CHAPTER 01

Quadratic Equations

1. Introduction:
1.1 Linear equations:
An equation of the form ax + b = 0 is linear equation in the
variable “x” because x has the exponent (Degree) 1.s
For example:
i 2x+3=0 il Tx=5

. J2x+15=0 iv. §x+7:0

are Linear equations.

Quadratic Equation:

An equation of the form ax’ +bx+c =0

Where a, b, and c are real numbers and « #0is called a
quadratic equation. A quadratic equation is also known as a
second degree equation.

For example the following equations are quadratic equations

in the variable x.

1. l1-x*=1-x+3=0
General form ax’* +bx+c=0
So a=1, b=-1,c=3
2. 1-xX*+1-x+1=0
So a=1, b=1 c=1
3. x*=3=0
General form ax’* +bx+c=0

1-x*+0-x=3=0
a=1, b=0, ¢c=-3
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4, x*=0
General form
a-x>+bx+c=0
1-x*+0-x+0-¢c=0
a=1, b=0, ¢c=0
Note: ax> +bx+c=0 (1)

Equation (1) is called the standard (or) general form
of a quadratic equation. The coefficient of x* must not be zero.
Other wise it becomes a linear equation. If a =0 then it is

become linear equation.

ax’ +bx+c=0 if a=0
0-x*+bx+c=0 ,0-x* =0
bx+c=0—>(])

So equation is called linear equation.

1.2  Solution of Quadratic Equations:

Recall that all those values of the variable for which
the given equation is true are called solutions (OR) roots of
the equation and the set of all solutions are called solution
set.

For example:
The quadratic equation
x> —9=0is true only forx=3 and x=-3.

Put
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L.H.S=R.H.S
Put x=-3,x"-9=0
(-3 -9=0
+%—§:0
0=0
L.H.S=RH.S
Hence x=3and x=-3are the solutions or roots of the
quadratic equation.
xX’=9=0
And {3,-3} is the solution set.

We may solve a quadratic equation by the following methods.

1. By factorization.
2. By completing square method.
3. By quadratic formula.

1. Solution of a Quadratic Equation by factorization.
To solve the quadratic equation by the method of
factorization we proceed as follows.
Step1:
Write the given quadratic equations in its standard
form.
ax’ +bx+c=0
Step2:
Factor the left hand side of the equation.
Step3:
Equate each factor to zero separately.
Step4:

Solve the Resultant equations for the values of x.
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Ifa,b € Rand a. b =0, then either a =0, OR b =0 (OR)
botha=0andb=0
Example 1:
Solve the equation x*—x—-6=0
Solution:
1-x*—x—6=0
By Factorization
= X —x—6=0
x> =3x+2x-6=0
x> =3x+2x-6=0
x(x—3)+2(x—3):0
(x+2)(x-3)=0
= x+2=0 OR x-3=0
Subtracting 2 to both sides Adding 3 to both sides
x+2-2=0-2 x—3+3=0+3
x=3

Thus the solutions of the given equation are —2,3and the

uud

solution setis {-2,3}.

Example 2:
Solve the equation 2x” +3x—5 = 0 by factorization.

Solution:  2x’+3x-5=0
= 2x*+3x-5=0
= 2x* +5x-2x-5=0
= 2% +5x—2x-5=0
= x(2x+5)—2(x+5)=0
= (x—2)(2x+5)=0
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= x—2=0 or 2x+5=0
Adding 2 to both Subtracting 5 from both

sides sides
x—Z+2=0+2=2 2x+8-5=0-5
x=2 Dividing both sides by 2

A 2
5
X=—=

2
Thus the solutions of the given equation are, 1, —5/2 and the

Zx_ 5

. 5
solution set are {—5,1} .

Example 3:
Solve the equation x* -2x+1=0by factorization
Solution: x'=2x+1=0
= X =2x+1=0

= ¥ —x—x+1=0
= x(x—l)—l(x—1)=0
= x—l)(x—l)zO
x—1=0 (OR) x—1=0
=  x=1 (OR) x=1

Thus the solution of the given equation are 1, 1 and solution
setis  {1}.
2. Solution of a quadratic equation by completing the
square.
Example:
Solve the equation 9x* —12x—1—=0by completing the
square method.
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Solution:
Given that quadratic equation
x> —12x—1=0------ (I)
Dividing both sides by 9, we get
}5 x> 12x 1 0

Note: Formula
a’+2ab+b* :(aib)2

or-w--3

Adding (gj to both sides in equation (1), we get

= (x)z—ﬂxZwLi:l ﬂL C-M
3 9 9 9
2 2 2
) et ol
= ) (3) +[3j

Sk
X——| ==
3 9

Taking square root on both sides
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(x _2 == Note:
3 3
J9 =3
V3x3=4(3)* =3
So we can write to this
2[5 25
3 3 3 3
.2 ) 2 )
Adding 5 to both Adding 5 to both sides,
sides, we get we get
X—7 +1 = £+z X—++ 1+ = —ﬁ—f-g
3 3 3 3
N L.C.M
X=—+=
3 3 o 5+2
LCM 3
=3 3
\/§+ 2
x =
3
Thus the solutions of the given equation are
245 245
373
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And the solution set s {x = 3 3

2445 ﬂ}

sksksk sk sk sk skesk sk sk sk sk sk sk sksk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk ok ok sk sk ok sk sk ok ok ok

1.3 Quadratic Formula:

—b++/b’ —4ac
2a
Proof: As we know that general form of quadratic equation.

Prove that X =

ax’ + bx+c=0
Dividing both sides by “a”, we get
ax> bx ¢ 0

= —t—f—==
a a a a

, b c
= X +a(x) -

Subtracting € from both sides , we get

a
- Xz+(EJ(X)+£_£:0_3
a a a a
2 (b)) _©
= X+[aj(x)_ c

Now we are using completing square formula.

2 2
Adding (Ej = b—2 to both sides of the equation.
2a 4a

2 2
S a2 X P Crem
a 4a° 4a” a

- ) )

Complete Square

b Y b’-4ac
= Xt— | =
2a 4a’

Taking square on both sides

Page 8 of 105



2 2_
= (XJFLJ =+ b —4ac Note:/4a”

2_
= X—{-L:iﬂ \/Z\/a_z

2a 4a’
2
= x+£ == Vb —dac 2.a
2a 2a

Subtracting b from both sides, we get

2a
’ 2
b b —LiﬂL.C.M

2a 2a 2a 2a

2a

Is known as quadratic formula

Exercise 1.1

Write the following quadratic equation in the standard
form.
Q1. 3x’+4x=5
Solution:
3x*+4x=5 —> ()
As we know that standard form of quadratic equation is
ax’ +bx+c=0
Subtracting both side by 5 in (I), we get
3x* +4x-5=58-5%

3x* +4x—5=0—Standard form

U

ax’ +bx+c¢=0
a=3,b=4,c=-5

U

Q2. 4x*+5=6x
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Solution: 4x> +5=6x
Subtracting 6x from both sides, we get
= 4x* +5—6x=6xX—-6x
= 45 +5-6x=0
4x> —6x+5=0 Required standard form
ax’ +bx+c=0
a=4,b=-6,c=5
Q3.  2x(x-3)= 3(4x+1)
Solution: 2x(x-3)=3(4x+1)
So = 2x* —6x=12x+3
Subtracting 12x from both sides, we get
=  2x*—6x—12x=12X — 12X +3
Subtracting 3 from both sides, we get
= 2x* —6x—-12x-3=3-3
2x* —18x—3=0 (Standard form)
ax’ +bx+c=0
a=2,b=-18,c=3
Q4. x’=5x=5x+6
Solution:  x*—5x=5x+6
Subtracting 5x from both sides, we get
= x —5x—5x=%—%+6
x*—10x=6
Subtracting 6 from both sides, we get
X —10x—-6=6-§
x; —10x-6=0
x*=10x—-6=0
Required standard form
a=1,b=-10,c=-6

c =0
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Q5. 4(3)6—1):2)62
Solution:-  4(3x-1)=2x"
Multiplying each term by 4 from left
=  4x3x—4x1=2x"
12x—4=2x
Subtracting both sides by 2x°, we get
12x—4-2x>=2x"-2x"

Rearrange —2x" —4+12x=0
2x* +12x—-4=0
Dividing both sides by -2, we get
—2x’ + & _ j -0
Z Z Z
x*—6x+2=0

x> —6x+2=0 Standard form result

ax’ +bx+c=0

a=1,b=-6, c=2
Q6. 5(x7+1)=4+x
Solution: 5 (x2 +1) =4+x

5x°+5=4+x
Subtracting x from both sides, we get
= 5%%+5-x=4+x-x

5x°+5-x=4
Subtracting 4 from both sides

5% —x+5-4=4 -4

5x’x+1=0  Standard form

ax’+bx+c=0 ,a=5b=-1,c=1
Solve each of the following equations by factorization:
Q7. x> +5x+4=0
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Solution: x*+5x+4=0
= X +4x+x+4=0
= x(x+4)+l(x+4)=0
= (x+1)(x+4)=0
= x+1=0 OR x+4=0
x+1=0
Subtracting 1 from both sides
x+1-1=0-1
x+4=0
Subtracting 4 from both sides, we get
x+A-A=0-4
Thus the solution of given equation is —1,—4 and the solution
setis {—1,—4}.
Q8. X' =7x+12=0
Solution:  x*—7x+12=0
By factorization method
= x*—4x-3x+12=0
= x(x—4)—3(x—4):0
= (x—3)(x—4)=0
x—=3=0
Adding 3 to both sides, we get
x—3+3=0+3
x=3
x—4=0
Adding 4 to both sides, we get
x—A+A=0+4
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x=4
Thus the solution of the given equation is 3,4 and the solution
setis{3,4}.
Q9. x*+3x-10=0
Solve the given quadratic equation by factorization method
Solution: x> +3x-10=0
By factorization method
= x> +5x-2x-10=0
= x(x+5)-2(x-5)=0
= x—2=0 OR x-5=0
x—2=0
Adding 2 to both sides, we get
x—2Z+2=0+2
x=2
x—5=0
Adding 5 to both sides, we get
x—B8+58=0+5
x=5
Thus the solution of the given quadratic equation is 2,5 and
the solution set is{2,5}.

