector = A =?
As we have Q8: What is the circle measure of the angle between

1
Area of sector = ETZB

Put the values

1 g1
v A
Area of sector = > (5) (6)

3.14159)
6

1
Area of sector = 2 (25)(0.524)

1
Area of sector = > (25) (

1
Area of sector = > (13.1)

Area of sector = 6.55 cm?

the hands of the watch at 3 o’clock?
Solution:

Since one complete rotaion = 360°

1
As 3 o’clock shows = 1 of complete rotaion
1
So 3 o'clock = 7 X 360°

So 3 o’clock = 90°

s
Hence 3 o’clock = 90° = 5 radian

Q6: An arc of a circle subtends an angle of 2 radian at
the centre. If area of sector formed is 64 cm?. Find the
radius of circle.

Solution:

Given that:

6 = 12 radian

Area of sector = 64 cm?

To Find:

r =7

As we have

1
Area of sector = Erze

Put the values

1,
64 = 5T 2)
64 =12
r? =64
Taking Square root on B. S
Jr2 =64
r=8cm

Q9: What is the length of the arc APB ?
Solution:

r=8cm T
To Find: v

=7 / ~ 8cm
From the figure ‘\\

s \

— [ :
0 =90° = > radian Vs
As we have - T

=710
Put the values

l—8xn
B 2

l=4mcm

Q7: In a circle of radius 10m, find the distance
travelled by a point moving on this circle if the point
makes 3.5 revolutions. (3.5 revolutions = 7m)
Solution:

Q10: Find the area of sector OPR.
Solution:

From the figure

6=60° P

r=6m,
To Find:
Area of sector = A =7
First, we convert
degree to radians

T
As 1° = 180 radians
Now 0

01
60° = 60 x 180 radians
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T
60° = 3 radians
T
Thus 6 = 3 radians
Now we have
1
Area of sector = Erze
Put the values
Area of sector = 1(6)2 (E)
2 3
Area of sector = 1(36)(“)
rea of sector = > 3
Area of sector = (18) (E)
3
Area of sector = 6T cm?
Ex#7.3
Quadrants

The General Angle (Coterminal Angles)

Angles having the same initial and terminal
sides are called coterminal angles, and they differ by a
multiple of 27 radians or 360°. They are also called
general angles.
Let 6 = 30°
Then 30° + 360° = 390°
And 30° — 360° = —330°
The coterminal angles of 30° are 390° and —330°

.—-2339

Angle in standard position

In XY — plane, an angle is in standard position if:
> Its vertex is at origin of XY — plane
> lItsinitial side lies along the positive x — axis.

Note:

» When an angle is positive then it shows anti — clock
wise direction.

» When an angle is negative then it shows clock wise
direction.

In the given figure
An angle of measure 45° shows anti — clock wise
direction while —45° shows clock wise direction.

The Cartesian plane is divided into four
guadrants and the angle 0 is said to be in that quadrant
where OP lies.

yv
/1\

Guadvant U Cuodyord T
)LAO)‘07O \&}01670
(’“\() 9 ) (M4, d)

X’ X

Buadyend ’lj ‘@gwo\dc(“wd '_\—_’y,

“40)64 O

GNP

Quadrantal Angles
Quadrantal angles are those angles whose

terminal sides coincide with co — ordinate axis i.e., x —
axis or y — axis. The Quadrantal measure of angles are
0°,90°,180°, 270° and 360° or
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Exercise #7.3 8T gy 360
Page # 174 o
Q1: Find coterminal angles of the following angles. T 288°
(i)l 5t§°n Thus S?H lies in 2nd Quadrant
Solution:
55° (ii) 75°
As 55° + 360° = 415° Solution:
And 55° — 360° = —305° 75°
The coterminal angles of55° are 415° and —305° Thus 75° lies in 1st Quadrant
(i) —45° (iii) —818°
Solution: Solution:
? As —818° = —2(360°) —98°

As —45° 4+ 360° = 315°
And —45° — 360° = —405°
The coterminal angles of —45° are 315° and —405°

As —818° is negative so in anti — clock direction
Thus —98° lies in 3rd Quadrant

(---) n'
iii 5
Solution:
s

6
A T[+2 _m+12r 13w

e "TTT 8 T 6
A dn ] _n—=12r  —1lm

MeTTT T 6 e

i1 13w —11n
The coterminal angles of — are and
6 6 6

(iv) -3

iv) —
Solution:

—-3m

4
A —37T+2 _ —3m+8m_ 5Sm

STy TTTTT T
And —3r o = —-3n—-8r —1lm

M T T T

) —3r 5n —-11n

The coterminal angles of T are 3 and G

(iv) -5
iv 2
Solution:
-5
4
As mtradian = 180°
—57 B —5x 180°
4 4
5% 450
~
—57
— = -225°
2 5

As —225° is negative soin anti — clock direction
Thus — 225° lies in 2nd Quadrant

103°
lution:
103°
Thus 103° lies in 2nd Quadrant

Q2: State the quadrant in which the following angles

lie?

) 8m

Y 5
Solution:
8w

5
As mtradian = 180°

8m 8 x180°
5 5

Ex#7.4
Trigonometric Ratios

Hypotenuse

The side opposite to 90° is called hypotenuse.
Perpendicular

The side opposite to 6 or angle in consideration
is called perpendicular or opposite side.
Base
The side adjacent to 0 or angle in consideration is called
base or adjacent side.
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In the figure
< . Perpendicular AP =y
®© NA — 1
;{4} 5N Base OA—x_ i
c '%% Hypotenuse OP = 1 f Ey
é perp AP y X o * A [x
; sin® = =—=Z=y
- | P hyp  op 1
base O0A x
= cosB = A === 1 =x
4 PerPeindi el 0P _ -
perp AP vy
Reciprocal Identities tan @ = base 54
sin@ = or cosecO = 1 Thus, trigonometric ratios of unit circle are
cosec 0 sin© sin@ =y
1
cosB = or sech = cosf =x
sec© cosB y
tan@ ==
tanf = or cotB = x
. cot 9 . tan® Reciprocal trigonometric ratios
Trigonometric Ratios
A trigonometric ratio is a ratio of lengths of two cosec B = —
sides in a right triangle. Trigonometric ratios are used to 1
find the measure of a side or an acute angle in a right- sec@ = y |
i x
angled triangle. ot ==
The trigonometric ratios for any acute angle of a right- Yy
angled triangle are given: 0 30° 45° 60°
er sin 0 1 1
sin@ = e - — ﬁ
hyp (‘\6’ 2 V2 2
h
cosec O = P 4 RF9 E i 1
perp o 2 V2 2
base S tan 0
cosf = —— 1
h — 1 V3
hop & V3
secO = hase Signs of Trigonometric Ratios in Different Quadrants.
perp
tan0 =
an base @ oy N b 4
base ' Q_
cotf =
. perp . . Quadrant II Quadrant 1
Trick to remember Trigonometric Formulas Sire and Al.l
Some People Have -l jgﬁ’ cosecant func.tl_ons
‘ positive positive
Curly Brown Hair _%Di/,af[:( = - P X
ant I11 uadrant IV
Till Painted Black _;-/:4@} Quadr Q ) d
T tangent and cosine an
Trigonometric Ratios with the help of a unit circle cotangent secant
Consider a circle with centre O and radius 1 positive positive

(unit circle). P(x, y) is any point on the circle. Radius

OP makes an angle 6. Draw PA on x — axis to form OAP
a right-angled triangle with 4 = 90°
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Unit #7

v

.

511 = L)
cOsec L
cis ]
sec <0
tan Ll
cot L]

210N
COSCC
C0s
o il
lan

Ol

P
}
]

e
S0
5110
COSEC
tan

[l ] |

<
<< U
ol |;'|
< [}

Since —150° lies in 2" Quadrant.
As tan @ is positive in 3" Quadrant.

—5m
So tanT is positive in 3rd Quadrant.

e
L sine all
I8 A
L tangent cosine
T 5} :
ASTC Add Sugar To Coffee

Example # 11: Find the signs of the following
trigonometric ratios and tell in which quadrant the lie?
(i) sin105°

Solution:

sin 105°

Since 105° lies in 2" Quadrant.

As sin @ is positive in 2" Quadrant.

So sin 105° is positive in 2"¢ Quadrant.

(iii) sec1030°

Solution:

sec1030°

As1030° = 2(360°) + 310°

Since 310° lies in 4" Quadrant.

As cos 8 and sec 8 are positive in 4" Quadrant.
So sec 1030° is positive in 4" Quadrant.

(iv) cot710°

Solution:

cot710°

As710° = 360° + 350°

Since 350° lies in 4" Quadrant.

As tan 8 and cot 8 are negative in 4" Quadrant.
So sec 1030° is negative in 4" Quadrant.

B —5m
(ll) tan T
Solution:

—5m
tan T

First convert into degree
As mradian = 180°

Now
L S 1800
- = — X

e radians c
-3
e radians = —5 x 30°
—57

i radians = —150°

As 6 is negative which shows clock wise direction.

Example # 13: If tanO® =1, find the other

trigonometric ratios, when 0 lies in first quadrant.

Solution:

Astan8 =1 and @ lies in 1°* quadrant.

Here x = Base,r = hyp,y = perp
perp 'y 1 Y
base x 1

Soy=1landx =1

By Pythagoras Theorem

(r)? = ()% + (»)?

2 =2+ (12 $

r?=1+1
(r)?=2
J@)? =2
r=2 Y"L
Now the other Trigonometric Ratios are
: y_ 1
sinf ===—
o2
r o V2
cosecld = —=—=1/2
y 1
p X 1
cosf =—=—
o2
r V2
sech =—=—=12
X 1
1
tan9=z=——1
x 1
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x 1 2 _ 95 _
cotd =—=—-—=1 (y)z 25-16

y 1 »?=9
Example # 14: If tan 0 = — ; and 0 lies in 2" quadrant. | (¥)2 = +V9
Find the other trigonometric ratios y=13
Solution: As 0 lies in 4" quadrant then

- . y=-3
As tan = 3 and 8 lies in 2nd quadrant Now the other Trigonometric Ratios are
Here x = Base,r = hyp,y = perp sing = y_ —_3 -
As 0 lies in 2" quadrant then x = —3 T 5 /
5

perp y 2 _r /
tan @ = =2 =" cosec =—=— /
an base x -3 y -3

= =— x 4 ! :
Soy=2andx = -3 cosf =~ =2 X/ Al 4 4 X
Now by Pythagoras Theorem r 5 DY
2 2 2 r 5 7\
=@+ sec¢9:—:Z
(N = (=2)* +(3)* v -3 g
(r?=4+9 tan9:;=T B
(T-)Z = 13 X 4 ] s
t =—=— !

J@)?2 =13 cotr=3733 d
r=+13 Trigonometric Ratios of Quadrantal Angles

Now the other Trigonometric Ratios are

2 y
sin9=z=— %
r 13
r 13
cosecl = —=—
y 2
cosf =—=— P :
r 13 ! T, 9
r 13 i \ \
secld = —=—— ,—l \
X -3 :
t G—y— 2 iy
an =2=5
tB—x—_3
co _y_ >

Example # 15: If cos 0 = g and 0 lies in 4'" quadrant.

Find the other trigonometric ratios
Solution:

4
As cosB = < and 6 lies in 4th quadrant.

Here x = Base,r = hyp,y = perp
base x 4

cos@ = hyp =-=3

Sox=4andr =5

Now by Pythagoras Theorem
(0)? + (¥)? = (r)?

4)?*+ ()? = (5)?

16 + (y)? = 25

Trigonometric Ratios of 0°
Solution:

To find:

Trigonometric ratios of 0°.

Here the terminal side OP of an angle 0 coincides with

0X. Ny
Thus OP = r = x
or x=randy=0
Now ’
b X
sin(0°)—X—9—0 < r g
roor 0 P(x, 0)
ror
cosec(0°) = ; =0= Undefined
cos(O")—f—t—l
ror
sec(0°)—£=£—1 W
X r
y 0
0y = — — =
tan(O)—x = 0
cot(0°) = I Undefined
=5=0"

Trigonometric Ratios of 90°
Solution:

To find:

Trigonometric ratios of 90°
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Here the terminal side OP of an angle 0 coincides with

0Y in anti — clock wise direction. [Y
e PT PO,y

Thus OP =r =y

or y=randx=0

Now

Unit #7

W=

90°
y x’ (\
T

I
o

cos(90°) =

Rloco|xoIRR|O

sec(90°) = = Undefined

tan(90°) = = Undefined

RIRRIKRI=R=RIR
Il
Il
(@)

cot(90°) =

Trigonometric Ratios of 180°
Solution:

To find:

Trigonometric ratios of 180°.

Here the terminal side OP of an angle 8 coincides with
- y
O0X’ in anti — clock wise direction.

Thus OP =1 = —x _
or x=-randy=0 180°

Now x’

sin(270°) = % -1
r
cosec(270°) =—=—=—-1
y
2r0y=2=2_¢
cos =—=-=
ror
ror
sec(270°) = >0 Undefined
—-r
tan(270°) = % =0 = Undefined
x 0
cot(270°) =—=—=0
y r

. /D

sin(180°) = =0 P(=x0)

R
I
S|l o

r
0" Undefined

-r

cosec(180°) =

<=
I

cos(180°) =

I
I
—_
o
~

sec(180°) =

I
I
—_

I
o

tan(180°) =

IERI R
o|ll]ol]=~

cot(180°) = = Undefined

RIRR|ILS R R

Trigonometric Ratios of 270°

Solution:

To find:

Trigonometric ratios of 270°

Here the terminal side OP of an angle 0 coincides with
0Y’ in anti — clock wise direction.

Thus OP =1 = -y

or y=-randx=0

Now

270°

Trigonometric Ratios of 360°
Solution:

To find:

Trigonometric ratios of 3600°.
Here the terminal side OP of an angle 0 coincides with
0X in anti — clock wise direction. FY
ThusOP =1 = x

or x=randy=0

Now ‘XI / \ S Fﬁ

O
0 \o| /' »w0)
sin(360°) = A 360
ror
ror
cosec(360°) = 5 =5= Undefined
X r J Y’
cos(360°) =—=—-=1
ror
3609y = =" -1
X r
y 0
tan(360°) ===—-=10
X r
X r
cot(360°) = ; =0= Undefined

Exercise # 7.4
Page # 183

Q1: Find the signs of the following trigonometric
ratios and tell in which quadrant the lie?

(i) sin98°

Solution:

sin 98°

Since 98° lies in 2"Y Quadrant.

As sin @ is positive in 2"¢ Quadrant.

So sin 98° is positive in 2" Quadrant.

(ii) sin160°

Solution:

sin 160°

Since 160° lies in 2"4 Quadrant.
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As sin @ is positive in 2" Quadrant.
So sin 160° is positive in 2"¢ Quadrant.

Unit #7

(iii) tan200°

Solution:

tan 200°

Since 200° lies in 3™ Quadrant.

As tan 0 is positive in 3™ Quadrant.

So tan 200° is positive in 3™ Quadrant.

(iv) sec120°

Solution:

sec120°

Since 120° lies in 2"* Quadrant.

As cos 8 and sec 8 are negative in 2" Quadrant.
So sec 120° is negative in 2" Quadrant.

(v) cosec198°

Solution:

cosec198°

Since 198° lies in 3"“Quadrant.

Assin @ and cosec fare negative in 3 Quadrant.
So cosec198° is negative in 3™ Quadrant.

(vi) sin460°

Solution:

sin 460°

As460° = 360° + 100°

Since 100° lies in 2"* Quadrant.

As sin @ is positive in 2"¥ Quadrant.

So sin460° is positive in 2"¢ Quadrant.

Q2: Find the trigonometric ratios of the following
angles.

(i) —180°

Solution:

—180°

To find:

Trigonometric ratios of —180°.

Here the terminal side OP Y
of an angle 6 coincides
with OX’ in clock wise
direction. &=}

cos(—180%) = 2=~ = _1
=-=—=
r
~180°) = — = —=—1
sec( ) ot
y 0
tan(—180°) ===—=0
X -r
X -r
cot(—180°) = 5 =0 = Undefined
(i) —270°
Solution:
—270°
To find:

Trigonometric ratios of—270°

Here the terminal side OP 1\\7
of an angle 6 coincides

with OY in clock wise

direction. Y ﬁ ; ?
— X X
Thus OP =r=y

or y=randx=0

Thus OP =1 = —x )(/ &J

or x=-randy=0
Now \L\/ ’
: y_0
sin(—180°) ===—-=10
ror

r
cosec(—180°) = —= 0= Undefined

<=

Now vy’
sin(—270°) = y_r_ 1
r or
"
cosec(—270°) =—=-=1
y r
cos(—270°) = * 0 0
=—=-=
ror
sec(—270°) = ol = Undefined
r
tan(—270°) = % =0 Undefined
t(=270°) = = O-0
cot(— = —_ = ==
y r
(i) 720°
Solution:
720°
To find:

Trigonometric ratios of 720°
As 720° and 0° have same terminal side.

Here the terminal side o ¥
OP of an angle 0 P

coincides with 0X in )
. . J2( Y, 0
Zntl clock wise 2 /CQ’ Oy
irection. ’ J 7
Thus OP =r =x
or x=randy =0

Now
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. on_ Y 0 h 2
sin(720°) == =-=0 sec(1470°) = sec30° = P _ 2
LA base /3
720°) = — = — = Undefined er 1
cosec ) y 0 ndefine tan(1470°) = tan30° = PP _
cos(720°) g 1 pose \/\/—g
—r r base 3
LA cot(1470°) = cot 30° = =23
sec(720°) =—=-=1 perp 1
; 6 Q2: If sec @ = 2 where 0 lies in 4" quadrant, find the
tan(720°) = il 0 other values of trigonometric ratios
X T Solution:
oy =~ —_ — ; Pl
cot(720%) = y 0 Undefined AssecO = 2 and 0 lies in 4" quadrant.
(iv) 1470° Here x = Base,r = hyp,y = perp
Solution: cecgotop T _2
1470° base x 1
To find: Sor=2andx =1 y
Trigonometric ratios of 1470° Now by Pythagoras N
As 1470° = 4(360°) + 30° Thefrem , i
So, we take 30° (x)2 + (}’)2 = (7")2 -
As 1470°and 30° have same A T plmg (1) + (2}’) =(2) </ - > X
terminal side. 1 +2(y) =4 X ) M
Let an equilateral triangle ABC of sides 2 cm. Ey;z - ;L -1 \\9 ’_\
J— = W
Now draw an angle bisector of £C which cuts AB at v E 3 % _
point D. Thus, a right-angled triangle ACD is formed. vV()? = +v3 0% 4 ‘
Hence m£ADC = 90° and m£ACD = 30°. y=1V3
Also AC = 2¢m and AD = 1em As 0 lies in 4" quadrant then
From the figure y==V3
IC ish potenuse Now the other Trigonometric Ratios are
is hy u
__ —V3
AD is perpendicular sin@ = Y _ T\/_
— T
AC is Base T 2
cosec) = —=——
By Pythagoras Theorem y -3
(Perp)? + (Base)? = (Hyp)? x 1
(CD)? + (AD)? = (AC)’ cosé==3
(CD)? + (1)? = (2)? seco="=2_»
(CD)?+1=4 x 1
(CD)*=4-1 tang =Y =" 3=—\/§
(CD)? =3 x %
X
J(€D)2 =43 cotf =35
D =3 4 T
Now Q3: If sin0=§ and E<0<nthenfind
sin(1470°) = sin30° = perp _ 1 other trigonometric ratios.
hyp 2 Solution:
1470°) = 300 = P _Z_, 4
cosec( ) = cosec = erp 1= As sin@ = -
base 3

cos(1470°) = cos30° =

hyp_ 2

TT
Also §<6<n=900<0<1800
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Thus 8 lies in 2" quadrant.
Here x = Base,r = hyp,y = perp

Unit #7

. perp 'y 4
sinf = ===
hyp r 5
Soy=4andr =5
Now by Pythagoras ‘{\ "~ ¥
Theorem 5 -
()2 + ()2 = (r)? o]
@+ @ =67, '
(x)*+16 =25 XT - 4
(x)2=25-16
(x)?*=9
J@)? =19 N )
x =43
As 0 lies in 4" quadrant then
x=-=3
Now the other Trigonometric Ratios are
. y 4
sinf = - = 3
T 5
cosecl = ; =12
x -3
cosf = - = =
T 5
secl = x- 3
tanf = Y- 4 =—3
x =3
X -3
cotl = ; = T

tan 60° — tan 30°
1 + tan 60° tan 30°

1
As tan30° = — and tan60° =3

V3
Now
-1

tan 60° — tan 30° 3
1 + tan 60° tan 30° 1

1+ (V3) <\/§>

V3V3-1
tan 60° — tan 30° B V3
1+tan60°tan30°  1+1

(V3) -1
tan 60° — tan 30° B V3
1+ tan60°tan 30° 2

tan60° —tan30° 3-1
1+tan60°tan30° /3
2

tan 60° — tan 30° 1
= — X —

1+tan60°tan30° /3 2

tan 60° — tan 30° 1

1+ tan60°tan30° /3

Q5: Find the values of
(i) 2sin45°cos45°

Solution:
2 sin 45° cos 45°
1
As sin45° = — and cos45° = —
V2 V2
Now

2sin45° cos 45° = 2 (

)&

1
2 sin 45° cos 45° = 2( )
2 X

ol

E

2sin45° cos45° = 2 (E)
2sin45%°cos45° =1

cos 45°
(iii) —
sin45° 4 tan 45°
Solution:

cos 45°
sin 45° + tan 45°

1 1
As sin45° = — ,c0s45° = — and tan45°=1

V2 V2
Now
1
cos 45° 2
sin45° + tan 45° % i1
1
cos 45° V2
Sin45° + tan 45° 142
V2
cos 45° 1 1+ V2
sin45° + tan45° ﬁ N V2
cos 45° 1 V2
sin45° + tan45° ﬁ X 14++2
cos 45° 1
sin45° + tan45° 1 ++/2

tan 60° — tan 30°

1+ tan 60° tan 30°
Solution:

(ii)

(iv) tan30°tan 60° + tan 45°
Solution:
tan 30° tan 60° + tan 45°
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1
As tan 30° = ﬁ,tan45° =1and tan60° =+/3

1
tan 30° tan 60° + tan 45° = <ﬁ) (\/§) +1

tan30°tan 60° + tan45° =1+ 1
tan 30° tan 60° + tan 45° = 2

Unit #7

Thus 8 lies in 4™ quadrant.

W 3 3 A3
V) cos 3 cos o sin 3 sin o
Solution:
T T A 5
cos 3 cos 6 sin 3 sin 6
A T 60° !
S COS—= = COoS ==
3 2
T V3
cos— = cos 30° = >
T V3
in~ = sin60° = —
sin 3 sin >
0" = sin30° 1
sin— = sin ==
6 2

Now

T T T T (1) 3 V3 (1)
cos 3 cos A sin 3 sin 3 S\ 5 1\5
T T T . m V3 V3

COSECOSE -3 SIHESII’IE 4 4
T T T
COS3COS6 sm3sm6 =

(v) tan6 <0, secO >0

Solution:

tan6 < 0, sec6 >0

As sec 0 is positive and tan 0 is negative in 4™ quadrant.
Thus 0 lies in 4™ quadrant.

(vi) cos6 <0, tan0 <0
Solution:
cos8 <0, tan6 < 0

As cos® and tan 0 are negative in 2" quadrant.
Thus 8 lies in 2" quadrant.

Q6: In which quadrant 0 lies?

(i) sin0 >0, tan9 >0
Solution:
sin6 >0, tan06 >0

As sin© and tan 0 are positive in first quadrant.
Thus 0 lies in first quadrant.

(ii) sin6 <0, cot6 >0
Solution:
sin6 <0, cot0 >0

As cot 0 is positive and sin 0 is negative in 3™ quadrant.
Thus 0 lies in 3™ quadrant.

(iii) sin6 >0, cos0 <0
Solution:
sin6 >0, cos6 <0

As sin 0 is positive and cos 0 is negative in 2" quadrant.

Thus 0 lies in 3™ quadrant.

(iv) cos6 >0, cosecH <0
Solution:
cos6 >0, cosecf <0

As cos 0 is positive and cosec 8 is negative in 4™
quadrant.

Q7: For each triangle, find each missing measure to
two decimal places. X
(@)
Solution:
To Find:
Perpendicular = r =?
perp 32
33°
hyp

X
sin53 3

0.7986 = —
' - 32

0.7986 X 32 = x

25.56 = x

x = 25.56

(i)

Solution:

To Find:

Perpendicular = r =?
perp
hyp

X
in21° = —
Sin 73

0.3584 = —
' 73

0.3584 x 73 =x

26.1632 =x

x =26.1632

(iii)

Solution:

To Find:

Perpendicular = r =?
perp X
base

X
tan33° = —
an 3

0.6494 = -
: 12

As sinf =

As sinf =

As tan 0 =
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0.6494 x 12 =x
7.7928 = x
x =7.7928

Unit #7

Q8: The irregular blue shape in the diagram represents
a lake. The distance across the lake “a” is unknown. To
find this distance, a surveyor took the measurements
shown in the figure. What is the distance across the

lake?

Solution:
To Find:
Perpendicular = r =?
er
As tan 0 = perp
base

tan 24° = 4

750
0.4452 = ——

' 750
0.4452 X 750 = a
3339=a
a =333.9

Ex#7.5

Trigonometric Identities
Following are the fundamental trigonometric identities.
> sin?0 +cos?=1
> 1+tan?0 = sec?0
> 1+ cot?0 = cosec? 8
Proof:
Consider a right-angled triangle ABC.

From the figure
mz£ACB = 90° and £BAC = 6 4

sin9=¥ y
¥j?
cosec@=§ }76}
g
cos@z; ‘e
T fase X ¢
secd = —
X
tan9=z
X
X
cotf = —
y

Now by Pythagoras theorem
x2+y%2=r?.. . equ(i)
Divide equ (i) by 12

2 g2 2

r2 r2 r2

X r

X\2 2
() +() =1

Put the values

(cos8)? + (sinh)? =1
cos? 0 +sin*0 =1
Divide equ (i) by x?

xZ y2 7,.2

X2 X2 x2
A
1+(3) =)
Put the values
1+ (tan8)? = (sech)?
1+ tan? 0 = sec? 0
Divide equ (i) by y?
X2 y? 2

y2 )z 2
x\2 \2
G) +1=()
y y
Put the values
(cot8)? + 1 = (cosech)?
cot?0 + 1 = cosec? 0

1 + cot? 0 = cosec? 0
Trigonometric Ratios Memorization

2

1 1
sin@ = or cosecH = —
cosec 0 sin 6
1
cosO = or secH =
s cos 0
1
tan 0 = to =
an ot O or o tan O

1. cos?6 +sin?0=1
cos?6 =1-sin?0
sin?0 =1—cos?6

2. 1+ cot?6 = cosec? 6
cot? 6 = cosec? 6 — 1

3. 1+tan?6 =sec?0
tan® 0 = sec?0 — 1

Example # 16

Show that (sin® + cos0)2 = 1 + 2sin 0 cos 0
Solution:

(sin® + cos0)? =1 + 2sinBcosO

L.H.S

(sin @ + cos 6)?

= sin?0 + cos? 0 + 2sin6 cos O

As sin?0 + cos?0 =1

= sin?0 + cos? 0 + 2sin 6 cos
=1+4+2sinfcosb
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=R.H.S
Hence proved
(sin® + cos8)? = 1 + 2sinBcos O

Prove that sin® =+/1 — cos20
Solution:

sin® =+/1—cos20

R.H.S

71 —cos?20

As 1 — cos?0 = sin? 0
=./sin%0

=sin0

=L.H.S

Hence proved

Unit # 7
Vcos? 0

sin©
cos 9

" sin®
= cot0
=LH.S

Hence proved

V1 —sin2 9

Exercise #7.5
Page # 186

Prove the following trigonometric identities.
1. (sec?0—1)cos?0 =sin?0

Solution:
in® = /1 — cos2 Solution
sin 1 = cos™0 (sec?0 — 1) cos? 0 = sin? 0
Example # 17 , LHS
14+ sin“0 2 2
Prove that sec?6 +tan?0 = ———— (sec®8 —1)cos“
i 1-sin®6 As sec?0—1 =tan?0
SOUILON: " = (tan? 0) cos? 0
) 2 1+ sin“0 .2
sec“0+tan“0 = ———— sin© 0 )
1 —sin?9 = >— | cos* 6
LH.S cos< 0
— cin2
sec? 0 + tan? 0 = sin®0
1 sin @ =R.H.S
As secO = oS0 And tan 0 = 050 Hence proved
1 sinZ @ (sec?0 — 1) cos? 0 =sin’ 0
= + — s
cos?20 cos?0 _1+sin®
_1+sin26 2. tanG+sec(—)—W
"~ cos?8 Solution:
20 —1 _ cin2 1+sin®
As cos“0=1—sin“0 tan + sec =
_ 1+sin’6 cos O
" 1-—sin20 L.H.S
=R.H.S tan 0 4+ secH
sin 0 1
Hence proved As tan@ = Andsec® = ——
1 +sin? 0 cos 0 cos 0
sec’0 +tan’f = ——— sin @ 1
1—sin29 = 5 5
cos cos
Example # 18 sin® + 1
1—sinZ20 = cos O
Prove that sin® = cot0 14 sin6
Solution: cos©
V1 —sin?8 =R.H.S
smg oot 0 Hence proved
1+ sinB
L.H.S tanB 4+ sec6 = ———
V1 —sin?0 cos 0
Sin 0 3. (cos® —sin0)? =1 —2sinBcosO
As 1 —sin?0 = cos? 0 Solution:
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(cos 0 —sin@)? =1 — 2sin6 cos O
L.H.S

(cos 6 — sin 6)?

