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Chapter 1

Quadratic Equations
Quadratic equation in one variable]
or Second degree equation:-An equation of the

form ax’ +bx+c=0,a,b,ceR where a#0 is

called quadratic equation. Or

An eq of degree 2 is called quadratic equation.
[Solution set of the equation:[The set of those
values of variable for which the equation is true,
is called solutions/roots set of the equation.
Roots of the equation: [Those values of the
variables in which the given equation is true is
called roots of the equation.

[Solution of Quadratic equation:]

We may solve a quadratic equation by any one
of the following three methods:

1. By Factorization
2. By Completing the Square
3. By the Quadratic Formula

ISolution of Quadratic equation By Factorization;|
In Quadratic eq ax’+bx+c=0 we find out
product of a (coefficient of x?) and ¢ (constant
term) i.e. a.c. Then we find two numbers b, and
b, such that b b, =a.c and b +b, =b.

Hence ax®+bx+c=ax’+(b, +b,)x+c then we

factorize after grouping.
[Or Solution of Quadratic equation By Factorization]

1.Write the equation in standard form.
2.Factorize the equation.

3.Equate each factor to zero separately.
4.Solve equations for values of given variables.

Exp 1i). Solve 2x* +2x—11=1 by factorization
Solution: we have 2x*>+2x-11=1
2x% +2x-11-1=0
2x* +2x—12 =0 divided by 2
x> +Xx—6=0 Standard form
x?+3x—2x-6=0
X(x+3)-2(x+3)=0
(x—2)(x+3):0
or
The solution set = {2,-3}

Exp 1ii). Solve 12t* =t +1 by factorization
Solution: we have 12t* =t +1 form
12t —t—1=0 Standard form
12t* —4t+3t-1=0
4t(3t-1)+1(3t-1)=0
(4t+1)(3t-1)=0

4t+1=0 3t-1=0
at = -1 or 3gt=1
t:—l t_l

Exp 2: A ball is thrown straight up, from 3m
above the ground with a velocity of 14m/s.
Gravity pulls it down as 5m per square second.
When does it hit the ground.

Solution: Height startat 3m =3

With Velocity 14m/sec = 14t

De-acceleration 5m/sec? = —5t?

Add them up and height h at any time t is
h=3+14t -5t

And ball will hit the ground when height is zero
3+14t-5t°=0 or
5t* —14t—-3=0
5t* 15t +t—-3=0
5t(t—1)+1(t—3)=0
(5t+1)(t-1)=0

. 5t+1=0
Either or

St=-1 t=1
t= %1 which is impossible

Therefore ball hits the ground after time t =3 sec
Solution of Quadratic equation By
Completing square]]

1.Write the equation in standard form.

2.Divide the equation by coefficient of x?

(if other then 1)

3.Shift the constant to right hand side

4.Add square of half of coefficient of X both sides
5.Simplify R.H.S to make L.H.S as a perfect square.
6.Take square root on both sides & solve

Exp3:Solve x* —8x+9 =0 by completing square
Solution: we have x> —-8x+9=0
x> —8x=-9

x* —(x)(8)=-9
2(0) 3]~
(

~2(x)(4)+(4)" =-9+(4)’
(x—4)2 =-9+16

(x-4)" =7
Taking square root on both sides

Joxmay =7

Xx—4=+7

x=4+7
Solution set :{4+\/7,4—ﬁ}

Solution of Quadratic equation By Formula]
1.Write the equation in standard form.

2.Take the values of a,b,c by comparing the
standard equation.

Put in the formula y — —P*Vb*—4ac anq solve
2a

X2
X2

the R.H.S to get roots.
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Derivation of Quadratic Formula
We have Quadratic equation
ax’ +bx+c=0,a=0
ax’ +bx=—c or
, Db

x2+2x="C dividing by a
a

X +
( 4a® a 4a
b ¥ b?—4ac
X+— | =
2a 4a°
( b jz b? —4ac
w+ 2| =
2a 4a*
b +vb*—4ac
X+—=
2a 2a
b b? —4ac
X=——t—
2a 2a
—b+4+/b?—4ac .
X= required formula

2a

Exp4: Solve 3x* —6x+2=0 by quadratic formula
Solution: We have 3x? —6x+2=0

By comparing with ax* +bx+c=0

Here a=3,b=-6,c=2 using

w —b++/b® —4ac

2a

putting the values

X =
2(3)
_ 6++/36-24
6
_6+\12
6
_6ixl4><3
6
X_612J§_2(3i\/§)
6 6
3 3 3
x:lJ_r—3
3

B
3

The solution set = {1+— ,1—?}

Exp5: A company is making frames as part of a
new product they are launching. The frame will
be cut of a piece of steel. To keep the weight
down, the final area should be 28 cm?. The
inside of a frame has to be 11cm by 6cm. what
should the width x of a metal be?

Solution: Let width of frame = Xcm

x" N :

11 cm

X" T

According to condition
Length =11+2x width =6+ 2x

So Area covered by frame = (11+2x)(6+2x)
=66+ 22X +12X + 4x°

=66+ 34X + 4%
Total area = Area of inside rectangle + area of frame
=11x6+28

=66+28

=94
So, both area are equal
4x* + 34X +66 =94

4x* +34X+66-94=0

4x* +34x—-28=0

2(2x* +17x-14) =0
Or 2x* +17x-14=0

By comparing with ax* +bx+c=0
Here a=2,b=17,c=-14 using

X = b “zbz wAac putting the values
a
L —(17)£J(17)" -4(2)(-14)
B 2(2)
_ —17+/289+112
4
(L7t J401
4
. -17-+401 o -17++/401
4 4

x=-9.3 approximate ~ x=0.8 approximate
As distance can not be negative so
width of frame = 0.8 cm

Exercise 1.1

QL. Solve x? +5x +4 =0 by factorization
Sol: Since a=+1, b=+5, c=+4

x?+5x+4=0 RW + ac
X’ +4x+x+4=0 Slgnog x
X(x+4)+1(x+4)=0 + 4
x+1)(x+4)=0 + ox F
(c+1)(xc+4) foxo
Either x+1=0 Or X+4=0

x=-1 X=-4
Solution Set = {-1,—4}

www.taleem360.com
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Q1ii). Solve (x _3)2 — 4 by factorization
Sol: Since (><_3)2 -4

x°-6x+9=4
x?-6x+9-4=0
x?-6x+5=0
So a=+1,b=-6,c=+5
x?-6x+5=0 RW. + 5
x? -Bx-1x+5=0 - X -
x(x-5)-1(x-5)=0 5 x 1
(x-1)(x-5)=
Either x-1=0 Or x-5=0

x=1 x= 5

Solution Set = {1,5

Q1iii). Solve x* +3x—10=0 by factorization
Sol: Since a=+1,b=+3,c=-10

x2+3X-10=0 RW. - 10

x> +B5x-2x-10=0 Z X 1
X

x(x+5)—2(x+5):0 5 % o

(x—2)(x+5)=0
Either x—2=0 Or Xx+5=0
X =2 x=-5
Solution Set={2,-5}

Qliv).Solve 6x* —13x+5 =0 by factorization
Sol: Since a=+6,b=-13,c=+5

6x2-13x+5=0 RW. + 30
6x? -10x-3x+5=0 12' X '1
2x(3x-5)-1(3x~5) =0 T
(2x—1)(3x—5)=0 10 X 3
Either 2x—-1=0 Or 3x-5=0
2x =1 3x=5
1 5
X=—= X=—
2 3
1 5
Solution Set =
2 3