Q.10 6x> —13x+5=0
Solution:  6x*—13x+5=0
Solve this quadratic equation we a use factorization
method.
6x° —13x+5=0
By factorization method
= 6x° —10x—3x+5=0
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= 2x(3x—5)—1(3x—5)=0
= (2x—1)(3x—5):0

= (2x-1)=0 (3x-5)=0
2x—-1=0 3x-5=0

Adding both 1 to both Adding 5 to both sides,
sides, we get we get

2x—1+1=0+1 3x—F+8=0+5

2x =1 3x=5
Dividing both sides by 2 Dividing both sides by 3
ﬁ 1 Bx 5

72 FAEN

1 5
x=5 x:§

Thus the solution of the given equation is %,gand the
: . |15
solution setis{—,— .
&3l

Q.11 3(x* —1)=4(x+1)

Solution:
By Using factorization method 1st of all write the given
quadratic equation is standard form.
3(x* 1) =4(x+1)
3x* —3=4x+4
Subtracting "4x" and 4 from both sides
= 3x*=3-4x—-4=0
= 3x* —4x-7=0
3x* —4x—-7=0
By factorization method
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3x*—4x-7=0

3xP =7x+3x-7=0

x(3x—7)+1(3x—7)=0
= (x+1)(3x—7):0

=x+1=0 OR (3x-7)=0

VIRV

x+1=0 Adding 7 to both sides
Subtracting 1 from  3x—7 +7 =0+7
both sides 3y="7
x+f-1=0-1 Dividing both sides by
x=-1 3
Bx_7
.

Thus the solution of given equation is —1,%and

. . 7
solution set is {—1,5}.

Q.12 x(3x—5) = (x—6)(x—7)
Solution: 1st we can write the given quadratic equation by
standard form.
= x(3x—5):(x—6)(x—7)
=  3x’-5x=x’-13x +42
Subtracting x° from both sides
= 3x%2-5x-x*=x?-x?-13x + 42
Subtracting 42 from both sides
—  3x*x’-5x-42=-13x + 42- 42
= 2x*-5x-42=-13x

Adding 13x to both sides
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= 2x7-5x+13x-42= -13x+13%
= 2x*+8x-42=0

Dividing both sides by 2
L w0
2 2 72 2
= x> +4x-21=0
=  x’+7x-3x-21=0
= x(x+7)-3(x+7)=0

= (x-3)(x+7)=0

=(x-3)=0 OR (x+7)=0

adding both side 3  subtracting both side 7
x-3+3=0+3 x+7-7=0-7

x=3 x=-7

Thus the solution of the given quadratic equation is 3,
-7 and the solution set {+3, -7}.

Q.13 (x-3)" =4
Solution: (x—3)2 =4
Expand left hand side by (a-b) formula.

= (x)+(3) 2(x)(3)=4

= x*+9-6x = 4
=  x-6xt9=4
= X -6x+9-4=4A-4
= x*-6x+5=0
Now using factorization method
= x*-6x+5=0
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= x*-5xx+5=0
= X(X-S)-I(X-S) =0
—

(x-l)(x-S) =0

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

x-1=0 x-5=0

adding both sides1 | adding both sides 5
x-A +1 = 0+1 x-8 +8 = 0+5
[x=1] x=5

Thus the solution of given quadratic equation is 1, 5 and the
solution setis {1,5}
Solve each of the following equation by completing
square:
Q14. x* +6x - 40 =0
Solution: x* +6x - 40 =0
Adding both sides by 40, we get
= X’ +6x-A40+A40=0+40
= x> +6x =40
In completing formula
(a)’ +2(a)(b) +(b)
(" +2()3) +(3)

x* + 6x =40
Adding 9 to both sides
= X +6x+9=40+9
= x> +6x+9=49

= (x) #2(x)(3) +(3)" =49
= (x+3) =49

Taking square root on both sides
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Vo) =4

x+3=+7
So x+3=7 So x+3=-7
x+3=7 x+3=-7
subtracting 3 from both sides  subtracting 3 from both sides
x+3-3=7-3 Xx+3-3=-7-3

Thus the solution of the given equation is 4, -10 and the
solution set is {4, -10}.
Q.15 x* +10x +11=0
Solution x* +10x +11=0
By completing square method
x* +10x + 11 =0

Subtracting 11 from both sides, we get

= x> +10x + 11 -1/ =0 -11

= x> +10x =-11
(a)’ +2(a)(b) +(b)’ =(a+b)
(3 +2()(5) +(5)' =(x=5)

= x* +10x =-11

Adding 25 or (5)2to both sides
= x> -10x + 25 =-11 425

= () 2(x))+ (5| =14

Completing square formula

Taking square root on both side
=  J(x-5 =14
= (x-5) =+14

Page 18 of 105



= (X-5)=\/ﬁ (x-5)=-\/_4
adding 5 to both sides, wagldetig 5 to both sides
=  xF+3=Vl4H  xF+5=-14+5
x =14 +5

X = \/ﬁ +5
The solution set of the given quadratic equation is
5+\/ﬁ s S—Jﬁ and solution set is

{5+M,5—Jﬁ}_

Q.16 4x°+12x =0
Solution: 4x°+ 12x =0

By completing square method dividing both side by 4

A 12x_ 0
A 4 4
= x’+3x=0
(X)z +3(x) +( )2 Using formula
(x) +2(x)(%) +(%)2 (a+b)’ =a®+b*+2ab
So x> +3x=0
e () or(3) s
Adding — | or | — | to both sides
4 2

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

SO
= X+t—| =—
2 4

Taking square root on both sides
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= X+1_1: E—}—E
ZZ 22
33
= X==-=
2 2
Taking L.C.M
3-3
= X=—
2
= X=9=0
2
x=0
3 3
4+ —=-—
2 2
Subtracting (%) from both sides
X+1-1:_§_§
Z 7 2
33
X=-=-= X = -
2 2
<= -3-3 X=-
2
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Thus the solution of given equation is 0, 3 and solution set is
{0,-3}
Q.17 5x* -10x - 840 =0
Solution: 5x” -10x - 840 =0
Adding both sides by 840, we get
= 5% -10x + 840 + 840 =0 + 840
=  5x’-10x =840

Dividing both sides by 5
2
. Bx 10x 840
.S 5 5

= x* -2x =168
()" +2(a)(b) +(b) =(a+b)’
(x)" +2(x)(1) +(1) =(x+1)
= x* 2x =168

Adding 1 to both sides
= x? -2x +1 =168 +1

= (x-1) =169

Taking square root on both sides

ORI

= (X-l):\/g
= x-1=+13
= x-1=13 x-1=-13

Adding 1 to both sides ~ Adding] to both sides
=  x-IH=13+1 =  x-f/+/=-13+]

Thus the solution of given quadratic equation is 14, -12 and
solution setis {14,-12}
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Q.18 9x> - 6x + g —0

Solution: 9x% - 6x + g =0

By completing square method

= 9x2-6x+Z-Z=0—§

Subtracting gfrom both sides

= 9x* - 6x =- >
9
Dividing both sides by 9, we get
x> Bx _ 5
ER AR

By completing square method

()" -2(a)(b) +(b)"=(a~b)
() -2()(}4) +0)' =(x- )
So adding (%jz =é on both sides of equ (1)

= x’ -(%)(X)-i‘(%] :_% +(%j

1Y 5 1
= X-—|=-—+—
3 81 9

Taking L.C.M
( 1)2 5+9 4
:> X - — = = —
3 81 81
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22
I (O]
3 V)
)
= X-—=,|=
3 9
1 2
= X-—=£—
3 9
1 2 1 2
= X- === = X-—=-—
3 9 3 9
Adding both sides / Adding both sides y
%% & %% 1
= 4+ _ ___+_
3 3
_2+3 _2+3
= — =
9 9
5 1
X= = X= =
9 9

Thus the solution set of given quadratic equation is { y , %}

Solve each of the following equation by Quadratic

Formula
Q.19 x* -8x + 15 =0
Solution: x* -8x +15=0

As we know that standard form ax*> + bx + ¢ =0
a=1b=-8,¢c=15
So Quadratic formula
_ -btb’-dac

2a

...... (1)
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So, putting the values in equation I

-(8):(-8) 4(1)(15)

i 2(1)
o - 8=\/64-60
2
844 842
X = or
2 2
8+2 8-2
= x=— = x=-"=
2 2
W 8
= X == = X ==
Z yA

Thus the solution of the given quadratic equation is 5, 3 and
solution set is {5, 3}.
Q.20 x> -2x -4 =0
Solution: x> -2x -4 =0
As we know that General or standard form ax> + bx +¢ =10
= ax’ +bx+c=0
= x> -2x-4=0
soa=1b=-2,c=-4
Now using Quadratic formula
o -b++/b*-4ac
2a
(2) (2] 4(1)(4)
2(1)

so putting the values of a, b, ¢

X =
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e 24/4+16
2
e 246420 _ 2444 x5

2 2
Lo A5 24245
2 2
_2+245 _2-245
T T
_Z(N5) Z(1-45)
Y

x=1+\/§ x=1-\/§

x={1+ \/g, 1- \/g} Answer

Q.21 4x* +3x =0
Solution: 4x* +3x =0
As we know that General or standard form ax> + bx +¢ =0
ax’ +bx+c=0
4x* +3x-0.c= 0
la=4] [p=3] [c=0]

Using Quadratic equation

— -b++/b*-4ac

I
» (1)
Putting the values in equation |
-(3)=J(3) -4(0)(4)
2(4)
L300 349 343

8 8 8
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B
+
™
o
&

>
Il

8 8

8 g
x=0 3
X___

4

Hence the solution of given equation is 0, —% and solution
3
setis{0, -—
10,-7 }.

Q.22 3x(x-2)+1=0
Solution: = 3X(X ) 2) F1=0
= 3x? -6x+1=0

As we know the general form of

= ax’ +bx+c=0
= 3x* -6x+1 =0
a=3,b=-6,c=1

Using quadratic formula

Y -b++/b*-4ac

I
” (1)
Putting the values of a, b, c in equation (I)

_ =(0)=J(-6)4(3)(1)

2(3)
Lo 63612 624
6 6
o 646 x4 _ 6226
6 6
X: =
6 3
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3+46 3-6

X = OR |[x=—
3 3
So, hence the solution of given quadratic equation are
3+46 3-4/6 . _[3+6 3-6
3 3 and the solution set is 3 3

Q.23 6x* -17x + 12 =0
Solution: 6x* -17x + 12 =0
= ax’ +bx+c=0  Standard Form
a=6,b=-17,c=0

Using quadratic equation

‘= —b++/b* —4dac
2a
Putting the values of a, b, and c.
_-(17)=(17) 4(12)(6)
' 2(6)
‘= 174+/289-288
12
o 17641 _ 1741
12 12
17 +1 17 -1
= X= — ~
12 12
<= & <= ¥
17 12
3 4
X== X=—
2 3
. . .. 13 4
So the solution set of given equation is {5 , 5}
Q.24 (x-1)(x+3)=5(x+2)-3
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Solution: (x-1)(x+3) =5(x+2)-3
(x* +3x x -3) = (5x +10) -3
x? +2x -3 =5x +10 -3
= x* +2x -3 =5x +7
Subtracting 5x from both sides, we get
= x? +2x- 5% -3 =8x -8x +7
= x*-3x-3=7
Subtracting 7 from both sides, we get
= x?-3x-3-7=7 7
= x> -3x-10=0
As we now that general or standard form of quadratic
equation is
ax’ +bx+c=0
a=1,b=-3,c=-10