= c0s?0 + sin?0 —2cosHsinb
As cos? 0 +sin?0 =1
=1—-—2cos0sinb

=R.H.S

Hence proved

(cos 8 —sin@)? =1 — 2sinf cos 6

4. cos?0—sin’0 =2cos?0—1
Solution:

cos?6 —sin?0 = 2cos?6 —1
L.H.S

cos? 6 —sin? 0

As sin*?0 =1-cos*0

= c0s?6 — (1 —cos?0)
=c0s?6 —1+cos?0

= cos?6.cos?0 —1
=2co0s’6 -1

=R.H.S

Hence proved

cos?6 —sin?0 = 2cos?6 — 1

5. tan 0O + cot = secO cosecO

Solution:
tan 6 + cot = sec O cosecO
L.H.S
tan 6 + cot
sin O cos O
As tan0 = And cot 0 = —
cos O sin 0O

sin® cos9

" cosO  sin®
sin©sin O + cos 6 cos 6

cosOsin®
3 sin? 0 + cos? 6
" cosOsin®
As sin?0 + cos?0 =1
1

- cosOsin®
_ 1 1

cos 0 sinB

1
s =secO And—— = cosecO
cos 0 sin 0

= secB cosecH

=R.H.S

Hence proved

tan 6 4+ cot = sec 6 cosecB

Unit #7

1—sin9_ cos 0
cos®@ 1+sin0
Solution:
1—sin9_ cos 0
cos®  1+sin®
L.H.S
1—sinB
cos 0

Multilply and divide by 1 4 sin 0
_ 1—sin9xl+sin9
~ cosH 1+ sin6

1?2 -—sin®0
" cos 0 (1+sin0)
1 —sin?0

" cosB(1+sin0)

As 1 —sin? 60 = cos? 0

3 cos? 0

" cos O (1+sin0)

_ cos 0

" 1+sin6

=R.H.S

Hence proved

1—sin6 _ cos 0
cos®  1+sinB

7. sin01+tan%20 =tan0
Solution:

sinB4+/1 + tan?H = tan O
L.H.S

sinB+/1+tan?9

As 1+ tan?0 = sec? 0

= sin@+/sec?0

= sinOsecO

=sin0O X
cos©

sin©

" cos®
=tan®

=R.H.S
Hence proved

sinB+/1+tan?6 = tan O

8. cos@=+1-—sin20
Solution:

cos® =+/1—sin%0
R.H.S

v 1—-sin?0
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As 1 —sin?0 = cos? 60

=./cos? 8

= cosH
=L.H.S
Hence proved

cosB =+/1—sin%0

1

9. (1 0)(1-— 0)=—r—
(14 cos0)( cos 0) cosecZ®

Solution:
(14 cosB8)(1 —cosb) =

L.H.S

(1+ cos0)(1 —cosH)
=12 — cos? 0
=1--cos?0

As 1 —cos?0 = sin%?0
= sin? 0

1
cosec? 0

1

As sin?0 =———
cosec? 0

_ 1
" cosec?
=R.H.S

Hence proved
1

(14 cos6)(1 —cosB) =———
cosec” 0

10. cosx — cosxsin?x = cos3 x

Solution:

cosx — cosx sin® x = cos® x
L.H.S

cos x — cosx sin? x

= cosx (1 —sin? x)

As 1 —sin?x = cos?x

= cos x (cos? x)

= cos3 x

=R.H.S

Hence proved

cosx — cosx sin® x = cos® x

Unit #7

sin? x + (1 + cos x)?
sinx (1 + cos x)
sin?x + 1 + cos? x + 2(1)(cos x)
sinx (1 + cosx)
sin?x + 1 + cos?x + 2 cosx

sinx (1 + cosx)
sin®x + cos?x 4+ 1+ 2cosx

sinx (1 + cos x)
As sin?x+cos?x=1
1+1+2cosx

~ sinx (1 + cosx)
2+ 2cosx

sinx (1 + cos x)
2(1 + cosx)

sinx (1 + cosx)
2

sinx

sinx
1
sinx
= 2cosec x
=R.H.S
Hence proved
sin x 1+ cosx

= cosecx

= 2cosec x

1+ cosx sinx

sinx 1+ cosx
11. + - = 2cosec Xx
1+ cosx sinx

Solution:
sin x 1+ cosx

- = 2cosec x
1+ cosx sinx

L.H.S
sin x 1+ cosx

1+ cosx sinx
_sinx.sinx + (1 + cosx)(1 + cosx)

sinx (1 + cosx)

sinx 1—cosx

12. = p
1+ cosx sinx
Solution:
sinx _ 1—cosx

1+cosx  sinx
L.H.S
sinx
1+ cosx
Multilply and divide by 1 — cosx
sinx 1—-cosx

= X
1+cosx 1—cosx

_ sinx (1 —cosx)

" (1 + cosx)(1—cosx)

_ sinx (1 —cosx)

~ 1-—cos?6

As 1 —cos?0 = sin%0

_ sinx (1 — cosx)

sin? x
sinx (1 — cosx)

sinx.sinx
1—cosx

sinx
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Hence proved
cos*b — sin*b = 1 — 2sin’b

@ https://tehkals.com
=R.H.S
Hence proved
sinx _ 1—cosx
1+cosx  sinx
1 1 2
13. + =2+ 2cot“a
14+cosa 1-—cosa
Solution:
1
+ =24 2cot?a
14+cosa 1—cosa
L.H.S
1 1

+
14+cosa 1-—cosa
_ 1(1—cosa)+1(1+cosa)

(14 cosa)(1 —cosa)
_1+1—cosa+cosa

1—cos?a
As 1 —cos?a =sin%a
2
sinZ a

sin? a
1 2
As — 7 - = cosec”a
sin“ a

= 2 cosec?a

As cosec’a=1+cot’a
=2(1+ cot?a)

=2+ 2cot’a

=R.H.S

Hence proved
1 1

+
14+cosa 1—cosa

=2+ 2cot?’a

siny +cosy cosy-—siny
siny cosy
Solution:

siny +cosy cosy—siny

15.

= secy cosecy

, = secy cosec
siny cosy y y

L.H.S
siny +cosy cosy—siny

siny cosy
cosy (siny 4+ cosy) — siny (cosy — siny)

siny cosy
cosysiny + cos?y —sinycosy + sin?y

siny cosy

_cosysiny —sinycosy + cos®y +sin®y
- siny cosy
As cos’y+sin’y=1
_ 1
~ sinycosy
_ 1 1
" siny cosy

1 1

s —— = cosecyAnd—— = secy
siny cosy

= cosecy secy
= secy cosecy
=R.H.S

Hence proved
siny +cosy cosy—siny

= secy cosecy

14. cos*b —sin*b =1 —2sin?b
Solution:

cos*b —sin*b = 1 — 2sin?b
L.H.S

cos*b — sin*b

= cos*b — sin*b

= (cos?b)? — (sin?b)?

As (@) — (b)2 = (a+b)(a—Db)
= (cos?b + sin?b)(cos?b — sin?b)
As cos?’b +sin’b =1

= (1)(cos?b — sin?b)

= cos?b — sin’b

As cos’b =1 —sin’?b

=1 —sin? b — sin®b
=1-2sin’b

=R.H.S

siny cosy
2 1-sinx
16. (secx —tanx)* = ——
1+ sinx
Solution:
( ) )2 1—sinx
secx —tanx)* = —
1+ sinx
L.H.S
(secx — tan x)?
= (secx — tanx)?
sinx
As secx = Andtanx =
X CcCoS X

1 sin x\?

- (cosx " cos x)
1— sinx\?
:< cos x )
(1 —sinx)?

cos? x

As cos?x =1 — sin?

X
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_ (1 =sinx)?
T 1-—sin?x

_ (1 —sinx)?
T 12 —sin?x

(1 -sinx)(1 —sinx)
" (1 +sinx)(1—sinx)
_ (1 —sinx)
" (14 sinx)
=R H.S
Hence proved

1—sinx
secx —tanx)? = —
( ) 1+ sinx

https://web.facebook.com/TehkalsDotCom
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17. sinxtanx 4+ cosx = secx
Solution:

sinxtanx + cosx = secx

L.H.S

sinxtanx + cosx
sinx

As tanx =
COS X

sin x

= sinx 4+ cosx

sin? x
= + cosx
coSs X

sin? x + cos? x

CcoS X
As sin? x + cos?
1
cosXx
1
As
coSs X
=secx
=R.H.S
Hence proved
sinxtanx + cosx = secx
Ex#7.6

Angle of Elevation and Depression

x=1

= Ssecx

\
¥
1

Horizontal

<
- ot ao®
Observer o O % v
located XJ‘“SGNG‘,—""'
here - 00° ]
.-k Angle of
- L elevation
PR o i i i e i
SIS T~ | Angle of
] b 1}1 *-¥._depression
2.8 ,-. . 2 6 Of 1 ~~~~~~~~
4' Lo * I’Ver gbtb ~~~

Example # 20
An aerial photographer who photographs a farm house A
for a company has determined from experience that the
best photo is taken at a height of approximately 475 ft
and a distance of 850 ft from the farmhouse. What is
the angle of depression from the plane to the house?
Solution:

From the figure

Let the height of aerial photographer = mAC = 475 ft
And distance from the farmhouse = mAB = 850 ft
To Find:

Angle of Depression = 6 =?

Thus ZABC = 6 =? (Alternate angle)

. perp

sin@ =
hyp

e = 475
sin@ = 850
sin® = 0.5588
0 =sin"10.5588
@ = 33.97°
0 = 34°

Example # 21: To measure cloud height at night, a
vertical beam of light is directed on a spot on the cloud.
From a point 135 ft away from the light source, the
angle of elevation to the spot is found to be 67.35°. Find
the height of the cloud.

Solution:

From the figure

Let the distance between point & light source = 135 ft
And Angle of elevation = 67.35°

To Find:

Height of cloud = h =?

As we have

h
tan 67350 = ——
an 135

2.396 = h
' " 135

2.396x135=h

32346 =h

h = 323.46

Thus

Height of cloud = 323.46 ft

Example # 22: A light house is 300 m above the sea
level. Angles of depression of two boats from the top of
light house are 30° and 45° respectively. If line joining
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same side of the light house.

Solution:

From the figure

Let the height of light house = mAB = 300m

Let Boats are point C and D

As angle of depressions are 30° and 45°

As £EBD = 30° Then £BDA = 30° (Alternate angle)
As LEBC = 45° Then £BCA = 45° (Alternate angle)
To Find:

Distance between two boats = mCD = ?
Now

From Right angled AABD

er
tan 6 =p P

mAD = 3003
From Right angled AABC
perp

As we have

mAC + mCD = mAD

As mAD = 300v3 and mAC = 300

So

300 + mCD = 3003

mCD = 300V3 — 300

mCD = 300(V3 — 1)

Thus

Distance between two boats = 300(\/§ - 1) m

Unit #7

the boats passes through the foot of light house. Find
the distance between the boats when they are on the

From the figure
Let the height of building = mAB = 21m
And shadow of building = mBC = 25m

To Find:
Angle of Elevation = ZACB = 6 =?

As we have ﬂ
er

tan 0 = perp

base -

21 7
tan6 = — g %7'7

25 -
tan 6 = 0.84 Py
0 =tan"10.84 (
0 = 40.03° : &

Thus Z  2ASm e C
Angle of Elevation = 40.03°

Exercise # 7.6

Page # 189
Q1: A building that is 21 meters tall casts a shadow 25
meters long. Find the angle of elevation of the sun to
nearest degree.
lution:

Q2: Alight house is 150 m above the sea level. Angle
of depression of a boat from its top is 60°. find the
distance between the boat and the lighthouse.
Solution:

From the figure

Let the height of light house = mAB = 150 m

And Angle of depression = 60°

To Find:

Distance b/w boat and light house = mBC =?

As we have 6 z
perp Oj
tan 0 = base &
~__ Sem
mAB hyp
tan 60° = ﬁ 0P -
m pay ‘\
150 N,
3=— / l\\
mBC : do “
— 150 p s
mBC = — ,Z Jsasbe C
\/§ &
Multiply and divide by v3
— 150 3
mBC = — X —
NG
—_  150v3
mBC = 5
(V3)
—_  150v3
mBC =
mBC = 50V/3
Thus

Distance b/w boat and light house = 50v/3 m
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Q3: Atreeis 50 m high. Find the angle of elevation of
its top to a point, on the ground 100 m away from the
foot of a tree.

Solution:

From the figure

Let the height of tree = mAB = 50 m

And distance between a point and tree = mBC = 100 m
To Find:

Angle of Elevation = ZACB = 6 =?

As we have
tan @ = perp ﬁ
base
50
tan@ = 100 Eom
tan® = 0.5 erp
8 =tan"10.5
0 = 26.56°
Thus -

feom 5 s
Angle of Elevation = 26.56° Z foase  C

Unit #7

Q4: From top of hill 240 m high, measure of angles of
depression of top and bottom of minaret are 30° and
60° respectively. Find height of minaret.

Solution:

From the figure

Let the height of hill = mAB = 240 m

As £DAE = 30°

Also £DAC = 60°

Also £ACB = 60° (Alternate angle)

To Find:
Height of minaret = mCE =?
Now
From Right angled AABC A
er —=
g = PETP A 7 D
base - 3 p
— o P
mAB .
tan 60° = — QLo [:/
mBC ™ L% g
s 240 ; "
= —— ? X
mBC "F \
BC 240 (
m = — £ 8 ;
73 "'Nh
From Right angled AADE ,Z ohe l
perp
tan 0 =
base_
mDE
tan 300 = ——
mAD

1 _mﬁ

V3 maD

1 — _

—mAD = mDE

73

As mAD = mBC = 229

sm =m = —
73

1x240 O

—_ —=m

V3 V3

240 _

vy

240 _
3 =m

80 = mDE

mDE = 80

As we have

mDC = mDE + mEC

AsmDC = mAB = 240 and mDE = 80
So

240 = 80 + mEC

240 — 80 = mEC

160 = mEC
mEC = 160
Thus

Height of minaret = 160 m

Q5: A Police helicopter is flying at 800 feet. A stolen
car is sighted at an angle of depression of 72°. Find the
distance of stolen car, to the nearest foot, from a point
directly below the helicopter.

Solution:

From the figure

Let the height of helicopter = mAB = 800 ft

And Angle of depression = 72°

To Find:

Distance from foot of helicopter to car = mBC = ?

As we have

er
tan9=p 4
base_
oo _ MAB oe
an = —— i
mBc Tt

3.0777 = 800 i
: - mﬁf)é#

= _ 800
T 30777
mBC = 259.93

Thus
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Distance from foot of helicopter to car = 259.93 ft

Q6: A light house is 300 m above the sea level. The
angle of depression of two boats from the top light
house are 30° and 45° respectively. If the line of joining
of the boats passes through the foot of light house.
Find the distance between two boats when they are on
the opposite side of light house.

Solution:

From the figure

Let the height of light house = mAB = 300 m

As angle of depressions are 30° and 45°

Thus £ACB = 30° (Alternate angle)

Also £ADB = 45° (Alternate angle)

To Find:

Distance between two boats = mCD =?

Now
From Right angled AABC

mBC = 300v3
From Right AABD
perp

tan6 =

mBD
mBD = 300
As we have
mCD = mCB + mBD
As mCB = 300v3 and mBD = 300
So
mCD = 300v3 + 300
mCD =300(V3 + 1)
Thus
Distance between two boats = 300(\/§ + 1) m

Q7: The angle of elevation of the top of a cliff is 30°.
Walking 210 meter from the point towards the cliff,
the angle of elevation becomes 45°. Find the height of
the cliff.

Solution:

Unit #7

From the figure

Angle of elevation at C = 30°

Angle of elevation at D = 45°
Distance between D & C = mCD = 210 m

And mBC = mBD + mDC

To Find:

Height of cliff = mAB =?

Now

From Right angled AABD

perp
base
mAB A
mBD
mAB
1 =
mBD
mBD =m4B "
From Right AABC

tan 0 =

tan 45° =

kY.

1 . mAB
\/§ mBD. AP mm
1 mAB

fBase D Aem

mﬁ = mBD + mﬁ

—=———_ ~mBD=mAB

V3 mAB + 210
By Cross Multiplication

mAB + 210 = mABV3
210 = mABv3 — mAB
mAB~3 — mAB = 210
mAB(V3 —1) = 210

15 210
mAB = ———
(vV3-1)
Thus
210
Height of cliff =

V-1

e
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UNIT # 13

PRACTICAL GE

Circumscribe

Above the figure
Inscribe

Between or in the figure

ircumcircle or Circumscribe a circl

The circle passes through the vertices of polygon
(triangle, square, hexagon).
Incircle or inscribe a circle

The circle which touches the sides of polygon
(triangle, square, hexagon)
Escribed circle

The circle touching one side of the triangle
externally and two produced sides internally is called

escribed circle.

Ex #13.1

1. Construct a triangle with sides 2 cm, 2.5 cm and 3
cm. also draw its circumcircle.

Given

LetmAB =2cm, mBC = 2.5cm, and mAC = 3 cm
Required

To circumscribe a circle about the given A ABC

’é.

Steps of construction
1. DrawalinemAB =2cm

With B as centre, draw an arc of radius 2.5 cm.
With A as centre, draw another arc of radius 3 cm.

2.
3.
4. Both the arcs meet at point C.

Unit # 13

OMETRY CIRCLE

5. Thus, ABC is the triangle according to data
6. Draw the perpendicular bisectors of AB and mAC
which intersect each other at O.

7. Join O to B.

8. With centre O and radius m OB draw a circle.

9. This is the required circumscribed circle about the
given A ABC

2. Construct a triangle ABC such that mAB = 3"

mAC = 4" and mzA = 60°. draw circumcircle to this

triangle.

Given

Letm AB = 3cm, m AC = 4 cm, and mzA = 60°

Required

To circumscribe a circle about the given A ABC

Steps of Construction

1. Draw aline mAB = 3 cm

2. Atpoint A, draw an angle of 60°

3. With A as centre, draw an arc of radius 4 cm which
cuts angle 60° at points C.

4. JoinBto C.

5. Thus, ABC is the required triangle.

6. Draw the perpendicular bisectors of AB and mAC
which intersect each other at O.

7. Join O to B.

8. With centre O and radius m OB draw a circle which
touches the vertices of triangle.

9. This is the required circumscribed circle about the

given A ABC
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3. Suppose we have a triangle whose sides are 3 cm, 4 cm
and 6 cm respectively. Draw its inscribed circle.

Given

LetmAB =3 cm, mBC =4cm, and mAC = 6 cm
Required

To inscribe a circle in the given A ABC

Steps of construction

1. DrawalinemAB =3 cm

2. With B as centre, draw an arc of radius 4 cm.

3. With A as centre, draw another arc of radius 6 cm.

4. Both the arcs meet at point C.

5. Thus, ABC is the triangle according to data

6. Draw the bisectors of angles A and B which pass
through same point O.

7. From O, draw OD 1 AB

8. With centre O and radius m OD draw a circle which

touches the sides of triangle.
9. This is the required inscribed circle in the given A ABC

4. Construct a triangle ABC with sides mAB = 5cm,
mBC = 6cm and mCA = 8 cm. Draw perpendicular
bisectors of its sides and then circumscribe a circle.
Given

mAB =5cm, mBC =6cm, and mCA =8cm
Required

To circumscribe a circle about the given A ABC

[ G
bem
o
A [c4

Unit # 13

Steps of construction

1. Drawalinem AB =5 cm

2. With B as centre, draw an arc of radius 6 cm. |

3. With A as centre, draw another arc of radius 8 cm.

4. Both the arcs meet at point C.

5. Thus, ABC is the triangle according to data

6. Draw the perpendicular bisectors of AB, BC and
mAC which intersect each other at O.

7. Join O to B.

8. With centre O and radius m OB draw a circle which
touches the vertices of triangle.

9. This is the required circumscribed circle about the
given A ABC

5. Draw a triangle ABC with mzA4 = 60° and

ms B = 45°. draw three angle bisectors and then

inscribe a circle in it.

Given

Letm AB = 5cm, mzA = 60° and mz B = 45°
Required

To inscribe a circle in the given A ABC

Steps of construction

1. Draw a suitable line m AB = 5 cm

2. Atpoint A, draw an angle of 60°

3. At point B, draw another angle of 45°

4. Both the angles meet at point C

5. Thus, ABC is the required triangle.

6. Draw the bisectors of angles A, B and C which pass
through same point O.

7. From O, draw OD L BC

8. With centre O and radius m OD draw a circle which
touches the sides of triangle.

9. This is the required inscribed circle in the given A ABC

6. An equilateral triangle in inscribed in a circle. Find

the altitude of the triangle if the radius of the circle
varies as under.

r = 3 units,

r = 4 units, r = 6 units,r = 12 units.

Can you deduce some result from this?
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r = 3 units

Solution:

Let 1 unit =1 cm Then 3 units = 3 cm
Given

A circle with centre O and radius 3 cm.
Required

Inscribe an equilateral triangle in the circle.

i

A

Steps of construction

1. At point O, draw a circle of radius 3 cm

2. Draw diameter AB of the circle.

3. With centre A and radius 3 cm, draw two arcs which
cut the circle at C and D.

4. Join B, C and D.

5. This is the required equilateral triangle.

Note:

The altitude of a triangle is 4.5 cm.

Unit # 13

r = 4 units
Solution:

Letlunit=1cm

Then 4 units = 4 cm

Given

A circle with centre O and radius 4 cm.
Required

Inscribe an equilateral triangle in the circle.
%

Steps of construction

1. Atpoint O, draw a circle of radius 4 cm

2. Draw diameter AB of the circle.

3. With centre A and radius 4 cm, draw two arcs which
cut the circle at C and D.

4. Join B, C and D.

5. This is the required equilateral triangle.

Note:

The altitude of a triangle is 4.5 cm.

r = 6 units
Solution:

Let 2 units =1cm

Then 6 units = 3 cm

Given

A circle with centre O and radius 3 cm.
Required

Inscribe an equilateral triangle in the circle.

LY

A

Steps of construction

1. Atpoint O, draw a circle of radius 3 cm

2. Draw diameter AB of the circle.

3. With centre A and radius 3 cm, draw two arcs which
cut the circle at C and D.

4. Join B, C and D.

5. This is the required equilateral triangle.

Note:

The altitude of a triangle is 4.5 cm.

r = 12 units

Solution:

Let 3units =1cm

Then 12 units = 4 cm

Given

A circle with centre O and radius 4 cm.
Required

Inscribe an equilateral triangle in the circle.
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s 2. Take any point A on the circle and join to O.
3. Draw an angle £AOB of measure 120°.
4. Draw another angle ZBOC of measure 120°.
5. Draw perpendiculars at points A, B and C which cut

A

Steps of construction

1. At point O, draw a circle of radius 4 cm

2. Draw diameter AB of the circle.

3. With centre A and radius 4 cm, draw two arcs which
cut the circle at C and D.

4. Join B, C and D.

5. This is the required equilateral triangle.

Note:

The altitude of a triangle is 4.5 cm.

each other at points D, E and F.

6. Thus, DEF is the required equilateral triangle about
the circle.

Note:

The altitude of a triangle is 4.5 cm.

7. An equilateral triangle is circumscribed about a
circle. Find the altitude of the triangle if radius 7 of
the circle varies as r = 2 units, r = 5units, r =
10 units. Can you deduce some result from this?

r = 2 units

Solution:

Let lunit =1cm

Then 2 units = 2 cm

Given

A circle with centre O and radius 2 cm.

Required

Circumscribe an equilateral triangle about the circle.

Steps of construction
1. At point O, draw a circle of radius 2 cm

r = 5 units

Solution:

Let1unit=1cm

Then 5 units =5 cm

Given

A circle with centre O and radius 5 cm.

Required

Circumscribe an equilateral triangle about the circle.

A }L X D

Steps of construction

1. Atpoint O, draw a circle of radius 5 cm
Take any point A on the circle and join to O.
Draw an angle ZAOB of measure 120°.
Draw another angle 2BOC of measure 120°.

kv

Draw perpendiculars at points A, B and C which cut

each other at points D, E and F.

6. Thus, DEF is the required equilateral triangle about
the circle.

Note:

The altitude of a triangle is 4.5 cm.

r = 10 units

Solution:

Let 2 units = 1cm

Then 10 units = 5cm

Given

A circle with centre O and radius 5 cm.

Required

Circumscribe an equilateral triangle about the circle.
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AN

D

Steps of construction

At point O, draw a circle of radius 5 cm
Take any point A on the circle and join to O.
Draw an angle 2AOB of measure 120°.
Draw another angle 2BOC of measure 120°.

MRS

Draw perpendiculars at points A, B and C which cut

each other at points D, E and F.

6. Thus, DEF is the required equilateral triangle about
the circle.

Note:

The altitude of a triangle is 4.5 cm.

Unit # 1

4. Draw another angle ZBOC of measure 120°.

5. Draw perpendiculars at points A, B and C which cut
each other at points D, E and F.

6. Thus, DEF is the required equilateral triangle about
the circle.

8. Circumcircle an equilateral triangle about a circle
of radius 2”, 3” and 1”.

r=2"

Solution:

Given

A circle with centre O and radius 2 cm.

Required

Circumscribe an equilateral triangle about the circle.

Steps of construction

1. At point O, draw a circle of radius 2 cm

2. Take any point A on the circle and join to O.
3. Draw an angle ZAOB of measure 120°.

r=3"

Solution:

Given

A circle with centre O and radius 3 cm.

Required

Circumscribe an equilateral triangle about the circle.

Steps of construction

At point O, draw a circle of radius 3 cm
Take any point A on the circle and join to O.
Draw an angle ZAOB of measure 120°.
Draw another angle 2BOC of measure 120°.

Al S e

Draw perpendiculars at points A, B and C which cut
each other at points D, E and F.

6. Thus, DEF is the required equilateral triangle about
the circle.

r=1"

Solution:

Given

A circle with centre O and radius 1 cm.

Required

Circumscribe an equilateral triangle about the circle.
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Steps of construction

At point O, draw a circle of radius 1 cm
Take any point A on the circle and join to O.
Draw an angle ZAOB of measure 120°.
Draw another angle 2BOC of measure 120°.

AR i

Draw perpendiculars at points A, B and C which cut
each other at points D, E and F.

6. Thus, DEF is the required equilateral triangle about
the circle.

9. Draw a triangle with sides 2.5 cm, 3.5 cm and 4.5
cm long. Draw an escribed circle to the triangle
touching the longest side of the triangle.
Given

Let mAB =25cm, mBC =4.5cm,
3.5cm

and mAC =

Required

An escribed circle touching the longest side of A ABC

Steps of construction

Draw a linem AB = 2.5 cm

With B as centre, draw an arc of radius 4.5 cm.

With A as centre, draw another arc of radius 3.5 cm.

Both the arcs meet at point C.

Thus, ABC is the triangle according to data.

Produce AB and mAC to form exterior angles ZCBD

and £BCE

Draw bisectors of ZBAC, 2CBD and 2BCE.

All the angle bisectors intersect at point O.

Draw OF 1 AD

10. With centre O and radius m OF draw a circle which
touches BC, BD and mCE

A o

0 o

Unit # 13

11. This is the required escribed circle touches the long
side of given A ABC

10. For the problem in Q9, draw an escribed circle to
the triangle touching the smallest side.
OR

Draw a triangle with sides 2.5 cm, 3.5 cm and 4.5
cm long. Draw an escribed circle to the triangle
touching the shortest side of the triangle.
Given
Let mAB =3.5¢m, mBC = 2.5cm,
45cm
Required
An escribed circle touching the longest side of A AB

and mAC =

gy

Steps of construction

1. Draw alinem AB = 3.5cm

2. With B as centre, draw an arc of radius 2.5 cm.

3. With A as centre, draw another arc of radius 4.5 cm.

4. Both the arcs meet at point C.

5. Thus, ABC is the triangle according to data.

6. Produce AB and mAC to form exterior angles ZCBD
and £BCE

7. Draw bisectors of ZBAC, £CBD and 2BCE.

8. All the angle bisectors intersect at point O.

9. Draw OF 1 AD

10. With centre O and radius m OF draw a circle which
touches BC, BD and mCE

11. This is the required escribed circle touches the
smallest side of given A ABC
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Ex#13.2
Page # 259

1. Circumscribe a square about a circle of radius S cm.
Given

A circle with centre O and radius 5 cm.

Required

Circumscribed a square about a circle.

[ o |

>

F z ]Z G

Steps of construction

1. At point O, draw a circle of radius 5 cm

2. Draw diameter AB of the circle.

3. Draw another diameter CD which is perpendicular to
AB

4. Draw perpendiculars at the extremities A;C, B .and D
which cut each other at points E, F, G and H.

5. Thus, EFGH is the required square circumscribed
about that circle

Unit # 13

2. Inscribe a square in a circle of radius 6 cm.
Given

A circle with centre O and radius 6 cm.
Required

Inscribe a square in the given circle.

A

Steps of construction
1. Atpoint O, draw a circle of radius 6 cm
2. Draw diameter AB of the circle.

3. Draw another diameter CD which is perpendicular to
AB

4. Join AtoD, B andC.

5. This ABCD is the required square.

6. This is the required inscribe square in the circle.

Q3: Draw a square of side 6cm. Circumscribe a circle
about that square and then inscribe a circle in the
same square. Measure the radii of these circles.
Solution

Given

A square of side 6cm

Required

Circumscribe and inscribe a circle of the given square and
measure the radii of these circles.

Steps of construction

1. Draw a line mAB = 6cm.

2. Atpoints A and B, draw 90°.

3. At points A and B, draw two arcs of radius 6cm
which cut both 90° at points D and C.

4. Join C and D.

5. This ABCD is the required square.

For Circumscribe Circle

1. Join A to C and B to D, which cut each other at point
0.

2. With centre O and radius mOA, draw a circle which
intersect the square at A, B, C and D.

3. This is the required circumscribe circle.

Radius

As AABC is the right-angled triangle.