Q1v) Solve 3(x2 —1) = 4(x +1) by factorization
Sol: Since 3(x2 - 1) =4(x+1)

3x*-3=4x+4
3x*-4x-4-3=0
3 —4x-7=0
So a=+3,b=-4,c=-7
3x2-4x-7=0 RW. - 21
32 -7x+3x-7=0 - ox F
5 x 1
x(3x-7)+1(3x-7)=0 6 x 2
(x+1)(3x-7)=0 7 x 3
Either x+1=0 Or 3x-7=0
Xx=-1 3x= 7
Solution Set = —1,Z x:Z
3 3

1vi Solve x(3x —5) = (x —6)(x — 7) by factorization
Sol: Since x(3x-5)=(x-6)(x-7)
3x? —Bx =x? —7x—6x+ 42

3x? —Bx =x?-13x+42

3x2—x?-Bx+13x-42=0

2x* +8x~42=0 Divided by 2

x*+4x-21=0

So a=+1,b=+4,c=-21

x2+4x-21=0 RW. - 21

x2+7x-3x-21=0

x(x+7)—3(x+7):0

(x—3)(x+7)=0

Either x+7=0 Or x-3=0

XxX=-7 x= 3

Solution Set = {3,—7}

~N o O+
X X X X
W NP !

Q2i).Solve X% + 6x — 40 = 0 by completing square
Sol: Since x? +6x—-40=0
x? +6x =40

X+ 3)2 =49
Taking square root on both sides

(x+3)2 —+J49

X+3=17

x=-3x7

Either or

X=-3+7 X=-3-7
X=4 x = -10

Solution set {4,—10}

Q2ii).Solve x* —10x +11 = O by completing square
Sol: Since x?* —10x+11=0
x? —10x = -11

(%)~ (x)(10)=-11

(x) - 2(x)( ] 11

(%) ~2(x)(5) =11

(x) ~2(x)(5) +(5) =-11+(5)
(x-5) =-11+25

X~ ):14

Taking square root on both sides
(x- ) = +14

x—5=+14

x=5=14
Either X = 5+\/ﬁ or Xx=5- \/ﬁ

Solution set {5+\/_ 5- \/_}

www.taleem360.com
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Q?iii).Solve 4x? +12x =0 by completing square
Sol: Since 4x* +12x =0 Divided by 4
x*+3x=0

(<) +(x)(3
(x)" +2(x)

(%) +2(x)

3]

Taking square root on both sides

o3 ]

S~—"
Il
(@]

Il
o

/ﬁ\/—\ TN
Nw pw Nw
M
+
R
N W
~
n
Il
o
_|_
/N
N w
—

3
4=
x+2 5
3 3
=_=24+=
X=7272
Either or
3 3 x=—§—§
X=—+— 2 2
2 2 6
x=0 X=—=-3

Solution set = {O —3}

Q2ivSolve 5x* —10x — 840 = O completing square
Sol: Since 5x* ~10x-840=0 Divided by 5
x?-2x-168=0

x? -2x =168

)
2 2
(x) _z(x)@ 168
(x)" -2(x)(1) =168
(x) —2(x)(1)+ (1) =168+ (1)’
(x-1)° =168 +1
(x-1)" =169
Taking square root on both sides
(x-1)° = =169
x—-1=+13
x=1+13
Either or
X=1+13 x=1-13
X = 14 x= -12

Solution set ={-12,14|

x 1] _._5,1.9
3) 81 9°9
[ 1}2 5+9 4
X —— — —_—
3 81 81
x—1 2 = +\/E Taking square root
3 - \81
x_lzig
3 9
1,2 342
3 9 9
Either or
X_3—2 X_3+2
9 9
x_ 1L x_2
9 9
Solution set — {l §}
9'9

Q2v Solve 9x? — 6x +g = 0 completing square

Sol: Since 9x* - 6x +g =0 Divided by 9

x2—8x-_ 3
9 9x9

Q2vi). Solve(x—1)(x+3)=5(x+2)-3by

completing square

Sol: Since (x—l)(x+3)=5(x+2)—3
x?+3x-x-3=5x+10-3
x?+3x-x-b6x-10+3-3=0
x?-3x-10=0

(x)°=(x)(3)=10

0 =203 (3] o-(3)

<
(x—gj2=10+%= 40+
(

2
X_gj 49 Taking square root on bs
( 3)2 49
X—— | =.,][—
2 4
X_Eziz
2 2
w3, _3%7
2 2 2
Either x—3_—7 or x=3+—7
2 2
x=_—4=—2 x=£=5
2 2
Solution set = {-2,5}

www.taleem360.com
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Q3i.Sovle x* —8x+15 =0 by quadratic formula
Sol: Since X2 —-8x+15=0 Comparing we the

. . 2 _
general quadratic eq i.e., @X" +bx+c=0 we

getazl, b=—8,C:15
-b++/b% —4ac
2a
Substituting the values of a,b and ¢ we get

~(-8)/(-8)" ~4(1)(15)
2(1)

Using quadratic formula x =

X =

Either or
x=4-1=3
Solution set= {5,3}

Q3ii.Solve x* —2x—4 =0 by quadratic formula
Sol: Since X2 -2x-4=0 Comparing with
ax® +bx+c=0 weget a=1, b=-2,c=-4
-b++b®—4ac

2a
Substituting the values of a,b and c we get

~(-2)=(-2) ~4(1)(-4)
2(1)
e 2:4+16 _ 2+20

2 2
L 2:\4x5 _2:V45
S22
2i2\/§:1i\/§

2

Solution Set = {1 + \/5,1 —\/5}

Using quadratic formula x =

X =

Q3iv. Solve 3x(x — 2) +1 =0 by quadratic formula
Sol: Since 3x(x-2)+1=0

3x-6x+1=0
Comparing we the general quadratic equation
ie., ax’ +bx+c=0 we get a=3b=-6,c=1
Using quadratic formula x — —b+b* —4ac

2a
Substituting the values of a,b and ¢ we get

~(-6)=(-6)' ~4(3)(1)
2(3)
.o 6+36-12 _ 6+24

6 6
L 6x\4xe _6+\a\e
6

X =

6
_6x2J6 _6, 26
6 6 6

x:lig

Solution set ={

1+£,1—£}
3 3

Qg3iii. Solve 4x° +3x =0 by quadratic formula
Sol: Since 4X2 +3x+0=0 Comparing with
ax? +bx+c=0 ye get a=4, b=3, ¢c=0
-b++/b? —4ac

2a
Substituting the values of a,b and ¢ we get

~(3)=\(3) -4(4)(0)

Using quadratic formula x =

X =
2(4)
-3+ (3)2 _3+3
X = =
8 8
Either or
-3-3 -3+3
X=— X =
8 8
-6 -3 0
S ===0
X8 4 X~8

Solution set = {_730}

Q3v.Solve 6x° —17x +12 = O by quadratic formula

Sol: Since 6x* —17x+12=0
Comparing we the general quadratic equation

e, ax’+bx+c=0 e get 4=6, b=-17,c=12

—b++/b? - 4ac
2a
Substituting the values of a,b and ¢ we get

~(-17) £ (-17) - 4(s)(12)