So using Quadratic formula

‘= -b++/b?-4ac
2a

putting the values

(-3)2(-3)’ 4(1)(-10)
2(1)
e 349440 3 +4/49

X =

2 2
347
X:_
2
3+7 -7
X= X=—
2 2
10 -4
X=— X=—
2 2
X=5
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x> x 1

.25 B

Solution:

We can write the given Quadratic equation in standard form
x> x 1
3 12 24

Multiplying both side by 24
2

= XXl an

3 12 24
24x*  24x 24
= il
3 12 24
= 8x? -2x -1=0
SO a=8,b=12,c=-1

Using Quadratic Equation

-b+/b*-4ac :
x = ————— putting the values
2a
-(2)+(2) 4(8)(-1)
2(8)
24432 2+436

X =

16 16

_ 246
16

2+6 2-6
X=—— X=—

16 16

8 -4
X=— X=—

16 16

1 1
X:_ = o —_—

2 4

Solution set of the given Quadratic Equation is {y , —%} .
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1.4  Solution of Equations Reducible to Quadratic

Form
Type -1

The equation ax*+bx’+c=0is not a quadratic
equation. How ever it can be reduced to a quadratic equation.
By making substitutions y=x> and y* = x*
Which change the equation in to

ay’ +by+c=0

An equation such as ax* +bx* +c=0is said to be quadratic in

form if it can be written as
ay’ +by+c=0,where a#0and y=x’

Example
Solve 12x* —11x* +2=0
Solution: 12x* —11x* +2=0 (1)

Now using type I we can reduce the given equation in
quadratic equation.
Put =y

= 12x* —11x* +2=0

= 12(x*) -11(x*)+2=0
Put X =y

= 12(y) -11(y)+2=0

= 12y° —=11y+2=0
Now by factorization method

12> —11y+2=0
= 12y* -8y -3y+2=0

4y(3y-2)-1(3y-2)=0

U
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= (4y—1)(3y—2):0

= 4y-1=0 = 3y-2=0
4y—-1=0 3y—-2=0
adding 1 to both sides adding 2 to both sides
4y-f+)1=1 3y—Z+7Z=0+2
Dividing both sidesby 4  dividing both sides by 3
1 2
y= 4 y= 3
Now Replace y=x’ Now Replace y=x’
K=t =2
4 3
Taking square root on Taking square root on both
both sides side
1 2
4 3
1 2
x=%— =+ |Z
5 x=x= 3

Hence the solution set is {\/: —\/Z —,—%} Answer

Type-2 Equation of the form

b
ap(x) + =C-+--" I ,
p(x) M
Example 1:
Solve: 2x+ ﬂ =9
X
. 4
Solution: 2x+—=9
X

So multiplying both sides by x, we get
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X
Axx _

P =
= 2x" +4=9x

= x(2x+ij =9x

=2x*+ 9x

Subtracting 9x from both sides, we get
= 2x° +4-9x=9x-9x
= 2x* —9x+4=0
By factorization
= 2x* —8x—x+4=0
= 2x(x—4)—-1(x—4)=0
= 2x-1)(x—-4)=0

2x-1)=0 x—4=0
Adding 1 to both sides ~ Adding 4 to both sides
2x—F+1=0+1 x—A+A=0+4
2x =1 x=4
Dividing both sides by 2
2x 1
Z 2
1
x=—
2

1
Hence given equations are 5,4 and solution set is
{134}
2

Type-3 Reciprocal equations of the form

a(x2 +i2j+b(x+lj+c:0
X X
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And a(x2+i2j+b(x—lj+c:0
X X

Solve the following equations.

2£x2 +i2]—9(x+lj14=o ...... ()
X X

Solution: 2(x2 +L2j—9(x+ljl4 0
X X

Put x+l:y—>(1)
X
Squaring both sides
2
= (x+1j =0y
X
1 1
= X+ — |=)?
7 (X) )=
= x2+iz+2:y2
X

Subtracting 2 from both sides, we get
= x2+i2+Z—Z:y2—2
X

= x2+%:y2—2
2(x2+i2j—9(x+lj+l4:0 ~~~~~~ (1)
X x
2y -9y+10=0

_ 1 1. .
Putting value of x* + —,x +—in equation-I
X X

= 2(x2+i2j—9(x+iz)+14=0
X X

=  2(3°-2)-9(y)+14=0

=  2)°-4-9y+14=0
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= 2y -9y+10=0

So by factorization method
= 2y =9y +10=0
= 2" =5y—4y+10=0
= y2y—-5)-22y-5)=0
= (1-2)Q2y-5)=0

Adding 5 to both sides, Adding 2 to both sides
2y-8+58=0+5 y=-Z+2=0+2
2y =5 y=2
Dividing both sides by 2, As we know that
Zy_s sl
zZ 2 x
y= S put the value of y
2 x+l =2
Putting value of y, X
1
x+l:§ (X)x+—.x =2(x)
x 2 X
Multiply both sides by 2, x*+1=2x
2
Ixxitix2=>s7 =  xX41-2x=2x-2x
5 * x*+1-2x=0
2x+==5 (x=1)"=0
X x=11
Multiply both sides by x

*(2x) + %(x) = 5(x)

2x*+2=>5x

Subtract 5x from both sides
= 2X° +2-5x=5x-5x
= 2x2=5x+2=0
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By factorization we get
= 2x> —4x—x+2=0
= 2x(x—=2)-1(x—2)=0

2x—1)(x—2)=0
2x—-1=0,x-2=0
2x—1=0
2x—1+1=0+1

U

2x=1

Dividing both sides by 2,
Zx_ ]

N | —

Hence the solutions are (2,%,1,1} and the solution set

15{2,1,1}.
2

Type-4 Equation that involve of the form «* where
a>0 anda=#0, are called exponential

equations.

Examplel.

Solve: 42> -102"+4=0

Solution: 427 -102"+4=0
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We may write the given equation as
4(2°)’ -10(2")+4=0.....(1)
Put 2=y
Replace these values in equation-I
4(y)* -10(y)+4=0
So it becomes quadratic equation
4y -10y+4=0
Dividing both sides by 2,
= 2y°=5y+2=0
By factorization method
= 2y —4y—y+2=0
= 2y(y=2)-l1(y-2)=0
= Q@-D(ry-2)=0

= 2y—-1=0 y—2=0
Adding 2 to both sides Add 2 to both sides
2y I+ =0+1 y-Z+2Z=0+2
2y =1 y=2
Dividing both sides by 2 Replace 2" =y
Zy_1 27 =2’
yA) VAL
1
= — X=1
d 2
Now replace
y=2'
=t
2
7 =7
x=-1
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Thus the solution of the given quadratic equation are 1, -1,
and solution setis {1,~1}.

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

Where
a+b=c+d

Exercise 1.2

Solve the following equations:
Q1. x'=5x+4=0
Solution:  x*-5x*+4=0
So according to type I we can write the given equation
= (¥*) -5 +4=0...)
So put =y
= Y =5y+4=0
So it become quadratic equation
Y =5y+4=0
By factorization we get
= Y —4y-y+4=0
= Yy-H-1y-4=0

(y-D(y-4)=0
y—=1=0 y—=4=0
y=I+1=0+1 y-A+A=0+4
Adding both side 1 Adding both side 4
y= 1 y= 4
Replacing y =x’ Replacing y = x’
X =1 x’=4
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Taking Square root taking square root

I i 5 =i
Thus the solution set is {1,-1,2,-2}

Q2. xt=7x* 412

Solution: xt=T7x% +12....(0)

So according to type i. we can write eq (i)
= (x*)* =7(x*)+12 =0.....(if)
Put x> =y in eq (ii)
= Y =Ty+12=0 -7y = -4y -3y
So it became quadratic equation
= Yy =7y+12=0
By factorization
y*-4y-3y+12=0
y(y-4-3(y-4)=0

(y-3)(y-4)=0
y-3=0 y-4=0
Add 3 to both sides add 4 to both sides
y-3+3=0+3 yATA=0+4
y=3 y=4
Thus the solution set is {3,4}
Now replace y = x’ Now replace y = x’
x*=4 x*=3

Taking square of both side Taking square of both side

N, NEN:
x=£V3
Hence the solution set of the given equation

x={J§,,—J§,2,—2}
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Q3. 6x* —13x* +5=0
Solution:
According to type-l.

6x* —13x>+5=0

So put X =y
6(y)’ —13(»)+5=0

So it become quadratic equation
6y° —13y+5=0

By factorization method

= 6y° =10y -3y +5=0 -13y =-10y - 3y
= 2y(By—-5)-13y-5)=0
= 2y-D3By-5=0

= 2y—-1=0 = 3y—-5=0

= 2y—1=0 = 3y—5=0

Add 1 to both side

=  2y-I+1=0+1
= 2y =1

Divide both side by 2

1

= y=

2
Replace y by x’
2 1
= X ==
2

Taking square root

= el

1
x==,|—

2

Add 5 to both side
= 3y-8+8=0+5

= 3y=5
Divide both side by 3
_ .3
7 3
Replace y by x°
, 5
= xP==
3

Taking square root

x:i\/E
3
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Hence solution set is \/7 J_r\/g} OR

:

ST

|

Q4. x+ 1 =
X
. 1
Solution: x+—=2
X

So according to type ii.

Multiply both side by x.
()
= x| x+—|=2x
x
= Xt + d =2x
X

= x*+1=2x
Subtracting 2x from both side
= X -2x+1=2x-2x
=  x*—2x+1=0(Quadratic equation)
(a2 —bz) =a’+b>—2ab
By completing square method
2
= (x - 1) =0
= (x-D(x-1)=0

=  x-1=0 = (x=1=0
Adding both side 1 Adding both side 1
= x—1=0 = x—1=0

= x—1+1=0+1 = x—{+1=0+1
x=1 x=1
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Thus the solution of given quadratic equation is 1,1 and
solution set is {1,1} or {1}

1 3
5. xX+2)- ==
Q ( ) x+2 2
Solution:
According to type ii.
1 3
xX+2)- =——(l
(x+2) (x+2) 2 O
As we know that
y:x+2andl= 1
y x+2
Put value of y in equation 1.
- L
y y 2

Multiplying both sides by “y”.