By Pythagoras Theorem

(AC)? = (AB)? + (BC)?
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(AC0)* = (6)* + (6)*
(AC)? =36 + 36
(AC)? =72

JAO)?Z =72

AC = 848

As AC is the diameter of circle. So AC = d = 8.48
d

r = E

_ 8.48
T
r =4.24cm

For inscribe circle

1. Draw OF 1 BC

2. With centre O and radius mOE, draw a circle which
touches the sides AB, BC,CD and DA

3. This is the required inscribe circle.

Radius

As OE is half of 6cm. Then

T:E

r=3cm

Unit # 13

Steps of Construction

1. Atpoint O, draw a circle of radius 4cm

2. Draw diameter AB of the circle.

3. Draw another diameter CD which is perpendicular to
AB

4. Draw perpendiculars the extremities A, C, B and D
which cut each other at points E, F, G and H.

5. Thus, EFGH is the required square circumscribed
about that circle

4: First draw a circle of suitable radius, so that the
square circumscribed about that circle has sides of
length 8 units.

Solution

Given

A circle and a square

Required

A circle and a square about that circle

Note

Let 1 unit = 1cm then 8 units = 8 cm

As diameter of circle is equal to the side of a square which
is 8cm. Then radius of the circle is 4cm.

K 7( A 1H

E 7

/( )
L0

N
)1»\\ |
i N,

F B}Z G

QS: Inscribe a square of side 10 cm in a circle. What
will be the size of radius?

Solution

Given

A square of side 10cm

Required

Inscribe a circle of the given square and also find its
radius.

A 1o om

Steps of construction

1. Draw aline mAB = 10cm.

2. Atpoints A and B, draw 90°.

3. At points A and B, draw two arcs of radius 10 cm
which cut both 90° at points D and C.

4. Join C and D.

5. Draw OE 1 BC
With centre O and radius mOE, draw a circle which
touches the sides AB, BC,CD and DA

7. 'This is the required inscribe circle.

Radius

By Pythagoras Theorem

(AC)? = (AB)? + (BC)?

(AC)? = (10)? + (10)?

(AC)? =100 + 100

(AC)? = 200

J(AC)? =200

AC = 14.14
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As AC is the diameter of circle. So AC = d = 14.14
d

r==

2
_ 14.14
T
r=707cm

Unit # 13

6: Inscribe a regular hexagon in a circle of radius 4 cm
Given
A circle with radius 4 cm.

Required
To inscribe a regular hexagon in the given circle.
P
E
L
0
ol

A

Steps of Construction

1. With centre O, draw a circle of radius 4 cm.

2. Take a point A on the circumference of the circle.

3. At point A, draw two arcs of 4cm which cut the
circumference of the circle at point B and C.
Through O, draw AD, BE and CF.

/
) /61
Steps of Construction

1. With centre O, draw a circle of radius 4 cm.

2. Take a point A on the circumference of the circle.

3. At point A, draw two arcs of 4cm which cut the
circumference of the circle at point B and C.

4. Through O, draw AD, BE and CF.

5. Draw perpendiculars at the extremities A, C, E, D, F
and B which cut each other at points G, H, [, J, K and
L.

6. Thus, GHIJKL is the required circumscribe hexagon.

4

5.

6. Thus, ABFDEC is the required inscribe hexagon.

7: Construct a circle of radius 4 cm and draw a
regular hexagon about the circle.

Given

A circle with radius 4 cm.

Required

To draw a regular hexagon about the given circle.

8: Draw a circle of radius 8 cm. Circumscribe a regular
hexagon about that circle and also inscribe a regular in
the same circle. Find the areas of these geometrical
figures. Comment on the values of these areas.
Solution:

LetZcm =1cm

Then 8 units = 4 cm

Given

A circle with radius 4 cm.

Required

To draw circumscribe and inscribe a hexagon of the given
circle and also find their areas.
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M

R / G
Steps of Construction

1. With centre O, draw a circle of radius 4 cm.

2. Take a point A on the circumference of the circle.

3. At point A, draw two arcs of 4cm which cut the
circumference of the circle at point B and C.

4. Through O, draw AD, BE and CF.

5. Draw perpendiculars at the extremities A, C, E, D, F and
B which cut each other at points G, H, [, J, K and L.

6. Thus, GHIJKL is the required circumscribe hexagon.

7. Draw AC, BF, FD, DE, EC, and CA.

8. Thus, ABFDEC is the required inscribe hexagon.

Area of circumscribe hexagon

As we know that GHIJKL is circumscribe hexagon.

As hexagon has six equal sectors with angle 60° each. Let
take one sector OALB. Join O to L such that ZAOB = 30°
Now AAOB is the Right-angled triangle.

AsOL = hyp,AL = perp,0A = base = 4cm

tan 30° AL
an =—
oA
1 AL
V3 4
L
V3
a7 - 4
V3
Now for side of hexagon
s = GL = 2AL
2(5)
s=2|—
V3
8
s =—
V3

3v3

So, Area of circumscribe hexagon = > X s2

Unit # 13

52 /8y
=7 <\/§)
52 64
“2 73
= 55.47 cm?
Area of inscribe hexagon
Since ABFDEC is inscribe hexagon and consists of six
equilateral triangles with angle 60° each.
As the angles and sides of an equilateral triangle are equal
so each side equal to 4 cm.

3vV3

So, Area of inscribe hexagon = > XS

— 5.2 % (4)2
)

=—""x16
2

= 41.6 cm?

9: Draw two regular hexagons of perimeters 6 cm and
30 cm respectively. Determine their centres. From
their centres draw perpendicular to any of their sides.
What is the relation of these two perpendiculars?
Hexagon of perimeter 6cm

Given

Perimeters of hexagon 6cm

Required

Regular Hexagon

Note

As hexagon has six equal sides, then each side is 1cm.

6—1
e

Steps of construction

1. Draw a circle of radius 1 cm

2. Take a point A on the circumference of a circle.

3. With centre A, draw an arc of radius 1 cm which cuts
the circumference of a circle at point B.

4. Similarly draw successive arcs of 1cm which cut the
circumference of the circle at C, D, E and F.

5. Draw AB,BC,CD,DE, and EF.

6. Thus, ABCDEF is the required hexagon of perimeter
6cm.
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Hexagon of perimeter 30cm s =+/mr
Given s=1.77r
Perimeters of hexagon 30cm From the above equation, when radius is multiplied with
Required /T which is approximately equal to 1.77, in such case, the
iegular Hexagon area of square is equal to area of given circle.
ote

As hexagon has six equal sides, then each side is 1cm.

30 _ .
— =

Steps of construction

1. Draw a circle of radius 5 cm

2. Take a point A on the circumference of a circle.

3. With centre A, draw an arc of radius 1 cm which cuts
the circumference of a circle at point B.

4. Similarly draw successive arcs of 1lcm which cut the
circumference of the circle at C, D, E and F.

5. Draw AB,BC,CD,DE, and EF.

6. Thus, ABCDEEF is the required hexagon of perimeter
30cm.

10: Can you construct a square whose area equal to
the areas of a given circle? Discuss in detail
Solution:

As we know that
Area of circle = mir?
Area of square = s2 .~ s = side
As area of square = area of circle
s? =qr?

Taking square root on B.S

V5 =

Tangent to the circle.
A line that intersects a circle at exactly one point

is called a tangent, and the point of intersection is called
the point of tangency or point of contact.

Ex#13.3
Page # 267

1. Draw an arc of length 7 cm. Without using the
center, draw a tangent through a given point A when
Ais:

(i) The middle point of the arc.
As length of arc = 7cm
As we know that
l=10

T
Here we take 6 = 90° = >
So,l =10

=r(3)

14

314159
446 =r

r =446
r=45cm

D

N
N7

W

Steps of construction

1. Drawaline OB = 4.5cm

2. At point O, draw an angle of 90°

3. With center O and radius 4.5 ¢cm, draw an arc from
Point B and cuts 90° at point C.

4. The arc BC will be 7cm.
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5. Bisect BC at point A.
6. At point A, draw the perpendicular DE which is the
required tangent at the middle point A of the arc.

Unit # 13

(ii) End point of the arc.
As length of arc = 7cm
As we know that

l
Here we take 8 = 90° =
So,l =10

=13
7(Z)=r

14

314159
446 =7

r =446
r=45cm

ro

N1A

O

Steps of construction
1. Draw aline 04 = 4.5cm
2. At point O, draw an angle of 90°
3. With center O and radius 4.5 ¢cm, draw an arc from
Point A and cuts 90° at point B.
4. The arc AB will be 7cm.
5. Take any point C on the arc AB and join C to A and
B.
6. Join A to B.
Construct £CAD = £ABC.
. AD is the required tangent at point A.
(iii) Outside the arc.
As length of arc = 7cm
As we know that

T
Here we take 6 = 90° = 2
So,l =710

14
314159
446 =r
r =446
r=45cm
N
TF
Cn
7"\
' .
ﬁ i
2 Er B A

Steps of construction

1. Draw aline OB =4.5 cm

2. At point O, draw an angle of 90°

3. With center O and radius 4.5 ¢cm, draw an arc from
Point B and cuts 90° at point C.

The arc BC will be 7cm.

Take a point A outside the arc.

Join B and A which cuts the arc at point D.

Bisect BA at point E.

With centre E and radius mBE, draw the semi-circle.

A e A

Draw DF 1 BA, which cuts the semi-circle at point
G.

10. With centre A and radius mAG, draw an arc which
cuts the arc BC at point H.

11. Join AH which is the required tangent.

2. Draw a circle passing through a point A and
touching a given line BC at point D.

Given

Aline BC and a point A

Required

A circle passing through a point A and touching a given
line BC at point D
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/1
A
& o
K
—
3

D

pw/

Steps of construction

1. Draw a line BC

Take a point D on BC

Draw 4D L BC

Take O the midpoint of AD

With centre O and radius mOA, draw a circle which
is passing through a point A and touching a given line

BC at point D

nohk W

Unit # 13

5. With centre O and radius mOC = 4cm, draw a circ
which is passing through a point C and touching a

given line AB at point D.

3. Describe a circle of radius 4cm, passing through a
given point C and touching a given straight line AB.
Given

A line AB and a point C

Required

A circle passing through a point C and touching a given
line 4B at point C

i

pal
Steps of construction
1. Draw a line 4B
2. Take a point D on AB

3. Draw DC L AB such that CD = 8cm
4. Take O the midpoint of CD

4. Radius of a circle is 2.5 cm. A point Q is at a distance
of Scm from the centre. Draw tangent to the circle
from the point Q.

Given

A circle with radius 2.5cm and a point Q 5cm outside
from the centre.

Required

Tangent to a circle from point Q

Steps of construction

1. With centre O and radius 2.5cm, draw a circle

2. Take a point Q at Sem from point O

3. With centre Q and radius mOQ = 5c¢m, draw an arc
0OA

4. With center O and radius of Scm which is diameter of
circle (diameter = 2.5+ 2.5), draw another arc
intersecting the arc OA at point B.

5. Draw OB which intersects the circle at point C.

6. Through C, draw W which is the required tangent.

5. Radii of two circles are 2cm and 3cm and their
centres are 8cm apart. Draw direct common tangents
to the circles.

Given

Radii of two circles are 2cm and 3cm and their centres are
8cm apart.

Required

Direct common tangents to the circles.
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Steps of construction

Draw a line mAB = 8 cm.

With centre A, draw a circle of radius 3cm.

With centre B, draw another circle of radius 2cm.
Bisect AB at point C.

With centre C and radius mCA, draw a semi-circle.
With centre A and radius lem (3cm — 2cm = 1cm),
draw an arc cutting the semi-circle at point D.

AR

7. Draw AD to the meet the bigger circle at point E.

8. Draw BF||AE.

9. Join E and F and produce the line.

10. Thus EF is the required direct common tangent of the
given circles.

Unit # 13

6. Two congruent circles are of radius 4cm each. Their
centres are 10cm apart. Draw transverse common
tangents to these circles.

Given

Two congruent circles are of radius 4cm each and their
centres are 10cm apart.

Required

Transverse common tangents to the circles.

Steps of construction

1. Draw a line mAB = 10 cm.

2. With centre A, draw a circle of radius 4cm.

3. With centre B, draw another circle of radius 4cm.

Bisect AB at point C.
Bisect AC at point D.
With centre D and radius mDA, draw a semi-circle

which cuts the given circle at point E.

7. Join AtoE.

8. Draw BF||AE.

9. Join E and F and produce the line.

10. Thus EF is the required transverse common tangent
of the given circles.

7. Radii of two circles are 2cm and 2.5cm respectively.
Distance between their centres is 5.5cm. Draw
transverse common tangents to the circles.

Given

Radii of two circles are 2cm and 2.5cm and distance
between their centres is 5.5cm

Required

Transverse common tangents to the circles.

(W

Steps of construction
1. Draw a line mAB = 8 cm and produce to both
directions.

2. With centre A, draw a circle of radius 2.5cm.

98]

With centre B, draw another circle of radius 2cm.

4.  With centre A and radius 4.5cm (2.5cm + 2cm =
4.5cm), draw semi-circle.

5. Bisect AB at point C.

With centre C and radius mAC, draw an arc which

cuts the semi-circle at point D.

Draw AD to the meet the bigger circle at point E.

Draw BF||AE.

Join E and F and produce the line.

o © =

10. Thus EF is the required transverse common tangent
of the given circles.

8. Draw £ABC of measure 60°. Construct a circle
having radius 2.5 cm and touching the arms of the
angle.
Given
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£ABC = 60° and circle of radius 2.5 cm
Required
The given circle touching the arms of angle

A L

Steps of construction

1.
2.
3.

With centre O, draw a circle of radius 2.5cm.

Draw the diameter AB of the circle.

At point O, draw an angle of 60°, which intersects the
circle at point C.

At point A and C, draw angles of 90° and intersect
each other at point B.

Hence 2ABC should be 60°

Thus, the circle touches the arm of given angle.
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UNIT # 1
QUADRATIC EQUATIONS

Ex#1.1

Quadratic equation
Introduction:
The name Quadratic comes from “quad” means
square because the highest power of the variable
is 2.
Definition:
An equation in the form of ax? + bx + ¢ = 0,
where a, b and ¢ are real numbers and a # 0

OR
An equation of degree/ exponent/ power 2 is
called quadratic equation
ax? + bx + ¢ = 0 is quadratic equation in one
variable.
Solutions or Roots of equation:
All those values of the variable for which the
given equation is true are called solutions or
roots of the equation.
Solution Set:
The set of all solutions is called solution set.
Example:
x*-9=0
x2-32=0
x+3)(x—3)=0
x+3=0 orx—3=0
x=-3 or x=3
x2—9 =0 s true only for x = 3 and x = -3,
Hence x = 3 and x = —3 are the solutions or
roots of x2 —9 = 0 and {3, —3} is the solution
setof x2—-9=0
Note:
ax? + bx + ¢ = 0 is called General or Standard
form of Quadratic equation.
In Quadratic equation a # 0

Methods of Solving Quadratic equation:
By Factorization

By Completing the Square

By Quadratic Formula

Ex#1.1
Solving Quadratic equation by Factorization:
In this method, a quadratic equation can easily be
solved by splitting it in factors.
Rules for Splitting:
Let ax? +bx+c=0
Write the quadratic equation in standard form if
necessary like above equation.
First we find the product of a(coefficient of x?)
and c¢ (constant term) i.e. ac
Then find two numbers b, and b, such that
b, and b, = b and also by b, = a.c
Now ax? + byx + b,x + ¢ = 0 can be factorized
into two linear factors.
Equate each factor to zero by zero — product
property.
Solve the equation for given variable.

Example # 1 (i)

sz +2x—11=1 EW
Solution: (x3)(—6) = —6x°
2x2+2x=11=1 Add | Multiplv
2x2+2x—11-1=0 +3x +3x
2x2+2x—12=0 —2x —2x
22 +x—6)=0 +x —6x”
x>+x—6=0

x2+3x—-2x—6=0
x(x+3)—2(x+3)=0
x+1=0 or x+4=0
x=—-1 or x=-4
Solution Set = {—1, -4}
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Example # 1 (ii) Ex#1.1
12t2 =t+1 Solving Quadratic equation by Completing
Solution: LW square:
122 =t+1 (126%)(-1) = —12¢* Write the quadratic equation in its standard form
12t2—t—1=0 j:‘;: M‘_‘:;'fl"' Divide all terms by the co-efficient of x? if other
1262 +3t—4t—1=0 —4t | -4t than 1 o

—t —12¢ Shift the constant term to the right side of the

3t(4t+1)—1(4t+1) =0
4t+1)Bt-1)=0
4t+1=0 or 3t—1=0
4t=—-1 or 3t=1

-1 1
t—T or t—g
Example # 2 \ \

A ball is thrown straight up, from 3 m above
the ground with a velocity of 14 m/s. When
does it hit the ground?

Solution:

Height startsat 3 m = 3

Velocity is 14 m/s = 14t

Gravity pulls by 5m/s? = —5t2

The height h at any time t is:

h =3 + 14t — 5t2

The height is zero when the ball hit the ground.
0 = 3 + 14t — 5¢t? W

0 =—5t%+ 14t + 3 (5t%)(—3) = —15¢

0= —(5t2— 14t —3) | _Add | Multiply

0=5c2— 14t —3 1t +it

5t2—14t—3=0 —15t | —15t
—14¢ —15¢%

5t24+1t—15t—3 =0
t(5t+1)—-3(t+1)=0
Gt+DH(E-3)=0
5t+1=0 or t—3=0
5t=—-1 or t=3

-1

t=? or t=3

-1
Thet = = is negative time which is impossible

So the ball hits the ground after 3 seconds.

equation.

1
Multiply the co - efficient of x with 5 then take

Square of it and Add to B.S

Write Left — hand side of the equation as a perfect
square and simplify the Right — hand side
Take square root on B.S of the equation and solve it.

Example # 3

x*-8x+9=0

Solution:

x2—8x+9=0 1
Subtract 9 from B.S 8 2° *
x2—8x4+9-9=0-9 (4)2
x?>—8x=-9

Add (4)?> on B.S

x2 —8x + (4)? = =9 + (4)?
(x)?=20x)(4)+ (4)?*=-9+16
(x—4)?2=7

JE=87 = +V7

x—4=4V7

x =447

Solving Quadratic__equation by Quadratic
Formula:

Write the quadratic equation in its standard form:
Compare the given equation with the standard
quadratic equation ax? + bx + ¢ = 0 to get the
values of a, b and c.

Put the values of a, b and c in the given formula.

—b +Vb?% — 4ac
x =
2a

Now solve it for the values of variable.
Note:

By Quadrating formula we can solve all quadratic
equations.
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_—bi\/bz—4ac

x= 2a

Example # 4
Solve 3x% — 6x + 2 = 0 by quadratic formula.

Solution:

3x2—-6x+2=0

Compare it with ax? + bx + ¢ = 0
Herea=3,b = —6,c =2

As we have
—b + Vb2 — 4ac
x =
2a

Put the values

Youtube: https://www.youtube.com/channel/UC991UmBM- Chapter #1
Ex#1.1 Ex#1.1
Derivation of Quadratic Formula: —(—6) + J(—6)2 —4(3)(2)
As we have standard form of quadratic equation: x= 2(3)
2 _
ax“+bx+c=0 6 + 36 — 24
Divide each term by "a" x= e
2
ax? bx c_0 6+ V12
a a a a X = T
,  bx ¢
x24+—+-=0 6+V4x3
a a x=——
0 C 0 .
Shift the constant term P to right side 6+ 243
X=—-
a a —X==— 2(3 + \/§)
b2 a 2 2a x = —
Add (—) of B.S
a) 3+V3
2 2 x= 3
bx b b c
2 2 (2 _(2) &
o +<2a> <2a> a x:EiE
b b\* b2 3
c
w2 (3 - @
S ) 2a y 2a 4a% a lei?
(+b)2_b2_4a Solution Set = 1+\/§
X+ 122 olution Set = i

Example # 5
A company is making frames of a new product

they are launching. The frame will be cut out of
a piece of steel. To keep the weight down, the
final area should be 28 cm?. The inside of the
frame has to be 11 cm by 6 cm. what should the
width x of the meatal be?

Solution:

According to condition:

Length = 11 + 2x

Width = 6 + 2x

Area of steel before cutting

Area = (11 + 2x)(6 + 2x)

Area = 66 + 22x + 12x + 4x?

Area = 66 + 34x + 4x?

Area = 4x? + 34x + 66

Area of steel after cutting out the 11 X 6 middle
Area = 4x% + 34x + 66 — 11 x 6

Area = 4x? + 34x

As Area is 28 cm?

28 = 4x? + 34x

0 = 4x? + 34x — 28

4x% +34x —28=10

2(2x2+17x—14) =0
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Q1:
(i)

(i)

Ex#1.1
2x>+17x—14=0
Compare it with ax? + bx + ¢ = 0
Herea=2,b=17,¢c = —14

As we have
—b ++Vb% — 4ac
X =
2a

Put the values
L. —UD£Y0a7? - 4@) (14

2(2)
_ —17+£+289 + 112
*= 4
_ —17++v401
Ty
—-17 + V401 -17 — V401
X=——F— or xX=—-——
4 4
x=08 or x=-93
As length cannot be negative.
Sowidth = 0.8
Ex#1.1
Page # 8

Solve each of the following equations by
factorization.

x2+5x+4=0 |

Solution: RW
x2+5x+4=0 (x*)(4) = 4a®
Add Multiply
X’ +1x+4x+4=0 P P
x(x+1)+4(x+1)=0 +4x +4x
x+Dx+4)=0 +5x 4
x+1=0 or x+4=0
x=-1 or x=-4
Solution Set = {—1, -4}
(x—3)?%2=4
Solution:
(x—3)?2=4
(x)?*=2x)(3)+ () =4
x> —6x+9=4 =
2 A —
6x + 9 4 =0 {xl]{S — Ex?
2-6x+5=0 Add | Multiply

x?—1x—5x+5=0 —;x _Slx

—1) — —1) = —2Xx —5x
x(x—1)—-5(x—-1)=0 o =

(x—1Dx-=-5)=0
x—1=0 or x—-5=0

(iii)

(iv)

(v)

Chapter # 1

Ex#1.1

x=1 or x=5
Solution Set = {1, 5}

x2+3x—-10=0

Solution: oW
x*+3x—10=0 (x*)(—10) = —10x°
x?—2x+5x—10=0 Add | Multiply
—2x —2x
x(x—2)+5(x—-2)=0 Tex —
(x—-2)(x+5) =0 +3x | 1027
x—2=0 or x+5=0
x=2 or x=-5
Solution Set = {2, -5}
6x2—-13x+5=0
Solution:
6x?>—13x+5=0
6x2 —3x—10x+5=0
3x(2x —1)—-52x—-1)=0
(2x —1)(3x=5) =0
2x—1=0 or 3x—5=0
2x=1 or 3x=5
1 5 E.W
X=5 or x=g (6x*)(5) = 30x°
2 3 Add | Multiply
Solution Set = {1 E} —3x —3x
23 —10x | —10x
—13x 30x2
3(x2-1)=4(x-1)
Solution:
3(x2—1) =4(x— 1)
3x2—3=4x—4 {3x:}{R}T_ —
3x2-3—-4x—-4=0 “Add Multiply
3x* —4x —3-4=0 +3x +3x
3x2—4x—-7=0 7 .
3x2+3x—-7x—-7=0 —4x 2122
3x(x+1D)-7x+1) =0
(x+1D(Bx—7)=0
x+1=0 or 3x—-7=0
x=-—1 or 3x=7
7
x=-=1 or x= 3

7
Solution Set = {—1 §}
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(vi)

Q2:
(i)

(i)

Ex#1.1
x3x—-5)=x—-6x)(x—7)
Solution:
x(Bx—=5)=(x—-6x)(x—7)
3x2 —5x =x%2 —7x — 6x + 42
3x2 — 5x = x% — 13x + 42
3x2—5x —x2+13x—42=0
3x2 —x?>—5x+13x—42=0
2x2+8x—42=0

2(x* +4x—-21)=0 RW

Ny (x*)(=21) = —21%°
D;Vlde B.S by 2, we get Add | Multiply
x“+4x—-21=0 +7x 17y
x*+7x—3x—-21=0 —3x —3x
x(x+7)—3(x+7)=0 Lt4x | —21x7

x+7)(x—-3)=0
x+7=0 or x—3=0
x=-=7 or x=3
Solution Set = {7, 3}

Solve each of the following equations by
completing the square.
x2+6x—40=0

Solution:

x2+6x—40=0

Add 40 on B.S
x2+6x—40+40=0+40
x?% + 6x = 40

Add (3)? onB.S
x?+6x+(3)2 =40+ (3)?

613
X ==
2

)2 +2(x)3)+(3)?=40+9
(x+3)2 =49
Taking square root on B. S

Jx +3)2 = +/49

x+3==7

x+3=7 or x+3=-7
x=7—-3 or x=-7-3
x=4 or x=-10

Solution Set = {4 ,—-10}
x2-10x+11=0

Solution:

x> —10x+11=0

Subtract 11 from B. S
x2—10x+11—-11=0-11
x?—10x = —11

(iii)

Chapter # 1

Ex#1.1

Add (5)%? on B.S
x2 —10x + (5)2 = —11 + (5)?
(x)?2 =2(x)(5) + (5)> = —11+ 25

(x—5)2 =14 1

: 10x=-=5
Taking on square root on B.S 2
Jx—5)2 = +\/14
x—5=+V14
x—5=+v14 or x—-5=-/14

x=5+V14 or x=5-+14
Solution Set = {5 + v14,5 — V14}

4x24+12x=0
Solution:
4x°> +12x =0
Divide all terms by 4
4x> 12x O
—_— = 1 3
4 4 4 3IX=—==—
x2+3x=0 2 2
32
Add(§> onB.S
3\2 3)2
2 ol - =z
X +3x+<2> O+(2)
()2+2(>(3)+(3)2—9
X ¥\2)7\2) %
(+3) =3
*73) Tq
Taking square root on B.S
’x+ if
3 3
_:i_
2 2
+3_3 +3_ 3
X 2=73 or x >="3
_3 3 _ 3 3
x—2 > or x= >3
_ 0 _—3—3
x = or x= >
x = or x= >
x=0 or x=-3

Solution Set = {0, —3}
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(iv)

(v)

Ex#1.1
5x2 —10x—840=0
Solution:
5x2 —10x — 840 =0

Divide all terms by 5

840 O 1

x?—2x—168=0
Add 168 on B. S
x%?—2x—168 +168 = 0 + 168
x? —2x =168

Add (1)? on B.S

x2 —2x+ (1)?> =168 + (1)?
(x)?=20)(1)+ (1)>=168+1
(x—1)?% =169

Taking square root on B. S

J(x — 12 = +/169

x—1==13

x—1=13 or x—-1=-13
x=134+1 or x=-13+1
x=14 or x=-12

Solution Set = {14 ,-12}

9x2—6x+5=0
9

Solution:

9x2—6x+5=0
9

Divide all terms by 9
5
9x2 6x 5 0
9 9 9 9
2 2x+5 9=0
XT3 T
) 2x+5 1_0
XT3 T9%9 7
) 2x+5_0
XT3t T

2x 5 5 5
81

(vi)

Chapter # 1

) 2x+<1>2_ 5+<1>2
Y7373 T T3

( 1)2‘4
*73) TB1

Taking square root on B. S

ER

=
I
Il Il
WW| R OIN |4
Ol N

Q

3

=
|

=
Il

N@leIHwIH
Q
=
=
Il
|

+ +

=
I

or X
5 1
*=9

sotution set = £ 1)
olution set = 9'9

x—-1Dx+3)=5(x+2)-3
Solution:
(x—1D(x+3)=5(x+2)-3
x?+3x—1x—-3=5x+10-3
x?+2x—3=5x+7
x?+2x—3=5x+7

x> +2x—3-5x—7=0

x> +2x—5x—3-7=0

x> —3x—10=0
Add 10 on B.S

x> —=3x—10+10=0+10

-2 ()¢ (@) -0}

x*—-3x=10 1
3 2 3XE
Add (§> onB.S

3
2

2 2

2 _3x+ <3> 10 + <3>
x“=3x+(z] = =
2 2
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Ex#1.1 Ex#1.1
5 3 3\ 2 9 _ 10 _ 6

(x) —Z(X)(§)+<E) :10+Z x—2 or x_2

3% 4049 x=5 or x=3
(x - E) =7 Solution Set = {5, 3}

3\2 49
(x—g) =7 (i) | x> —2x—-4=0

Taking square root on B. S

Solution:
x2—-2x—4=0

x - _ = 4_ Compare it with ax? + bx + ¢ =0
4 Herea=1,b=-2,c = —4
_E__}_Z As we have
2 2 —b +Vb? — 4ac
3 7 4 3 7 x = a
X—==% o0or X+-=-—2
2 2 2 2
7 3 7 3 Put the values
¥=5%; or x=-3+3 S R G R I G))
743 _—7+3 2(1)
¥,y M AT 2+VE+16
7+3 —-7+3 x=f
X =—7— or Xx =
2 2 2++/20
10 —4 X =—-
"o el | 2
2+V4x5
x=5 or x=-2 X =—
Solution Set = {5, -2} :
i i 2+2V5
Q3: | Solve each of the following equations by x = >
guadratic formula.
()| 2 —8x+15=0 _2(1£+5)
Solution: 2
x*—8x+15=0 x=14v5
Compare it with ax? + bx + ¢ = 0 x=1+V5 or x=1-+5

Herea=1,b=—8,c =15 Solution Set = {1+ V5,1 — 5}
As we have
—b +Vb? — 4ac
X = a (iii) | 4x* +3x =10
Put the values M
4x“+3x=0
—(—8)+./(—8)2 — 4(1)(15
= =8 \/(2(1)) OIC) Or 4x?+3x+0=0
Compare it with ax? + bx + ¢ = 0
+1/ —
x=8_62¢ Herea=4,b=3,c=0
84 V2 As we have
x=_T —b +Vb? — 4ac
X =
8+2 2a
x = o Put the values
x:—8+2 or x=—8_2 =_(3)i“(3)2_4(4)(0)
2 2 2(4)
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Ex#1.1 Ex#1.1

-3++v9-0 (v) | 6x2 —17x+12=0
x= 3 Solution:

-3++9 6x2—-17x+12=0
¥="3 Compare it with ax? + bx + ¢ = 0
x_—3i3 Herea=6,b=—17,c =12

8 As we have
__T3+3  _-3-3 b+ VBT dac
0 8 -6 8 x= 2a
X = 3 or x= 3 Put the values
-3 _ —(=17) +/(-17)? - 4(6)(12)
x=0 or sz X = 2(6)
-3 N _
Solution Set = {0 T} x = 17+ V289 — 288
12
(IV) BX(X—2)+1=0 17+\/I
Solution: X = #
3x2—6x+1=0 x=—
Compare it with ax? + bx + ¢ = 0 17+1 17 -1
Herea=3,b=—-6,c=1 N 12 or x= 12
As we have 18 16
X=— or x=-—

—b+ Vb2 — 4ac 12 12
X = 3 4

2a X=—= or x=-=

Put the values

I GOEN GO OO

2(3)
2
6 36— 12 wi) (P> 0
X=T 3 12 24
Solution:
6 + V24 =
x=—— 2 x_1
RV 3 12 24
x = M Multiply all terms by 24
+26\/_ 24><x2 24><x—24><1
g = 2T 2V6 3 12 72
6 8x2 —2x =1
x:M 8x2—2x—-1=0
6 Compare it with ax? + bx + ¢ = 0
x=3i‘/g Herea=8,b=-2,c=-1
3
As we have
x=3+3\/6 or x=3_3\/6 x_—bim
B 2a
x = §+ ﬁ or x = E_E Put the values
5 S ~(-2)+ /22— 4@ (D)
V6 V6 x =
x:1+? or le—? 2(8)

6 6
Solution Set = {1 + g ,1— g}
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Q4.
(i)

(i)

(iii)

Ex#1.1
_2+VET32
YT T 16
24436
T 716
246
=16
246 2-6
x——16 or X——16
8 -4
X—E or X—E
1 -1
x—z or x—4
Soluti St—{l _1}
olution Set = {=,—

Find all the solutions to the following

equations.

t?-8t+7=0

Solution: B.W
t2—-8t+7=0 =) (7) = 7t
t2—1t-7t+7=0 Add_ Multiply
tt-1D-7(t-1)=0 ¢ 7t
Et-DE-7)=0 —8t —21x?
t—1=0 or t—7=0

t=1 or t=7

Solution Set = {1,7}

72 + 6x = x? AW
Solution: (x*)(—72) = —72x°
72+ 6x = x? Add | Multiply
0=x%>—6x—172 +6x +6ax
x2—6x—72=0 —12x —12x
x2+6x—12x—72=0 |L—6x —72x%

x(x+6)—12(x+6)=0
(x+6)(x—12)=0
x+6=0 or x—12=0
x=—6 or x=12
Solution Set = {—6,12}

r’+4r+1=0

Solution:

r’+4r+1=0

Compare itwith ar? + br + ¢ =0
Herea=1,b=4c=1

(iv)

Q5:

Chapter # 1
Ex#1.1
As we have
—b +Vb?% — 4ac
T =
2a

Put the values

W@ 10O

2(1)
—4++16 -4
Tt
-4 ++/12
TTT
—44++/4%x3
T
—4+ 23
TTT
2(-2++3)
rE———p
r=-2+3

r==2+v3 or r=-2-+3
Solution Set = {-2 +3,-2 — 3}
x(x+10) =10(—10 — x)

Solution:

x(x +10) =10(—10 — x)

x?+10x = —100 — 10x

x? +10x + 10x + 100 = 0
x(x+10)+10(x+10) =0
(x+10)(x+10)=0

x+10=0 or x+10=0
x=-=10 or x=-10

Solution Set = {—10 }

The equation (y + 13)(y + a) has no linear
term. Find value of a.