Using quadratic formula x =

X =
2(6)
o _17+4289-288 _17+V1 1741
B 12 12 12
Either or
x_17—1 x_17+1_1_8
C12 12 12
L 16_4 (3
12 3 2
Solution set = {%g}
2
3vi.Solve X _ %X =i by quadratic formula
Q 3 12 24 yd
Sol: since X _ X _ 1
12 24

Multiply each term by 24 then

x? X 1
24 % 24 X _24 -

3 12 24
8x% —2x =1
8x*-2x-1=0

Comparing we general quadratic equation i.e.,
ax? +bx+c=0 ye geta=8b=-2,c=-1

—b ++/b* —4ac
2a
Substituting the values of a,b and ¢ we get

Using quadratic formula x =

www.taleem360.com
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_(— _2y¥ _ _ 2 +10x+10x+100=0
(D)2 ~4(e)(-1) X +10x+10x+
2(8) x2 +20x+100=0
2+J4+32 2+36 2z+6 2 2
X716 16 16 (x)"+2(x)(10)+(10)" =0
Either Or (x+10)2 -0
_2-6_-4 x_2t6_8
16 16 " 16 16 =x+10=0
-1 1 x=-10
= X=3 Solution set = {-10}
Solution Set = {__11} Q5. The equation (y+13)(y+a) has no linear
42 term. Find the value of a

QA4i. Find all solution of t*—8t+7=0
Solution: we have t* —8t+7=0
t?—7t-t+7=0
t(t-7)-1(t-7)=0
(t-1)(t-7)=0
t-1=0 t-7=0
or
t=1 t=7
Solution set ={1,7}

Solution; we have (y+13)(y+a)
Or y’ +ay+13y+13a
y?+(a+13)y+13a

According to condition { no linear term }
Means a+13=0 or a=-13

QA4ii. Find all solution of 72+6x = X
Solution; We have 72+ 6x =X’

Or x> —6x—72=0
X* —12X+6x—-72=0
X(x—-12)+6(x-12)=0
(x+6)(x—12)=0

x-12=0
X=-6 Xx=12

Solution set = {-6,12}

Q4iii. Find all solution of r* +4r+1=0

Solution; We have r®> +4r+1=0
Comparing we the general quadratic equation

i.e. ax’+bx+c=0 weget a=lb=4,c=1
using x - —2EVb® =4ac 4 ing the values

2a

4+ . [4% —
4

2(1)
X:—4i«/16—4

2
X_—4J_r\/1_2_—4i\/4x3
2 2
X_—4i2J§_2(—2i\/§)
2 2
x:—2iJ§

Solution set = {—2 — \/§ -2+ \/§}

Q6. The equation ax*+5x=3 has x=1 asa
solution. What is the other solution.

Sol: we have ax®+5x =3 has solution x=1
a(1)’+5(1)=3
a+5=3
a=3-5

a=-2
Therefore given equation becomes

—2x*+5x=3
—2X* +5x-3=0

Or 2x*—5x+3=0
2x* —3x-2x-3=0
x(2x-3)-1(2x-3)=0
(2x-3)(x-1)=0

Either 2x—-3=0 or Xx-1=0
2Xx=3
3 x=1
X=—
2

Solution set = {gl}

Q4vi Find all solution of x(x+10)=10(-10-x)
Solution: we have x(x+10)=10(-10-Xx)
x* +10x =—100—10x

Q7. What is the positive difference of the roots
of X*—7x-9=0

Solution we have x> —7x—-9=0

Comparing we the general quadratic equation

i.e. ax’+bx+c=0 wegeta=Lb=-7,c=9

2
using x — —2F ": —4ac putting the values
a

~(-7)£(-7)" ~4(1)(-9)
2(1)
L J49+36

2
L 7£85

2

X=

www.taleem360.com
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Therefore roots are ! _;/g , ! +;/z%
Difference of roots are ! +;/£ - ! _;/g
I+ /85 -7 +/85
2
2485
2

Difference of roots are = \/@

Either 2x-1=0 or Xx—4=0

Solution of equations reducible to quadratic|
equation in one variable:|

Type 1:Equation of the form, ax*" +bx" +c =0
1.Put X"=y

2.Find the value of y from the new equation
3Put the values of y in supposition to get roots.

Exp 6 Solve 12x* —11x*+2=0

Solution we have 12x* —11x* +2=0

Let y=x* = y*=x" given equation becomes
12y? ~11y+2=0
12y* -8y —-3y+2=0
4y(3y—-2)-1(3y-2)=0
(4y-1)(3y-2)=0

Either 4y—-1=0 or 3y—-2=0
g1 y=2
4 3
Putting back value of y =x* therefore,
)(2 = 1 X2 = g
4 3
x=+1 x=z |2
2 3
Solution set = il,i E
2 3

x:1 X=4
2
. 1
Solution set = {54}
Exp 8: Solve x_—1+x_+3:E
X+3 x-1 6
Solution We have X—_1+X—+3 = E
x+3 x-1 6
x-1 1 x+3
Let y=—+ =>—=—+—
X+3 y x-1
Therefore y+ 1 = %
Multiply each term by 6y
6y +6=13y
Or 6y*—13y+6=0
6y’ —9y—4y+6=0
3y(2y-3)-2(2y-3)=0
(8y-2)(2y-3)=0
3y—-2=0 2y—-3=0
Either 2 or 3
Y73 Y73
Putting back the value of y
x-1_2 x-1_3
X+3 3 X+ 2

By cross multiplication
2(x-1)=3(x+3)
3(x-1)=2(x+3)

2X—2=3X+9
3Xx—3=2x+6 % —3X =912
3X—2Xx=6+3 =11
X=9 x=-11

Solution set = {-11,9}

Type 2: The Equation of the form, ax+% =C

(one term is reciprocal to the other)
1. Suppose oneterm =y
2. Take reciprocal of the equation then put
in question and solve to get value of y.
3. Puty values in supposition to get roots

Exp7: Solve 2x+ﬂ =9
X

Solution we have 2xX+ f =9
X

Multiply each term by X

x(2x+ﬂj =9x
X

2x% +4 =9x
2x*—9x+4=0

2x* —8x—1x+4=0
2x(x—4)-1(x—4)=0
(2x-1)(x-4)=0

Type 3 a(xz+%j+b[x+ij+c=0

X

1let y—x+t
X

2 taking square on bs to get the value of x? +i2
X

3 putting these substitution in given equation

Exmple 9i). Z(X2 +i2j—9(x+—j+14 =0
X

Sol: we have 2(x2+i2j—9[x+£j+14=0
X X
Let y:x+1 = y2=x2+i2+2
X X
y2—2:x2+i2
X

Thus given equation becomes
2(y*—2)-9y+14=0

2y* —4-9y+14=0

2y* -9y +10=0

www.taleem360.com
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2y* -5y —-4y+10=0
y(2y-5)-2(2y-5)=0
(y-2)(2y-5)=0