1 3
= YWYy—|=%)
y 2

AN
y 2

= —1—g
¥ 5V

Multiplying both sides by 2

N 2(y2—1>=%

= 2y* -2=3y

vz

Subtracting 3y from both sides
= 2y2—3y—2:3)/—3)/

So it is a quadratic equation
2y*-3y-2=0
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2y —4y+y-2=0
2y(y=2)+1(y-2)=0
Qy+D(y-2)=0

= 2y+1=0 y—2=0
Subtracting 1 from both sides Add “2” to both sides
=  2y+f-1=0-1 =  y-Z+Z=0+2
= 2y=-1 y=2
Divide both sides by “2”
Zy__1

yA 2

1

-
Now replace “y” by x+2
We get
PUDY. x+2=2

2

Subtract “2” from both sides
Subtract “2” from both sides x+2—-7Z=7—-7%

21 2=
~1-4
X=—-"
2
5
X=—=
2
. . 5
Hence solution set is —5,0}
4
Q.6. x——=2
X
] 4
Solution: x——=2
X

According to type-2

“w_n

Multiplying both sides by “x
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= x(x—ijbc
X

= x*—4=2x
Subtracting “2x” from both side

= X’ -2x-4=2x-2x

= x*—2x—-4=0

Now by quadratic formula

a=1, b=-2, c=-4
o —b+b* —4dac
2a

Putting the value we get

_EJD -4

=
2()
+2E4+16
= x=f
+2+4+16 +2+/4x%5
= X=————=X=—""—"+
2 2
x_+2iJZxJ§:x_+2i2J§
2 2
Taking 2 common
2(1245)
X=—"
Zz
x=14-5][x=1-+5

Thus the solution of the given quadratic equation are
x:1+\/§,1—«/§ and the solution set s {1+\/§,1—\/§}

Q7 X +x+1—2
' x+1 X 6

Solution: B xtl = LEa )
x+1 x 6
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So According to type-2
X

Suppose —=
x+1

x+1

SO

<

1
x y
Substituting these values in eq (1)

= el
J’y 6

Multiplying both sides by 6y
= 6y(y+lj -Dgy
v) 8
6
= 6+ oY 13y
Y

= 6y> +6=13y
Subtracting 13y from both sides

= 6y’ —13y+6=13 y—13 y

=  6)"—13y+6=0
So it become standard form of quadratic equation
By factorization method we get

=  6y°-9y—-4y+6=0

= 3y(2y-3)-2(2y-3)=0

= By-2)2y-3)=0
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= 3y-2=0 = 2y—-3=0
Add 2 to both sides Add 3 to both sides

3y-2+2Z=0+2 = 2y-3+3=0+3
= 3y=2 = 2y=3
Divide both by 3 Divide both by 2
3 3 2 2
= = = y= 3
Y73
X X
Now replace y by —— Now replace y by —
x+1 x+1
X 2 X 3
- _— s _—
x+1 3 x+1 2
By cross multiplication by cross multiplication
= 3x=2(x+1) = 2x=3(x+1)
= 3x=2x+2 = 2x=3x+3

Subtract 2x from both side  Subtract 3x from both side

=  3x-2x=26-24+2 2x-3x=3£-3%+3

x=2 —x=3
Hence the solution set of the quadratic equation is {2, —3}
, 1 1
Q8. | x+— |-16| x+—|+26=0
X X
Solution:

So according to type iii.
3(x2 +i2j—16(x+lj+26 =0......(1

1
Let us suppose X+—=y
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Squaring on both sides
2
(x + lj =(y)* Expand by formula
X

2, 5

X+ —5+2xX.—=
2 XX y

Subtracting both sides 2
= x2+i2+Z—Z=y2—2

Now putting these in eq (i)

= 3()(:2"'—2

! j—16(x+lj+2620
X

=  3(7=2)-16(3)+26=0
= 3)°—6-16y+26=0

By factorization method

= 3y —6y—-10y+20=0
= 3y(y-2)-10(y-2)=0
= By-10)(y»—-2)=0

3y—10=0 y—2=0
Adding 10 to both sides Adding 2 to both sides
3y-10+10 =0+10 y-Z+2=0+2
3y=10 y=2
Dividing both sides by 3 As y=x+l
Ay _10 >
33 x+l:2
10 .
Y3 Multiply both side by “x”
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So y=x+ 1

X

1 10
= X+—=—

x 3
Multiplying both sides by 3x

10
= 3x’ +3_)€’ = 30x
x 3

= 3x* +3=10x

Subtract 10x from both sides

= 3x* —10x+3=10x—10x
= 3x* =10x+3=0

= 3x* —9x—x+3=0

= 3x(x—3)—-1(x—-3)=0
= 3x(x—3)—-1(x—-3)=0
= 3x—-1=0, x-3=0

Add 1 to both sides

= 3x—1+1/=0+1
= 3x=1

Divide both sides by 3

X ==

3
x—3=0
Add 3 to both sides
x=3

x(x+lj:2.x

X

= x2+1:2x
X

Subtract 2x from both sides
X -2x+1=2x-2x

x> =2x+1=0

(x—1>=0

x—1=0,x—-1=0

Hence the required answer is {%, 3,1, 1}

Q. 6[)8 +i2j—25[
X

Solution: 6 (xz + izj — 25(
X

1
x__
X

1
x__
x

]+12:O
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So according to type iii.
Suppose X 1 =y—>(A)
X

Squaring both sides

Expand by formula

Add 2 to both sides
= x2+i2—2+2=y2+2

X
2

= X =y A2 (B)
X

Now putting these values in equation (1)

= 6()°+2)-25(y)+12=0
=  6)°+12-25y+12=0
=  6)°-25y+24=0
= 6y -16y-9y+24=0
= 2y3y—-8)-3(3y—-8)=0
= 2y-3)=0 = By-8)=0
= 2y-3=0 = 3y—8=0
Add 3 to both sides Add 8 to both sides
=  2y-F+3=0+3 =  3y-f+8=0+8
= 2y=3 = 3y=8
Divide both sides by 2 Divide both sides by
Zy 3 By 8
772 = 3
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Put

1 3
X——==
x 2

Multiplying both sides by 2x

24%—1J:§2x
X 2

2 x -2 Z

2x* —2=3x

Subtract 3x from both sides
= 2x* =3x-2=3x-3x
= 2x* =3x-2=0

By factorization

2x° —4x+x-2=0

2x(x-2)+1(x-2)=0
2x+1)=0, (x-2)=0
2x+1=0,x—2=0

1
X=——=,x=2
2

R AR

1
=  |x=—-=
2

x=2

= y=—

Put

1 8
X——==

x 3
Multiplying both sides by

3x(x—lj=§.3x
x) 3
. x Kk Z

3x* —3=8x

Subtract 8x from both sides
= 3x* —8x—-3=8x-8x
= 3x* —8x-3=0

by factorization

3x* - 9x+x-3=0
3x(x-3)+1(x-3)=0
Bx+1)=0,(x-3)=0
3x+1=0,x—-3=0
1

X=—=

3

b 4 dd

x=3

Thus the solution set of the given Quadratic equation are

{_1527_193}
2 3

Q10.

et o

1

x——]+52 0

X
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Solution: 10(x2+i2j—63(x—1]+52:0 ...... )

X X

1
Suppose X——=y
X

Squaring on both sides
2
(x——j =)
X

xz+i—2=y2

2
X

Expand by formula

x2+i2+Z—Z=y2+2
X
1

2

y+2
X

+
1
- ( L) 63(x-1 Jrs2=0
X
= 10(y*+2)-63(y)+52=0
= 10y’ +20-63y+52=0
= 10y’ -63y+72=0

Nowa=10,b=-63,c=72
Using Quadratic formula

—b+~b* —4ac

2a

y:

—(~63)/(—63) —4(10)(72)

e 2(10)

_ 63+4/3969 2880

20

_ 63+4/1089

20
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6333

20

Multiplying both sides by 5x
%?xﬂxz(x—i}ix
24x =5x" -5

5x° =24x-5=0
By factorization
= 5x°=25x+x-5=0
= 5x(x—5)+1(x—5):0
(in+0(x—5):o

=

x=——=| |[x=5

5

3 1

—_—=XxX——

2 by

Multiplying both sides by 2x
3x=2x>-2

2x*=3x-2=0

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

2

Q11. (x2+i2j—(x—l)—4=0
X X
Solution: (xz +i2j—[x—lj—4 =0......(1)
X X
Put X 1 = y......(A) Squaring both sides
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(1) =0
X

Expand by formula

1 1
= XA —=-2x—=)
x° X 7

1
= X +=5-2=)°
X

Add 2 to both sides

= x2+%—Z+Z=y2+2
= X2+L=y2+2 ...... (B)
X

Putting the value of (A) and (B) in equation 1.
= (V+2)-(»-4=0
= (V+2)-()-4=0
= YV +2-4-y=0
= Y —y-2=0

By factorization

= Y =2y+y-2=0
= yO=-2)+1(y-2)=0
= y+1=0, y-2=0

y+1=0, OR y—2=0
Subtract 1 from both Add 2 to both sides
sides y=Z+Z=0+2
y+A-1=0-1 y=2
y=-1 Put value of y in eq (A)
Put value of y in eq (A) X 1 2

1 X
x——=1

X Multiply both sides by x

Multiply both sides by x.
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So the Solution set = {

x[x—l]:l.x
X

X

2
X —=—=x

X

2
x —1l=x

“w_n

Subtract “x” from both

sides
-x-l=x-x
x’=x-1=0
Using quadratic formula
L —b++b* —4ac

2a
a=1,b=-1,c=-1

x_li\/1+4
2
1445

X =

2

2

145 1-45 1442 1—@}
— ,

x(x - lj =2.x

X
x' L =2x

X

X' —1=2x
subtract “2x” from both
sides
xP-2x-1=2x-2x
x*=2x-1=0
Using quadratic formula
‘o —b+b* —4ac

2a

M e V(2 -4

2(1)

x_2i\/4+4

2
2422
x:

2

Q12. 3x°-10.3"+9=0
Solution: 3x°-10.3"+9=0
According to type iv.