Solution:

+13)r+a)
=y?+ay+13y+13a

=y?+ (a+13)y +13a

A linear term is term with a degree /power of 1.
Herey is a linear term.

As there is no linear term then the

co — efficient of y must be zero.

So a+13=0

a=-13

Thus fora = —13,

the above equation has no linear term.
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Q6:

Q7:

Ex#1.1
The equation ax? + 5x =3 hasx =1asa
solution. What is the other solution?
Solution:
ax®+5x =3
As x = 1 is the solution
So putx = 1inequ (i)
a(1)?2+5(1)=3

a+5=3
a=3-5
a=-2
puta = —2 in equ (i) to become equation
—2xz +5x=3 W
—2x“+5x—-3=0 (2121(3] = Gx2
—(2x* =5x+3) =0 Add | Multiply
2x2-5x+3=0 —2x —2x
2x2—-2x—-3x+3=0 —3x —3x
2x(x—1)—3(x—-1)=0 L=5x | 6a°
(x—1D2x—-3)=0
x—1=0 or 2x—3=0
x=1 or 2x=3

| 3
x=1 or x= 5
Thus the other solution is x = ;

What is the positive difference of the roots of
x*—7x—-9=07

Solution:

x2=7x—9=0

Compare it with ax?2 + bx +c =0
Herea=1,b=-7,c = -9

As we have
—b +Vb? — 4ac
X =
2a

Put the values

L —EDEJED? -4

2(1)
7449 +36

x= 2

7 ++/85
X=—7—"

2

7 ++/85 7 —/85

X:T or X:T

Now the positive difference of roots is given by
7++85 7-+85 7++85—(7—-+85)
2 2 2

Chapter # 1
Ex#1.1
7++V85 7-485 7+V85-7+85
2 2 2
7+V85 7-+85 285
2 2 2
7+2@_7—2x/ﬁ:@
Ex#1.2

Solution of Equations reducible to Quadratic

Mo

form

Typel: ax*+bx’>+c=0

Make (x?2)?

Putx? =y

We get quadratic equation.

Solve Quadratic equation on any method.
Note
Polynomials of degree four is called biquadratic
Example # 6

12x* —11x2+2=0

Solution:

12x* —11x2+2=0

12(x3)? - 11x2 +2 =0 ( i‘; _
5 12v3)(2) = 2497
C Sy Add | Multiply
12(y)2—11y+2=0 3y 3y
12y2—11y+2=0 —8y —8y
12y? -3y —8y+2=0 [=1ly| 24y

3y4y—1)—-2M4@y—-1)=0
(4y-1By—-2)=0

4y—1=0 or 3y—-2=0
4y=1 or 3y=2
1 2
y=3 o Y=
Buty = x?
1 2
2 2 __
X z o7 X 3
1 2
Vx2==|—= or x?=4% |7
4 3
_+1 _ 4 2
X—_E or X =T §
Solution Set = +1 + 2
olution Set = 50T |3


https://tehkals.com/
https://web.facebook.com/TehkalsDotCom/?modal=admin_todo_tour
https://www.youtube.com/channel/UC991UmBM-PzqKUasmFOFGrQ?sub_confirmation=1
https://www.youtube.com/channel/UC991UmBM-PzqKUasmFOFGrQ?sub_confirmation=1

For More Visit: https://tehkals.com/
Facebook: https://web.facebook.com/TehkalsDotCom/

Youtube: https://www.youtube.com/channel/UC991UmBM- Chapter #1
Ex#1.2 Ex#1.2
1 3y—2=0 or 2y—-3=0
T 2: —=0
ype PO+ p(x) 3y=2 or 2y=3
Example # 7 2 3
x Buty = ad
Solution: x+3
2x+i=09 x—1_2 x—-1_3
X x+3 3 x+3 2
Multiply all terms by x By cross multiplication

4
2x.x+—.x=9.x
X
2x% + 4 =9x
2x24+4—-9x =0
2x2 —9x+4=0

This is quadratic equation and solve it by

factorization method.
2x> —1x—8x+4=0
x2x—-1)—42x—-1)=0

(2x—1D(x-4)=0

3(x—1)=2(x+3) or 2(x—1)=3(x+3)
3x—-3=2x4+6 or 2x—2=3x+9
3x—2x=6+4+3 or 2x—3x=9+42
x=9 or —-1x=11

x=9 or x=-11

Solution Set = {9,—11}

Type 3: Receproccal equation

, 1 1
a(x +—2>+b<x+—)+c=0
X X

R.W Example # 9 (i)
2x—1=0 or x-—4 (2x%) (4) = 8x° , 1 1 _
=0 Add Maultiply Z(X +F>—9(x+;)+14—0
Zx=1 or x=4 —lx —lx Solution:
1 —8x —8x 1 1
x=g or x=4 —9x | 8’ 2(x2+?)—9<x+;>+14=0 — —equ (i)
1
; . 1
Solut10nSet-{2,4} Letx+;=y
Example # 8 Taking square on B. S
x—1 x+3 13 e
+ =— (x + —) =y
x+3 x—1 6 x RW
Solution: P h 2=y (2y*)(10) = 2057
x—1 x+3 13 x? Add | Multiply
+ = — 1 — ey —dyr
x+3 x—1 6 24 _=y2_2
x—1 x+3 1 X +x2 y =5y —51;
Let ~+3 7 then 1 y So equ (i) becomes —9y | 20y
1 13 2(y2 —-2)—-9()+14=0
Yt=% 2y2—4—-9y+14=0
Multiply all terms by 6y 2y? =9y —4+14=0
1 13 2y2—9y+10=0
6y Xy + 6y X2 =g x by 2y*—4y—5y+10=0
6y% + 6 =13y W 2y(y=2)-5(y-2)=0
6y2+6—13y =10 (6y°)(6) = 36y° y—-2)2y-5)=0
6y2—13y+6=0 Add | Multiply y—=2=0 or 2y-5=0
6y —4y—9y+6=0 -4y | Yy y=2 or 2y=5
2yBy-2)-3@y-2)=0 | =% | -% 5
=2 or ==
By -2)(2y—-3)=0 —13y [ 36y Y Y72
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Ex#1.2 Ex#1.2
Taki B.S
Buty = x +— a 1r;gzsquare on
P PR (x—;> =y? RW
T4 o XTLE3 2 1,2 (8y°)(45) = 360y°
Now XTT 2 =Y Add | Multiply
1 1 —12_]_-‘ —12_1]?
x+;:2 x2+F:y2+2 —30y —30y
: —42 360y°
Multiply all terms by x W So equ (i) becomes ¥ .
1 ( "1(1.] o 8(y?+2)—42(y)+29=0
—_ = X~ = 1xX~
xx+x—-=2x Add | Multiply 8y2+16 —42y +29 =0
x?2+1=2x —1x 1x 8y2 —42y+45=0
x24+41-2x=0 —1x —1x 8y?2 — 12y —30y +45=10
x2—2x+1=0 —2x 1x* 4y(2y —3)—15Q2y—-3) =0
x2—1x—1x+1=0 2y—-3)(4y—15)=0
x(x—1)—-1(x—-1)=0 2y—3=0 or 4y—-15=0
x—-Dx-1)=0 2y=3 or 4y=15
x—1=0 or x—1=0 y—é or y—1—5
x=1 or x=1 2 4
1 3 1 15
Also N ==
L s X——=5 or x—_=—
X+—-=3 Now
x 2 1 3
Multiply all terms by 3x y——==
1 5 R_“.' X 2
2x.x + 2x.; — E.Zx 20 (2) = 42 Multiply all terms by 2x W
e 1 3 :
2x* +2 = 5x Add | Multiply 2x.x — 2X. == =.2% (2)(=2) = —a”
2x2+2-5x=0 ‘i’f ‘;-'f ., ;‘ 2 Add | Muldply
—4x —4x —2= :
2x2—5x+2=0 “tx 3l xz x +1x +1x
2% — 1x — dx4+2 =0 & 2x*—2—-3x=0 —4x —4x
PR 2x2—3x—2=0 —3x | -4
x2x—-1)—22x—-1)=0 5
2x“+1x—4x—-2=0
2x—-1D(x—-2)=0
x—1=0 or x—2=0 x2x+1)—-22x+1)=0
=1 or x=2 Cx+D(x—-2)=0
1 2x+1=0 or x—2=0
x=§ or x=2 2x=-1 or x=2
1 -1
SolutionSet={1,E,2} XxX=- or x =2
Example # 9 (ii) Also
1 1 1 _ 15
8(x2+—=)—-42(x—=)+29=0 T T
o o Multiply all by 4
Solution: ultply all erms by 4 o
1 1 _ VA — 1642
2. 2\ _ _ 0 _ , 4x.x —4x.— = —.4x (4x*)(—4) = —16x
8 (x + x2) 42 (x x) +29=0 —equ(i) x 4 Add | Multiply
1 4x? — 4 = 15x lx Tlx
Let x 3 =y 4x2 —4—15x =0 —16x —16x
4x? —15x —4 = 0 —15x | —162
4x> +1x —16x—4=0
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Ex#1.2
x(Ax+1)—4MAx+1)=0
(Ax+1)(x—-4)=0
4x+1=0 or x—4=0
4x=-1 or x=4

-1

= — =4
X 4 or X

Soluti St—{_lz_l 4}
0“10110—2,;4;

Type 4: Exponential Equation

Equations that involves terms of the form a*
where a>0,a+1 are called exponential
equations

Steps

1. Puta®* =y

2. We get quadratic equation.

3. Solve Quadratic equation in term of y on any
method.

4. Then put again a* and solve for x

Note:

One — to — One Property of Exponential Functions
Ifb™ = b™ thenn =m
Example # 10

Solve 4.22* —10.2*+4 =0
Solution:

4.22% —10.2*+4=0
4.(2)2-10.2*+4=0

Let2¥ =y

4(y)2—10y+4=0

4y2 —10y+4=0

2(2y* -5y +2)=0 Divideby2
2y —5y+2=0
2y2—1y—4y+2=0
y2y-1)-22y-1)=0
Qy-D-2)=0

2y—=1=0 or y—2=0

2y=1 or y=2

1 R.W
y=5 or y=2 (2y°)(2) = 4v®
But v = 2% Add | Multiply

3’1 1 "1y
2== or 2°=2 —dy | %y

2 —5y 4y’
2 =271 or 2¥=21
x=-1 or x=1

Solution Set = {—1,1}

Chapter # 1

Ex#1.2

Example # 11

Solve 22X 4 22-x = 1
Solution:

224X 227X =10

22.2% £ 2227 =10

4

(2y*)(2) = 4v*

Let2* =y Add | Multiply
b+ _10=0 —ly | by
y — iy —4‘_].-‘2
Multiply all terms by y —5y y

4
4y.y+;.y—10.y= 0.y

4y +4—-10y =0

4y2 —10y+4=0

22y —5y+2)=0
2y?—5y+2=0 Divide by 2
2y2—1y—4y+2=0
y@2y-1)-22y-1)=0
QRy-Dy—-2)=0
2y—1=0 or y—2=0
2y=1 or y=2
y=% or y=2
Buty = 2%

2x=§ or 2*¥=2

2 =271 or 2*¥=21
x=—-1 or x=1
Solution Set = {—1,1}

Type4: (x+a)x+b)x+c(x+d) =k
wherea+b=c+d

Example # 12

x+1D)x+3)x—-2)(x—4) =24

Solution:

+DE+3)x—-2)(x—4) =24

Re — arrange it accordingly 1+ (—=2) =3 + (—4)

{Gc+ D -2)HEx +3)(x - D} =24

(x? —2x +1x — 2)(x? —4x + 3x — 12) = 24

(x? —1x—2)(x? —1x — 12) = 24

(x2—1x—-2)(x>—-1x—12)—24=0

Let x2 —1x =y

y—-2)(y—12)-24=0
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Ex#1.2 Ex#1.2
y2—12y —2y+24—-24=0 y—1=0 or y—4=0
y2_14’y:0 y=1 or y=4
yiy—14)=0 Buty = x?
y=0 or y—14=0 x?=1 or x*=4%
y=0 or y=14 [x2 = +V1 or +/x2=+/4
But y = x? — 1x x=11 or x=1%2
x*—1x=0 or x’-1lx=14 Solution Set = {+1,£2}
x2—1x=0 or x*—-1x—14=0
Now (i) | x* = 7x*+12=0
Solution:
2 1x=0 S01ULION.
¥ y x*—7x2+12=0
x(x—1)=0 o ) R.W
x=0 or x—1=0 () =7x"+12=0 (v3)(12) = 12¢*
x=0 or x=1 Letx? =y Add | Multiply
Also (> =7y+12=0 —3y —3y
2 y2—7y+12=0 —dy | -4y
x>—1x—14=0 ) —7y 122
Compare it with ax? + bx + ¢ = 0 y*—3y—4y+12=0
Herea=1,b = —-1,c = —14 yoy—-3)—4(y—-3)=0
As we have G-30-4=0
—bim y—3—0 or y—4-—0
x = > y=3 or y=4
¢ Buty = x?
Put the values uty =x
_(~1) + 2 F 4D (1D x2=3 or x*=4
xX= — 201) Jx2 =+V3 or Jx2=+V4
1+ VI+56 x=1V3 or x=12
X=— Solution Set = {+V3,+2}
_1++57 (iii) | 6x* —13x24+5=0
X = ——0o .
2 Solution:
_ 1++/57 6x* —13x2+5=10
Solution Set = {0' 1’7} 6(x?)? — 13x2 +5 = 0 Rw
Letx? = y (6v7)(5) = 3057
Add Multiply
EX # 1.2 6(}/)2 _ 13y + 5 — 0 _311. u_EE?.
Page # 15 6y2—13+5=0 —10y | —10y
Q1: | Solve the following equations. 6y2 —3y—10y +5=0 —13y 30y°
(i) x4—_5x2+4=0 3y2y—1)-5QR2y—-1)=0
S(:Iutlonz: Qy-1By—-5)=0
x*—=5x“+4=0 EW 2y—1:0 or 3y—5:O
(@*)° =5x*+4=0 (7)) =47 2y=1 or 3y=5
Let x% = y Add Multiply 1 5
()? =5y +4=0 e Y72 Y73
y2—=5y+4=0 :5; ;;;2 Buty = x?
2 _ 1y — = 1 5
y'-ly-4dy+4=0 2= or x2=2
yy-1D-4(-1D=0
-DO-49=0
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(iv)

v)

Ex#1.2
1 5
\/x2=_z or xz—i§
_, 2 s
x=% > or x=4% |3
Solution Set + 1 + >
olutionSet =<{+—,+ |
V2 3
+2 L
* +2 2
Solution: |
+2_L—§ r
x x+2 2 @ “j(R.;; roe:
_ = i — = — &=
Letxl+ 23_y Add | Muldply
y——== +1y 41y
y 2 —4y —4y
Multiply all terms by 2y [ =3y —4y*
1 3
2y Xy —2yX—==X2
YyXYy—42y y -2 y
2y —2=3y
2y2—-2-3y=0
2y2—3y—-2=0
2y*+1y—4y—-2=0
y2y+1)—-2Q2y+1)=0
2y+Dy-2)=0
2y+1=0 or y—2=0
2y=-1 or y=2
__1 —
y=— or y=
Buty =x+2
x+2=_7 or x+2=2
-1, =2-2
x=- or x=
_—1-4 _ 0
X =— or x=
X=— or x=

-5
Solution Set = {7 ,0 }

4
x——=2

x.
Solution:

4
X——=2

X

(vi)

Chapter # 1

Ex#1.2
Multiply all terms by x
4

X.X—X.—=2.X
X

x?—4=2x
x2—4-2x=0
x2—-2x—4=0
Compare it with ax? + bx + ¢ = 0
Herea=1,b=-2,c = —4
As we have
—b +Vb% — 4ac
2a
Put the values

e N GOy

X =

2(1)
_2+VA+16
= 2
2 ++/20
X=—7"—"
2
2 ++/20
xX=—""
2
_ 2+V4AX5
- F )
2+ 245
x:
_2(1£15)
\ 2
x=1++5
x=1+\/§ or x=1—\/§

Solution Set = {1 + V5,1 — V5}
x+2 x—2_5

x—2 x+2 6
Solution:
x+z2 _x-2_5
x-2 x+2 6
th+2— h x—2_1
S x—2 e x+2 y
y — 1 — E RW
y 6 (6v)(=6) = —36y°
Multiply all terms by 6y Add | Multiply
1 5 +4v +4v
6y XYy —6yX—=—=X6 —9y —9y
y Xy y v 6 y 5y 3657

6y? — 6 =5y
6y —6—-5y =0
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(vii)

Ex#1.2
6y?—5y—6=0
6y +4y—9y—6=0
2y(3y+2)—33By+2)=0
By+2)2y—-3)=0
3y+2=0 or 2y-3=0
3y=-2 or 2y=3

_—2 _3
=3 or y—2
x+2
Buty = -
x+2_—2 x+2_3
x—2 3 7 x=272

By cross multiplication
3x+2)=-2(x—2) or 2(x+2)=3(x-2)
3x+6=—-2x+4 or 2x+4=3x—-6
3x+2x=4—-6 or 2x—3x=-6—4
5x=-2 or —-1x=-10

—2

xz?

-2
Solution Set = {? ,10 }

or x=10

3(x2+i)—16<x+1)+26=0
x2 X

Solution:

3(x2 +i)—16(x+1)+26 =0 ..equ (i)
= >

Let x + % =y
Taking square on B.S
1\? RW
x+—|] =y? . .
( xl) Y (3y°)(20) = 60y°
Add Multiply
24 a2 | LEA
x +x2+2—y 6y —6y
1 —10y —10y
24 = 2
X ta=y o2 “60y | 607

So equ (i) becomes
3(y2-2)—16(y) +26 =0
3y2—6—16y +26 =10
3y2—16y—6+26=0
3y2—16y+20=0
3y2—6y—10y+20=0
3y(y —2)—-10(y —2) =0
y—-2)By—-10)=0
y—2=0 or 3y—-10=0

Chapter # 1

Ex#1.2
y=2 or 3y=10

_, 10
y=2 or y=-

Multiply all terms by x

E.W

X.X+x.—=2.x
X

(x2)(1) = x*

x*+1=2x Add | Multiply

X2 4+1-2x=0 —1x —1x

x2—2x+1=0 —1x —1x

x?—1x—1x+1=0 [=2x x?

x(x—1)—-1(x—1)=0
x-Dx—-1)=0
x—1=0 or x—1=0
x=1 or x=1
Also

1 10

X+t—-=—
x 3

Multiply all terms by 3x

10 W

1
3x.x+3x.—=—.3x
x 3 (3x2)(3) = 9x°

3x% +3 =10x Add | Multiply

3x24+3—-10x=0 —1x —1x

3x2 —10x+3 =0 —9x —9x

3x? —1x—9x4+3=0 L 20% 9"
x(B3x—1)—33Bx—-1)=0
Bx—1Dx-3)=0

3x—1=0 or x—3=0

3x=1 or x=3

= — =3
X 3 or X

1
Solution Set = {1,§ ,3 }


https://tehkals.com/
https://web.facebook.com/TehkalsDotCom/?modal=admin_todo_tour
https://www.youtube.com/channel/UC991UmBM-PzqKUasmFOFGrQ?sub_confirmation=1
https://www.youtube.com/channel/UC991UmBM-PzqKUasmFOFGrQ?sub_confirmation=1

For More Visit: https://tehkals.com/
Facebook: https://web.facebook.com/TehkalsDotCom/

Youtube: https://www.youtube.com/channel/UC991UmBM- Chapter #1
Ex#1.2 Ex#1.2
(viii) 1,2 1 Put the values
+= —10( +—)+16=0
(x x) Ty _—(=8) /=)= 4@
Solutlonz: X = 2(D)
1 1
(x+;) —10<x+;)+16=0 Lo dtved—4
2
1 RW
= ~ 8 ++60
Letx+2=Y (1) (16) = 162 x=———
2 _10(v)+16=0 |Add | Multiply
(};)_ 10 53116 —0 —2y =2y 8+ \/@
e 2 g 8y+16=0 1oy 160 T2
Vo — ey —oy = —10y 16y
8+ V4 x15
yy—2)-8(y—-2)=0 X=——
—2)(y—-8)=0
v-2)y-8) 8 + 2v1S
y—2=0 or y—8=0 x:T
=2 or =8
Y J _ 2(4 £ 15)
Buty=x+; x= 2
1 1 x=44++vV15
x+;—2 or x+;—8 Solution Set = {1,4 +V15}
Now ) , 1 1
1 (ix) (x +—2>—(x——>—4=0
xX+—=2 _x x
X Solution:
Multiply all terms by x ( 2, 1) ( 1) N | -
- x*+—=)—(x—=]—-4=0 ———equ(i
x.x+x.—=2.x R-W x? X
x (x2)(1) = x° L _
x24+1=2x Add | Multiply etx——=Y¥
x24+1-2x=0 —1x —lx Taking square on B.S
x2—2x+1=0 :;i _::; o
X2 —1x—1x+1=0 (’“E) B
—1) — —1) = 1
x(x—1)—-1(x—-1)=0 X2 +5-2= y?
x—Dx-1)=0 Xl
x—1=0 or x—1=0 2L — 42
~ _ x +x2 =y“+2 W
x=1 or x=1 )
Al So equ (i) becomes (v3)(=2) = =22
S°1 y242—y—4=0 Add | Multiply
x+-—=8 yi—y+2-4=0 +1y +ly
* 2 _ —2y —2y
Multiply all terms by x y -—y-2=0 —y 242
1 y2+1ly—2y—-2=0
x?2+1=8x G+Dy-2)=0
x2-8x+1=0 y+1=0 or y—-2=0
Compare it with ax? + bx + c =0 y=-=1 or y=2
= P = 1
Herea =1,b 8,c=1 Buty = x — -
As we have x
—b +Vb? — 4ac x—lz—l or x—1=2
X = o x x
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Ex#1.2 Ex#1.2
Now L 2(1+v2)
x— l =-1 2
x x=1+V2
Multiply all terms by x . 14438
1 Solution Set = {—, 1+ \/f}
x.x—x.;——l.x 2
x*—1=—x (x) | 3% —10.3*+9 =0
x2—14+x=0 Solution: EW
x2+x—-1=0 32% —103*4+9=0 (v2)(9) = 97
Compare it with ax? + bx + ¢ = 0 (3%)?2-103*+9=0 | Add | Multiply
Herea=1,b=1,c=-1 Let3* =y —1y —1y
As we have (»)?*—10y+9=0 —9y —9y
—b +Vb? — 4ac y2—10y+9=0 —10y 9y’
x= 2a y2—1y—9y+9 =0
Put the values yy-1)-9(y—-1)=0
~() + /- 4D O-Dh=9=0
o 2(1) y—1=0 or y—9=0
1+VTTd L or y=o
a=paEE e Buty = 3*
1445 3*=1 or 3*=9
=— 3*=3% or 3*=37
Also x=0 or x=2
1 Solution Set = {0, 2}
X——=2
X
Multiply all terms by x (xi) | 3.32**1-10.3*+1=0
1 Solution:
XXX =2 3.32¥+1 _103%+1=0
x?—1=2x 332,31 -103*+1=0
x?—=2x—1=0 3.332* - 103*+1=0
Compare it with ax? + bx + ¢ = 0 9.32* - 103*+1=0
Herea=1,b=-2,c=-1 9.(3%)2-103*+1=0 RW
As we have Let3* =y (9y*)(1) = 9y*
Add Multiply
_ —b+Vb?—4ac 9(y)? =10y +1=0 —1y —1y
= 2a 9y2 — 10y +1=0 —9y —9y
Put the values 9y2 -1y —9y+1=0 —10y 9y?
) +/(-2)2 —4(D)(-1) yOy -1 -109y -1 =0
2(1) Oy-D-1=0
2+\V4+4 9y —-1=0 or y—1=0
X=—"7" 9y =1 or y=1
xzzi_z\/g y=% or y=1
24VAX2Z Buty = 3%
x= 2 3% =l or 3*=1
E: 2V2 9
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(xii)

(xiii)

Ex#1.2
3x_l 3x_30
_32 or =
3* =372 or x=0
x=—2 or x=0

Solution Set = {—2, 0}

5+1 4+ 527* = 126
Solution:

5x¥+1 4 52-x — 126
5%¥.51 4 52, 57X = 126

L 5% RW
5.5% + =% =126 5y0)(25) — 1257
Let5% =y Add | Multiply
25 —1y —1y
Sy +—=126 —125y | —125y
y —126y| 1257
Multiply all terms by y

25
5y><y+7><y=126><y

5y% + 25 = 126y
5y2+25—126y =0

5y2 — 126y + 25 =0

5y2 —1y — 125y + 25 =10
y(5y —1)—-25(5y —1) =0
Gy-D—-25=0

5y—1=0 or y—25=0
5y=1 or y=25

1
y=§ or y=25
But y = 5%

1
5x=§ or 5% =25
5*=5"1 or 5%=52
x=-=1 or x=2

Solution Set = {—1,2}
x—3)(x+9)(x+5)(x—7) =385
Solution:

(x—3)(x+9)(x+5)(x—7) =385

Re — arrange itaccordingly —3+5=9-7
{(x—=3)x+5Hx+9)(x—7)} =385

(x? +5x —3x — 15)(x? — 7x + 9x — 63) = 385
(x? +2x —15)(x?2+ 2x —63) —385=0
Let x2+2x =y
(y—15)(y—63)—385=0

y2 — 63y — 15y + 945 — 385 = 0

(xiv)

Chapter # 1
Ex#1.2

yz — 78y +560=0 ) W
y© = 8y - 70y +560=0 (}fz](Sﬁ-ﬂ] — 560}'2
yy—=8)-70(y—=8)=0 [Add | Multiply
(y-8)(y—-70)=0 —8y —8y
y—8=0 or y—70=0 |-=70y =70y
y=8 or y=70 —78y 560y°
But y = x? + 2x
x> +2x=8 or x*+2x=70
x> +2x—8=0 or x*+2x—-70=0
Now RW
X2 +2x-8=0 (x?)(=8) = —Bx*
2t dx—8 =0 Add | Multiply

—2x —2x
x(x—=2)+4(x-2)=0 +4x +4x
(x—2)(x+4)=0 2x —8x?
x—2=0 or x+4=0
x=2 or x=-4
Also

x> +2x—-70=0
Compare it with ax? + bx + ¢ =0
Herea=1,b=2,c =-70

As we have
—b + Vb2 — 4ac
X =
2a

Put the values

L~ D V@7 - 4(D(70)

2(1)
—2++4 + 280
x= 2
-2 ++/284
=T
—2+VEx71
o _oENEXTD
2
—2+ 2471
=T
2(-1++71)
X=——
x=-1++71

Solution Set = {2,—4,—-1 +V71}

x+Dx+2)x+3)(x+4)+1=0
Solution:
x+Dx+2)x+3)x+4)+1=0

Re — arrange it accordingly 1 +4 =2+ 3
{x+Dx+HHx+2)(x+3)}+1=0
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(xv)

Ex#1.2
(2 +4x+1x+4)(x*+3x+2x+6)+1=0
(x> +5x+4)(x2+5x+6)+1=0
Let x2+5x =y
y+4)y+6)+1=0
y2+6y+4y+24+1=0

y2+10y+25=0 W
y2+5y+5y+25=0 | (y?)(25) =25y
y(y+5)+5@+5)=0 Add | Multiply
y+5W+5=0 +5y +5y
y+5=0 or y+5=0 +5y +5y
y=-5 or y=-5 +10y 25y2
But y = x% + 5x

x?+5x=-5

x> +5x+5=0

Now

Compare it with ax? + bx +c =0
Herea=1,b=5,c =5

As we have
—b + Vb2 —4ac
x —
2a

Put the values

_—® /6= 4DE)

2(1)

—5++25-20
x= 2

—5++5
Xx=—D—

—-5++5 -5-+5
X=—p— o x=—{0—

_ -5+vV5 -5-5
Solution Set = { > , > }

x+1D)x+3)(x+5)x+7)+16=0

Solution:

x+DxE+3)x+5)x+7)+16=0

Re — arrange itaccordingly 1+7=3+5

{x+Dx+7DHEx+3)(x+5}+16=0

(x2+7x+1x+7)(x?*+5x+3x+15)+16 =0
(x2+8x+7)(x?+8x+15)+16 =0

Let x> +8x =y RW
y+7)(y+15)+16=0 (y3)(121) = 121y*
y24+15y+7y+105+16 =0 Add | Multiply
y2+22y+121=0 +ily | +l1y
y2+11y+ 11y + 121 =0 [Fly| +1ly
+22y | 121y°

Q2:

Chapter # 1

Ex#1.2
yy+11)+11(y+11) =0
y+1D)(y+11)=0

y+11=0 or y+11=0
y=-11 or y=-11
But y = x? + 5x

x%2+8x =-11

x2+8x+11=0
Compare it with ax? + bx + ¢ = 0
Herea=1,b=8,c=11

As we have
—b ++Vb?% — 4ac
X =
2a

Put the values

L —® V@ -4MaD

2(1D)
_ —8+V64—44
ahn 2
-8 ++/20
x:
2
-8+ VAX5
= 2
_—8%2V5
-
2(—-4 £5)
X=—7r—-
2
x=—4++5

Solution Set = {-4 +V5,-4 —/5}
Solve the equation
xt—2x3—2x2+2x+1=0
Solution:
x*—2x3-2x2+2x+1=0

Divide each term by x?