Either y—2=0 or 2y—-5=0

Putting back value of y

x+1—2:0 or 2(x+1)—5=0
X X

Multiply each term by x

x> +1-2x=0 2x*+2-5x=0

x*—2x+1=0 2x* -5x+2=0

(x)2—2(x)(1)+(1)2 =02x*—4x-x+2=0

1. Puta*=y
2. Findy & the find x by using log .

Example 10 solve 4.2 —10.2*+4=0

Let y =2" = y* = 2°* given equation becomes
4y*-10y+4=0
4y -8y —-2y+4=0
4y(y-2)-2(y-2)=0
(4y-2)(y-2)=0

4y-2=0

2 1 —2=0
e :2
y 4 2
Putting back value of y
2X=2—l 2x=21
=Xx=-1 =Xx=1

Solution set = {—1,1}

(x-1)° =0 2x(x—-2)-1(x-2)=0
—~x-1=0 (2x-1)(x-2)=0
x=1 1
X== X=2
2
Solution set ={%,1,2}
Exp 9ii). 8(x2+i2J—42(x——]+29=0
X X
Sol: we have 8(x2+%j—42(x—§j+29=0
Let y:x—1 = y2=x2+i2—2
X X
y2+2=x2+i2
X
Thus given equation becomes
8(y*+2)-42y+29=0
8y’ +16—-42y+29=0
8y’ —42y+45=0
8y? —30y-12y+45=0
2y(4y—15)—3(4y-15)=0
(2y—-3)(4y-15)=0
Either 2y—-3=0 or 4y-15=0
Putting back value of y
2(x—1j—3=o or 4(x—1]—15=0
X X
Multiply each term by x
2x*-2-3x=0 4x* -4 -15x =0
2x2 -3x-2=0 4x* —15x -4 =0

2x2 —4x+1x—-2=0 4x* —16X+1x—4 =0
2x(x=2)+1(x-2)=0 4x(x—4)+1(x—-4)=0
(2x+1)(x-2)=0 (4x+1)(x-4)=0

X x-2=0 "7V x_4-0
x=F  x=2 x="2 x=4
2 ) 1 -1 N
. — __,__,2,4
Solution set {4 > }

Example 11. Solve 2" +2%7* =10
Solution: we have 2°™* +2°* =10
272X +2%27* =10
4.2" + 48 10
2)(
Let y =2" given equation becomes

4y + f =10 multiply each term by y
y

4y? +4=10y

4y* ~10y+4=0 divided by 2
2y’ -5y+2=0

2y* —4y-1y+2=0
2y(y-2)-1(y-2)=0
(2y-1)(y-2)=0

1 —2=0
Either 2y-1=0 or y
y== y=2
2
Putting back value of y
2>< = 2_1 2)( = 21
=>x=-1 =>x=1

Solution set = {—l, 1}

Type 5: The Equation of the form,
(x+a)(x+b)(x+c)(x+d)=k

1.Multiply those factors such that a+b=c+d
2.Put the common terms =y

3.Find the value of y from the new equation
4Put the values of y in supposition to get roots.

Type 4: The Equation of the form, 8 +a* +b =0

Example 12:Solve (X+1)(X+3)(X—2)(X—4)=24
sol: given (X+1)(x+3)(x—2)(x—4)=24

Here 1-2=3-4
(x+1)(x—2)(x+3)(x—4) =24

(x2 —2x+1x—2)(x2 —4x+3x—12)=24
(x2 —x—2)(x2 —x—12)= 24

Let y=x2—x SO
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(y-2)(y-12)=24
y> 12y —2y+24=24

y>—-14y=0
y(y—-14)=0
y=0 y—14=0
Putting back value of y
2 —
X*—x=0 x?—x—-14=0
X(x-1)=0 1+\/( _1)’ —4.1(-14)
x=0 x-1=0 2(1)
x=1 _1+1+56
2
_1+/57
2
Solution set _ {O 1 1++/57 1—\/57}
T2 2

Exercise 1.2

Q1i). Solve x* -5x*+4=0
Sol: Since x* -5x* +4=0
Suppose that y = x* then y*=x* so

Y2—5Y+4=0 RW + a.c
» Signofb x  Result
y —4y-y+4=0 + 4
y(y—4)—1(y—4):0 i
(y-1)(y-4)=0 “ot
Either y-1=0 Or y-4=0
y=1 y=4
Putting back value of y = x?
x* =1 Xt =4
= x=41 = x =12

Solution Set = {+1,+2}

Q1ii). Solve x* -7x*+12=0

Sol: Since x* -7x*+12=0
Suppose that y = x> then y®=x* so
y?-7y+12=0 RW + 12
2 _ = x =
y°—4y-3y+12=0 6 x 1
y(y-4)-3(y-4)=0 5 x 2
(vy-3)(y-4)=0 4 * 3
Either y-3=0 Or y-4=0
y=3 y=4
Putting back value of y = x?
X2 = 3 x2 = 4
=X = i\/§ =>Xx=%2
Solution Set _ {i\/gliz}
QUiii). Solve 6x* —13x* +5=0
Sol: Since 6x* -13x* +5=0
Suppose that y =x* then y?=x* so
6y’ —-13y+5=0 RwW + 3
6y> -10y -3y +5=0 oo T
12 x 1
2y(3y-5)-1(3y-5)=0 11 « 2
(2y-1)(3y-5)=0 10 x 3

Either 2y-1=0 Or

2y=1 3y=5
_1 _>3
Putting back value of y = x?
1 5
xt == 2 _2
2 X 3
+1 5
2x:$ :x_i\/;
Solution Set:{i_1 + §}
2" " \3
liv). Solve __1 _3
Q1liv) X+2 <122
Sol: Since x+2— L =§
x+2 2
Lety=x+2soy-y=3
Multiply each term by 2y we get
2yy-2y.;=2y.3
2y? -2=3y
2y -3y-2=0 RW -
o X
2y -4y +1y-2=0 4 x
2y(y—2)+1(y—2)=0
(y-2)(2y+1)=0
Either y-2=0 Or 2y +1=0
y=2 2y= -1
_1
Y72
Putting back value of y =x+2 we get
X+2=2 X+2=_—1
X=2-2 1
x=0 =72
x=2
2

Solution Set = {o 75}

Q1lv). Solve x _4 =2
X

Sol: Since x — 4 = 2 Multiply each term by x
X
x? —4 =2x

x*-2x-4=0 Comparing with
ax’ +bx+c=0 so a=1, b=-2,c=-4

2
Using x — —b ++/b? —4ac

3 putting
(2|2 ()—41)(—4)
_2+4+16 _2x420
2 2

2+J_J_
x:3+£

2
x:li\/g

Solution set = {1 + \/5,1 - \/5}
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Q1vi). Solve XLZ—X;Z:§ x.x+1.x—2.x =0 3x.x+§.x—10.x =0
X—2 X+2 6 X X
Solution we have XF2_X=2_5 x?+1-2x=0 3x*-10x+3=0
Xx-2 Xx+2 6 3x2 - 9x—1x+3=0
_ x?-2x1+12=0 ~3)-1(x-3)=
Lety:izjlzx—z ; 3x(x 3) l(x 3)_0
X—2 Yy X+2 (x-1) =0 (x-3)(3x-1)=0
Thus y_1=§ Multiply each term by 6y x-3=0 3x-1=0
y 6 —x-1=0 x=3 3x=1
6y*~6=5y x=1 -1
6y>—5y—6=0 3