= (3)-103)"+9=0
Put 3=y

= ' -10y+9=0

By factorization method

=

Y’ =9y—y+9=0
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= yO-9)-1(y-9=0

=  (=-D=0, (»-9)=0
= y—1=0 = y—=9=0
Adding both sides 1 Adding both sides 9
= y=-I+1=0+1 = y-9+9=0+9

y=1 y=9
Put y=3" Put 3* =9
When we put x =0 (3)"=3x3
Then L.H.S=R.H.S 3 =3
3)" =1 x=2
1=1
So

Answer {0,2}

Q13. 3.3 103" +1=0

Solution: 337" 103" +1=0
= 3.37.3'-10.3*+1=0
= 9.(3)** =103)* +1=0
= 9.(3%)* =10(3)* +1=0.....(1)
Put in equation (1)
= 9(y)’ —10(y)+1=0
= 9y* —10y+1=0
So by factorization method
= 9y2—9y—y+1:O
=  9Yy(-D-1(y-1)=0
=  (Oy-Dy-1H=0
= 9y—-1=0 = y—1=0
Add 1 to both sides Add 1 to both sides
= 9y-L+f=0+1 = y=X+f1=0+1
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= 9y =1 y=1

. v 1 Put 3" =1
g 9 When x=0 so (3)° =1
Put 3=y x=0
3=l
9
3)=9)"
-1
3" =(3))
3 ="
(B) =(3)"
So solution of given equation {0,-2}
Q14. 591 457 =126

Solution: 55 457 =126
= 55" +5%5 =126

= 5(5)" +25(5) " =126

= 55 +25(5") "' =126
Put 5'=y

= 5(»)+25(y)" =126

= 5(y)+§=126
y

«__n

Multiplying both sides by “y
= y(5y+§j:126.y
y
25
= 5+ 2 126 y
Y

= 59> +25=126y
Subtract 126y from both sides
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= 5" —126y+25= 126y — 1265
= 5" —126y+25=0
By factorization method
= 5" -125y-y+25=0
= Sy(y—25)-1(y—25)=0

= S5y—-1=0 = y—=25=0
S5y-f+f=0+1 = y—28+28=0+25
= S5y=1 y=25
. Ay 1 Put y=5"
55 (5)" =(25)
- (8 =8
Put y=5" x=2
(8) =(3)"
Thus the solution set of given quadratic equation {—1, 2}
Q15. 27 427 -20=0
Solution: 27 427 -20=0

272'4+272°-20=0
(2)"2'+(2)"32-20=0
So put (2) =y

= 2y+32(y) -20=0

U

= 2y+32(lJ—20=0
¥

«__n

Multiplying both sides by “y
= 2y*+32-20y=0
= 2y* =20y +32=0

Dividing both sides by “2”
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= ¥ =10y +16=0
By factorization method.
= y'—8y—2y+16=0
= y(y-8)-2(y-8)=0
= (y—2)(y—8)=0
= y—2=0 = y—8=0
y—2=0 y—8=0
Adding both sides 2 Adding both sides 8

y—Z+Z:O+2 y—/i{+/8(:0+8

y=2 y=8
Put y=2" 2 =8
x=1 x=3
The solution setis  {1,3}
Q.16 (x-3)(x+9)(x+5)(x-7)=385

Solution: (x-3)(x+9)(x+5)(x-7)=385

According to type-5
= (X+a)(x+b)(x+c)(x+d)=c

So here a=-3,b=9,¢c=5,d=-7
thus atc=b+d

-3+5=9-7

2=2

[(X - 3)(x+ 9)(x+ 5)(x - 7)]2 385
[(x-3)(x+9)][(x+5)(x-7)]=385

[ (x?+5x-3x-15) |[ (x*-7x+9x-63) | =385

A

(x2+2x-15)(x2+2x-63)=385
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Put x>+ 2x =y
= (y-15)(y-63)=385
= y?-63y-15y+945-385=0
= y’-78y+560=0

By factorization
= y*-8y-70y+560=0

= y(y—8)—70(y—8)=0
= (y—70)(y—8) =0

= y-70=0 y-8=0
adding both sides 70 adding both sides 8
y-70+70=0+70 y-8+8=0+8
y=170 y=28
thus put x*-2x=38
X’ -2x=y x? - 2x -8=0
x*-2x=170 by factorization method
x*-2x-70=0 x? - -4x + 2x -8=0
Now using Quadratic formula  x (x - 4)+2(x - 4) =0
a=1,b=-2,¢c=-70 (X+2)(X_4):0
= -b++/b’-4ac Xx+2=0 x-4=0
2a x=-2 x=4
Putting the values of a, b, ¢
2
()2 4()(-10)
2(1)
24+4/4 + 280 2+4/284
X= ——— = X =
2 2
2+4/71x 4 242471
T - X T
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. 2471
2
x=-1 +\/ﬁ, x=-1 -\/_1

Thus the solution set of given Quadratic Equation is

x = {-2, 4, -1+\/ﬂ,-1-\/ﬂ}

Q.17 (x +1)(x+2)(x+3)(x+4)-1=0

Solution: According to type-V
(X + a)(x + b)(x + c)(x + d)= c

So here a=1,b=2,c=3,d=4
thus atc=b+d
1+4=2+3
5=5

Thus multiplying a and d, multiplying b and ¢
= [(x+1)(x+4)][(x+2)(x+3)] +1=0
= [(x2+4x+x+ 4)] [(x2+ 2x+3x+ 6)} =385
= (xP+5x +4)(x7+5x +6)+1 =0-—(1)

So put x> +5x =y
=  (y+4)(yt6)+1=0
= [y +6x+dy+24]+1=0
= y>+10x+25=0

By factorization method
= Yy +5x+5x+25=0

y(y+ 5) +5(y+5) =0

= (y+5) (y+5)=0
0

:>(x+5)= :(x+5)=0
=>x+5=0 =>x+5=0
Subtracting both sides 5 Subtracting both sides 5
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=x+58-8=0-5 =x+5-8=0-5
=>x=-5 =>x=-5

Put x> +5x=-5
x>+ 5x+5=0

So it become a quadratic equation
a=1,b=5,¢c=5

= y=x2+5x
= x* +5x=-5
= x> +5x+5=0

So it becomes Quadratic equation
a=1,b=5,¢c=5

-b++/b*-dac

X =
2a
Putting the values
L OHE)4M6)
2(1)
Lo 525-20 55
2 2
I R
2 72

Thus the solution set of the given Quadratic equation

2 2

sk sk ok ok sk ok ok ok sk ok ok ok sk ok ok ok sk ok sk ok sk sk ok sk sk sk sk sk sk sk ke sk sk sk sk sk sk sk sk sk ok
1.5 Radical Equation:
And equation in which the variable appears in one or more
radicands is called Radical Equation.
For example:
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i Jx-2=3

i 2x+3=2x+5

iii.  Wx+5=+2x-1
Types of Radical Equation

Type-1
Equation of the form+vax +b =cx +d
Example:

Solve: J27-3x =x 3

Squaring both sides = (\/ﬂ)z = (x —3)2
= 27 -3x=(x)" +(3) -2(x)(3)
= 27 — 3x=x"49 —6x

Subtracting both sides 27
= 27 -27 — 3x=x*4+9 —6x—27

= - 3x=x"49 —6x-27
Adding both sides 3x
= — Bx+ 3x =x"+9 —6x—27+ 3x

= x> —3x - 18=0
So by factorization
= x> — 6x+3x — 18=0
x(x —6) +3(x —6) =0
= (X+3) (x —6)=0

x+3=0 x-6 =0
subtracting both sides "3" adding both sides "6"
x+3-3=0-3 XB+B=0+6

Now is necessary to check the solution in the original
equation
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J27-3x =x 3 ifx=-3

soputx =6 27-3(-3)=-33
27-3(6) =6-3 J27+9 =
27-18 =3 V36 =-6

Vo =3 (6) =6

3=3 true [6=—6 false]

On checking, we find that x = -3 is an extraneous root, thus
the solution set s {6}

Type-2

Equation of the form \/x+a +\/x+b = \/X"‘C
Type-3

Equation of the form \/x2 px+m + \/x2 +px+n =q

Exercise 1.3

Solve the following equation

Q.1. Jsx+21=x+3

Solution:  5x+21 =x+3 - (Type-I)

Taking square on both sides
(\/SX + 21)2 = (X + 3)2

= 5x+21=x>+9+6x
Subtracting both sides 5x
= Bx-8x +21 =x* + 9 + 6x -5x
Subtracting 21from both sides
= 21 - 21=x*+x+9 — 21
0=x>+x — 12
= x> +x — 12=0

Now by factorization
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= x> +4x —3x - 12=0
= X (x+4) —3(x+4)=0
(x - 3) (x+4) =0
x —3=0 OR x+4=0

Adding 3 to both Adding 4 to both

sides sides

x —Z+3=0+3 x+A-A=0-4

x=3
Now it is necessary to check the solution in the original
equation

sx+21=x+3 sx+21=x+3

Ifx = 3 then Ifx= -4 then

SO r21=3+3  [5(@) 20443

JI5+21=6 J=20+21= -1

36 =6 J1=-1

1 = —1 False

On checking we find that x = -4 is an extraneous root. Thus
the solution set is {3}

Q.2 J2x - 1=x -2
Solution: V2x = 1=x -2
According to type-I. Squaring on both sides
By factorization method
x’ =5x —x+5=0
X(x - 5) -1 (x - 5)=0
(X—S) (x—l)=0
=x-1=0 orx —5=0
Adding 1to both Adding 5to both
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sides sides

x - f+f/=0+1 X -—8+8=0+5
Givesx=1orx=5
Now it is necessary to check the solution in the original

equation

if x=1then (2(1)-1=1 -/
J1 =0
[l = 0 Falsel
N2x — 1=x -2
if X=5then4/2(5)—1=5 -2
J10-1 = 3
Jo =3
\3 =3 True\
On checking, we find that x = 1 is an extraneous root. Thus the
solution set is x = {5}

Q.3 N3x+7=3x+5
Solution: N3X+7 =3+ 5 e (A)

According to type-I
Squaring both sides of eq (A)

(V3x+ 7)2 = (3x+5)
= 3x+7=(3x) +(5) +2 (3x)(5)
= 3x +7=9x" +25 +30x

Subtracting 3x + 7 from both sides
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= (Bxr7)-(3x+7)
=9x* +25+30x —(3x +7)
0=9x>+25+30x —3x — 7
0=9x>+27x + 18

= 9x*+27x +18=0

Dividing both sides by 3
2
3 3 X 3
3x* +9x+6=0

So by factorization method
= 9x’+6x +3x+6=0
= 3x(x+2) +3(x+2) =0
= (3x+3)(x+2)=0

3x+3=0 Xx+2=0

So finding the value of “x”  Subtracting 2 from
3x+Z -3=0-3 both sides

3x= -3 x+2 -2=0-2

Dividing both sides by 3 x= -2
B - 2

33
x= -1

Gives lx =-1 \and \x = - 2\
Now it is necessary to check the solution in the original

equation
J3x+7=3x+5 J3x+7=3x+5
Ifx= -1 then If x= —2 then
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3(-1)+7=3(-1)+5 3(-2) +7=3(-2) +5

J3+7=-3+5 J-6+7=-6+5
J4=2 Ji=-1
2=2 True 1=—-1 False

Hence our solution set is {1}

Answerisx = {-1}

Q.4 Jax+5=2x-5
Solution: V4x+5=2x-5 - (1)

According to type-I

Squaring both sides eq (1)
= (Vax+s) = (2x -5y
= 4x+5=(2x) +(5)" - 2(2x)(5)
= 4x +5=4x> +25 — 20x

Subtracting 4x from both sides
= Ax Ax+ 5 =4x* +25 - 20x-4x

Dividing both sides by 5
= 4x> — 24x+20=0
Dividing both sides by 4
x> —6x+5=0

By factorization
= x> =5x —x+5=0
= X(X—S)—I(X—S)ZO

(X —1) (X —5) =0
= x—-1=0 = x—-—5=0
x = A+1=0+1 x - F+58=0+5
x=5

Givesx=6and x=-3
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Now it is necessary to check the solution in the original

equation
J4x+5=2x-5 if x =5, then
Ifx=1, then 4(5) +5 =2(5) -5

A0 52005 -0
J10 = -3 False 5 =35 True|

So on checking we find that x = 1 is an extraneous root. Thus
the solution set is {5} answer.