2x2 2x 1 0

Arrange it

, 1 2
X+ —=—-2-2x+-=0
x x

2 -2

Let 1
etx——=y
0?:-2(»=0
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Ex#1.2 Ex#1.2
y?—2y=0 x=1++2
yoy-2)=0 Solution Set = {+1,1 + V2 }

y=0 or y—2=0
y=0 or y=2

Ex#1.3

1 Radical Equation
But y =x—— An equation involving expression under radical
1 1 sign is called a radical equation.

x——=0 or x——=2
X X

Extraneous Solution:

Now A solution of the transformed equation that does
x——=0 not satisfy the original equation is called an

X extraneous solution.
Multiply all terms by x Note:

1
x.x—x.—=0.x
X

To solve radical equation, we take square to
simplify square root.

x2-1=0
2 _q Typel: Vax+b=cx+d
* = Example # 13
x? = V1 V27 -3x=x—-3
x=x1 Solution:
% V27 —-3x=x-3 ———equ(i)
x — l =2 Taking square root on B.S
X ——2_ a2
Multiply all terms by x (V27-3x) = (x=3)

X.X—X.—=2.X
X

x?—-1=2x
x2=2x—-1=0

27 —3x = (x)? = 2(x)(3) + (3)?
27 -3x=x%—6x+9
0=x%>—6x+3x+9—27
0=x?>—-3x—18

Compare it with ax? + bx +c =0 x2—3x-18=0 W
Herea=1,b=-2,c=-1 x2+3x—6x—18=0 (x2)(=11) = —18x2
As we have x(x+3)—6(x+3)=0 Add | Multiply

—b +Vb? — 4ac (x+3)(x—6)=0 +3x +3x
xX= x+3=0 or x—6=0 —6x —6x

2a _ 3 e —3x | 1822
Put the values X = or x=
Verification:

_—(D 2P - 4D

Putx = —3inequ (i)

X=T m=—6

2++8 V36 = -6
r=- 6=—6 (Flase)

24+V4%x2 Put x = 6 in equ (i)
=T J27-3(6) =6-3
x=2i2\/7 V27-18 =3

2 V9 =3

x=2(1§—\/§) 3=3 (True)

Hence x = 1 is an extraneous root.
Thus Solution Set = {6}
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Ex#1.3 | Ex#1.3
Type2: VJVx+a+Vx+b=+x+c x2+3x+5=(2)2+(\/x2+3x+1)2—2(2)\/x2+3x+1
Example\}#14 J J x*2+3x+5=4+x>+3x+1—4/x2+3x+1
Solution: XH24Nx+T7=Va+23 x2+3x+5=x?+3x+4+1—4Jx2+3x+1
Vx+2+4++Vx+7=vVx+23 ———equ(i) 5=5—4/x?+3x+1
Taking square root on B.S 0=—-4yx?2+3x+1
2 2 ivi —
(\/x+2+\/x+7) =(\/x+—23) Divide B.S by — 4, we get
(Vat2) +(Vx+7) +2(Vx T 2)(Vx +7) = x + 23 0=+yx?+3x+1
X+2+x+7+2J(x+2)(x+7) =x+23 x2+3x+1=0
2x +9 + 2\/x2 +7x+2x+14 =x+23 Again Take square root on B.S
2
2x2 +9x+14 =x—2x+23-9 (vx2+3x+1) = (0)*
2Yx?+9x+14 =—x+14 x24+3x+1=0
2Jx2 +9x + 14 = 14 — x Compare it with ax? + bx + ¢ = 0
Taking square root on B.S Herea=1b=3,c=1
5 2 5 As we have
(2 X +9x+14) = (14 — x) _—bim
4(x% 4+ 9x + 14) = (14)? — 2(14)(x) + (x)? oy 2a
4x2 + 36x + 56 = 196 — 28x + x? Put the values
4x% —x2 +36x +28x +56 — 196 =0 _ —(3) + /(3)2 —4()(D)
3x§ +64x —140 =0 x= 2(1)
3x*—6x+70x—140=0 —3+/9—4
3x(x—2)+70(x—2)=0 X=—
x—2=00r 3x+70=0 (3x)(—140) = —140x* X = 5
_ _ A Add | Multiply
x=2 or 3x 730 —ex ox . ~ —3+4/5
x=2 or x=_ T70x T 70x Solution Set = —
3 +64x —18x7?
-70
Asx = —3 isan extraneous root.

Thus Solution Set = {2}

Type2: Jx2+px+m+/x2+qx+n=gq

Example # 15

Va2 +3x+5+/x2 +3x+1=2
Solution:

Jx2+3x+5+/x2+3x+1=2

Vx24+3x+5=2—x2+3x+1

Taking square rooton B.S

(Vaz+3x+ 5)2 = (2-Vx2 +3x+1)

2
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Q1:
(i)

(i)

Ex#1.3
Page # 19
Solve the following equations.
Vhx+21=x+3

Solution:
Vix+21=x+3 ———equ(i)

Taking square root on B.S

(Vsx+21)" = (x +3)?
5x+21 = (x)2+2(x)(3) + (3)?
5x+21=x%+6x+9
0=x2+6x+9—5x—21
0=x%2+4+6x—5x+9—21

0=x%+x-12 R.W

x2+x-12=0 () (=12) = —124°
2 Add Multiply

x“—3x+4x—-12=0 —3x —3x

x(x—3)+4(x—-3)=0 +4x +4x

(x—3Na+4)=0 tx | 120

x—3=0 or x+4=0

x=3 or x=-4

Verification:

Put x = 3 inequ (i)

V5(3)+21=3+3

Vv15+21 =6

V36 =6

6=6 (True)

Put x = —4 in equ (i)

J5(—4)+21=-4+3

V—20+21=-1

Vi=-1

1=-1 (False)

Hence x = —4 is an extraneous root.

Thus Solution Set = {3}

V2x—1=x-2

Solution:

V2x—1=x—-2 ———equ (i)
Taking square rooton B.S
(Vzx=1)" = (x - 2)?

2x —1=(x)? —2(x)(2) + (2)?
2x—1=x?—4x+4
0=x?2—4x—-2x+4+1

(iii)

Chapter # 1

Ex#1.3

0=x2—-6x+5

x> —6x+5=0

x> —1x—-5x+5=0
x(x—1)—-5(x—-1)=0
(x—1Dx-5=0

x—1=0 or x—5=0
x=1 or x=5
Verification:

Putx = 1inequ (i)
V2@ -1=1-2
V2-1=-1

Vi=-1

1=-1 (Flase)
Putx = 5in equ (i)
V2B -1=5-2
Vi0-1=3

V9=3

3=3 (True)

Hence x = 1 is an extraneous root.

Thus Solution Set = {5}

V4x+5=2x—-5

V4x+5=2x—-5 ———equ(i)

Taking square root on B.S

(Vax + 5)2 = (2x — 5)?

4x + 5= (2x)?> — 2(2x)(5) + (5)?

4x +5 = 4x? — 20x + 25

0=4x%—-20x—4x+25-5

0 = 4x? — 24x + 20
4x%2 —24x+20=0
4(x?—6x+5)=0
Divide B.S by 4, we get
x2—6x+5=0

x> —1x—-5x+5=0
x(x—1)-5(x—-1)=0
(x—1Dx-5)=0
x—1=0 or x—5=0
x=1 or x=5
Verification:

Put x = 1inequ (i)

2 -1=1-2

R.W
(x%)(5) = 5x°
Add Multiply
—1x —1x
—5x —5x
—bx 5x°
R.W
(x2)(5) = 5x°
Add Multiply
—1x —1x
—5x —5x
—bx 5x?
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Ex#1.3
V2—-1=-1
Vi=-1
1=-1 (Flase)
Putx = 5inequ (i)
J2E) “T=5-2
VI0—-1=3
Vo =3
3=3 (True)

Hence x = 1 is an extraneous root.
Thus Solution Set = {5}

V29 —4x=2x+3

Solution:

V29 —4x =2x+3 ———equ (i)

Taking square root on B.S

(V29— 4x)" = (2x + 3)2

29 —4x = (2x)? + 2(2x)(3) + (3)?
29 —4x = 4x%+ 12x +9
0=4x2+12x +4x+9—-29

0 =4x?+16x — 20
4x% +16x—20=0
4(x>+4x—-5)=0
Divide B.S by 4, we get
x> +4x—-5=0

x> —1x+5x—-5=0
x(x—1)+5(x—-1)=0
(x—1D(x+5 =0

x—1=0 or x+5=0

x=1 or x=-5

Verification:

Put x = 1inequ (i)
J29—-4(1)=2(1)+3
V29-4=2+3

V25=5

5=5 (True)

Putx = —5inequ (i)

V29 = 4(=5) = 2(~5) +3
v29+20=-10+3

V49 = -7

7=-7 (False)

Hence x = —5 is an extraneous root.
Thus Solution Set = {1}

(iv)

RW
()5 = 522
Add | Multiply
—1x —1x
+5x +5x
+4x —5a2

(v)

Chapter # 1

Ex#1.3
Vx+7+Vx+2=+V6x+13

Solution:

Vx+7+Vx+2=+v6x+13 ———equ(i)

Taking square root on B.S
(Vx+7+Vx+2) = (Vex+13)°
(Wa+7) +(Vx+2) +2(Vx+7)(Vx +2) = 6x + 13

x+7+x+2+2y(x+7)(x+2) =6x+13

2x + 9+ 2/x2 + 2x + 7x + 14 = 6x + 13
2Ux%24+9x+14 =6x—2x+13-9
2Ux%2+9x + 14 =4x+4

2x%?4+9x+ 14 =22x+2)

VX2 +9x+14 =2x+2

Taking square rooton B.S

(w/x2 +9x + 14)2 = (2x + 2)?

x2+9x + 14 = (2x)% + 2(2x)(2) + (2)?
x> +9x +14=4x*>+8x +4
0=4x>—x*>+8x—9x+4—14
0=3x%2—-x-10

3x2—x—-10=0
3x2+5x—6x—10=10

x(3x+5)—2(Bx+5)=0 RW
Bx+5)(x-2)=0 (3x%)(—10) = —30x2
3x+5=0 or x—2=0 Add Multiply
3x=-5 or x=2 +5x +5x

-5 —6x —6x
X=— or x= 2 —x —30x2
Verification:

-5
Putx = 3 in equ (i)

B P 6(_5)+13
3 3 B 3

J—5+21 +J—5+6 ST

3 3
/16 1
=3 +£=\/—10+13
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(vi)

Ex#1.3
4 1
—+—==13
V3 V3
441
— =13
3
> 3 (False)
—_— = alse
V3

Put x = 2 inequ (i)
V2+7+V2+2=,6(2)+13

V9 +V4 =12 +13

34+42=+25

5=5 (True)
-5

Hence x = ? is an extraneous root.

Thus Solution Set = {2}

Vx+V3x+1=vV5x+1
Solution:

Vx+V3x+1=V5x+1 ———equ(i)
Taking square root on B.S

(Vx+V3x+1) =(Vox+1)
(V) +(V3x+1) +2(x)(V3x+ 1) = 5x+1
x+3x+1+2¢yx(Bx+1) =5x+1

4x +1+2y3x%2+x =5x+1
24/3x%24+x =5x—4x+1-—-1

3x2+x =x
Taking square root on B.S
(2 3x2 + x)2 = (x)?
4(3x% + x) = x?
12x? + 4x = x?
12x2 —x2+4x =0
11x%2+4x =0
x(11x+4)=0
11x4+4=0
11x = —4

—4

=0 = —
X or X 11

x=0 or
x=0 or

Verification:
Put x = 0 in equ (i)

VO +4/300)+1=,/50)+1
0+V0+1=v0+1
VI=+1
1=1

(True)

(vii)

Chapter # 1

Ex#1.3

—4
Putx = 11 in equ (i)

fite G 1= o)+
e - e
P

—4 12411 |-20+11
1 11
—4+ -1 [|-9
11 11 (11

4 -1
1 11
Hence x = % is an extraneous root.

Thus Solution Set = {0}

V6x+40 —Vx+21=Vx+5
Solution:

Véx +40 —Vx+21=Vx+5 ———equ (i)
Taking square root on B.S

(Vex+40—Vx+21) = (Vx +5)°

(Vex+40)" + (Vx+21) - 2V6x +40Vx 21 =x+5
6x +40+x + 21 —2,/(6x + 40)(x +21) =x+5
7x + 61 — 2/6x% + 126x + 40x + 840 =x +5
—2/6x2 +166x + 840 =x —7x+5— 61
—2/6x2 + 166x + 840 = —6x — 56

—24/6x% + 166x + 840 = —2(3x + 28)

J6x2 +166x + 840 =3x + 28

Taking square root on B.S

(Véx? + 166x + 840)2 = (3x + 28)?

6x2 + 166x + 840 = (3x)2 + 2(3x)(28) + (28)2
6x2 + 166x + 840 = 9x2 + 168x + 784
0 = 9x2 — 6x2 + 168x — 166x + 784 — 840

(False)

0=3x%24+2x—-56 W
3x2+2x—-56=0 (3x%)(—56) = —168x>
3x% — 12x + 14x — 56 = 0 Add ) AMulnply
—12x —12x
(x—4)(Bx+14)=0 +2x —30x2

x—4=0 or 3x+14=0
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(viii)

(ix)

Ex#1.3
x=4 or 3x=-14
—4 _—14
X = or x=-—3
By Checking,x = _T is an extraneous root.

Thus Solution Set = {4}
V2x =3 +V2x+4 =V6x + 13
Solution:
V2x —3+V2x+4 =+v6x+13 — —equ (i)
Taking square root on B.S

2 2

(V2x =3 +V2x +4)" = (Véx + 13)
(VZx=3) + (V2x +4)" + 2VZx —3.V2x + & = 6x + 13
2x —3+4+2x+4+2/(2x—-3)2x+4) =6x+ 13

4x + 14 2/4x% +8x —6x — 12 = 6x + 13
24/4x2+2x—12 =6x—4x+13—1
2v/4x2 +2x — 12 =2x + 12

24/4x2 +2x — 12 = 2(x + 6)
Vax2+2x—12 =x+6

Taking square rooton B.S

(J4x2 +2x— 12 )2 = (x + 6)2

4x2 4+ 2x — 12 = (x)% + 2(x)(6) + (6)?
4x% 4+ 2x —12 = x?> + 12x + 36

4x2 —x?2 +2x —12x—12-36 =0

3x2—-10x—48 =0 RW
3x2—10x—48 =0 (3x%)(-48) = - 144x°
3x>+8x—18x—48=0 Add | Multiply
x(3x+8)—6(x+8)=0 +8x +8x
Bx+8)(x—6)=0 —18y —18y
3x4+8=0o0r x—6=0 —10x —1442
3x=—-8 or x=6

_ —8 =6
x = 5 or x=

-8

By Checking ,x = 3 is an extraneous root.
Thus Solution Set = {6}
VX2 +2x+4+x2+2x+9=5

Solution:

Va2 +2x+4+x2+2x+9=5

Mx24+2x+4=5—x2+2x+9

Taking square rooton B.S

(x)

Chapter # 1

Ex#1.3
2 2
(\/xz +2x+4) = (5 —+/x2 +2x+9>
X+ 2x+4= (5)2+(\/x2+2x+9)2—2(5)\/x2+2x+9
X2+ 2x+4=254+x24+2x+9—10J/x2+2x+9

4=254+9—-10/x2+2x+9
4=34—-10/x2+2x+9
4—-34=-10/x2+2x+9

—30=—-10yx?+2x+9
Divide B.S by — 10, we get

3=4x2+2x+9
Vx2+2x+9=3

Again Take square root on B.S

(\/x2 + 2x + 9)2 = (3)?

x2+2x+9=9
x> +2x+9-9=0
x> +2x=0
x(x+2)=0
x=0 or x+2=0
x=0 or x=-2

Thus Solution Set = {0, —2}

J2x2 +3x+5++/2x2+3x+1=2
Solution:

V2x2 +3x+54++/2x2+3x+1=2

V2x24+3x+5=2—+/2x2+3x+1

Taking square root on B.S

2 2
(\/sz +3x + 5) - (2 —J2x?+3x + 1)
262 +3x+5=(2)% + (\/sz 3%+ 1)2 —22)2x2 + 3x + 1

2x%> +3x+5=4+2x>+3x+1—-4y2x2+3x+1

5=44+1-42x>+3x+1
5=5—442x2+4+3x+1
5—5=—4\2x2+3x+1
0=—42x2+3x+1

Divide B.S by — 4, we get
0=+y2x2+3x+1
V2x?2+4+3x+1=0

Again Take square root on B.S

(\/sz +3x + 1)2 = (0)?
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Ex#1.3 -
2x2+1x+2x+1=0 RW Page # 15
x@x+D+1@x+1) =0 | @x)1) =22 1| Q2: |Solve 2w* —5w? +2 =10
x+1DR2x+1)=0 f‘ldxd MT;‘:;‘" Solution: W
x+1=0o0r2x+1=0 Tox T 2wt —5w?2+2=0 (2v2)(2) = 42
x=—-1 or 2x=-1 T3x ol 2(w?)2-5w2+2=0 Add | Multiply

-1 2 = - —
x=-=1 or x=-— Letvn;' Y Ly Ly

2 2(y)*—=5y+2=0 —4y —4y
-1 _ — 2
Thus Solution Set = {—1 ,—} 2y?—=5y+2=0 3y 4y
2 2y —1y—4y+2=0
y@2y-1-2@2y-1)=0
Q2: | Find 2x + 5 if x satisfies QRy-1Dy—-2)=0
V40 —9x — 2V7 —x =/—x 2y—1=0 or y—2=0
Solution: 2y = or y=2
VA0 —9x — 27 —x = —=x 1 ,
= — or =

V40 —9x —+/—x =2V7 — x Y73 , Y
Taking square root on B.S But 3’1= w

2
(VA0 —9x —v=x) = (2v7—x) wi== or w?=2

(VA0—9x ) + (V=x )’ — 2V40 = 9x .v=x = 4(7 — x)
40 — 9x + (—x) — 24/(40 — 9x)(—x) = 28 — 4x

40 — 9x — x — 2y/—40x + 9x2 = 28 — 4x et t or w=ivZ
40 — 10x — 2/9x2 — 40x = 28 — 4x 2 .
40 — 28 — 10x + 4x — 24/9x2 — 40x = 0 SolutionSet={iﬁ.i\/§}
12 = 6x = 2¢/9x? — 40x Q3: |Find the constant a and b such that x = —1 and
2(6 —3x) = 2/9x2 — 40x x = 1 are both solutions of the equation
Divide B.S by 2, we get ax? +bx +2 = 0.
6 — 3x = \/9x2 — 40x Solution: _
Again Take square root on B.S ax®+bx+2=0 ...equ (i)
2 Putx = —1inequ (i)
(6 —32)% = (V/9x2 — 40x ) (=12 + b(—1)+2 = 0
(6)? + (3x)% — 2(6)(3x) = 9x2 — 40x a(l)-b+2=0
36 + 9x% — 36x = 9x2 — 40x a—b+2=0 ...equ(i)
Now Putx = 1in equ (i)
9x2 — 9x2 — 36x + 40x + 36 = 0 a(1)?+b(1)+2=0
4x+36=0 a)+b+2=0
4x = -36 a+b+2=0 ...equ(iii)
v = —36 Add equ (ii) and equ (iii)

4 (@a—b+2)+@+b+2)=0+0
x=-9 a-b+2+a+b+2=0
2x+5=2(-9)+5 20+4 =0
2x+5=-18+5 2q = —4
2x+5=-13

Thus 2x +5=-13
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Review Ex # 1

a=7

a=-2

Put a = —2 in equ (iii)

—-2+b+2=0

b—2+2=0

b=0

Answers:

a=-2

b=20

Q4: | Find all values of x such that x* + 5x + 6 and

x? + 19x + 34 are equal.

Solution:

As x? + 5x + 6 and x? + 19x + 34 are equal

So

x?>+5x+6=x%+19x + 34

5x+ 6 =19x + 34

5 —19x =34 —6

—14x = 28

Divide B.S by — 14

—14x 28

-14 —14

x=-2

Challenge!

Q5: | Find the solutions to the equation

49x% —316x +132 =0

Solution: EW
49x2 —316x+132=0 (49x%)(132) = 6468x°
Add Multiply

5 _
49x2 — 294x —22x + 132 =0 —204y —294x

49x(x —6) —22(x—6) =0 | —22x —22x

— 2
(— 6)(49x — 22) = 0 316x | 6468x

x—6=0 or 49x—-22=0

x=6 or 49x =22

22
XxX=6 or x

T 49

Solution Set = {1, 5}
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Chapter # 2

UNIT # 2
THEORY OF QUADRATIC EQUATIONS

Ex#2.1
Quadratic Equation
ax’+bx+c=0
Quadratic Formula

—b + Vb2 — 4ac
X =
2a

Discriminant of a Quadratic equation
In quadratic formula, the expression b? — 4ac is
called Discriminant of quadratic equation.
Nature of quadratic equation
Case 1:
If b? — 4ac = 0, then the roots are real, equal
and rational.
Case 2:
If b2 — 4ac < 0, then the roots are unequal and
imaginary.
Case 3:
If b2 — 4ac > 0, then:

If b? — 4ac is a perfect square, then
roots are real, unequal and rational.

If b2 — 4ac is not a perfect square, then
roots are real, unequal and irrational.

Example 1:

Find discriminant of the following equation
x> +9x+2=0

Solution:

x2+9x+2=0

Compare it with ax? + bx + ¢ =0
Herea=1,b=9,c =2

As we have

Discriminant = b? — 4ac
Discriminant = (9)? — 4(1)(2)
Discriminant = 81 — 8
Discriminant = 73

Example 2:

Examine the nature of the roots of the
following quadratic equations.

x> —-8x+16=0

(i)

(iii)

Ex#2.1
x> —8x+16=0
Compare it with ax? + bx + ¢ = 0
Herea=1,b=-8,c =16
As we have
Discriminant = b? — 4ac
Discriminant = (—8)% — 4(1)(16)
Discriminant = 64 — 64
Discriminant = 0
Thus the roots are real, equal and rational

x> +9x+2=0

Solution:

x2+9x+2=0

Compare it with ax? + bx + ¢ = 0
Herea=1,b=9,c =2

As we have

Discriminant = b? — 4ac
Discriminant = (9)? — 4(1)(2)
Discriminant = 81 — 8
Discriminant =73 > 0

Thus the roots are real, unequal and irrational

6x>2—x—-15=0

Solution:

6x>—x—15=10

Compare it with ax? + bx + ¢ = 0
Herea =6,b = —1,c = —15

As we have

Discriminant = b? — 4ac
Discriminant = (—1)? — 4(6)(—15)
Discriminant = 1 + 360
Discriminant = 361

Discriminant = 192 > 0

Thus the roots are real, unequal and rational
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(iv)

(i)

(i)

Ex#2.1
4x*+x+1=0
Solution:
4x2+x+1=0
Compare it with ax? + bx + ¢ = 0
Herea=4,b=1,c=1
As we have
Discriminant = b? — 4ac
Discriminant = (1)? — 4(4)(1)
Discriminant =1 — 16
Discriminant = —15 < 0
Thus the roots are unequal and imaginary

Example 3:

Determine the nature of roots of the following
equations and verify the results by solving the
by factorization.

x2-6x+9=0

Solution:

x2—6x+9=0

Compare it with ax? + bx +c =0
Herea=1,b=—-6,c =9

As we have

Discriminant = b? — 4ac

Discriminant = (—6)? — 4(1)(9)
Discriminant = 36 — 36

Discriminant = 0

Hence the roots are real, equal and rational
Verification by Solving equation

Using Factorizatin Method
x2—6x+9=0

x?—=3x—-3x+9=0
x(x—3)—3(x—3)=0
x=-3)(x—3)=0

x—3=0

x =3

x—3=0 or
x=3 or
Thus the roots are real, equal and rational
Hence the result is verified

x>+5x+6=0

Solution:

x> +5x+6=0

Compare it with ax? + bx +c =0
Herea=1,b=5,c=6

Chapter # 2

Ex#2.1
As we have
Discriminant = b? — 4ac
Discriminant = (5)? — 4(1)(6)
Discriminant = 25 — 24
Discriminant = 1
Discriminant = 1% > 0
Hence the roots are real, unequal and rational
Verification by Solving equation
Using Factorizatin Method
x> +5x+6=0
x> +2x+3x+6=0
x(x+2)+3(x+2)=0
x+2)(x+3)=0
x+2=0 or x+3=0
x==-2 or x=-3
Thus the roots are real, unequal and rational
Hence the result is verified
Example # 4:
Without solving, determine the nature of the
roots of the quadratic equation.
3x2 - 4x+6=0
3x2-4x+6=0
Compare it with ax? + bx + ¢ =0
Herea =3,b = —4,c =6
As we have
Discriminant = b? — 4ac
Discriminant = (—4)? — 4(3)(6)
Discriminant = 16 — 72
Discriminant = —56 < 0
Thus the roots are unequal and imaginary
Example # 5:
Without solving, determine the nature of the
roots of the quadratic equation.