6y* -9y +4y—-6=0
3y(2y—-3)+2(2y-3)=0
(3y+2)(2y-3)=0

Either 3y+2=0 or 2y—-3=0
-2 3
Y—? Y—E
Putting back the value of y
X+2 -2 X+2 3
x—2 3 x—2 2

By cross multiplication

3(x+2)=-2(x-2) 2(x+2)=3(x-2)

3X+6=-2x+4 2X+4=3x-6
3x+2x=4-6 2x—-3x=-6-4
5X = —2 -x=-10

-2 x=10
X:_

5

Solution set _ {__2,10}
5

Quvii). 3[><2 L1 ]—16[x+%j+26=0

X2
Sol: Since 3[><2 +i2]—16[x+lj+26 —0--(1)
X

X
2
Let y — 5o 1 2 _[xsl
y=xii oy [x+xj
yZ:x2+é+2.x.§
y2:x2+xi2+2
y2—2:x2+xl2
Putting into equation (1) we get
3(y*-2)-16y+26=0
3y’ -6-16y+26=0

3y* ~16y +20=0 RW. =+ 90
3y*-10y-6y+20=0 15 x 1

- 14 2
y(3y-10)-2(3y-10)=0 PO
(y-2)(3y-10)=0 12 x 4
Either or 11 i >
y-2=0 3y-10=0 10 6

Putting back value of y = x + - we get

3[x+lj—10:0
x

Multiply each term by x we get

x+l 2.0
X

Solution Set = {1,3,%}

Q1viii). (x+1j —1o(x+3j+16 =0
X X

2
= y? :[x+%j

Thus given equation becomes
y> 10y +16=0

y>—8y—-2y+16=0
y(y-8)-2(y-8)=0

Let y:x+£
X

(y-2)(y-8)=0
Either y—2=0 or y—-8=0
Putting back value of y
x+£—2:0 X+—-8=0
X X
Multiply each term by x
X +1-2x=0 X +1-8x=0
2 _
X2 —2x1+1% =0 _8£\64-4 *’24‘4
2
(x-1) =0 _Si@
=x-1=0 X= 2
x=1 X_Six/4><15
2
. _8t2V15
2
2(4+15)
X =
2
x=4i\/1_5

1,4iJ1_5}

Solution set =

Q1ix). (x2+%)— x-1)-4=0
Sol: Since (x2+i2 —(x—%)—4:O ...... (1)
2

Lety:x_i yzz[x_lj
y=xt+L-2x4
y=x"+4-2
y+2=x"+%

Putting into equation (1) we get
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(Y2+2)—Y—4=0 Either ZY:IIZO or y:11=0
y?-y-2=0 RW. i Y—l Y=
- X =
y’-2y+1ly-2=0 9 Y79
y(y _2) +1(y _2) -0 ) 1 Putting back value of y =3* we get
-2)(y+1)=0 «_1
(v=2)(y+1) -5 .
Either y—2:O or y+l:O 3X:i:3’2 3x:30
Putting back value of y = x -1 we get 3? o x=0
1 1 = x=-2
x-—-2=0 x-=+1=0 Solution Set = {-2,0}
X X
Multiply each term by x we get Q1xii). 5! + 5> =126
xx-tx-2x=0 xx—L x+1x=0 Sol: Since 5! +5°* =126
X X x &1 2R-X __
& —2%-1-0 %10 55 +2555 =126
’ — _ _1+ '12 4(1)( 55x 5——126 O ( )
2(1) Let Y =5*Then we have
2+4/4+ 2% \/_ Xz—li\/1+4 By +2£-126=0
2 2 Multiply each term by y
2+J4x Zi\/_\/_ X:—li\/g Syy+2.y-126.y=0
2 2 Putting into equation (1) we get
:1iJ§ By? —126y +25=0 RW. + 125
2 _ R -
Solution Set = {1iﬁ, _li\/g} Oy’ ~123y-1y+25=0 x
2 5y (y -25)-1(y-25)=0 125 1
Qlx). 3 -10.3*+9=0 (5y-1)(y-25)=0
Sol: Since 3 -10.3*+9=0--(1) Either or
_ -25=0
Lety=3x :>y2:32x 5Y_11—O4 y_25_52
Putting into equation (1) we get y=5=9 y=e9=
y?-10y+9=0 RW. + 9 Putting back value of y =5 we get
- x -
y2 -9y -1y+9=0 ” 5% =51 5 = 52
Y(Y—9)—1(y—9)=0 9 1 :>x=_1 :>X=2
(y-1)(y-9)=0 Solution Set = {-1,2]
—9= ~1= xiii X+9)(x+5)(x-7)=385
L yem0  y-1=0 QUi (x—3)(x9){x5)(x~7)
= y=1 Sol: Rearranging with respecttoa+b=c+d
Putting back value of y =3* we get (x=3)(x+5)(x+9)(x-7)=385
3_9 3% _1 {x(x+5)-3(x+5)}{x(x-7)+9(x-7)} -385=0
3*_3 3 -30 (x* +5x—3x-15)(x* = 7x+9x-63)-385=0
=x=2 =x=0 (x* +2x-15)(x* +2x - 63)-385=0
Solutiot et {0'2} Let y = X* +2X then we have
gllxig 3.32:13;13.3; o+ 31x= Ci ) " (y-15)(y-63)-385=0
ol: Since - +1=0..........
: ’ -63)-15(y-63)-385=0
33%3-10.3 +1=0 YZ(Y . ) . (Y945)385 .
9.3 ~10.3* +1=0--(1) Y TRy Ty IA9 =309 =
3 2 _ o y? -78y+560=0 RW. + 560
R 3(’;) o y? ~70y -8y +560 =0 ]
utting into equation (1) we ge
9y? 10y +1=0 RW + 9 y(y-70)-8(y-70)=0 75 x 3
X
9y? -9y -1y+1=0 i i i (Y—S)(Y—7O)=O 70 8
9y(y-1)-1(y-1)=0 Either Or
( ) ( ) 9 1 y-8=0 y-70=0

(9y-1(y-1)=0 )
Putting back value of Y =X~ + 2X then we have
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x*+2x-8=0 x?+2x-70=0 (y+7)(y+15)+16=0
@ A0 yly+19)+7(y+15)+16=0
= 2(1) y? +15y + 7y +105+16 =0
-2++/4+280 y? +22y+121=0
X' +dx-2x-8-=0 X777 y?+2y114117 =0
x(x+4)-2(x+4)=0 _2+.284 ,
(x-2)(x+4)=0 "2 (y+11) =0
either Or x:—Zim =y+11=0
x-2=0 x+4=0 2 Putting back value of y = x* +8x , then
x=2 x=-4 X=_2i22\/ﬂ=_72i2\/2ﬂ ><2Jr8><+11=OComparingWith
x= 171 ax’ +bx+c=0 gga=1, b=8, c=11

Solution set = {2,—4,—1 + \/ﬂ}

Qlxiv). (x+1)(x+2)(x+3)(x+4)+1=0
Solution: Rearranging with respect to a+b =c+d
(x+1)(x+4)(x+2)(x+3)+1=0

{x(x+4)+1(x+4)}{x(x+3)+2(x+3)}+1=O
(xz+4x+1x+4)(x2+3x+2x+6)+1=0
(x® +5x+4)(x* +5x+6)+1=0