Q.5 J6x-5=3x-10
Solution: = J6x-5=3x-10

Taking square on both sides
= (Vex—5) =(3x-10)’
=  6x-5=(3x-10)’
Using formula (a—b)2 =(a)? +(b)2 —2(a)(b)
So = 6x-5=(3x) +(10)" -2(3x)(10)
= 6x —5=9x" +100 —60x
Subtracting ‘6x’ on both sides
= 6K — 6€ —5=9x" +100 - 60x — 6x
= —5=9x" +100—66x
Adding ‘5’ to both sides
= —B+8=9x"+100—66x+5
0=9x"+105-66x +5
Arrange the values
= 9x* —66x+105=0
Dividing both sides by ‘3’
Ix*  66x 105 0
773

=
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3x° —22x+35=0
Using quadratic formula
-b+ (b)2 —4ac
2a

X =

Here
a=3, b=-22,c=35
—(-22)+J(-22)" -4(3)(35)
2(3)
22+ JA80- 420

X

As Jo4 =48

So X =

Now it is necessary to check solution in the original equation.
Which J6x =5 =3x-10
Put x =5

«/6(5)—5 = 3(5)—10

J30-5=15-10

J25 =5

True

Thus the solution set is {5}

Page 68 of 105



7
If X=—
3

6(Zj—5 = 3(Zj—10
3 3
42 21

22 5210
3 3

2-15 21-30
\/ 33

27 =7
— =—/|False
3 3

Q.6 V29 -4x =2x+3

Solution: According to type-I

V29 — 4x = 2x + 3ot (A)

Squaring both sides eq (A)

= (Jﬂ)z = (2x+3)
Expand by formula

= 29 — 4x=4x>+9+ 12x
Adding 4x to both sides

= 29 — Ax+Ax =4x> +9 + 12x + 4x

= 29 =4x* +16x 9
Subtracting 29 to both sides

= 29— 29 =4x” +16x+9 —29

= 0=4x> +16x — 20

= 4x*> +16x —20=0
Dividing both side by 2

%x2+@ 26_/%

z 7z Z

= 2x% +8x —10=0
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Dividing both side 2

=

= x? +4x =5=0

By factorization
= X’ +5x —x =5=0

= x(x+5) —1(x+5) =0
= (x+5)(x — 1) =0

= x—1=0 = x+5=0
Adding both sides 1 ~ Subtracting both sides
x-L+1=0+1 5

x +5-£=0-5

Now it is necessary to check the solution in the original

V29 -4x =2x+3
If x =1 then we get
J29-4(1) =2(1) +3  J29-4(5) =2(5) +3
25 =5 V9 =10+3
True |3 =13 False|

On checking we find that x =5 is an extraneous root. Thus the
solution set is {6}

Q7. Vx+7 +4/x+2 =+/6x+13

Solution: Vx+7 +/x+2 =+/6x+13

Taking square on both sides

= (Vxe7+dxr2) =(Vexa13)

equation
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Using formula (a+b) =2’ +b”+2ab
= (\/x+7)z+(\/x+2)z+2(m)(M):6x+13

= X+ 7 +X42+ 20X +2x+7x +14 =6x+13

= 2X +9424x> +9x + 14 = 6x+13

Subtract 2x+9 from both sides
= 26+ 926 - 9 +2x* +9x +14 =6x+13-2x -9
= 2\/x2+9x+14:4x+4

Taking ‘4’ common from R.H.S
= 20X +9x+14 = 4(x+1)

Dividing both sides by 2’

Z\/m B A(x+1)
Z z
= X H9x+14=2(x+1)
Again taking square on both sides
= (M)Z = (2(x+1))

= x2+9x+14:4(x2+2x+1)

=

= X +9x +14 = 4x* +8x+ 4
Subtract x? +9x + 14 to both sides
= L9+ M 9 4 =4 1 8x+4—x" —9x 14
= 4x* —x> +8x—9x+4x—14=0
= 3x*—x—-10=0
By factorization
= 3x° —6x+5x—10=0
= 3x(x—-2)+5(x-2)=0
(3x+5)(x=2)=0
x-2=0 3x45=0
Adding ‘2’ to both Subtracting ‘5’ from both
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sides sides

x—Z+Z=0+2 3x+8-3=0-5

x=2 3x=-5
Dividing both sides by 3
Zx =5
33

3
Solution set is {2,—§}

Now to check the answer
X+ 7 +/x+2 =/6x+13

Taking L.H.S
IX+7 +/x+2
When x=2
=  JO+/4
= 32
=3+2
LHS =5
Now taking R.H.S
= Jox+13
When X =2
_ o<1
= J12+13 =425
J52 =5
L.H.S=R.H.S, hence the value of x=2 is true
Qs. 5x++/3x+1=/5x+1

Solution:  5x++/3x+1=+/5x+1
Taking square on both sides
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= (J§+J3x+1)2=(J5x+1)2
Using formula (a+b) =2’ +b”+2ab
= (VE) (V) +2(JF)(VBx 1) =5x 41
- x+3x+1+2(¢§?:§)=5x+1
- 4x+1+2(J5?:§)=5x+1

Subtracting 4x+1 to both sides
= %+/f—%—1+2(\/3x2+X)=5X+1—4x—1
= 24/3x” +x =5x —4x
= 23x% +x =x
Taking square on both sides
2
= (2 3X2+X) =(x)?
= 4(3X2 + x) =x"
= 12x% +4x =x"

Subtracting x* from both sides

= 12X2—X2+4X=)(2/—)(2/

11x* +4x =0

Taking x’ common
x(11x+4)=0

Either x=0 OR 11x+4=0
11x+4=0

Subtract ‘4’ from both sides
1x+A-A=0-4

11x=-4
j/fx_ 4
7T
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4
X=——
11

—4
Solution set = {OH}

Now to check the answer

VX AB3x+1=5x+1

Taking L.H.S
JX+Bx+1
When x =0
So, J+ 30y
0+0+1
0+1=1
L.H.S=1
Now taking R.H.S
Vs
When x=0
4/5(O)+1
Jo+1=1
R.H.S=1
L.H.S=R.H.S, the value of x=0 is true
Q9. J6x+40 —/x+21=/x+5

Solution: J6x+40 —x+21 =/x+5

Taking square on both side

= (\/6x+40—\/x+21)2 :(\/)E)2
= (Vex+a0) +(Jxr21) ~2(Vox+40)(vxr21)=(Vx+3)
= (\/6x+40)2+(\/x+21)2—2(\/6x+40)(\/x+21)=\/x+5

Page 74 of 105



= 6x+40+x+21-2(\[(6x+40)(x +21) | = x5

- 7x+61—2(\/6x2+166x+840)=x+5

Subtracting x +5 from both sides
= 7x—x+61+5—2(\/6x2+166x+840)=x—x+5—5

Adding 2v/6x* +166x +840 to both sides
= Tx—x+6145— 2.6 X +840 + 24/6x> X +840

=24/6x% +166x + 840
—  6x+56=26x>+166x+840

Divide both sides by 2
Bx 56  Z\6x> +166x+840
= =
zZ Z Z
= 3x+28=6x> +166x +840
Squaring both sides

) z
= (3x+28)" =(Vox’ +166v+840)

= 9x* +168x + 784 = 6x” +166x +840

Subtracting 6x? 166x and 840 from both sides
= 9x? +168x + 784 — 6x* —166x —840

= 667 — 657 + 1667 — 166% + $40 — 840
= 3x* +2x+-56=0 Herea=3,b=2,c=-56

Now according to quadratic equation

N
2a
Putting these values in the above formula
2(2)" ~4(3)(-56)
) 2(3)
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Verification:

Put

L_2EV4r672

= 6
—2+4/676
= X=———
6
2426
= X=
6
=226 24 )
6 f
) __2—26_—28{__5......(11)
6 £
S.Set={4} Answer

J6x+40 —Jx+21 =+/x+5
X=4 \J6x4+40-4+21 =/4+5

J64-25 =9

8—5=3

3=3

So, solution set = {4}

14
..x=—— Do not satisfy the given equation

Q10.
Solution:

J2x =3 +/2x+4 =/6x+13
V2x =3 +2x+4 =/6x+13

Taking square on both sides

(sz—3+J2x+4)2=(M)z

As we know formula

(a+b)2 =a’+b* +2ab
(sz—3)z +(\/2x+4)z +2(V2x=3)(V2x+4)=6x+13

2x—3+\2x+4 +2(J2x—3)(J2x+4):6x+13
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= 2x-3+2x+4+4x’ +2x-12=6x+13

= Ax +1+244x" +2x-12 =6x+13
Subtracting 4x +1 from both sides

= 204x* +2x—12 =2x+12
Dividing both sides by 2

Z\ax* +2x-12  Z(x+6)
z - 7

= 4 +2x-12=x+6

Squaring both sides again, we get

> (Va2 1) =(xre)

= 4x* +2x—12=x"+36+12x
= 4x* — x> +2x—12x-12-36=0
= 3x* —10x—48=0

By factorization the equation
= 3x* —18x+10x—48=0
= 3x(x—6)+8(x—6)=0
= (3x+8)(x—6):0

Either
1. = 3x+8=0
. Ax_ 8

.S 3

x—B+B=0+6

x=—— OR x=6
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. , 8 .
But on checking we find that 3 is an extraneous root.