2x%2 —7x=-1
Solution:
2x2 —7x =—-1

2x>—=7x+1=0

Compare it with ax? + bx + ¢ = 0
Herea=2,b=-7,c=1

As we have

Discriminant = b? — 4ac
Discriminant = (—=7)? — 4(2)(1)
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(i)

Ex#2.1
Discriminant = 49 — 8
Discriminant = 41
Hence the roots are real, unequal and irrational
Example # 6 (i):
Determine the set of values of k for which the
given quadratic equations have real roots.
kx* +4x+1=0
kx?+4x+1=0
Compare it with ax? + bx + ¢ = 0
Herea=k,b=4,c=1
If roots are Real
Discriminant = b? — 4ac > 0
b? —4ac >0
(4)? —4(k)(1) =0
16 —4k >0
16 > 4k

16>k
4 =

4>k

k<4

2x* +kx+3=0

Solution:

2x2+kx+3=0

Compare it with ax? + bx +¢ =0
Herea=2,b=k,c =3

If roots are Real
Discriminant = b? — 4ac > 0
b%? —4ac>0

(k)2 —412)(3) =0
k?—24>0

k? > 24

Taking square root on B.S
Jk2 > +v24

k>+V4x6

k> +V4.V6

k>+26
Therefore

k>2vV6
k<-2+6

Q1:

(i)

(i)

(i)

Q2:
(i)

Chapter # 2

Ex#2.1

Page # 27
Find the discriminant of the

quadratic equations:

x> —4x+13=0

Solution:

x> —4x+13=0

Compare it with ax? + bx + ¢ = 0
Herea=1,b = —4,c =13

As we have

following

Discriminant = b? — 4ac
Discriminant = (—4)? — 4(1)(13)
Discriminant = 16 — 52
Discriminant = —36

4x* —5x+1=0

Solution:

4x> —5x+1=0

Compare it withax? + bx +c =0
Herea =4,b = —5,c=1

As we have

Discriminant = b? — 4ac
Discriminant = (=5)? — 4(4)(1)
Discriminant = 25 — 16
Discriminant =9

xX*+x+1=0

x2+x+1=0

Compare it withax? + bx +c =0
Herea=1,b=1,c=1

As we have

Discriminant = b? — 4ac
Discriminant = (1)? — 4(1)(1)
Discriminant =1 — 4
Discriminant = —3

Examine the nature of the roots of the
following equations:
3x2-5x+1=0

Solution:

3x2—-5x+1=0

Compare it with ax? + bx + ¢ = 0
Herea =3,b = —-5,c =1
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(i)

(i)

Q3:

(i)

Ex#2.1
As we have
Discriminant = b? — 4ac
Discriminant = (—5)% — 4(3)(1)
Discriminant = 25 — 12
Discriminant = 13 > 0
Hence the roots are real, unequal and irrational

6x>+x—-2=0

Solution:

6x2+x—-2=0

Compare it with ax? + bx + ¢ = 0
Herea=6,b=1,c = -2

As we have

Discriminant = b? — 4ac
Discriminant = (1)? — 4(6)(—2)
Discriminant = 1 + 48
Discriminant = 49

Discriminant = 72 > 0

Hence the roots are real, unequal and rational

3x2+2x+1=0

Solution:

3x24+2x+1=0

Compare it with ax? + bx + ¢ =0
Herea=3,b=2,c=1

As we have

Discriminant = b? — 4ac

Discriminant = (2)% — 4(3)(1)
Discriminant = 4 — 12

Discriminant = =8 < 0

Thus the roots are unequal and imaginary
For what value of k the roots of the following
equations are equal.

xX*+kx+9=0

Solution:

x> +kx+9=0

Compare it with ax? + bx + ¢ = 0
Herea=1,b=k,c =9

As roots are equal then

Discriminant = b? — 4ac = 0

b?> —4ac=0
(k) —4(1)(9) =0
k?—-36=0

k? =36

(i)

(iii)

Q4.

Chapter # 2
Ex#2.1
Taking square root on B. S
Vk% = +V36
k=+6
12x2 +kx+3=0
Solution:

12x2 +kx+3=0

Compare it with ax? + bx + ¢ = 0
Herea=12,b =k,c =3

As roots are equal then
Discriminant = b%? — 4ac = 0

b?> —4ac=0
(K)?-412)(3) =0
k?—144=0

k? =144

Taking square root on B. S
Vie? = +V144

k=+12
x2-5x+k=0

x2—5x+k=0
Compare it with ax? + bx + ¢ =0
Herea=1,b=-5,c =k
As roots are equal then
Discriminant = b%? — 4ac = 0
b%2=4ac=0
(=5)?*-4M)k) =0
25—4k=0
—4k = —25
4k = 25

25

k=—
4

Determine whether the following quadratic
equations and verify the results by solving
them.

x*+5x+5=0

Solution:

x> +5x+5=0

Compare it with ax? + bx + ¢ = 0
Herea=1,b=5,c=5

As we have

Discriminant = b? — 4ac

Discriminant = (5)% — 4(1)(5)
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(i)

Ex#2.1
Discriminant = 25 — 20
Discriminant =5 > 0
As the roots are real
Now find the roots
Using Quadratic formula

—b ++Vb% —4ac
x =
2a

Put the values

R OENOEIOE

2(1)

—5++25-20
x= 2

—5++5
XZT

—5++/5 —5-+/5
XZT or x=T
Thus the roots are _5;\/5 ,_5;\/5

4x2+12x+9=0

Solution:

4x2 +12x+9=0

Compare it with ax? + bx + ¢ =0
Herea =4,b =12,¢ =9

As we have

Discriminant = b? — 4ac
Discriminant = (12)? — 4(4)(9)
Discriminant = 144 — 144
Discriminant =0 =0

As the roots are real

Now find the roots

Using Factorizatin Method

4x2 +12x+9 =0

4>+ 6x+6x+9=0
2x2x+3)+32x+3)=0
2x+3)2x+3)=0

2x+3=0 or 2x+3=0
2x=-3 or 2x=-3

-3 -3
= om XETy

-3
Solution Set = {7}

(iii)

Q5:

(i)

Chapter # 2
Ex#2.1
6x2+x—-2=0
Solution:

6x2+x—-2=0

Compare it with ax? + bx + ¢ = 0
Herea=6,b=1,c=-2

As we have

Discriminant = b? — 4ac
Discriminant = (1)? — 4(6)(—2)
Discriminant = 1 + 48
Discriminant = 49

Discriminant = 72 > 0
Verification by Solving equation
Using Factorizatin Method
6x2+x—2=0
6x>—3x+4x—-2=0
3x(2x—1)+22x—-1)=0
2x—-1DBx+2)=0

2x—1=0 or 3x+2=0
2x=1 or 3x=-2

1 2
X=E or X:?

. 1 -2
Solution Set = {E ?}
Determine the nature of roots of the following
quadratic equations and verify the results by
solving them.
3x2-10x+3 =1
3x2—10x+3=0
Compare it with ax? + bx + ¢ =0
Herea=3,b=-10,c =3
As we have
Discriminant = b? — 4ac
Discriminant = (—10)? — 4(3)(3)
Discriminant = 100 — 36
Discriminant = 64
Discriminant = 82 > 0
Verification by Solving equation
Using Factorizatin Method
3x2—-10x+3=0
3x2—1x—9x+3=0
xB3x—1)—3Bx—1)=0
Bx—-1Dx—-3)=0
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Ex#2.1 Ex#2.1
3x—1=0 or x—3=0 As we have

3x=1 or x=3
1

= — =3
X 3 or X

1
Solution Set = {§ ,3}

(i) [x*—6x+4=0
Solution:
X2 —6x+4=0

Herea=1,b = —6,c = 4

As we have

Discriminant = b? — 4ac
Discriminant = (—6)% — 4(1)(4)

Put the values

I GOE S (GO0

Compare it with ax? + bx + ¢ = 0

Discriminant = b? — 4ac
Discriminant = (0)? — 4(1)(—3)
Discriminant = 0 + 12
Discriminant = 12 > 0
Verification by Solving equation
x2—-3=0

x?2=3

Taking Square root on B. S

Jx2 =43

x =13

x=v3 or x=-3
Solution Set = {\/§ , —\/§}

Discriminant = 36 — 16 Q6: | For what value of k the roots of the following
Discriminant = 20 > 0 equations are :
Verification by Solving equation _ (a)zreal (b) imaginary
Using Quadratic formula ()| 2x*+3x+k=0
N Solution:
—b +Vb? — 4ac Solution:
B 2a 2x2+3x+ k=0

Compare itwith ax? + bx +c =0
Herea=2,b=3,c=k
a) If roots are Real

6+ \/ﬁi(l) Discriminant =b%2—4ac>0
R ?3); 40;:(22)(0’() 20
x=62¥§ 9—8k>0
6 +VAX5 gZBk
T sk
6+ 25 9
X=—— k<g
v 2(3++5) b) If roots are Imaginary
2 Discriminant = b%? — 4ac < 0
x=3%+5 b? —4ac <0
x=3+V5 or x=3-45 3)?—-42)(k) <0
Solution Set = {3 + V5,3 — 5} 9-8k<0
(i) | x2 -3 =0 9 <8k
Solution: 2 <k
x2-3=0 5y
Compare it with ax? + bx + ¢ = 0 k > 3

Herea=1,b=0,c = -3
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Chapter # 2

Ex#2.1
(i) | kx?+2x+1=0

Solution:

kx?+2x+1=0

Compare it with ax? + bx + ¢ = 0
Herea=k,b=2,c=1

a) If roots are Real
Discriminant = b2 — 4ac > 0
b? —4ac >0

(2)? —4(k)(1) =0
4—4k>0

4 >4k

4>k
=

1>k

k<1

b) If roots are Imaginary
Discriminant = b? — 4ac < 0
b%? —4ac <0

(3)%(2)* — 4(k)(1) <0
4—4k <0

4 < 4k

4

Z <k

1<k

k>1

(iii) | x> +5x+ k=0

x2+5x+k=0

Compare it with ax? + bx + c =0
Herea=1,b=5,c =k

a) If roots are Real
Discriminant = b%? — 4ac > 0

b? —4ac >0

(5)2 —4(1)(k) =0

25—4k >0

25 > 4k

>
4_k
k<25
4

Ex#2.1
b) If roots are Imaginary
Discriminant = b? — 4ac < 0
b? —4ac <0
(5)? —4(1)(k) <0
25—-4k <0
25 < 4k

25
—<k

4
k>25
4

Ex#2.2

Cube root of unity

Let x by the cube root of 1
1

x=(1)3
Taking cube on B. S

(x) - {(ﬂg

x3=1
x3-1=0
x)?*—-(1)3=0

As a3 — b% = (a — b)(a® + ab + b?)
x-DE*+ @MW+ D»H =0
x—DE*+x+1)=0

x—1=0 or x2+x+1=0
x=1 or x2+x+1=0

Now

x2+x+1=0

Compare it withax? + bx +c =0
Herea=1,b=1,c=1

As we have
—b +Vb?% — 4ac
X =
2a

Put the values

v -H£Vy@?-4MAD)

2(1)
-1+Vi—4
x=—2
x_—li‘\/—_3

2
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Ex#2.2 Ex#2.2
—1++v/-1x%x3 The Product of cube roots of unity is one
x= 2 l.ww?=
—1+vV-1.43 ~1+ivV3 ,—1—iv3
x:f Asw=—andwT
_—1+i3 Lo = 1 —1+iV3\[(-1-iV3
X_T .. = 1. > >
~1+4+iV3 -1-iV3 1 +iV3)(=1—i
X=——— or x=——— 1.w.w2:( 1+iV3)(-1-1V3)
2 2 7 2 X2
-1+ V3 /3
Thus the cube root of unity are 1, ———— 1 2 _ (-1)% - (”E)
2 L. = 2
Here 1 is the real root and 1 — 32
—1+iV3 —-1-i3 1.w.w? = 7
and are complex roots
2 2 1 2_1—3(—1) 7o
_1+l\/§ 2_1_l\/§ LW. W ——4 A A—]
Letw=—andwT 1+3
5 1w w?=——
X=w 0r X=w 4
Solution Set = {1, w, w?} 1w w?= 4
4
Properties of the cube root of unity lw.w?=1
The sum of cube roots of unity is zero OR
1+w+w?=0 w3 =1
—1+iV3 —1—-iV3 Reciprocal of the cube root of unity
As w =——— and wZT 1 ,
w=— and w*=—
, —1+iV3 —1-iV3 w? @
ltw+w?=1+ > + 5 Asw3 =1
, 2+ (_1 + i\/§) + (_1 _ i\/§) We can write it as:
1+w+w = > w.w:=1
. . 1
2—-1+4+iV/3-1-iV3 -
, 2 1-1+iV3—iV3 And also
1+w+w= ) 1
2 w? ==
, 1-1 w
Itwtow®= ) Example # 7:
14w+ o? 0 Show that
©rTe T2 B +y3 = (x+y) @ - 0y)(x - 0?y)
l+w+w?>=0 Solution:
1+w=-w? R.H.S
2 — _
lto’=-0 (x + ) + wy)(x + w?y)
w+w®=-1 = (x +y)(x? + wixy + wxy + w3y?)
= (x +P[x? + xy(w? + w) + w3y?]
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(i)

(iii)

(iv)

(v)

(vi)

Ex#2.2
Asw? 4+ w=-1
= (x + Y)[x* + xy(=1) + (1)3y?]
=@+ ) —xy +y%)
=x3+y3=LH.S
Example # 8
Evaluate 1%, w?**, 0w, 01! w2 w13

Solutions:
w15 = 3%5
— (w3)5

= (1)°

=1

w2t = »3%8
= ()8
As w3 =

= (@D)°

=1

w0 = »3%30
— (w3)30
As w® =
= (1
=1

(1)101 2

=w®w

(1)3X33. (1)2

(0%)33. w?
Asw?® =1
= (%07
=1.w?

=w

T (W)t w
Asw3 =1

-13 _
(15w

(vii)

Chapter # 2
Ex#2.2
1
-13 _ _—
@ l.w
w13 = l
w
1
As — = w?
)
w13 = 2
Example # 9

(-1+iv3) + (-1+1v3) =16
Solution:

(-1+iV3) +(-1+iV3) =16
L.H.S

(-1+iV3) + (-1+3)’

As

—1+iV3 , —1-iV3
W= o ader =T
2w =—-1+iV3and2w? = -1—-iV3
So

= (2w)3 + Q2w?)?3
= (23w?) + (23w°)
= (8w?) + (Bw3*?)
= (8w?) + [8(w?)?]
As w3 =1

=8(1) + 8(1)?

= 8+8(1)

=8+8

=16 =R.H.S
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Q1.
(i)

ExX#2.2
Page # 31
Find the cube roots of the following numbers.
-1
Solution:
-1

Let x by the cube root of — 1

1
X = (=1)?
Taking cube on B. S

() = {(—ﬂs

x3=-1

x3+1=0

(x)*+@1)3*=0

Asa’ + b3 = (a + b)(a® — ab + b?)
(x+ D> - @D+ =0
x+1Dx*—x+1)=0

x+1=0 or x*—x+1=0
x=—-1 or x*—x+1=0
Now

x2—x+1=0
Compare it with ax? + bx + ¢ = 0
Herea=1,b=-1,c=1

As we have
—b +Vb?% — 4ac
x =
2a

Put the values

Lo —EDEVED? - 2OM

2(1)
1+V1-4
YT
1++-3
xX=—7"
2
1++v—-1x3
xX=—"
2
_1+V-1.43
= 2
1+iV3
x:

2

(i)

Chapter # 2
Ex#2.2
1+ V3 1-iV3

x=—7 or x=—

~1-iV3 ~1+iV3
) (e
x=—(w?) or x=-(w)
X=—-w? or x=-w

Solution Set = {—1, —w, —w?}

8
Solution:
8

Let x by the cube root of 8
1

x=(8)°
Taking cube on B. S

(" - {(8)3 }

x3=8
x3—-8=0
x)3-(2)3=0

As a3 — b® = (a — b)(a® + ab + b?)
(x=2)(x*+ ()R +(@2*) =0
(x—2)(x?2+2x+4) =0
x24+2x+4=0
x2+2x+4=0

x—=2=0 or
xX=2 or
Now

x> +2x+4=0

Compare it withax? + bx +c =0
Herea=1,b=2,c=4

As we have
—b +Vbh?% — 4ac
x =
2a

Put the values

v -@+£V@?-41)®

200
—2++V4—-16
A E—
2412
X=#
x_—21—V—1><4-><3
2
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—2+V-1.v4.43 3+vV9-36
X = > x ==
-2+ 2iV3 3++/-27
T 2T
x_Z(—lii\/§) x_Bi\/m
2 2
<—1ii\/§> 3+V-1./9.43
x=2(———m X =
2 2
~1+iV3 —1-iV3 L3303
x=2<T> or x=2(T> 2
x=2(w) or x=2w? x:M
x=2w or x=2w? 2
Solution Set = {2, 2w, 2w?} x =3 <1 izl\/g>
(iii) | —27 | |
Solution: x =3 <1 + l‘/§> or =3 (1 — 1\/§)
—27 2 2
Let x by the cube root of — 27 — _3 ~1-iV3 — 3 —1+ivV3
; (5 re(
x=(-27)* x=-3(w?) or x=-3w)
Taking cube on B.S x=—-3w? or x=-3w
173 Solution Set = {-3, —3w, —3w?}
(x)3 = |:(—27)3j| Q2: | Evaluate:
(i) | @!? + w8 + 02
x?=-27 Solution:
x34+27=0 W12 4 58 4 %5
x)*+@B)* =0 =w? + 0. w' + w3 . w?
Asa® + b® = (a + b)(a® — ab + b?) = w34 4 3% o 4+ ©3*31, 2
x+3)x2-x)B)+B®)H =0 = (03)* + (). 0 + (w3)3L. w?
(x+3)(x*=3x+9)=0 As w3 =
x+3=0 or x2-3x+9=0 =(D*+ (DY w + (1)3L w?
x=-3 or x*-3x+9=0 =14+1.w+ 1 w?
Now =1+w+ w?
x2-3x+9=0 =0 ~ltw+tw?=0
Compare it with ax? + bx + c =0 (i) 7
Herea=1,b=-3,c =9 (1+("_(")
As we have Solution:
—b +VbZ — 4ac =(1+0-w?
X = a — (_wz _ w2)7
Put the values = (—2w?)
~(-3) £ /32— 4O =Dy
x = 2D = —128w'*

= —128.w'%. w?
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(iii)

Q3:
(i)

(i)

Ex#2.2
= —128. w3**. w?
= —-128(w3)* w?
Asw3 =1
= —128(1)* w?
= —128(1). w?
= —128 w?

(1+3w—-0?)(1+w-2w?)
Solution:
(1+3w—w>)1+w-2w?)
=(1+w+20—0?)1+w-2w?)
Asl+ w = —w?

= (—w?+ 2w — 0?)(~w? - 2w?)
= Q2w — w? — w?)(-3w?)

= Q2w —2w?)(-3w?)

= —6w3 + 6w*

= —6w3+ 6wiw

As w3 =

=—-6(1)+6(Dw

=—6+ 6w

=—6(1 —w)

Prove that:
1+2w)(1+20?)(1-w—w?)=6
Solution:

1+2w) (A +20)1-w=0w?)=6
L.H.S:

(1+4+20)(1+20)(1 - w—w?)

= (14 2w? 42w+ 4w®[1 - (0 + 0?)]
=[1+4 2(w? + o) + 4w3][1 — (w + w?)]
Asw? +w=-1

=[1+2(-1) +4MD][1 - (-D)]
=1-2+4)(1+1D

=(-1+4)(2)

=(3)(2)

=6=R.H.S

Hence
1+2w)(A+20)(1-w-w?)=6

(-1+iv3) (-1 +iv3)® = 51207
Solution:

(-1+iv3)* (=1 + V3)’ = 51202

Q4.
()

(i)

Chapter # 2

Ex#2.2
L.H.S

4 5
(-1+iv3) (-1+iV3)
As
_C1+w8 L, —1-i3
= 2 and w- = 2
2w =—-1+iV3and2w? = -1-iV3
So
= Qw)*Q2w?)?

— (24(1)4)(25(1)10)
=16 X 32w**10
= 512w1*

= 512w12. w?

= 512(w3)*. w?

w

As w3 =
=512(1)* w?
=5120w? =R.H.S

Show that:

x3 — y3 =(x-y)(x—wy)(x— wz}’)
Solution:

x3—y3 =(x—y)(x — wy)(x — w?y)
R.H.S

(x =) (x — wy)(x — w%y)

= (=)@ — *xy — wxy + 0’y?)
= (x = Y)x? —xy(0? + 0) + w’y?]
Asw? +w=-1

= (x — y)[x% — xy(—1) + (1)3y?]
=(x—y)%+xy+y?)
=x3—-y3=LH.S

1+0)(1+e?)(1+0*)(1+w?)=1
Solution:

A+0)(1+0)A+ )1+ =1
L.H.S

A+w)(1+0)A+ oY)+ wd)

= (—0?)(—0)1 + 0 + w* + w'?)
Asl+w=-w? and1+w?=-w

= (w3 + wb. w? + w3w + w'?)

= (w3)[1+ (0% w? + w3w + (w3)*]



https://tehkals.com/
https://web.facebook.com/TehkalsDotCom/?modal=admin_todo_tour
https://www.youtube.com/channel/UC991UmBM-PzqKUasmFOFGrQ?sub_confirmation=1
https://www.youtube.com/channel/UC991UmBM-PzqKUasmFOFGrQ?sub_confirmation=1

For More Visit: https://tehkals.com/
Facebook: https://web.facebook.com/TehkalsDotCom/

YouTube: https://www.youtube.com/channel/UC991UmBM- Chapter #2
Ex#2.2 Ex#2.3
=(A+ D% ?+ Do + (DY Thus
_ 2 _
—1+w2+a)+1 Sum of roots = a + f = —
Asl+w“+w=0 ac
=0+1 Product of roots = a.f = —
=1 a
EX # 2 2 Example # 10
: Without solving, find the sum and products of
Roots and co-efficients of a Quadratic equation the roots of the equations.
Let @ and f are the roots of quadratic equation ()| 242 —3x—4=0
ax® +bx +c=0 Solution:
h —b +Vb? — 4ac 2x2—-3x—4=0
usa =
2a Compare it withax? + bx +c =0
Andﬁ:_b_Vb2_4ac Herea=2,b=-3,c = —4
2a Let a and 3 be the roots of equation
Then sum of roots: Then sum of roots:
N _—b+\/b2—4ac+—b—\/b2—4ac -b —(=3) 3
ath= 2a 2a a+ﬁ—7— 2 2
B (—=b +Vb*—4ac ) + (—b — Vb2 — 4ac) And product of roots:
a =
2a c —4
+B_—b+\/b2—4ac—b—\/b2—4ac a'ﬁ=a=7=_2
¢ A 2a
a+f = (i) [ 3x2+6x—-2=0
2a Solution:
—2b 2
a+,8=2— 3x“+6x—2=0
_lgl Compare it with ax? + bx + ¢ = 0
a+ﬁ=7 Herea=3,b =6,c = -2
And product of roots: Let ¢ and 3 be the roots of equation
a. B Then sum of roots:
(—b+\/b2—4ac> <—b—\/b2—4ac> a+'[}:_—b:_?6=—2
= . a
2a 2a And product of roots:
(—=b + Vb% — 4ac ).(—b — Vb? — 4ac) c =2 2
aﬁ: a_ﬁ:—:—=__
(2a)(2a) a 3 3
2 Example # 11
—h)2 — (\/p2 —
a.p = (=b) (4 bz tac ) Find the value of k so that the sum of the roots
, , a of the equation 2x% + kx + 6 = 0 is equal to
@ p = b” — (b” — 4ac) three times the product of its roots.
4a? Solution:
8 b? — b? + 4ac 2x2+kx+6=0
af=——+—
4q? Compare it with ax? + bx + ¢ = 0
:ﬁ Herea=2,b=k,c=6
‘C}az Let ¢ and 3 be the roots of equation
a.ﬁ = E
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Ex#2.3 Ex#2.3

Then sum of roots: 7a%> 7

~b _—k 77
=TT a?=1
And product of roots: Taking square rooton B.S

6

¢ f=-=2=3 JaZ =+

a 2 a=+1
According to given condition
Sum of roots = 3 X Product of roots Example # 13
—_k _3x3 Find the value of k if the roots of

Zk x% — 7x + k = 0 differ by unity.

_7 =9 Solution:

X>=7x+k=0

Multiply B. S by 2
i y Compare it with ax? + bx + ¢ = 0

-k
7X2=9X2 Herea=1,b=-7,c =k
—k =18 Let @ and a + 1 be the roots of equation
k=-18 Then sum of roots:
Example # 12 a+a+1:%
Find the value of a if the sum of the square of —(=7)
the roots of x* — 3ax + a? = 0is equal to 7. 20+ 1= 1
Solution: 2a+1=7
x2—3ax+a?=0 20 =7-1
Compare it with ax? + bx + ¢ =0 20 =6
Herea = 1,b = —3a,c = a? azg
Let a and 3 be the roots of equation 2
Then sum of roots: a=3
-b  —(-3a) And product of roots:
a+f=—=——=3a c
a 1 a(a+1)=—
And product of roots: . a
w ==t “ta =7
According to g diti a’+a =k
ccording to given condition Put the value of a
a’+p: =7 5
2 2 2 (3) +3 =k
Asa” + B° +2af = (a+ f) 943 =k
Then a? + f? = (a + B)? — 2ap
12 =k
So
k=12

(a+p)?—2ap =7
Put the values
(Ba)?-2@®) =7
9a? —2a%* =7

7a* =7

Divide B.S by 7
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If a, B are the roots of 9x% —27x + k = 0, find
the k suchthat 2a + 58 =7
Solution:
9x2 —27x+ k=0

Compare it with ax? + bx + ¢ = 0
Herea =9,b = —-27,c =k
Let a and B be the roots of equation
Then sum of roots:

—-b  —(=27) 27

+=—=
atf=- 9 9

a+pf =3 .....equ(i)
And product of roots:

c k
a.p=

a.,8=9

9
According to given condition
20 +56 =7 .....equ (iii)
Equ (i) =
a+pf =3
a=3—f ... Equ (iv)
Put the value of a in Equ (iii)
23=p)+56=7
6—20+5p=7
6+38=7
36=7-6
36=1
Divide B.S by 3
36 1

l =Q|

v e equ (D)

3 3
1
ﬁ_s

1
Now put § = 3 in equ (iv)

8
3
Put the value of @ and f in Equ (ii)

06)-

a =

YouTube: https://www.youtube.com/channel/UC991UmBM- Chapter #2
Ex#2.3 Ex#2.3
Example # 14 Example # 15

Find the value of m and n if both sum and
products of roots of the equation
mx? — 5x + n = 0 are equal to 10.
Solution:
mx?—5x+n=0
Compare it with ax? + bx + ¢ = 0
Herea =m,b = -5,c=n
Let @ and (3 be the roots of equation
Then sum of roots:

—-b —(-5 5
a+ﬁ:—:¥:—
a m m
And product of roots:
g cC n
a.f=—=—
a m

According to given conditions
Sum of roots equal to 10

=10

D3|

10m
| 10m

10

o|°"

Y-

3 NiRke

Product of roots equal to 10

n
— =10
m

n=10m
10 L
= X —
n 2
n=>5

1
Thusm=§ andn =25
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Ex#2.3
EX # 23 Q2: | Find the value of k if sum of the roots of
Page # 34 2x% + kx + 6 = 0 is equal to the product of
Q1: | Without solving the equation, find the sum and its roots
products of the roots of the following quadratic Solution:
equations. 292+ kx+6 =0
(i) | 4x* —4x—-3 =0 Compare it with ax? + bx + ¢ = 0
Solution: Herea=2,b=k,c=6
4x?> —4x—-3=0 Let a and 3 be the roots of equation

Compare it with ax? + bx + ¢ = 0 Then sum of roots:

Herea =4,b = —4,c = -3 -b -k

Let a and 3 be the roots of equation ath= a2

Then sum of roots: And product of roots:

-b —(-4) 4 _C_6_
(Z+B:7: 4 :Z:]. a'ﬁ a 2_3
And product of roots: According to given condition
c -3 3 Sum of roots = Product of roots
“P=i=% =73 —k_,
2
(ii) 2x2+5x+6 =0 Multiply B.S by 2
Solution: . X2 =3xX2
2x2+5x+6=0 Zk—
Compare it with ax? + bx + ¢ = 0 I:=_—6

Herea=2,b=5,c=6

Let a and B be the roots of equation Q3: | Find the value of k if the sum of the square of
Then sum of roots: the roots of x> — 5kx + 6k* = 0 is equal to 13.
-b =5 5 Solution:
a+tp=—=—=-5 x? — Skx + 6k? =0
And product of roots: Compare it withax? + bx +c =0
c 6 Herea = 1,b = —5k,c = 6k?
«.f= a - 2 3 Let a and 3 be the roots of equation
Then sum of roots:
(iii) | 3x2 +2x—5=10 —-b —(-5k)
Solution: a+fp=—r=—7 =5k
3x2+2x—5=0 And product of roots:
Compare it with ax? + bx + ¢ = 0 o 3_5_6_162_6]{2
Herea =3,b=2,c = -5 | a 1
Let @ and {3 be the roots of equation According to given condition
Then sum of roots: a?+p% = 13
a+,8=_—b=_—2=—z Asa? + B%+2ap = (a + B)?
a 3 3 Then a? + % = (a + B)* — 2aB
And product of roots: So
a_[;:S:‘_S:_E (a+B)? —2af = 13

a 3 3
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Q4:

Ex#2.3
Put the values
(5k)? — 2(6k?) = 13
25k? —12k? =13
13k? =13
Divide B.S by 13
13k* 13

Taking square root on B.S

Vi = +41
k=+1

Find the value of k if the roots of
x% — 5x + k = 0 differ by unity.
Solution:
x2=5x+k=0
Compare it with ax? + bx + ¢ =0
Herea=1,b=—-5,c =k
Let @ and a + 1 be the roots of equation
Then sum of roots:
ata+l= _—b
a
—(=5)
1
20+1=5
20=5—-1
20 =4
4

a=§

a=2
And product of roots:

2a+1=

(@+1) = -
a (a =—
a

k
‘t+a =—
* 1

a’+a =k

Put the value of a
2)?2?+2 =k
442 =k

6 =k

k=6

Q5:

Q6:

Chapter # 2

Ex#2.3

Find the value of k if the roots of
x% — 9x + k + 2 = 0 differ by three.
Solution:

x2—9%+k+2=0
Compare it with ax? + bx + ¢ = 0
Herea=1,b=-9,c=k+ 2
Let a and a + 3 be the roots of equation
Then sum of roots:

—b
at+a+3=—
a
—(-9)
20+ 3 =
“ 1
20+3=9
20=9-3
20 =6
_6
*=3
a=3
And product of roots:
c
a(a+3)=—
a
k+2
a2+3a’ =T

a’?+3a =k+2
Put the value of «a
(3)?2+33)=k+2
94+9 =k+2
18 =k+2
18—-2 =k
16 =k
k=16
If a, B are the roots of x> — 5x + k = 0, find
the k suchthat 3a + 2 = 12
Solution:

x2—5x+k=0
Compare it with ax? + bx + ¢ = 0
Herea=1,b=-5,c =k
Let @ and 3 be the roots of equation
Then sum of roots:

—b  —(=5
wrp=taTCD

a+pB =5 .....equ (i)

5
1
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Ex#2.3

And product of roots:
c k

(04 ﬁ = E = I =k
a.B=k ....equ(ii)
According to given condition
B3a+2 =12 .....equ (iii)
Equ (i) =
a+pB=5
a=5—fF ... Equ (iv)

Put the value of @ in Equ (iii)
3(5—B) +2B =12
15—38+2B8 =12

15—8 =12

—B=12-15

—B =-3

B =3

Now put f = 3 in equ (iv)
a=5-3

a=2

Put the value of & and £ in Equ (ii)
(2)(B) =k

6=k

k=6

Find the value of m and n.if both sum and
products of roots of the equation

3
mx? — 3x —n = 0 are equal to 5

Solution:

mx2—3x—-n=0
Compare it with ax? + bx + ¢ = 0
Herea=m,b = -3,c=—-n
Let @ and 3 be the roots of equation
Then sum of roots:

-b —(-3) 3
a m m
And product of roots:
8 c —-n
a.f=—=—
a m

According to given conditions

3
Sum of roots equal to =
3

3
m 5

Chapter # 2
Ex#2.3

3x5=3xm
15=3m
15 3m
3 3
5=m
m=25

3
Product of roots equal to 5
-n_ 3
m 5
-n 3 _c
5 5 ™=
_nxs— X 5
= =
- =
n=-3

Thusm =5 andn = —3

Ex#2.4

Symmetric functions of roots of a Quadratic
equation

Let «, B be the roots of a quadratic equation,
then the expressions of the form of & + 3,
af ,a® + B? are called the functions of the
roots of the quadratic equation.