Let y = x> +5x then we have
(y+4)(y+6)+1:0
y(y+6)+4(y+6)+1=0
y>+6y+4y+24+1=0
y?+10Y+25=0
y’+2Y¥5+5°=0
(Y+5) =0
=Y+5=0
Putting back value of y = x? +5x then we have
x* +5x+5=0
. (5)%(5) -4(1)(5)

2(Y)
_-5:+25-20

2
Y

Solution set =

'

5J_5+J_}

—b ++/b* —4ac

2a

~(8)(8) - 4(1)(11)
2(1)
_ -8+ J64 - 44

2
_ -8+420 -8++4x5
2 2
__8i2£_2(—4i£)

2 2
x=-4+5

Solution Set = {—4 ~J5,-4+ \/5}

Using x = putting

X =

QIxv). (x+1)(x+3)(x+5)(x+7)+16=0
Sol: Since (x+1)(x+3)(x+5)(x+7)+16=0
(x+1)(x+7)(x+3)(x+5)+16=0

)
{ (x+7)+1(x+7) }{ x(x+5)+3( x+5)}+16=0

(x +7x+1x+7)(x +5x+3x+15)+16=0
(x2+8x+7)(x2 +8x+15)+16=0

Let y = x*> +8x Then we have

Q2 Solve x* —2x®—2x* +2x+1=0
Solution we have x* —2x® —2x?+2x+1=0

Dividing each term by x?
x2—2x—2+3+i2:0
X X

X +i2— 2x+2-220 rearranging
X X

(x%izj—z(x—lj—zzo ....... (1)
X X

o (1Y

4 X

2 L2, 1 1
y =X +?—2.X.;

1
Llety=x——
Y X

y> =x° +5 -2
y +2=x*+1
Putting into equation (1) we get )
Yy +2-2y-2=0
y* =2y =0
y(y-2)=0
Either y=0 or

Putting back value of y

X— 1 =0 X— 1 2=0
X X

Multiplying each term by x

x*-1=0 x?—1-2x=0
x2=1 x*—2x-1=0
=+1 a=1lb=-2,c=-1

y—-2=0
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—(=2)* . /4—- — 4x* —x* +36x+28x+56-196=0
‘— (-2)+,/4-4(1)(-1) + 36X+ 28X +
2(1) 3x* +64x~140=0
(_2t4ra _2+2\2 3x? + 70X —6x—140 = 0
2 2
142 X(3x+70)-2(3x+70)=0

Solution set = {il,li ﬁ}

IRadical equations:
An equation in which the variable occurs in one

or more radical sign. e.g. Vx+a :«/;+b
Radical equations|

Type 1:Wax+b =cx+d

Stepl: Squaring both sides

Example 13 solve /27 -3x =x-3

Solution: we have /27 —3X = x—3
Taking square on both sides

(V27-3x) =(x-3)’
27 -3x=x"—-6x+9
0=x*—6Xx+3x+9-27

x*—3x-18=0

x*—6x+3x-18=0

x(x—6)+3(x—6)=0

(x+3)(x-6)=0
Either x+3=0 or x=6=0

X=-3 X=6
To verify the roots for given equation

put Xx=-3 put X=06
27—3(—3) :(—3)—3 27—3(6) :(6)—3

N27+9=-3-3 \27-18=6-3

J36=-6 J9=3

6=-6 False 3=3 true

Therefore X =-3 is a extraneous root
And X =06 is a real root

Solution set = {6}

(x—2)(3x+70)=0

Either x—2=0 or 3x+70=0
X =2 X:—7O
3

To verify put X =2 in given equation
V2+2++2+7=42+23

Va4 =\7
2+3=5
5=5true so Xx=2 is areal root

: -70 . . .
Now to verify x = TO in given equation

70,,, [0, [F0

+2+ +7= T+23

\/—70+6 s \/—70+21 ~ \/—70+69
3 3

3
(64 [-49 \F ~70 .
—+,/—=,|]= falseso x=——1s
3 3 3 3

extraneous root. Therefore Solution set = {2}

Type 3: Yax? +bx +c +Vax? +bx+d =e
Step 1:Rearranging

Jax? +bx+c =e—+ax* +bx+d

Step 2, separate the radical term
Step 3, Again squaring both sides

Type 2: x+a++x+b =+x+c
Step 1, squaring both sides

Step 2, separate the radical term
Step 3, Again squaring both sides

Example 14 Solve +X+2++X+7 =+x+23
Sol: Since \/X+2 +Jx+7 :\/x+23 squaring

(«/x+2+\/x+7)2 :(\/x+23)2
X424+ X+7+2X+2VX+7 =x+23

2%+ 9+ 24X + TX+2X+14 = x + 23
20X +9x+14 =x—2Xx+23-9
2UX* +9x+14 = —x+14

2* (Ve +9x+14)2 = (14—x)’

4(X* +9x+14) =14° —2(14)(x) + X’

Exp 15 Solve /X2 +3X+5+~/x2 +3x+1=2

Sol: we have X2 +3X+5+vVx2+3x+1=2

X2 4+3X+5=2—x?+3x+1

Taking square on both sides

2 2
(\/x2+3x+5) :(2—\/x2+3x+1)
X2 +3X+5=4+ x> +3x+1-4Jx* +3x+1

4x* +3x+1=0

X +3x+1=0
x®+3x+1=0 Again squaring

_—3:\9-4
2
X:—Si\/g

2

-3

-+

Solution set =
2

5
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Exercise 1.3

Q1i). Solve vbx+21 =x+3
Sol: Since ¥Bx+21=x+3

Taking square on both sides we get
(\/5x+21)2 = (x+3)2
Bx+21=x%+2.x3+3°
x?+6x-5x+9-21=0
x?+x-12=0

x?+4x-3x-12=0
X(x+4)-3(x+4)=0
(x—3)(x+4)=0

Either or
x-3=0 x+4=0
x=3 x=-4

Now it is necessary to verify the value of x in the
given radical equation. v5x+21 =x+3

If x =3, then If x = -4, then
53+21=3+3 ,/5(—4)+21:—4+3
15+21=6 J-20+21 =1

V36 =6 J1=-1

6=6 True 1=-1 False

Thus x=3 isa thus x=—4is

Real root an extraneous root

Solution Set = {3}

Sol: Since ¥4x+5 =2x-5

Taking square on both sides we get
(Vax+5) =(2x-5)

4x+5=(2x) ~2(2x).5+5°
4x* —-20x-4x+25-5=0
4x? _24x+20=0 by4
x*-6x+5=0
x*-Bx-1x+5=0
x(x-5)-1(x-5)=0

(x-1)(x-5)=0

Either or
x-1=0 x-5=0
x=1 x=5

Now it is necessary to verify the value of x in the

given radical equation. V4x+5 =2x-5

If x =1, then If x =5, then
J2i1-1=1-2 J25-1=5-2
J2-1=-1 J10-1=3
J1=-1 J9=3

1=-1 False 3=3 True
Thus x=1isa Thus x=1is an
Real root extraneous root

Solution Set = {5}

Q1ii). Solve V2x-1=x-2
Sol: Since V2x-1=x-2

Taking square on both sides we get
2

(Vax-1) = (x-2)