Thus the solution set = {6}

Q11. Va4 2x + 4+ +2x+9 =5
Solution: 2 +2x+4+4x2 +2x+9 =5
Let NX*+2x+4=a—> Aand \Nx* +2x+9=b=B
So, equation becomes
a+b=5—->1

So, @’ =x"+2x+4 and b* =x* +2x+9
az—bz:(x2+2x+4)—(x2+2x+9)
b=+ 2 4~ 2% -9
a—-b*=-5 az—b2=(a+b)(a—b)

(5 (a=b) %

——Z=a-b=-1-2

B B
Adding equation-1 and equation-2
a+ k=5
a—p=-1
2a=4
., Ha_#
z Z
a=2
Taking equation-1ie.a+b=5
Put the value of “a”
2 +b =5 subtracting 2 from both sides
Z-Z+b=5-2
b=3-.. (11)

Taking equation-A

a=+/x"+2x+4 put the value of “a”
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VX2 +2x+4=2

Taking square
z
=(\/x2 R 2x+4) ~(2)

= X +2x+4=4
Subtracting 4 from both sides
= X A2x+A-A=A-A4
= x*+2x=0
x(x + 2) =0
Either x=0 OR x+2=0
Answer
Also taking equation B
b=~x*+2x+9
Put the value of “b”
3=+/x*+2x+9

Taking square on both sides
7
(3)" =(V +2x+9)

9=x>+2x+9
Subtracting 9 from both sides
I-9=x"+2x+9-9
= X’ +2x=0
= x(x + 2) =0
Eitherx=0 OR xX+2=0=>x=-2
Now it is necessary to check the solution in the original
equation
Verification:

Taking original equation
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2 +2x+4 442 +2x+9 =5
First putx=0

J(0) +2(0)+4+,J(0) +2(0)+9 =5

J4 + J§ =5
2+3=5
5=5
Hence Required Solution set is {0}
Q12. 2o 13x 45 42 +3x 41 =2

Solution: V22 43545 +2x2 +3x+1=2

Suppose V2x’ +3x+5=a----(I)
N2x2 +3x+1=b------ (H)

Squaring equation-I and equation-II
z
= (\/2x2+3x+5) =a’
z
= (\/2x2+3x+1) =b’

= 2’ +3x+5=4"---(I)
= 27 43x+1=b-(IV)

Subtracting equation-VI from equation-III
= (207 43x+5)—( 227 +3x+1)=a’ =D’

= 27 43K +5- 27 3K 1= b’

4=a’-b’

(a+b)(a—b) =4

(2)(a=b)=4

a-b=2--.... (A)

a+b=2----. (B)
Adding both equations
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a-F =2
a+§ =2
2a=4

Put a + 2 in equation-A or equation-B
a-b=2
2-b=2
2-2-b=2-7
b=0

a=~2x>+3x+5
2=+2x"+3x+5

Squaring both sides
z
(2)" =(V2x" +3x+5)

= 4=2x"+3x+5

So

Subtracting 4 from both sides
= A—A=2x+3x+5-4
= 2x* +3x+1=0
By factorization 2% +2x+x+1=0
2x(x+1)+1(x+1):O
(2x+1ﬂx+&):0

2x+1=0 x+1=0

xz_%
And b=+2x*+3x+1
Putb=0 0=+/2x*+3x+1

Taking square root on both sides
2x> +3x+1=0

By factorization 2x° +2x+x+1=0

Page 81 of 105



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

2x+1=0 x+1=0

N

2

Hence our Required Answer is {-1}
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Exercise No 1.4

Solve each of the following equation by factorization:
Q1. 3x°+8x +5=0
Solution:  3x’+8x +5=0

By sum and product Rule
= 3x°+8x +5=0
= 3x%+5x + 3x+5=0
= x(3x+5) +1(3x +5)=0
= (X+1)(3x+5)=O

x+1=0 =3x+5=0

Subtracting both sides  Subtracting both sides 5

1 3x+8-8=0-5
x+1-1=0-1 3x = -5 dividing both side 3

B =%

Thus the solution of given Quadratic equation is -1, -5/3 and
the solution set is {—1, - %}

Q2. 10x*+19x -15=0
Solution: 10x*+19x -15=0
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By sum and product rule:
= 10x°+ 25x - 6x -15=0
= 5x(2x +5)-3(2x +5) =0

= (5x-3)(2x+5)=0

= 5x-3=0 2x+5=0

Adding both sides 3 Subtracting both sides 5
5x-3+3=0+3 2x+8-8=0-5

5x=3 2x=-5

Dividing both sides 5  Dividing both sides 2
57 ~ 3 Zy __5
5= 75 2=
=3 -_5
x=J x=-%
Thus the solution of given Quadratic equation is y ,—% and

solution set is {y ,—%}

Solve each of the following equation by completing

square:
Q3. 9x°-24x - 65=0
Solution:

9x°-24x - 65=0
Adding both sides 65

= Ox? — 24x — 65 + 65:() + 65
= 9x% — 24x =65
Note: (a — b)2 =a’+ b’ —2ab

(3x)" —2(3x)(4) +(4)’

Adding both sides 16
=  9x’— 24x+16=65+16
= (3x)"-2(3x)(4) +(4)" =81
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= (3x —4) =81

Taking square root on both sides

= J(3x-4)" =8I

= 3x-4=%9

3x-4=9 3x-4=-9
Adding both sides  Adding both sides 4
4 3x-A+A=-9+4
3x-A+A=9+4  3x=-5
3x =13 Dividing both sides by 3
Dividing both Ax _ 5
sides 3 3 3
A _13 x=-2
3 3 3
13
)
Thus the solution set is {1%, - %}
Q4. 4x*-6x - 5=0

Solution: 4x*- 6x - 5=0

Adding 5 to both sides

= 4x* - 6x — F+8=0+5
= 4x* - 6x=5

Note: (a — b)2 =a’+b> —2ab

(2x)" -2(2)(%) +(%)2

3 (9
Adding (Ej or (Zj to both sides

= 4 6x+(%)2 =5+%
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= 2x — 31 =2
2 4
Taking square root on both sides
7
= (2){ - Ej -2
2 4
= 2x — 3 =i@
2 2
29 3
= 2Xx =+— + =
2 2
+ +
= 2x = 3 2\/5 :>x=3 ;/E

Thus the solution set is

{3 +J29 3 J_9}

4 4

Solve each of the following equation by Quadratic
formula

Q5. 3 +8x+4=0
Solution: 3x2+8x+4=0

comparing  3x°+ 8x + 4= 0 with ax”> +bx — ¢ =0

So a=3,b=8,c=4
Using the quadratic formula
—b++/b> -4
X = —bNb” —dac Putting the values

2a
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~(8)£y(8) -4(3)(4)

X =

2(3)
I T
6
o —84+/16 _ —8+4
6 6
8+4 8- 4
X= ,
6 6
4 12
=——, ——or
6 6
X = _2 , —2
3

Thus the solution set is

e

Qeé. 4x* +x-3=0

Solution:  4x*+x-3=0

comparing 4x* +x —3=0 with ax” +bx — ¢ =0
So a=4,b=1,c= -3

Now using the quadratic formula

=) -4 ()
2

(4)
- —1+J1 +48 _ —14449
8 8
1 £ 7
‘=
8
1+7 -1 -7
X= b
8 8
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ng, -1
4

Thus the solution set of the given quadratic equation is

ol

Solve the following equations:

Q7. x*—9x* +14=0

Solution: x* —9x% +14=0 - (1)

Now according to type-II

Suppose x2 =y

= x'—9x*> +14=0
= (x*) -9(x?) +14=0
= (y)-9(y)+14=0

Now by factorization
= y' =7y —2y+14=0
= y(iy-7) -2(y-7)=0
= (y— 2)(y —7)=0

y-2=0 y-7=0

Adding both sides 2 Adding both sides 7
y-Z+Z=0+2 y-7+7=0+7
y=2 y=17

Replace y by x* Replace y by x*

=2 x'=7

Taking square root Taking square root
on both sides on both sides

N N
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x== \/5 x== \/7
So the solution set is {i 2, + \/7}
Q8. 3x*—13x* +10=0
Solution: 3x* —13x* +10=0
According to type-II

Suppose x2=y
3x*—13x" +10=0

3(x2) ~13(x*) + 10=0
3(y) —13(y) +10=0
3y —13y+10=0

b4 Uy

By factorization
= 3y’ =10y — 3y+10=0
= y(3y — 10) —1(3y — 10) =0

= (y - 1)(3y - 10) =0

y-1=0 OR | 3y-10=0

Adding both sides1 | Adding both sides 10
y-Y+1=0+1 3y-10+ 18 =0+ 10

y=1 ﬁ = mdividing both sides by
Replace y by x* 23

x* =1 3

Taking square root | y= %

both sides Reol by 5

\/X—Z =\/—1 ep ace y yX

x = *+1 Xz:l%

Taking square root both sides
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P

Il

H
=
o

Thus the solution set is {il,i 1

W O\ | g
(98]
—_——

x+1 X
9. - =
Q X x+1
+
Solution: x+l o x > (1)
X x+1 6
+1 1
Suppose X =y then *_Z
X x+1 vy
So y — 1.3
y 6

Put in equation-(1) y and 1
y

Multiplying both sides by 6y

1) 5
= 6y(y——j=—X6y
y) 8
6
= oy —L =5y
Y
6y’ — 6=>5y

Subtracting 5y from both sides
= 6y’ -6 - 5y=8y- 3y
= 6y’ — Sy— 6= 0
By factorization method
= 6y’ — 9y+4y — 6= 10
= 3y(2y - 3) +2(2y - 3) =0
= (3y+2)(2y - 3) =0
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U
w
<
_l’_
\S)
Il
-
\®)
<
+
w
Il
S

= 3y+2-2=0-2 2y+3-3=0-3
2 -_3
Y:—g y A
+1 ut _x+l
puty= —— puty X
Jf_
x+1_ 2 x 1:_%
X 3 x

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

=2x+2=-3x

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

= 3x+3=-2x P
+2 - 3x=—3x+
N 3x+3+2x = — Zx +2x =2x+2 — 3x X +3X
=-x+2=0
= x+3=0 fT=0-2
J— + J— = —
= X+Z—Z=0—3 -
N,
5

Thus the solution set of given Quadratic equation is {-% , 2}

+ _
Q10. x+t2 x-2 _ 5
X — 2 X+2 6
+ _
Solution: Xxt2 o x-2 5 (1)
X —2 X+2 6
X+2 x—-2 1
Suppose =y then = —
X —2 X+2 y
xt2 x-2 _ 5
X — 2 X+2 6
y y G
Multiplying both sides 6y
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= 6y’ —5y—6=0
By factorization
= 6y’ —9y+dy — 6=0
= 3y(2y -3) +2(2y - 3) =0
= (3y+2)(2y —3)=O

3y+2=0 2y-3=0
subtracting both sides 2 adding both sides
3y+2-Z=0-2 2y-Z+3=0+3
3y = -2 divide both sides by 3 2y = 3 divide both sides by 2
3y -2 2y 3
33 2 2
2 3
y 3 y 5
2 3
puty=-§ puty= 5
x+2 2 x+2 3
X -2 o 3 x-2 2
by cross multiplication by cross multiplication
L (xe2)=—2(x-2) > 2Ax+2)=3(x-2)
= 3x+6=-2x+4 = 2x+6=3x — 6
= 3x H2x= 4 -6 = 2x —3x= -6 -6
5x= -2 -x=-12

X:% x =12

Hence the required answer {% , 12}
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Q11. (xz - izj -3
X
€