By symmetric function of the roots of an
equation, we mean that the function remains
unchanged in values when the roots are
interchanged.

Example:

f(a,B) = a? + p? then

fB, @) =p*+a?

Both are symmetric functions.

Example # 16 (i)

If a, B are the roots of ax®> + bx + ¢ = 0, find
the values of the symmetric function a + 8
Solution:

ax?+bx+c=0
As a and (3 are the roots of equation
Then sum of roots:

a+,8=7
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Chapter # 2

Ex#2.4
Example # 16 (ii)
If a, B are the roots of ax?* + bx+ ¢ =0, find
the values of the symmetric function a8

Solution:

ax?+bx+c=0

As a and (3 are the roots of equation
Then Product of roots:

c
a.f = 7
Example # 16 (iii)
If a, B are the roots of ax? + bx + ¢ = 0, find
the values of the symmetric function a? + f?

Solution:

ax?+bx+c=0
As a and f are the roots of equation
Then sum of roots:

4G = —b
a+f = "
And product of roots:
c
a.f =-—
B a

Now to find a? + B*
Asa? + B% +2apf = (a + B)?
Then a? + B? = (a + B)? — 2af
So

b?> 2c
2 2
a?+ fr=———
B a? a
b? — 2ac
2 2
ac+ f %

Ex#24
Now to find a® + g°
Asa + B3 +3aB(a+pB) = (a+ B)3
Then a3 + 83 = (a + B)3 — 3aB(a + B)
So

=) Q)

s 3_—b3 3bc
CrHE =t
—b? + 3abc
3 3 _
@+ f =
3abc — b?
3 3 _
@t e

Example # 16 (iv)

If a, B are the roots of ax? + bx + ¢ = 0, find
the values of the symmetric function a3 + B3
Solution:

ax’+bx+c=0
As a and [ are the roots of equation
Then sum of roots:

+5 —b
a =—
a
And product of roots:

8 c
a.f=—
a

Example # 16 (v)
If a, B are the roots of ax’?+bx+c=0,

1 1
find the values of the symmetric function p + =

B
ax?+bx+c=0
As a and 3 are the roots of equation
Then sum of roots:

N _—b
a B—a
And product of roots:
c
a.f =-—
B a
1 1
Now to find —+ —
a B

So
1 1 +a
1,18
a B ap
1 1 a+
1, 1_a+p
a B apf
11 —b

a
— — ==
a B £

a
1+1_—b'c
a B a a
1+1 —-b a
— — = — X -
a B a c
1+1_—b
a B ¢
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Ex#2.4 Ex#2.4
Example # 16 (vi) Formation Of Quadratic Equation Whose
If a, B are the roots of ax? + bx + ¢ = 0, Roots Are Given
find the values of the symmetric function lz + lz Let @ and {8 are the roots of equation
a B Then sum of roots:
Solution: —b
ax?+bx+c=0 S=a+ﬁ=7
As a and (3 are the roots of equation S—— ﬁ
Then sum of roots: a
—b And product of roots:
ath= a P=a.f = h
And product of roots: c a
c = _
a.p= p P= a
1 1 Asax?+bx+c=0
Now to find Z + = Divide all terms by a

ax? bx ¢ 0

50 = tata"a
2 2
%4_%:% 2+ E g
a a
i+ i=M Now we can write it as
a? B2 (aB)? 5 b G
As a? + B% + 2ap = (a + B)* X —(—a)x+5:0

2 2 _ 2] | b c
Then a? + B = (a + B)? — 2af AS—E=SandE=P

So
1,1 _(a+p)’—2ap T?en
a? ' B2 (ap)? x“—Sx+P=0
— P2 c Example # 17 (i)
1 + 1 M Form a quadratic equation whose roots
B (%)2 are1++v5and1-+5
b2 2c Solution:
1yl @ @ 145,15
* g 2 As1+ \/g and 1 — \/g are the roots of
b? — 2ac required equation
1 + 1 __a Then sum of roots:
o« B ;—2 S=1+/5+1—-45
1 1 b?-—2ac c? S=1+1+V5-+5
ZTpE T2 & s=2
1 1 b%?—-2ac a? And product of roots:
a2 T Tz S P =(1+V5) (1-5)
1,1 _b-2ac P =(1)? - (V5)°
g e P=1-5

P=—4
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(i)

Ex#24
As required equation is:
x> —Sx+P=0
Now
x2=2x+(-4) =0
x2—2x—4=0
Which is the required equation
Thus the given roots is the reverse process
of solving an equation.
Example # 18
Form the quadratic equation whose roots are
2a+1,2b+1
Solution:

2a+1,2b+1
As 2a+ 1 and 2b + 1 are the roots of
required equation
Then sum of roots:
S=2a+1+2a+1
S=2a+2b+1+1
S=2a+2b+2
And product of roots:
P=Q2a+1)(2b+1)
P=4ab+2a+2b+1
As required equation is:
x> —=Sx+P=0
Now
x2—R2a+2b+2)x+ (4ab+2a+2b+1)=0
Which is the required equation

a? , b?
Solution:
a?,b?
As a? and b? + 1 are the roots of

required equation
Then sum of roots:

S =a? + b*

And product of roots:

P =(a?) (b?)

P =a?b?

As required equation is:
x2—-Sx+P=0

Now
x2—(@+bHx+a?b*=0
Which is the required equation

(iii)

(iv)

Chapter # 2
Ex#24
11
a'b
Solution:
11
a’'b
1
As 2 and 5 are the roots of required equation
Then sum of roots:
P 1 1
“a b
_b+a
~ ab
_a+b
~ ab

And product of roots:

=00

P=%

As required equation is:
x> —=Sx+P=0

Now
5 a+b - 1 .
x ab ) T ap "
Multiply all terms by ab
5 a+b 1
ab X x“—ab X X+abXx—=0
ab ab

abx?—(a+b)x+1=0
Which is the required equation

)

v1| N
N| U

w

olution:

vl N
N Ul

As = and = are the roots of required equation

5 2
Then sum of roots:

;2,5
52
o _4+25
- 10
o2
10
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Q1:

Ex#24
And product of roots:

=

,_10
" 10
P=1

As required equation is:
x2—-Sx+P=0
Now

29
xz—ﬁx+1=0

Multiply all terms by 10

29
1Oxx2—10><ﬁx+10x1=0

10x2—-29x+10=0
Which is the required equation

Ex#2.4

Page # 39
If a, B are the roots of ax? + bx + ¢ = 0, find
the values of a3 + B3a
Solution:
ax?+bx+c=0
As a and f are the roots of equation
Then sum of roots:

N _—b
a+f = »
And product of roots:
c
a.Bf =-—
B a

According to given condition
a’p+pa=ap(a®+ B?)
Asa? + B% + 2aB = (a + B)?
Then a? + g% = (a + B)? — 2ap
So

a’B+pa=apl(a+p) —2aB]

2
3 3 _c<—b) c

=) =2(=
a’f+ p a a|\a (a)
3 S L
a’f+ p a al@ " a
a3,3+,33a=£ —b2 ~ Zac

a| a?
a3,8+,83a=c(b2_2ac)

a3

QL.
(if)

Q2:
(i)

Chapter # 2

Ex#2.4
If ¢, B are the roots of ax? + bx+c =0, find
the values of (a — )2
Solution:
ax?+bx+c=0
As a and (3 are the roots of equation

Then sum of roots:
N —b
a =—
B a
And product of roots:
c
a.f =-—
B a

According to given condition
(a=p)* =7

As4ap = (a+ B)? — (a - p)?
Then (a — B)? = (a + B)? — 4ap
So

@57 = (2) -4(S)

a a
b? — 4a
2
(a 0 B) - az
Find the quadratic equation whose root are:
1
1,-
2
4 1
‘2

1
As 1 and > are the roots of required equation

Then sum of roots:

S=1+ !
B 2
5_2+1
2

5_3
)
And product of roots:
1
- ()
M (5
P—1
2

As required equation is:
x>—=Sx+P=0
Now

2_Zx+==0
X X )
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Ex#24 Ex#24
Multiply all terms by 2 (iv) | a,—2a
2><x2—2x%x+2x%=2x0 solution: o 20
2x*=3x+1=0 As a and — a are the roots of required equation
Which is the required equation Then sum of roots:
(i) | —3,4 S=a+(—2a)
Solution: S=a-2a
—3,4 S=-a
As — 3 and 4 are the roots of required equation And product of roots:
Then sum of roots: P = (a) (—2q)
S=-3+4 P=—2a2
s=1 As required equation is:
And product of roots: x2—Sx+P=0
P=(-3)(4) Now
P=-12 x? — (—a)x +(—2a?) =0
As required equation is: X2 +ax—2a2=0
x?—Sx+P=0 Which is the required equation
Now Q3: | Form a quadratic equation whose roots are

x2—1x+(-12)=0
x2—x—-12=0
Which is the required equation

square of the roots of the equation
ax? + bx + c = 0;a # 0.
Solution:

ax’>+bx+c=o0

(i) | 3++v2,3-2 As a and B are the roots of equation
Solution: Then sum of roots:
3+V2,3-42 d+p="2
As 3 4+ /2 and 3 — V2 are the roots of a
) ] And product of roots:
required equation c
Then sum of roots: a.p= a
S=3+vV2+3-+2 As a? and (3? are the roots of required equation
S=3+3+V2-V2 Now
S=6 S =a?+ p?

And product of roots:
P=(3+2) (3-V2)
P=(3?2-(\2)

Asa? + g%+ 2ap = (a + B)?
Then a? + % = (a + B)? — 2ap
So

S=(a+p)?—2ap

P=9-2 A
_ —b c
P=17 5:(_) _2(_)
As required equation is: za a
x2—Sx+P=0 _b% 2

Now a? a
2 _
x2—6x+7=0 5:b Zac
a2

Which is the required equation
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Ex#24 Ex#2.4
Now —3)? 1
- — 2 —
P = a? g2 %_'_E:(Z)l (2)
a
P = (ap)? 2
c\? 9
P=(2) a p_3° !
c2 B «a 1
P== 2
a’ 9—4
As required equation is: a + E T
x2—Sx+P=0 B oa 1
Now 5 2
b? — 2ac c? a 7
x? — x+—==0 -+ p -4
a? a? B a 1
Multiply all terms by a? a« B 52 1
b? — 2ac c? —+—=—+=
aAxxl—a?x[——)x+a?x—==0 B a 4 2
a? a? a B 5 2
a?x? — (b?> = 2ac)x +c*=0 E+E=ZXI
This is the required equation a [ 10
— =
Q4: | If a,p are the roots of 2x*> + 3x +1 =0, B a 4
. 77 ) 2 —
(i) then find the values of E +§ Q4 If a, B are the roots of 2x° + fix + } =0,
. (i1 then find the values of — + —
Solution: a?  p?
2x2+3x+1=0 Solution:
Compare it with ax? + bx + ¢ = 0 2x2+3x+1=0
Herea=2,b=3,c=1 Compare it with ax? + bx + ¢ = 0
Let a and (3 be the roots of equation Herea=2,b=3,c=1
Then sum of roots: Let a and 3 be the roots of equation
-b -3 Then sum of roots:
et _—b_-3
And product of roots: atp= a2
«.p= c_1 And product of roots:
a2 c 1
Now a.p=2=7
a f aa+p.p Now
—_— == -
f «a Ba 1 1 p?+a?
a p_a’+p o2 BT g
— + —
f a aB 1 1 a?+p?
Asa? + B% + 2aB = (a + B)*? ﬁ"‘ﬁ_ a2 B2
Then a? + B? = (a + B)? — 2ap As a? + B? + 2apf = (a + B)?
So Then a? + % = (a + B)? — 2af
@ p_(@+p)?—2ap So
B «a ap 1+1_(a+ﬁ)2—2aﬂ
a?z g2 (ap)?
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Q4:
(iii)

Ex#24
_3 2 1
1,1 (7) 20
az ‘32 1 2
2)
9
1 1 _1—1
a2+ﬁ 1
4
1 1 >
_4
2T
4
1 + 1 _5 ) 1
a? Bz 4 4
1 4 1 —5><4
(ZZ ﬁ2_4_ 1
1 1
?-I-ﬁ_s
If a, B are the roots 0f2x2+3x+1—0,
2
then find the values of —+ B—
f «a

Solution:
2x2+3x+1=0

Compare it with ax? + bx + ¢ =0
Herea=2,b=3,c=1
Let a and (3 be the roots of equation
Then sum of roots:

_—-b -3
atb=o=7
And product of roots:
1

8 c
a.f=—==
a 2

Now

ﬁ a.a’+ B.p?

7_ Pa

/3 _ 4B

=

As a3 +ﬂ3+3aﬂ(a+ﬁ)=(a+ﬁ)3
Then a3 + B3 = (a + )% — 3aB(a + B)
So

a’ B* (a+pB)’—3af(a+p)
B ap

0(
ﬁ
“_
B

Q5:

Chapter # 2
Ex#24
-3y’ 1\ (-3
e g (D0
B« 1
2
27 -9
@ p_~5(7)
a 1
2
2 2 __27_|_2
“ B _T8 s
a 1
2
—27 + 18
@ B _"38
g a1
2
-9
@ B3
B a1
2
a’? p* -9 1
B« 8 2
a’? p* -9 2
Cllf _ 5. 2
B« 8 1
1+1_—9
a? B2 4
1 1 9
2 7%
If a, B are the roots of 3x* +2x +5=10
a
find the equation whose roots are E g

3x2+2x+5=0

Compare it withax? + bx +c =0
Herea=3,b=2,c=5
Let a and 3 be the roots of equation
Then sum of roots:

—b -2
ath= a 3
And product of roots:
5

P c
a.f=—=-—
a 3

o
As — and E are the roots of required equation
a

B

Now Sum of roots
a B
S = E + E
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Ex#24
aa+p.
s_watpp
Ba
a? + B2
S = B
ap

As a? + B? + 2af = (a + B)?
Then a? + f? = (a + B)? — 2ap

So
S_(a+ﬁ)2—2aﬁ
- e

-2\ 5
S_(T)‘Z(é)

5
3

4 10
973
T3

3

430
_ "9
*TT5

3

—26
_ 79
TS

3
S_—26'5
9 3
S_—26x3
9 75
S_—26X1
-~ 3 75
. 26
15

Now Product of roots

- 5 )

As required equation is:
x>—=Sx+P=0

Now
2 ( 26) +1=0
x*—=|-=x =

15
2120 110
X"+ e =
Multiply all terms by 15

26
15><x2+15><1—5x+15><1=15><0

15x%24+26x+15=0
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Q6:

Ex#24

If a, B are the roots of x2 —4x+2 =0,
find the equation whose roots are

i1 B+ !
a+— , —
a B
Solution:

x2—4x+2=0
Compare it with ax? + bx + ¢ = 0
Herea=1,b=—-4,c=2
Let a and 3 be the roots of equation
Then sum of roots:

b _ (=4
= — = :4
a+p 7 1
And product of roots:
8 c 2 )
a. = — ==
a 1

1 1
Asa + 2 and S + E are the roots of

required equation
Now Sum of roots

S = +1+ﬁ+1

B
1 1
S=(Z+,3+E+E
p+a
S=0£+,B+W
_ a+p
S—(X+ﬁ+W
_ 4
S=4+;
S=4+2
S=6

Now Product of roots

P= A
—CZ,B+'E+E+E
P=a,8+—ﬁ+%+§
1 aa+p.p
P=a,8+—ﬁ ﬁa
1 a?+ p?
P=C¥IB+@+ aﬁ

As a? + B% + 2ap = (a + B)?
Then a? + % = (a + B)* — 2ap

Chapter # 2
Ex#2.4
So
3 1 (a+p)?*-2ap
P—Olﬁ+@+ aﬁ
1 B2
_4+1 164
2 2
P_5 12
=2ty
5412
2
17
T2

As required equation is:
x2—=Sx+P=0

Now

17
x?—6.x + - =0
Multiply all terms by 2

17
2><x2—2><6x+2><7=2><0
2x%2 —12x+17=0

Ex#2.5

Synthetic Division
Synthetic division.is the process of finding the
quotient and remainder with less writing and
fewer calculations.

Synthetic division is the shortcut of long
division method and allows one to calculate
without writing variables.

Note:

Synthetic division can be used only when the
divisor is a linear factor.

Must write a zero for the coefficient of each
missing term in descending order.
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Chapter # 2

Ex#25
Use synthetic division to find the quotient Q(x)
and remainder R when the polynomial
3x3 — 2x% — 150 is divided by x — 4
In this guestion
Dividend = 3x3 — 2x? — 150
Divisor = x — 4
First find synthetic divisor
So we compare x — a with the divisor x — 4
x—a=x—4
—a=—4
a=4
Thus 4 is the synthetic divisor
Now we can write the dividend like:
P(x) = 3x3 — 2x%2 — 150
First write the polynomial in descending order.
Write zero with coefficient if missing in order.
P(x) = 3x3 — 2x? + Ox — 150
Write the co-efficients of x from dividend
polynomial in a row
Write the synthetic divisor 4 on the left side.

4 3 -2 0 -150

Bring the first number straight down

4 3 =2 0 —150

3
Now multiply 4 with 3 of third row and write the
result under 2" number of 2™ row.

4 3 =2 0 —150
12

3
Now add the numbers under 2" column and write
in 3 row.

4 3 =2 0 —150

12
3 10
Now multiply 4 with 10 of third row and write the
result under 3™ number of 2" row and so on....

Ex#25
And also add the numbers under 3 column
and so on....

4 3 =2 0 -150

12 40 160
| 3 10 40| 10
Thus Q(x) = 3x2 + 10x + 40
AndR =10

Example # 19
Use synthetic division to find the quotient
Q(x) and remainder R when the polynomial
3x3 — 2x% — 150 is divided by x — 4
Solution:
3x3 —2x2 — 150
Let P(x) = 3x3 — 2x2 + 0x — 150
Now

Thus Q(x) = 3x2 + 10x + 40
AndR =10
Example # 20
Use synthetic division to find the values of k if
2 is a zero of the polynomial
2x* +x3 + kx? -8
2x* 4+ x3 +kx* -8
LetP(x) = 2x* +x3 + kx> + 0x — 8
As — 2 is azero of P(x)
SoP(2)=0
21 2 1 k 0 -8

4 10  2k+20 4k+40
| 2 5 k+10 2k+20 | 4k +32

Here Remainder = 4k + 32
As Remainder = 0

4k +32=0
4k = —32
4k —32
4 4
k=-8
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Example # 21 Example # 22
Use synthetic division to find the values of m If —1 and 2 are roots of the quartic equation
amd nif x — 1 and x + 2 are the factors of x* — 5x% + 4 = 0, use synthetic division to
x —mx? + nx + 12 find other roots.
Solution: Solution:
AsP(x) = x3 —mx? + nx + 12 x*—5x2+4=0
Now Let P(x) = x* + 0x3 — 5x2 + 0x + 4
x—a=x-—1 As — 1 and 2 are the roots of P(x)
—a=-1 Now
a=1 -1 1 0 -5 0 4
And 1 1 4 -4
X¥-a=x+2 21 -1 -4 4‘ 0
—-a=2
’ 1 21 —m n 12 2 2 -
1 1 =2] o
1 1—-m l1-m+n
2|1 1-m 1-m+n| 13-m+n Thus Q(x) = x* +x — 2 RW
Now to find the other (x%)(=2) = =2x*
—2 2+2m roots Add | Multiply
1 -1-m|3+m+n X2 —1x4+2x=2 =0 —1x —1x
Since x — 1 and x + 2 are the factors of P(x) x(x—-1)+2x-1)=0 |+ +2x >
So the remainders are equal to zero. (x—Dx+2)=0 X —2x
13-m+n=0 ......equ (i) x—=1=0 or x+2=0
3+m+n=0 ......equ (ii) x=1 or x==2
Add equ(i) and equ(ii) Thus the other roots are 1 and — 2
13—-m+n=0
3+m+n=0 EX#25
16 +2n=0 Page # 42
Q1: | Use synthetic division to find the quotient Q(x)
As16+2n =20 and remainder R when the first polynomial is
2n=-16 divided by the second binomial in each case:
n=__16 (i) 3x3+2x —x—1;x+3
2 Solution:
n=-8 3x3+2x2—x—1
Putn = -8 equ (ii) LetP(x) =3x3+2x? —x—1
3+m+(-8)=0 Now
3+m—-—8=0 xX—a=x+3
m+3—-8=0 —a=3
m—-5=0 a=-3
m=>5 -3 3 2 -1 -1
Thusm =5andn = -8 -9 21 —-60
| 3 -7 20]-61
Thus Q(x) = 3x% — 7x + 20
AndR = —-61
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(ii) 2x3 —7x® +12x—27;x— 3
Solution:

2x3 — 7x% +12x — 27
Let P(x) = 2x3 — 7x? + 12x — 27

Now
x—a=x—3
—a=-3

a =

3 2 -7 12 =27

6 -3 27
|2 -1 9| o
Thus Q(x) = 2x> —x +9
AndR =0

(iii) | 2x* —3x2+5x— 7;x + 2
Solution:
2x*—3x2+5x—7
Let P(x) = 2x* + 0x3 — 3x? + 5x — 7
Now
x—a=x+2
—a=2
a=-2
-2 2 0 -3 5 -7
—4 8 —-10 10
| 2 4 5 -5 |3
Thus Q(x) = 2x3 —=4x%+5x — 5
AndR =3
Q2: | Use synthetic division to find the value of k if —2 is
zero of the polynomials x3 + 4x* + kx + 8
Solution:
x3+4x? +kx+8
LetP(x) = x3+4x?>+ kx +8
As — 2 isazero of P(x)

SoP(-2)=0
-2]1 4 k 8
-2 -4 —2k+8
E 2 k—4| -2k+16

Here Remainder = -2k + 16
As Remainder = 0
—2k+16=0

-2k =-16
Divide B.S by - 2

-2k —16

-2 -2

k=28

Q3:

Q4.

Chapter # 2

Use synthetic division to find the values of p amd
q if x + 1 and x — 2 are the factors of
x3 + px? + qx + 6.

Solution:

AsP(x)=x3+px?+qx+6

Now x—a=x+1

—a=1

a=-1

And x—a=x-—2

—a=-2

a=2

-1]1 14 q 6

-1 -p+1 —q+p-—1
211 p-1 q—p+1‘ —-q+p+5

2 2p+ 2
1 p+1| q+p+3
Since x + 1 and x — 2 are the factors of P(x)
So the remainders are equal to zero.

—q+p+5=0 ......equ (i)
q+p+3=0 ......equ(ii)
Add equ(i) and equ(ii)
—-q+tp+5=0
q+p+3=0
2p+8=0
As2p+8=0
2p=-8
-8
EXz
p=—4

Putp = —4 equ (ii)
g+(-4)+3=0

q—4+3=0
q—1=0
q=1

Thusp = —4andg =1

If x + 1 and x — 2 are the factors of the
polynomial x3 + ax? + bx + 2, then using
synthetic division, find the values of a and b.
Solution:

AsP(x) =x3+ax?+bx +2

Now
x—a=x+1
—a=1
a=-1

And
xX—a=x-—2
—a=-2

a=2
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Q5:

-1 1 a b 2

-1 —a+1 —b+a-1
2 1 a-1 b—a+1‘—b+a+1

2 2a+2
1 a+1| b+a+3

Since x + 1 and x — 2 are the factors of P(x)
So the remainders are equal to zero.

—b+a+1=0 ......equ (i)
b+a+3=0 ......equ (ii)
Add equ(i) and equ(ii)
—-b+a+1=0
b+a+3=0
2a+4=0
As2a+4=0
2a=—4
-4
a=
a=-2

Put a = —2 equ (ii)
b+(-2)+3=0

b—2+3=0
b+1=0
b=-1

Thusa =—-2and b = —1

One root of the cubicequation x> —7x — 6 =0

is 3. Use synthetic division to find the other roots.

Solution:

x3-7x—6=0
LetP(x) =x3+0x2—-7x—6=0
As 3 is the root of P(x). So

3 1 0 -7 -6

3 9 6
|1 3 2] o

Thus Q(x) = x?+ 3x + 2

AndR =0 RW
Now to find the other roots {(x*)(2) = 2x°
x*+3x+2=0 Add | Multiply
x2+1x+2x+2=0 +1x +1x
x(x+1)+2(x+1)=0 +2x +2x
x+1)(x+2)=0 +3x 2x’
x+1=0 or x+2=0

x=-=1 or x=-2

Thus the other roots are — 1 and — 2

Q6:

Chapter # 2

Ex#2.5

If —1 and 2 are roots of the quartic equation
x* —5x3 + 3x% + 7x — 2 = 0, use synthetic
division to find other roots.
Solution:

x*—5x3+3x2+7x—-2=0
Let P(x) = x* —5x3 +3x2+7x -2
As — 1 and 2 are the roots of P(x)
Now

-1 1 -5 3 7 =2

9 —2‘ 0

2 -8 2
1 -4 1\0

Thus Q(x) = x?> —4x + 1

Now to find the other roots
x2—4x+1=0

Compare it with ax? + bx + ¢ = 0
Herea=1b=—-4,c=1

As we have
—b + Vb2 — 4ac
X =
2a

Put the values

I G ER U GO S 16

2(1)
_4+V16—4
= 2
4++12
xX=—"
2
_ 4++4x3
=T
4+ 23
x:
2
_2(2++v3)
N 2
x=21%v3
x=2+V3 or x=2-+3

Thus the other roots are 2 + V3 and 2 — V3
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Ex#2.6
EX # 26 Example # 24
Simultaneous Equations Solve the system
More than one equation which are satisfied by the x—y=17
same values of the variables involved are called x2+3xy+y?2=-1
simultaneous equations. solution:
Note: X=y=7 ... Equ (i)
A syste.m of Linear. equ.ation consists of two or X2 +3xy+y2=—1 oo Equ (ii)
more linear equations in the same variables. Equ (i) =
Example # 23 X—y=
Solve the system X=74Y Equ (iii)
2x+y=10 Put the value of x in Equ (ii)
4x* +y* = 68 (7+y)*+37 +y)y+y2=-1
Solution: M2+2(DO)+ )2 +3y(7—y)+y2=-1
2x+y =10 ...... Equ (i) 49 + 14y + y2 + 21y + 3y2 + y2 = —1
4x%2 +y2 =68 ...... Equ (ii) 49 + 14y + y2 + 21y + 4y% = -1
Equ (i) = y2+4y? + 14y + 21y +49+1=0
2x+y =10 5y2 +35y+50=0
y=10—-2x ...... Equ (iii) 5(y2 + 7y + 10) = 0 EW
Put the value of y in Equ (ii) Divided B.S by 5, we get (v*)(10) = 10v?
4x% + (10 — 2x)? = 68 Y2+ 7y +10=0 Add | Multiply
4x2 + (10)% — 2(10)(2x) + (2x)? = 68 Y242y +5y+10=0 +2y +2y
4x% 4+ 100 — 40x + 4x% = 68 y(y +2) +5(y+2)=0 |5 +5y
4x% + 4x? — 40x + 100 — 68 = 0 (+2)(y+5) =0 +7y 10y?
8x2—40x+32=0 y+2=0 or y-|—5=0
8(x2—5x+4)=0 y=—-2 or y=—5
Divided B.S by 8, we get Now puty = —2 in equ (iii)
x>—=5x+4=0 x=7+(-2)
x2—1x—4x+4=0 W x=7—2
x(x=1)—-4(x-1)=0 (x*)(4) = 4x7 x=5
x-—DEx-4)=0 Add | Multiply Now puty = =5 in equ (iii)
x—1=0 or x—4=0 —1x —1x x =7+ (-5)
x=1 or x=4 —4x —4x x=7—5
—5x 4x?