2x —1=x%* —2.x.2+ 2%

x? —4x -2x+4+1=0

x? -6x+5=0

x? -Bx —-1x+5=0

Either or
x-1=0 x-5=0
x=1 x=5

Now it is necessary to verify the value of x in the
given radical equation. V2x-1=x-2

If x =1, then If x =5, then
v2i1l-1=1-2 J25-1=-5-2
J2-1=-1 J10-1-3
J1=-1 J9=3

1=-1 False 3=3 True
Thusx=1is an thussx=5isa
extraneous root so  real root

Solution Set = {5}

Q1iii). V4x+5=2x-5

Qliv). Solve ¥29-4x =2x+3
Sol: Since V29 -4x =2x+3

Taking square on both sides we get

(V29 —ax| = (2x+3)
29 —4x =4x%*+2.2x.3+3°
4x% +12x+4x+9-29=0

4x? +16x-20 =0 by 4+
x*+4x-5=0

x> +Bx-1x-5=0
x(x+5)-1(x+5)=0
(x-1)(x+5)=0

Either or

x-1=0 x+5=0
x=1 x=-bH

Now it is necessary to verify the value of x in the

given radical equation. V29 —4x =2x +3

If x =1, then If x =-5, then
V29 -4 =2+3 J29+20 =-10+3
V25 =5 J49 = -7

5=5 True 7 =-7 False
Thus x=1is Thus x=-5is an
Real root extraneous root

Solution Set = {1}
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Q1v). Solve IX+7 +4x+2 =/6x+13

Sol: Since VX +7 +vx+2 =6x +13
Taking square on both sides

(Jx+7 +\/x+2)2 =(\/6x+13)2
(m)z+(\/x?)z+2(m)(M):6x+13
x+7+x+2+2\/x(x+2)+7(x+2) =6x+13

2x+9+ 2% +2x+7x +14 = 6x+13
2Ux? +9x+14 =6x-2x+13-9
24x* +9x +14 = 4x + 4 +by?2
VX2 +9x +14 =2x+2

Taking square on both sides

(\/x2 +9x+14)2 - (2x+2)°

X? +9x+14 =4x* +2.2x.2+4
4x* —x* +8x-9x+4-14=0
3x*-x-10=0

3x* -6x+5x-10=0
3x(x-2)+5(x-2)=0
(3x+5)(x-2)=0

Either Or
3x+5=0 x—-2=0
3x=-5 x:z
-5
x:_
3

Now it is necessary to verify value of x in given
radical equation. IX+7 +4x+2 =/6x+13

Ifx=%5,then \/— +7+\/_ _\/[ j+13

5+21 [5+6
\/ ; +\/ 3* = J2(-5)+13

1’%+\/§:\/—10+13

4 1
GER

5 _ 5
— =4/3 false
J3

-5 .
Thus x = ? iS an extraneous root,

If x = 2, then

\/ﬁ+\/:=«/6(2)+13

Jo+4=12+13
3+2=25

5=5 True
Thus x =2 is a real root

Solution Set = {2}

(Vx) +(M) +2(&)(M)=5x+1

x+3x+1+24[x(3x+1) =bx+1
4x+1+23x% +x =H5x +1

2V3x° +x =bx—-4x+1-1
2V3xP +x =x

Taking square on both sides
(2 3x? +x)2 = (x)2

4(3x2 + x) = x°

12x* -x* +4x =0

11x° +4x =0
x(11x+4)=0
Either Or
0 11x+4=0
X= 11x = —4
-4
X = —

11
Now it is necessary to verify the value of x in the

given radical equation. \/;+ J3x+1=+5x+1

-4 -4 -4 -4
fx=—/,th — — =
If x 11,ten 1 +\/3(11j+1 \/5(11j+1
/ J 12 +11 \/ 20 +11
11
1’_4 \/7 4/ False

Thus x = H is an extraneous root

If x =0, then
Jo+3(0)+1=5(0)+1
040101
0+41=+1

1=1 True
Thus x =0 is an real root

Solution Set = {O}

Q1vi). Jx +3x+1=Bx +1
Sol: Since \/;+\/3x+1 = \/5x+1

Taking square on both sides

Q1vii). Solve J6x+40 —\x+21 =Jx+5
Sol: Since \/6x+40 —\/x+21 = \/x+5
Or \/6x+40 :\/x+5 +\/x+21

Taking square root on both sides

(J6><+4o)2 =(J><+5+J><+21)2
(\/6x+40)2 :(\/x+5)2 +(\/x+21)2 +2(\/XT5)(M)

6x+40:x+5+x+21+2\/x(x+21)+5(x+21)

6X + 40 = 2x + 26 + 2+/x? + 21x + Bx + 105
6x —2x + 40 — 26 = 24X + 26X +105

www.taleem360.com



Exercise 1.3 16

Chapter 1
Ax +14 = 2m ) Taking square on2 both sidezs
2x+7 =X +26x +105 (\/4X2+2X—12) =(x+6)
Taking square on both sides 4x% +2x-12 =x2 +2.x.6 + 36
(Vo +26x 105 = (2x+ 7 4x° - X +2x—12x-12-36 =0

3x*-10x-48=0
3x* -18x+8x-48=0
3x(x-6)+8(x-6)=0

x% +26x +105 = 4x% +2.2x.7 + 49
4x? —x* +28x-26x+49-105=0

3x° +2x-56=0
3x2 +14x -12x 56 = 0 (3x+8)(x-6)=0
x(3x+14)-4(3x +14)=0 Either Or
3x+8=0
(3x+14)(x-4)=0 3 =8 x-6=0
3x+14=0 4-0 8 x=6
Either 3x =-14 or X~ 4: X=73
_ ﬁ X= Now it is necessary to verify value of x in given
o 3 _ o radical equation. J2x-3+y2x+4 =/b6x +13
Now it is necessary to verify value of x in given 8
radical equation. V6X +40 —x +21 =x+5 If x = 3 then

lfx—%“then \/2[‘—38 —3+\/2(‘3—8j+4 :\/6[%8}+13
\/6[ ;4} 10 \/_ 21_\/ \/—16—9+\/—16+12 :\/—48+13
3 3 3
4
3
|
3

\/ -84 +120 \/ 14+ 63 =\/_14+15 [-25  [-4 _ [-48+39

3 3 - 3
20 f49 \f 5 %1+2 = _3—9 False
T T \/‘ Thus x = =2 is an extraneous root
11 :
== Fal If x = 6, then
\/5 \/5 alse

J2(6)-3+,[2(6)+4 =,[6(6)+13
V12-3+12+4 =36 +13

Thus x = % is an extraneous root so

If x = 4, then
’ 18 +i6 = 45
J6(4)+40-4+21=14+5 W, -
V24+40 -25 = /9 7=7 True
J64 -5-3 Thus x =6 is a real root so
8-5-3 Solution Set = {6}
3=3 True
Thus X =4 is a real root. Q1ix). \/x2 +2x+4+\/><2 +2x+9=5
Solution Set ={4} Sol: Since VX2 +2x+4 +x? +2x+9 =5

Or VX2 +2x+4 =5-x? +2x+9

Q1viii). V2x -3 +v2x+4 =6x+13 Taking square on both sides

. Qi _ — 2 2
Sol: Since J2x 3+\/2x+4.—\/6x+13 (m) :(5_m)
Taking square root on both sides