VR
b
LS}
|
><N|_
N—
|
(98]
7\
Y
|
< | —
N—
|
N
[l
o

U
>
+

|

|
[\o]
I
<

X2
€

2

>

Adding “2” to both sides
putting these values in equation (A)

= (Xz—%j—?)(x—ij -2=0
= (¥ +2) -3(y) -2=0
= y’+2 -3(y) -Z=0

= y> +3y=0
= y(y+3)=0

= y=0 = y+3=0
y=0 y=-3
. 1 . 1
Putting y=x - — Putting y=x — —
X X
1
x—-—=0 X - —=-3
X X
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Multiplying both sides by

X
- 5)
= X|x— — [=0xx
X
= -1=0
= - I+l =0+1

x? =1

Taking square root both

sides

e =i

Multiplying both sides by

X
- )
=X|x-— |=-3x%xx
X
=x’ - 1=-3x
:>X2—1+/1/=—3X+1

X*+3x - 1=0

(a=1,b=3,c= 1)

33 -4(1)(-1)
2(1)

_ 3413

2

3+J_ -3 - 13

Solution set {l -1,

1
Q12. (xz — Fj
Solution: (xz - izj
Suppose X+ L

X

Taking square both sides

o
o

|
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= X2+%+Z—Z=y2—2

1
X2

= x* + =y’ -2

Putting these values in (A)
= (y° -2) - 10(y) +18=0
= y> =2 -10y+18=0
= y> — 10y+16=0

By factorization method
= y’ — 8y — 2y +16=0

= y(y-8) -2(y-8)=0
= (y— 8)(y—2)=0

y—-2=0 OR y-8=0
y-Z+Z=0+2 y - F+8=0+8
y=38

y=2

1 1
Put y=x+ — Put y=x+ —

X X

1 1
= X+ —=2 = X+ —=28

X X
= x> +1=2x = x> +1=8x
= x> —2x+1=0 = x? -8 +1=0
=  (x-1Y=0 a=1,b=-8,c=1
= (x — 1)(x — 1)=0

Using quadratic formula

= x-1=0, X:—(—S)i\/(—8)2—4(1)(1)
x=1, 2(1)

= x-1=0 860 _ 8+\15x4

x=1 x= 2 - 2
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_sefis _ Z(4V15)
X=——= 7
X=4:l:\/B

Hence the solution set of given Quadratic equation is

s.s={1,1,4+JE,4—JE}

Q13. 2%%3 92 +1=0
Solution: 253 92 +1=0
2% 92" +1=0

2%.2° = 9(2) +1=0

(27) (2x2x2)-9(2) +1 =0
8(2°) - 9(2*)+1=0

8(y)2 - 9(y)+1=0  Suppose2*=y
8y —9y+1=0

A

By factorization
= 8y -8y —y+1=0

= 8y(y - 1)—1(y — 1)=0
= (8y— 1)(y— 1)=0

8y — 1=0 y—-1=0

By —I+I=0+1 y-JI+1=0+1

y= 18 y=1

putxy 52) () -

(2) T3 putx =0

(2) =8 (2) =1 1=
x=0
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x=-3
Thus solution set S.S = {0, -3}
Q14. 4™ 44 =10
Solution:
41+x +41-x — 10
= (4).(4) +(4). (4) =10
= (4).(4) + (4)(4) =10
put 4" =y
= (4).(y) + (#)(y)" =10
= 4y + i =10
y

Multiplying both sides by y

y[4y+ %j =10y

4y* +4 =10y

4y* —10y +4 = 0 (By factorization )
4y 8y — 2y+4=0

4y(y - 2) —2(y - 2) =0

= (4y - 2)(y —2) =0

U4 u

4y —2=0 y—2=0
dy - Z+72=0+2 y-—2+2=0+2
4y =2 y=2
y=% =% y=2
(4) =2

Now puty = (4)*

(2%2) - (2)
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2x -1
- (2)" - (2)
. B 2x=1
(4) =(2) Dividing both sides by
(2x2)" = (2)' 2
(2y =2y Z-L
2 2
2x = — 1
Divide both sides by |X~ B
2
Zx_ 1
A 2
1
X=——
2

Thus the solution set {% s

}

Q15. (x+1)(x+3)(x+5)(x+7) +16=0
Solution:  (x+1)(x+3)(x+5)(x+7) +16=0
General form (x+a)(x+b)(x+c)(x+d)=E

N | =

atb=c+d
Then we make pair to these
Hence, a=1,b=3,c=5,d=7
atd=b+c
1 +7=3+5
8 = 8
So, [(x+ D) (x+7)][(x+3)(x+5)] +16=0

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

Suppose x*+8x=y
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= (y+7) (y+15)+16=0
= y> + 15y +7y + 105 +16 =0
= y’+ 22y + 127 = 0 By factorization
= y'+1ly+11y+121=0
= y(y+11) +11(y+11) =0
= (y+ll)(y+11)=0
y+11=0 y+11=0
y+ - =0-11 y+M - =0 -11
Put y=x’+8x
= x> +8x=-11
= x*+8x+11=0

a=1,b=8,c=11

Using Quadratic Equation

- —b++/b” —4ac
2a
Putting these values

8+ Je4—4(1)(11)

T2

e _8+-/64— 44
2
e —8+/20
2

- —8+\5x4  —8+/4x+5
2 2

x=—4+/5 S8
Solve the following Radical Equation
16. Jx+1+Jx+9=x+16
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Solution: Jx+1+Jx+9=+/x+16

Squaring on both sides
z
= (Jx+1+Jx+9)2 =(\/x+16)

Expand by formula

(a+ b)2 =a’ +b’+2ab
= (\/x+ 1)Z + (\/x+9)z+2(\/x+ 1)(\/x+9) =x+16
= X+1+x+9+2(\/x2+9x+x+9) =x+16

- 10+x+2(\/x2 n 10x+9) - 16
- 2(\/)(2 T 10x +9)= 16 10 — x
= 2(Vx +10x49)= (6 - x)

Squaring again we should get

= (2 (V¥ +10x +9)2= (6 - x)’

= 4(x2 +10x+9)= (36+x2 —12x)
= 4x>+40x+36=36 + X¥ —12x
= 3x? +56x=0

3x+56=0

x=0] |x = -5%

Verification:

Given that:
Original equation vx+1+x+9 =+/x+16
if x=0 then

NO+1+0+9=40+16
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J1+J9 =416

1+3=4

14 =4  TRUE|
if X = —5% then

\/—5% +1+\/—5% +9 =\/—5% +16

Answer is |{0}

Q17. Jx-1+Jx-6=+x+15
Solution: Jx-1+Jx-6 =+/x+15

Squaring on both sides
= (x-iwx-6) = (Vxri3)
= (ﬁ)’ +(ﬁ)z+z(Jx — 1) +(Jx — 6) =x+15
= xX-l+x-6+42(x - I)(x - 6) =x+15

False

= x-T7+2(x*- 7x+6)=15
= 2(x*- 7x+6)=22 —x
Again square on both sides
= (2(%—7x+QY=(n-mf
4 (x*= 7x+6) = (22) +(x) -2(22)(x)
4x* — 28x +24 =484 +x* —44x
4x* — 28x +24 — 484 — x* +44x =0

= 3x*— 16x +460 =0
By Quadratic Formula

U
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a=3,b=16,c= —460

‘= —b+y/b* —4ac
2a
~ —(16)=(16)" —4(3)(-460)
. 2(3)

o —1651256+ 5520

6
L ~16+5776 _ ~16+76

6 6
—-16 +76 -16 -76
X = , X=——
6 6
N N
g’ g
x=10 x=—ﬁ
3

Verification:

Original equation x -1 +vx-6 =+/x+ 15
ifx=10then ~10-1+10-6=+/10+15

Thus it is true that x =10

5 43 - 25
3+2 =5
5 =15

S.S = {10}| Answer

Q18. VX F5x+ 1 ++/x>+5x+2=1
Solution: VX +5x+1 +/x>+5x+2=1
Suppose x*+5x =y so

= Jy+1 +y+2=1
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Squaring on both sides
= (Wl eye2) =y
= () () 2T -
= y+lty+t2+2(y+1)(y+2)=1
= 2y+1+2\/m=1
= 2y +3y+2 = -2y

Again square on both sides
= (Wewer) =y

y +3y+2=y’

)/+3y+2— /ZO

3y+2=2

Put y=x"+5x
3y+2=0

3(x2+ 5x) +2=0

R Y

3x°+ 15x+2=0
let a=3,b=15,c=2

Using Quadratic formula

o —b++/b* —4ac
2a
~(15)=((15) -4(3)(2)
2(3)
L 154422524

6
‘= —15+4/201
6

X =

Hence Required Answer
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Exercise 1.5

I. Write the correct option in the given box:

1.

The factors x* —8x—20 are [b]
a. (x+10)(x—2) b. (x—lO)(x+2)
C. (x—5)(x+4) d. (x+5)(x—4)
Which expression is a perfect square? El
a. x°+4 b. y* -9
c. X" +4x+1 d. x2+L2—2
X

\V2x+3 =4is called
a. Quadratic equation b. linear equation
c. Radical equation d. none of these
The sum of x + 1 and the reciprocal x - 1 is
a — b, —

x—1 x+1

2 2

¢ = d =

x—1 x+1

The common solution of the quadratic equations E
x> =7x+10=0and x* —10x+16=0 is

a. -2 b. 3
c. 5 d. 2
Which equation has exactly two solutions? El
a. 2x+3=0 b. 2°=0
C. l—l:O d. x> +2x-1=0
x
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10.

IL.

The Solution set of x* —2x+1=0 is [a]
a. {1} b. {2}
c. {-1,2} d. {-1,1}

If x> —x+1=3, then the value of 1+ x —x’is equal

to. [a]

a. —1 b. 2
c. -3 d. None of these
The number of real roots of the equation
x| =5[] +6=0is [d]
a. 1 b. 2
c. 3 d. 4
. 2 2
The equation x ———=1-——has EI
x—1 x—1
a. no solution b. one solution
c. two solutions d. none of these
Fill in the blanks.

The highest exponent of a variable in the quadratic
equation is 2.

ax* +bx+c¢=0, a#0is the standard form of the
quadratic equation in one variable.

The solutions of the quadratic equation ax” +bx+c=0

-b £/b*-4ac

2a
The solution set of x* —3x=0is {0, 3}
if 2*=16,thenx=2

where a=0are x =
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III. If the statement is correct, write True otherwise
write False

1.  Every quadratic equation can be solved by factorization

2.  Every quadratic equation can be solved by completing
the square.

3.  Every quadratic equation can be solved using quadratic
formula.

4,  ax’ +bx+c=0 is called the quadratic equation in x if
x#0 and a, b, c are real numbers.

5. The equation x — il =1- il has on solution.
xX— xX—
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