Now put x = 1 in equ (iii) x=2 .
y= 1% —2(1) 4 Solution Set = {(5,—-2),(2,-5)}

10 Example # 25
y=10-2 ty?=4
y=8 2x2-y2=8
Now put x = 4 in equ (iii) Solution:
y=10-2(%) x2+y2=4 ... Equ (i)
y=10-8 x2=—y2+45 ... Equ (ii)
y=2
Solution Set = {(1,8), (4,2)}



https://tehkals.com/
https://web.facebook.com/TehkalsDotCom/?modal=admin_todo_tour
https://www.youtube.com/channel/UC991UmBM-PzqKUasmFOFGrQ?sub_confirmation=1
https://www.youtube.com/channel/UC991UmBM-PzqKUasmFOFGrQ?sub_confirmation=1

For More Visit: https://tehkals.com/
Facebook: https://web.facebook.com/TehkalsDotCom/

YouTube: https://www.youtube.com/channel/UC991UmBM- Chapter #2
Ex#2.6 Ex#2.6
x2+(2x)? -22x)3)+ (3)? =2
Add equ(i) and equ(ii) X2 4 L(sz)_ 12x(+ ()9(=)2 )
Xt +yt=4 5x2—12x+9—2=0 -
20°—y* =8 5x% —12x+7 =0 B
3 =12 . (5x%)(7) = 3547
5x=5x—-7x+7=0 Add | Multiply
5x(x—1)—-7(x—-1)=0 —5x —5x
Thus 3x? = 12 (x—1)(5x —7) = 0 “7x | —7x
¥2 = 12 x—1=0 or 5x —12x 35x2
, 3 ~7=0
Xt =4 x=1 or 5x=7
Taking Square root on B.S 7
\/F = 12 x=1 or x= S
x =12 Now put x = 1 in equ (iii)
x=2 or x=-2 y=2(1)-3
Now putx = 2 in equ (i) y=2-3
22 +y?=4 y=-1
j]::yi i 4 Now putx = g in equ (iii)
2 7
N y=2(5)-3
y=0 14
Now put x = —2 in equ (i) yz?—3
(=22 +y* =4 14— 15
4+ yz =4 y= 5
y2=4—4 -1
y2 =0 Y= 5
O
Solution Set = J(1,-1),( =,
Solution Set = {(2,0), (-2 ,0)} 5°5
(i) |x+2y=0
EX#2.6 241y — 32
Page # 45 Solution:
Q1: | Solve the following system of equations. Xx+2y=0 ... Equ (i)
()| 2x—y=3 x2+4y%2 =32 ... Equ (ii)
x> +y? =2 Equ (i) =
Solution: x+2y=
2x =y =3 o Equ (i) X==2Y . Equ (iii)
X2 +y?=2 ... Equ (ii) Put the value of x in Equ (ii)
Equ (i) = (=2y)% + 4y? = 32
2x—y =3 4y? + 4y% = 32
—y=3-2x 8y? = 32
y=-3+2x Divide B.S by 8
y=2x—3 .. ... Equ (iii) 8y? 32
Put the value of y in Equ (ii) )
x>+ (2x—-3)2=2 y2 =4
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Ex#2.6 Ex#2.6

Taking square rooton B.S (iv) | 2x+y=4
Jv?E=+V4 x> —-2x+y*=3
y =12 Solution:
y=2 or x=-2 2x+y=4 ... Equ (i)
Now put y = 2 in equ (iii) x2—=2x+y?=3 ... Equ (ii)
x=-2(2) Equ (i) =
x=—4 2x+y=4
Now put x = —2 in equ (iii) y=4—-2x ...... Equ (iii)
x=-2(-2) Put the value of y in Equ (ii)
x=4 x2=2x+ (4 —-2x)>=3

Solution Set = {(—4,2), (4,-2)} x2—=2x+ (4)?-2(4)(2x) + (2x)? =3

x%—2x+16—16x +4x%2 =3

S
(iii) | 2x—y x2+4x2 —2x—16x+16—-3 =0

2 _

:olt-:t:)ﬁ:_ d 5x*—18x+13 =0

2x—y=—8 ...... Equ (i) 5x°—5x —13x+13 =0

x24+4x =y ...... Equ (ii) Sx(x —1)—13(x-1) =0

: (x—1)(5x—-13)=0
Sl = x—1=0 or 5x—13=0
23;__}/;_82)( x=1 or 5x=13
—y = —(8 + ZX) x=1 or 5x —1;3 — R‘“T_ :
y =8+ 2x x=1 or x=— (11(13}—6§x_
5 Add | Multiply

y=2x+8 ...... Equ (iii) Now put x = 1 in equ (iii) o e
Put the value of y in Equ (ii) y=4-201) “13x | —I3x
x?+4x=2x+8 y=4-2 182 652
x> +4x—-2x—-8=0 y=2
x(x+4)—2(x+4)=0 . 13
x+4d)x—-2)=0 ow put x z inequ (iii)
x+4=0 or x—2=0 y=4—2<E>
x=—4 or x=2 5
Now put x = —4 in equ (iii) y=4- 26
y=2h +8 2026
y=-8+38 y = -
y=0 6
Now put x = 2 in equ (iii) y=7
y=2(2)+8 ) -6
y=4+8 Solution Set = {(1, 2), (? ?>}
y=12

Solution Set = {(—4,0), (2,12)}
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(v)

(vi)

Ex#2.6
4x* + 5y* =4
3x>+y*=3
Solution:
4x2 +5y%2 =4 ... Equ (i)
3x2+y%2=3 ...... Equ (ii)
Multiply equ(ii) with 5
15x2 4+ 5y2 =15 ...... Equ (iii)

Subtract equ(i) from equ(iii)

15x% + 5y%2 =15
+4x? +5y2 = +4
11x%2 = 11

Thus 11x? = 11
11

11
x2=1
Taking Square root on B.S
Jx? = +1
x==1
x=1 or x=-1
Now put x = 1 in equ (ii)
3(1)2+y%2=3
3()+y?=3
3+y?2=3
y2=3-3
y*=0
y=0
Now put x = —1 in equ (ii)
3(-1)2+y%=3
3(1)+y%=3
3+y2=3
y?2=3-3
y?=0
y=0

X

Solution Set = {(1,0),(—1,0)}

5x2=y%>+9
x> =—-y?+45
Solution:

Chapter # 2

Ex#2.6
Add equ(i) and equ(ii)
5¢2= y%2 + 9
x? =—y? +45
6x% = 54
Thus 6x? = 54
_ 54
6
x2=9
Taking Square root on B.S
Vaz = +9
x =413
x=3 or x=-3
Now put x = 3 in equ (i)
532 =y%2+9
509) =y?+9
45 =y2+49
45 — 9 = y?
36 = y?
y? =136
Taking Square root on B. S
Vy? = £36
y =16
x=6 or x=-6
Now put x = =3 inequ (i)
5(=3)2=y2+9
509) =y?+9
45=y%+49
45 — 9 = y?
36 = y?
y? =36
Taking Square root on B.S
Vy? = 36
y =16
x=6 or x=-6
Solution Set = {(3,6),(3,-6),(-3,6),(—3,—6)}

x2
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Ex#2.6
4x* +3y*-5=0
2x*+3y>-4=0
Solution:

4x2+3y2-5=0

2x2+3y2—4=0

Subtract equ(ii) from equ(i)
4x2+3y2-5=0
+2x2+3y2F4=0

(vii)

2x? —-1=0
Thus 2x>—1=0
2x2 =1
1
2 _Z
XT3
Taking Square root on B. S
1
[x2 = + |=
¥EE2
1
X =+—
2
1 1
X =— X = ——
V2 V2
Now put x = — in equ (ii)
p 2 q
2
2(i) +3y2—-4=0
V2

1
2(§)+3y2—4=0
143y2—4=0
3y24+1—-4=0

3y2—-3=0

3y2=3
3

2 _2

Yy =3

y?=1

y2 = +/1

y==1

x=1 or x=-1

N ) 1 (i

owputx = ——— 1n equ (11
p 2 q
1 2

2(——) +3y2—-4=0
2 y

Q2:
(i)

Chapter # 2

Ex#2.6

x=-1
Solution Set

-{(F1)-(7
2 \y2

)

L) (k)

Challenge!
Solve the system of equations
xX+y=9
x? + 3xy + 2y* =
Solution:
xX+y=9 ... . Equ (i)
x2+3xy +2y2=0 ...... Equ (ii)
Equ (i) =
x+y=9
X=9—=Y .. Equ (iii)

Put the value of x in Equ (ii)
O-»?*+30-y)y+2y*=0
(92 =299 + (*+3y(9—y) +2y* =0
81— 18y +y% +27y —3y? +2y2 =0
81 —18y+y% +27y—y? =0
y2—y2+27y—18y+81 =0
9y+81=0
9y = —-81
Divide B.S by 9
9y -81
9 9
y=-9
Now puty = —9 in equ (iii)
x=9—(-9)
x=9+9
x =18

Solution Set = {(18,—-92)}
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(i)

Ex#2.6
y—x=4
2x* +xy+y*=8
Solution:

y=44+x ....... Equ (iii)

Put the value of y in Equ (ii)
2x2+x(4+x)+ (4 +x)*=8

2x2 +4x + x>+ (D)2 +2@)(x) + ()2 =38
2x2 +4x+x*+16+8x+x? =8
2x2+x?2+x*+4x+8x+16—-8=0

4x2 +12x+8=0

) RW
Divide B.S by 4, we get P
) N Add | Multiply
x2+1x+2x+2=0 Ty 7%
x(x+1)+2(x+1)=0 +3x 242

x+1D(x+2)=0
x+1=0 or x+2=0

x==1 or x=-2
Now put x = —1 in equ (iii)
y=4+(1

y=4-1

y=3

Now put x = —2 in equ (iii)
y=4+(=2)

y=4-2

y=2

Solution Set = {(—1,3),(-2,2)}

Ex#2.7

Example # 26

Suppose a rectangular shed is being built
that has an area of 120 square feet and is
7 feet longer than its wide. Determine its
dimensions.

Solution:

Let Width = x ft
So Length = (x + 7)ft
As Area = 120 ft?

Chapter # 2
Ex#2.7

As we have
Width X Length = Area R.W
x(x +7) =120 (x2)(=120) = —120x°
x% +7x =120 Add Multiply
x2+7x—120=0 —Bx —8x
x?—8x+15x—120=0 | +15x | +15«x
x(x—8)+15(x—-8) =0 +7x —120x%

(x—8)(x+15)=0
x—8=0 or x+15=0
x=8 or x=-15
As distance will be positive
Then we take x = 8
SoWidth=x ft =8m
And Length = (8 + 7)ft
=15 ft
Example # 27
A man purchased a number of shares of stock for an
amount of Rs. 6000. If he had paid Rs. 20 less per
share, the number of shares that could have been
purchased for the same amount of money would
have increased by 10. How many shares did he buy?
Solution:
Let numbers of share = x
And cost of per share =y
As he purchase share for Rs. 6000
Then xy = 6000 .......Equ (i)
Now if he paid Rs. 20 per share
Then amount = y — 20
So he purchased 10 more shares
Then number of shares = x + 10
According to new condition

(x +10)(y — 20) = 6000 .......Equ (ii)
Equ (i) =
xy = 6000
6000
y = e Equ (iii)
Put the value of y in Equ (ii)
6000
(x +10) (T - 20) = 6000
6000 — 20x
(x +10) (—) = 6000

(x + 10)( 6000 — 20x ) = 6000x
6000x — 20x2 + 60000 — 200x = 6000x
—20x2 + 6000x — 200x — 6000x + 60000 = 0
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Ex#2.7 Ex#27
—20x2 — 200x + 60000 = 0 According to given condition
—200(x2 + 10x — 3000) = 0 2+ (x+1D*+(x+2)2=50

Q1:

Q2:

Divided B.S by — 20, we get
x%+10x —3000=0

x? —50x + 60x — 270 =0

x(x —50)+60(x —50)=0
(x—=50)(x+60)=0

x—50=0 or x+60=0

x=50 or x=-60

As x = —60 is not possible

Thus the number of Shares purchased = 15

Ex#2.7

Page # 47

Find the two consecutive positive
integers whose product is 72.
Solution:
As there are two consecutive integers
Let first integer = x
And second integer = x + 1
According to given condition
x(x+1) =72
x2+x=72
x2+x—-72=0
x2+9x—8x—72=0
x(x+9)—8(x+9)=0
x+9)(x—-8)=0
x+9=0 or x—8=0
x=-9 or x=8
As there are positive integers
So first integer = x = 8
And second integer = x + 1

=8+1

=9
The sum of the squares of three consecutive
integers is 50. Find the integers.
Solution:
As there are three consecutive integers
Then
First integer = x
Second integer = x + 1
Third integer = x + 2

X2+ ()2 + 200 + (D2 + ()2 +2(x)(2) + (2)2 =50
X2+ x?2+2x+14+x2+4x+4=50
X2+ x4+ x°4+2x+4x+1+4-50=0

3x2+6x—-45=0
3(x2+2x—15)=0
Divide B.S by 3, we get
x2+2x—-15=0
x2—=3x+5x—-15=0
x(x—3)+5(x—-3)=0
(x—=3)(x+5)=0
x—3=0 or x+5=0
x=3 or x=-5
Ifx=3

So first integer = x = 3
Second integer = x + 1

=3+1
=4
And third integer = x + 2
=3+2
=5
Ifx=-5
So first integer = x = =5
Second integer = x + 1
=-5+1
=—4
And third integer = x + 2
=-5+2
=-3

R.W

(x?)(—15) = —15%°

Add Multiplv
—3x —3x
+5x +5x
+2x —15x%

Q3: | The length of a hall is 5 meters more than its width. If

width of the hall.
Solution:

Let Width=x m

So Length = (x + 5)m
As Area = 36 m?

As we have

Width X Length = Area
x(x+5) =36

x? +5x =36

x> +5x—36=0

x> —4x+9x—36=0

the area of the hall is 36sq.m. Find the length and

EW

(x*)(=36) = —36x*

Add | Multiply

—4x —4dx

+9x 4+9x

+5x —36x°
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Ex#2.6 Ex #2.6
x(x—4)+9(x—-4)=0 Q5: | The sum of the squares of two numbers is
x—4)(x+9) =0 100. One number is two more than the
x—4=0 or x+9=0 other. Find the numbers.
x=4 or x=-9 Solution:
As distance will be positive Let the first number = x
Then we take x = 4 As the other number two more than it
SoWidth=x m =4m So the other numbe = x + 2
And Length = (4 + 5)m As sum of squares of two number is 100
=9m x? + (x +2)? = 100
x% 4+ (x)% + 2(x)(2) + (2)* = 100
Q4: | The sum of two numbers is 11 and sum of their 2+ x2+4x+4—100=0

square is 65. Find the numbers. 2x2 + 4x — 96 = 0 W
—SOIUtion: 2(x2 + 2x — 48) =0 f.‘f:}{—dl-ﬁ} = —48x°
Let the number may x and y Divide B.S by 2, we get Add | Multiply
According to first condition x24+2x—48=0 —bx —6x
x+y=11 ...... Equ (i) x?>—6x+8x—48=0 +8x +8x
According to second condition x(x—6)+8(x—-6)=0 [ +2x —48x?
x2+y2=65 ...... Equ (ii) (x—6)(x+8)=0
Equ (i) = x—6=0 or x+8=0
x+y=11 x=6 or x=-8
x=11-y ...... Equ (iii) Ifx=6
Put the value of x in Equ (ii) So firstinteger = x = 6
(11—-y)2+y? =65 Other integer = x + 1
AD? -21D@) + ()% +y%2 - 65=0 =6+2
121 - 22y +y?+y?—-65=0 =8
y2+y2—22y+121-65=0 If x=-8
2y —22y+56 =10 So first integer = x = —8
2(y2—11y +28) =0 R.W Second integer = x + 1
Divide B.S by 2, we get (y*)(28) = 2‘.3?2 =—8+2

5 Add | Multiply _
y2—11y +28 =0 —ay | —4y =6
x2—4y—7y+28=0 —Ty —Ty Q6: | The area of a rectangle field is 252 square
yiy—4)—7(y—4)=0 —11y 28y2 meters. The length of its side is 9 meter
b-4Hly-7)=0 longer than its width. Find its sides.
y—4=0 or y—-7=0 Solutu:m: W
y=4 or y=7 Let Width=x m > 1
Now puty = 4 in equ (iii) So Length = (x + 9)m ()(-252) = _2,52’?
x=11-4 As Area = 252 m? Add | Multiply
x=7 As we have 1 1
Now puty = 7 in equ (iii) Width x Length = Area +2lx +2lx
x=11-7 x(x +9) = 252 +9x | -252¢
x=4 x? +9x = 252
Thus the required two numbers are 4 and 7 x24+9x—252=0
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x?>—12x+21x—252 =0
x(x—12)+21(x—12) =0
(x—=12)(x+21)=0
x—12=0 or x+4+21=0
x=12 or x=-21
As distance will be positive
Then we take x = 4
SoWidth=x m=12m
And Length = (12 +9)m

=21m

One side of a rectangle is 3 centimeters less
than twice the other. If the area of the
rectangle is 54 square centimeters, then find
the sides of the rectangle.

Solution:

Let Width = x cm

According to given condition

So Length = (2x — 3)cm

As Area = 54 cm?

RW
= e E (2x)(~54) = —108x?
Width X Length = Area Add Multiply
x(2x - 3) = 54 vor | 49
2x? = 3x = 54 —12x | -l
2x2—3x—-54=0 —3x —108x?

2x2+9x—12x—54=0
x(2x+9)—-6(2x+9)=0
2x+9)(x—-6)=0

2x+9=0 or x—6=0
2x=-9 or x=6

-9
x=7 or x=6

As distance will be positive
Then we take x = 6
SoWidth=x cm =6cm
And Length = (2x — 3)cm

= (2(6) —3)cm
= (12 —-3)cm
=9cm

Q8:

Q9:

Chapter # 2

Ex#2.6

The length of one side of right triangle
exceeds the length of the other by 3

centimeters. If the hypotenuse is 15
centimeters, then find the length of the sides

of the triangle.

Let Base = x cm

Then according to condition
Perpendicular = (x + 3)cm
Hypotenuse = 15 cm

As there is right angled triangle
Using Pythagoras theorem
x% + (x+3)% = (15)2

x2 4+ (x)2+2(x)(3) + (3)2 = 225

x%24+x24+6x+9-225=0

2x2+6x—-216=0

RW
2(x>+3x—108) =0 (x*)(-108) = —108x*
Divided B.S by 2, we get Add Multiply
x> +3x—108=0 —9x —9x
x% —9x + 12x — 108 = 0 +12x +12x
x(x—9)+12(x—9) =0 +3x —108x*

(x—9)(x+12)=0

x—9=0 or x+12=0

x=9 or x=-12

As distance will be positive

Then we take x =9

SoBase=x cm=9cm

And Perpendicular = (x + 3)cm
= (94 3)cm
=12cm

The sides of a right triangle in cm are

(x — 1), x, (x + 1). Find the sides of the triangle.

Solution:

Let Base = x cm

Then according to condition
Perpendicular = (x + 3)cm
Hypotenuse = 15 cm

As there is right angled triangle
Using Pythagoras theorem
x% + (x+3)% = (15)2

x%+ ()% +2(x)(3) + (3)2 =225

X2 +x24+6x+9-225=0
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Ex#2.6
2x%>+6x—216=0
2(x*+3x—108) =0
Divided B.S by 2, we get
x> +3x—108=0
x> —9x+12x—108 =10
x(x—9)+12(x—9) =0
x—=9(x+12)=0
x—9=0 or x+12=0
x=9 or x=-12
As distance will be positive
Then we take x =9
SoBase=x cm=9cm
And Perpendicular = (x + 3)cm

=(9+3)cm
=12cm

A shepherd bought some goats for Rs.9000. If
he had paid Rs. 100 less for each, he would have
got 3 goats more for the same amount of
money. How many goats did he buy, when the
rate in each case is uniform?

Solution:

Let numbers of goats = x

And cost of each goat = y

As he bought goats for Rs.9000

Then xy = 9000 ......Equ(i)

Now if he paid Rs. 100 for each goat

Then amount = y — 100

So he got 3 more goats

Then number of goats = x + 3

According to new condition

(x +3)(y —100) = 9000 .......Equ (ii)
Equ (i) =
xy =9000
9000
Y= Equ (iii)
Put the value of y in Equ (ii)
9000
(x+3) (T — 100) =9000
9000 — 100x
(x + 3)(—) = 9000

(x +3)(9000 — 100x ) = 9000x

Q2:

Q3:

Chapter # 2

Ex#2.6
9000x — 100x2 + 27000 — 300x = 9000x
—100x2 4+ 9000x — 300x — 9000x + 27000 = 0
—100x2 — 300x + 27000 = 0
—100(x% +3x —270) =0

Divided B.S by - 100, we get TV
2 = VTR T
x“+3x—270=0 Add | Multiply
x?—15x+18x—270=0 [ —15x | —15x
x(x—15)+18(x —15) =0 | +18r | +18x
+3x —270x2

(x—15)(x+18)=0

x—15=0 or x+18=0

x=15 or x=-18

As x = —18 is not possible

Thus the number of goats bought = 15

Review Exercise # 2

Page # 48

For what value of k the roots of the equations
3x% — 5x + k = 0 are equal.
Solution:

3x2-5x+k=0
Compare it withax? + bx +c =0
Herea=3,b=—-5,c=k
As roots are equal then
Discriminant = b2 — 4ac = 0
b? —4ac=0
(=5)*—4@3)(k) =0
25—-12k =0
—12k = —-25
12k = 25

25

k=E

Evaluate (—1 + \/—_3)7 +(-1++v-3 )7

Solution:

(-1+V=3) +(-1+v=3)
(-1+V=1x3) +(-1+V=1x3)’
(-1+V=1v3) + (-1 +v=1v3)’
(~1+iV3) +(-1+v3)’
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As And product of roots:
oo=—_1—;h/§andw2=—_1_2h/§ a-ﬁ=2=g=0
2w =—-1+iV3and2w? = -1 - iV3
So Q5: | Find the value of k so that the sum of the roots of
= Qw)” + Qw3 the equation 3x%> + 2k +1)x + k—5=0is
=27w’ + 27 equal to the product of its roots
=27(0” + ') Solution:
= 128(w®. w + w'?. w?) 3x2+ 2k+1x+k—-5=0
= 128(w®*%. w + w3**. w?) Compare it withax? + bx +c =0
= 128[(w®)%. w + (0w?)*. w?] Herea=3,b=2k+1,c=k—-5
=128[(1)% w + (1)*. w?] Let a and B be the roots of equation
=128[1l.w + 1. w?] Then sum of roots:
= 128(w + w?) a+ﬁ=_—b=_(2k+1)
Asw + w? = -1 a 3
= 128(-1) And product of roots:
=128 ¢ p=S=t22
a 3

Q4: | Without solving the equation, find the
sum and products of the roots of the
following quadratic equations.

According to given condition
Sum of roots = Product of roots

—(2k+1) k-5
(i) [4x2—1=0 (3 ) _ S
Solution: , Multiply B.S by 3
4x*=1=0 -2k +1) k—5
L 2 _ 3X——F——==3X——
Compare it with ax“ + bx +c =0 3 3
Herea =4,b =0,c = -1 —2k+1)=k-—5
Let a and (3 be the roots of equation —2k—1=k-5
Then sum of roots: —2k—k=-5+1
-b -0 0 —3k = —4
= — = — = == 0
R 3k = 4
And product of roots: Divide B.S by 3
c -1 1 3k 4
a.f=—=—=—- — =
a 4 4 3 3
K= 4
(i) | 3x* +4x =0 3
Solution: Q6: | Find the value of k if the roots of
3x2 +4x =0 x% — 3x + k + 1 = 0 differ by unity.
Compare it with ax? + bx +c =0 Solution:
Herea=3,b=4,c=0 x2=3x+k+1=0
Let a and (3 be the roots of equation Compare it with ax? + bx + ¢ = 0
Then sum of roots: Herea=1,b=-3,c=k+1

Lg_Th Tt 4
atp=—r=757"3

Let a and a + 1 be the roots of equation
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Then sum of roots: 1 1
S=—+-—
=22 a p
ata+1= 7 s ,3 +a
—(-3) - ap
20+ 1= 1 ﬂ
20+1=3 S = 12
1
20=3-1 >
20 =2 17 1
S=—+=
a= E 12 2
2 S 17 2
J— _— — x —
a=1 1271
And product of roots: 17
c =—
a(a+1)=— 6
a Now Product of roots
k+1
o =— p—(1) (L
1 a) \B
a’+a =k+1 1
Put the value of @ P = 28
(D?+1 =k+1 1
1+41=k+1 P=7
2 =k+1 2 )
1 =k 2
Q7: | Find the quadratic equation whose roots P=2
multiplicative inverse of the roots of As required equation is:
12x2-17x+6 =0 x> =Sx+P=0
Solution: Now
2 _ - 17
. .12x 217x+6 0 2 ra=0
Compare it with ax* + bx +c =0 6
Herea =12,b = —17,c = 6 Multiply all terms by 6
Let a and (3 be the roots of equation 6% x2—6 sz +6X2=6x%0
Then sum of roots: 5
R PEERET)
And product of roots:
c 6 1
a . = —_—= —= -
B a 12 2
1
As p and E are the roots of required equation
Now Sum of roots
P 1 N 1
= 7
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Q9:
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If one of the roots of the quadratic equation
2x% 4+ kx 4+ 4 = 0 is 2, find the other root.
Also find the value of k.
Solution:

2x2+kx+4=0
Compare it with ax? + bx + ¢ = 0
Herea=2,b=k,c=4
Let a and 3 be the roots of equation
As onerootis 2,thena = 2
Then sum of roots:

CZ+,B=7

—k
And product of roots:

c
a.p=

2.8 =
2.8=2
2
T
p=1

So the otherroot=1
Put the values of f = 1 in equ(i)

NI A Q|

Thus k = -6

One root of the cubic equation
x% + 6x% + 11x + 6 = 0 is —3. Use synthetic
division to find the other roots.
Solution:
x3+6x2+11x+6=0
LetP(x) =x3+6x2+11x +6
As — 3 is the root of P(x). So

Q10:

Chapter # 2
Review Ex # 2
-3 1 6 11 6
-3 -9 -6
! 3 2] o
Thus Q(x) = x? + 3x + 2
AndR =0 W
Now to find other roots {(x%)(2) = 2x°
x2+3x+2=0 Add | Multiply
X2 +1x+2x+2=0 +1x +1x
x(x+1)+2(x+1)=0 | F2x +2xz
(x+DxE+2)=0 +3x Zx
x+1=0 or x+2=0
x=-=1 or x=-2
Thus the other roots are — 1 and — 2

Solve the following system of equations.

x+y=3
x? —3xy+y* =29
Solution:

X+y=3 ......
x2—3xy+y*=29 .
Equ(i) =
x+y=
X=3—-Y e Equ (iii)

Put the value of x in Equ (ii
B-=»?-3B-»y+y*
(3 -23)») + ?* - 3y(

Equ (i)

....... Equ (ii)
)

=29

-y +y?=29

9—6y+y?—9y+3y>+y? =29
9—6y+y2—9y+4y>—-29=0
y2+4y2—6y—9y+9-29=0

5y2—15y—20=0

5(y*-3y—-4)=0 RW
D;v1de B.S by 5, we get (v3)(—4) = —4y?
y°=3y—4=0 Add | Multiply
y2—4y+1y—4=0 —4y —4y
yy—-4)+1(y—-4)=0 +1y +1v
G-H@+1D =0 —3y | -4y
y—4=0 or y+1=0

y=4 or y=-1
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Review Ex # 2
Now puty = 4 in equ (iii)
x=3—-4
x=-1
Now puty = —1 in equ (iii)
x=3—-(-1)
x=3+1
x =4

Solution Set = {(—1,4),(4,—-1)}

7x* — 4 = 5y?
3x% + 2 = 4y?
Solution:
7x2—4=5y% ... Equ (i)
3x2+2=4y% ... Equ (ii)
Multiply equ(i)with 4 and equ(ii) with 5
28x2 — 16 = 20y? ....... Equ (iii)
15x% + 10 = 20y? ........ Equ (iv)

Subtract equ(iv) from equ(iii)
28x2—16 = 20y?
+15x%2 + 10 = +20y2
13x2—-26 = 0

Thus 13x2 - 26 =0
13x?% = 26
2 _ 26
13
x> =2
Taking Square root on B.S
Vx2 = +V2
x=v2 or x=-2

Now put x = V2 in equ (i)
7(VZ)’ -4 = 5y?
7(2) — 4 = 5y2
14 — 4 = 5y?
10 = 5y?
5y2 =10
10
y? = 5
y?=2
Taking Square root on B.S
Jy? = +V2
y=+v2 or

X

y=-2

Q11:

Chapter # 2
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Now putx = —v2 in equ (i)
7(—\/5)2 — 4 = 5y?
7(2) — 4 = 5y?
14 — 4 = 5y?
10 = 5y?
5y2 =10
10
2
Y=
y* =2
Taking Square rooton B.S
Jy2=4V2
y = \/i or y= —\/z

Solution Set

={(V22), (V2. -V2) .(-V2.V2) .(-V2,-V2)}

The area of a rectangle is 48 cm?. If length
and width are each increased by 4 cm, the
area of larger rectangle is 120 cm?. Find the
length and width of the original rectangle.
Solution:

Let Width of original rectangle = x cm

And Length of original rectangle =y cm

As Areaof original rectangle = 48 m?

As we have

Width X Length = Area

xy = 48
Now
Let Width of new rectangle = x + 4 cm
And Length of new rectangle =y + 4 cm
As Area of new rectangle = 120 m?
As we have

Width X Length = Area

x+4(y+4) =120

xy+4x +4y+16 =120 ... Equ (ii)
Now put xy = 48 in equ (ii)

48+ 4x+4y+16 =120

4x +4y =120—-48—-16

4(x+y) =56
4 _56
X y—4
x+y=14
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y=14—-x ... Equ (iii)
Now puty = 14 — x in equ (i)
x(14 —x) = 48
14x — x? = 48
—x2+14x—48=0
—1(x>—14x+48)=0
Divided B.S by — 1, we get
x> —14x+48=0
x> —6x—8x+48=0
x(x—6)—8(x—6)=0
(x—6)(x—8)=0
x—6=0 or x—8=0
x=6 or x=8
Now put x = 6 in equ (iii)
y=14-6
y =28
So Width = x cm = 6 cm
And Length = ycm =8 cm

RW
{x%1(48) = 48x°
Add | Multiply
—bx —bx
—8x —8x
—14x 48x*
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