2
(\/Zx—3 +«/2x+4)2 :(\/6x+13)2 X2 +2x+4 = 25+(\/x2 +2x+9) —25x*+2x+9
(\/2x—3)2 +(\/2><+4)2 +2(\/2x—3)(\/2x+4) —6x+13 X2 +2x+4=25+x+2x+9-10Vx? +2x+9
2x—3+2x+4+2\/2x(2x+4)—3(2x+4) —6x+13 4 =34-10Vx* +2x+9
4x +1+2v4x? +8x —6x 12 = bx +13 10Vx* +2x+9 =30 +by10
2\4x? +2x—12 = 6x - 4x +13-1 ¢ +2x+9 =3
2 /4x2 +2%x—12 =2x +12 +by2 Again taking square both sides
2

V4x? +2x-12 =x+6 (VX2+ZX+9) =3
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Exercise 1.3 17

Chapter 1
X2 +2%+9=9 Thus x=-1 is areal root
X2 +2x=9_9 If x =3L,then
2 2
x(x+2)=0 Jz[‘—lj +3[‘—1j+5+Jz(‘—lj +3(‘—1j+1:2
Either x=0 or x+2=0 2 2 2 2
X=-2

Now it is necessary to verify value of x in given

radical equation. I +2x+4 14X +2x+9 =5
it x=0, (0 +2(0)+4+,/(0) +2(0)+9 =5
J4+J9 =5

2+3=5H

5=5 True
Thus x =0 is areal root
If x=-2,then

J(-2) +2(-2)+ 4+ (-2 +2(-2)+9 =5
J4a-4+4+J4-4+9=5

J4+J9=5
5=5 True
Thus x=-2 is a real root

Solution set = {O,—Z}

\/1—2 5+\/1—§+1_2
2 2
+5 ——+1=2
2 +\/ +
) _
— —+1=2
\/2 +5+\/2 +

J-1+5++4-1+1=2

Ja+Jo=2

2=2 True

-1
Thus X = ? is a real root

Solution set = {_1,—?1}

Q1x). V2x2 +3x +5 +2x% +3x +1=2
Solution: V2x% +3x+5 +v2x% +3x+1 =2

OR J2x? +3x+5 =2 —-+/2x%? +3x +1

Taking square on both sides

(\/sz +3><+5)2 - (2—\/2x2 +3x+1)2

2
2x2+3x+5:4+(\/2x2+3x+1) _222x +3x+1
2x2 +3x+5=4+2x% +3x+1-42x% +3x +1

0=-22x% +3x+1

NJ2x?+3x+1=0

Again taking square both sides
2

(\/2x2 +3x +1) =0?

2x°+3x+1=0

2x% +2x+x+1=0

2x(x+1)+1(x+1)=0

(2x+1)(x+1)=0

Either or

x+1=0
x=-1

+by -2

Now it is necessary to verify value of x in given

radical equation. N2 13015 442X +3x+1=2
If x=-1,then

J2(-1) +3(-1)+5 +[2(1) +3(-1)+1=2
J2-3+45+2-3+1=2

J4+Jo=2

2+0=2 True

Q2 Find x if 2X+5 satisfies

JA0—9x — 27— x =/—x

Solution: we have J40—9x —2J7—X = \/3
Given that 2x+5=0 satisfies given equation

«— =5 putting \/40—9x —24/7 —x =+/—x
2
\/40—9[_—5]—2\/7_[—_5j :\/_[—_5j
2 2 2

\/40+£—2\/7+5: 5

2 2 2
80+45 \/14+5 \/E
«/g— \/7 \/7wh|ch is false

Thus 2x+5 do not satisfies the given equation

Or  J40—9x ——x=2J7-x

Taking square on both sides
(Va0—9x —x) = (27—x)
(Va0 —ox) +(\/3)2 — 2\JA0-9xX /X = 4(7 - x)
40 — 9x+ — 24 —40x +9x* = 28— 4x
40 —28—9X — X + 4x = 24/9x% — 40X
12— 6% = 24/9%* — 40X divided by 2
6—3x = /9% —40x
2
(6-3x)" =(/ox* —40x]

36+9x” —2(6)(3x) = 9x* —40x

taking square

36 —36x = —40x
40x —36x =-36
4x =-36

X=-9

Put in given equation

J40-9(-9) - /~(-9) =2,/7—(-9)
J40+81-/9=217+9
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Chapter 1
J121-9 =216 y=1 y=2
_9q_ 2
11-3=2(4) Putting back the value of y
8 =8 satisfies , 1
Therefore x=-9 is a real root W= 5 W2 =2
S.S=1-9
Review Exercise 1 2
Q1. Fill the correct circle only Solution set = {“—L_l J_r\/z}
). if (x+1)(x—5)=0 then solutions are 2

0] x=1-5 0] x=15

O x=-1-5 O X=-15
iM). If x> —x—1=0then X=...............
o) -1£45 o) —1iE

2 2
o B o b

2 2

-1+

iii). 1;_\/5 in simplified form is

o) 1+/24 o) 1+6
o) 2+./6 O Cannot be simplified

iv). Apply the quadratic formula to 2x* —x =3
O a=2b=-14,c=3 0 a=2b=1c=3
O a=lLb=-1c=-30a=1b=-1c=0

v). if x> =3x—4=0 then the solution are

O x=4,-1 O x=-41
O x=41 O Xx=-4,-1
vi). If 2x* —4x+9=0 solutions are
+ 244/
o o 2122 o o 2+22
2 2
@) x:2i—‘22 (@] x:—2+—‘22
2 2
y , 1 .
vii).  If X _ZZO the solutions are
@) x:i1 0] x:i1
2 4
O x:_1 O x:ii
8 16
viii). What are the solution of x* +7x—18=0
O 2o0r-9 O -20r9
O -2 or-9 O 20r9
ix).  Roots of xX*—8x+15=0 are
@) lor-7 O 2or4
@) -2or4 0] 3or5

Q3. Find the constant a and b such that x =1
and X=—1 are the solutions to ax®> +bx+2=0
Sol: since ax?+bx+2=0have solution x=1
So a(l)2+b(1)+2:0
Or a+b+2=0 ... (1)
And ax? +bx+2=0have solution Xx=-1
So a(—1)2+b(—1)+2=0
Or a-b+2=0 ... (2)
Adding eq (1) and eq (2)

a+b+2=0

a-bh+2=0

2a+4=0

2a=-4

a=-2 putineq (1)

—2+b+2=0

=b=0

Q4. Find all solutions of x such that x> +5x+6

and x*+19x+32 are equal
Sol: according to condition

X* +19x+32=Xx*+5x+6
X —x* +19x—-5x=6-32
13x=-26

X=-2

Q2. Solve 2w* —5W* +2=0

Solution: we have 2w' —5w* +2=0

Let y= W = y2 =W"* Given equation becomes
2y? -5y +2=0
2y* —4y-1y+2=0
2y(y-2)-1(y-2)=0
(2y-1)(y-2)=0

Either 2y—-1=0 or y—-2=0

Q5. Find the solution to 49x* —316x+132=0
Solution we have 49x* —316x+132=0

49x* —316x+132=0

49x% —294x — 22X +132=0
49x(x—6)—22(x-6)=0
(49x—22)(x-6)=0

Either 49x—-22=0 X—6=0
22
X=— X=6
49
Solution set = {6£}
49
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