EXERCISE 1.2

Q.1 Solve the following equations using
quadratic formula:
(1) 2 -x2=7x
Solution: 2 —x2=7x
Ix2+7x=-2=0
As ax’ +bx+c=0
= a=1, b=7, ¢c==-2
Using Quadratic Formula

o —b+tb2-4dac
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~(7)£y(7) - 4)(-2)

2(1)

X =
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Solution set 1s {
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(ii) 5x*+8x+1=0

Solution: 5x*+8x+1=0

As ax’+bx+c=0
= a=5 , b=8 , c=I
Using formula
—b++/b* —4ac
*e 2a
_8+/(8)" ~4(5)(1)
B 2(5)
—8++64-20
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—8+/44
T
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Solution set 1s ——5—

Gii)  V3xt+x=43
Solution: 3x%+x =43
S x2+1x-4/3=0

As ax’+bx+c=0

—  a=3 . b=l , c=-43

Using formula

_ —bEyb’-4ac
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(1v) 4x*-14=3
Solution: 4x* —14 = 3x
4x* -3x-14=0
As ax" +bx+c=0
= a=4,b=-3,c=-14
Using formula
. -b+ b’ —4ac
2a
() -4 @)(-19)
2(4)
L _3£:9+224
8
Solution set 1S {3—%%@}
(v)  6x*=3-7x=0
Solution: 6x*—=3-7x=0
6x°=7x-3=0
As  ax’+bx+c=0
= a=6 , b=-7, c=-3
Using Formula
—b++/b? —4dac
to 2a
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(vi) 3x+8x+2=0
Solution: Ix>2+8x+2=0
As ax’+bx+c=0
= a=3 , b=8 ,c=2
Using formula
X_—bi\/bz—é‘rac
B 2a
—8+/(8)" ~4(3)(2)
X =
2(3)
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— :l
X—-6 x-S
Solution: - 4+ l
X—6 x-35
3(X—5)—4(X—6)_1
(X=6)(x=5)

3(X=3)=4(x=6)=(x-6)(x—=5)
3X—=15—4x+24=x"=5x—6x+30
—IX+9=x"=11x+30
X=X +1x+30-9=0
X’ =10x+21=0

As ax*+bx+c=0

= a=1, b=-10 ,c=21

Using formula:

—b++/b* —4ac

—(~10) £ /(~10)" - 4(1)(21)
2(1)
= 10+100-84
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X =
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x =7 or x=3
Solution set is {3, 7}

X+ 2 4—x_21
x—1 2X 3

Xx+2 4—x:21
x—1  2x 3

(x»%2)2x—%4—-xﬂx——0::7

(x —1)(2Xx) 3

(viii)

Solution:

(2x% +4x)—(4x —4—x"+x) 7

2x% = 2x 3

2ﬁ+4x—5x+4+x221
2x7 —2x 3

3x*-x+4 7
2x* —2x 3
3(3x% —x +4) =7(2x" - 2x)
Ox?—3x +12=14x>-14x

— 14X —0x>—14x+3x—12=0
5% =11x—-12=0

As ax’ +bx+c=0

= a=5, b=-11, c=-12

Using formula:

x_—bix/bz—élac
| 2a
X_%HDiJPHY—Mﬂku)
2(5)
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b
Xx—-b x-a

(IX)
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. ) a b
Solution: + -

X—-b x-a

(9]

a(X—a)+b(x—-b)
(X—=b)(x—a)

=2

ax —a~ +bx—b’ R

X" —ax —bx +ab
ax—a’ +bx—b? =2(x* —ax —bx +ab)
ax —a’ +bx —b’ =2x* —2ax — 2bx +2ab
2x* =2ax—2bx +2ab—ax +a* —bx+b* =0
2x* —2ax—ax —2bx —bx+2ab+a’+b*=0
2x7 —3ax —3bx +2ab+a’+b* =0
2x* —(3a+3b)x+(a* +b’+2ab)=0
2x* —(3a+3b)x+(a+b)* =0
As Ax*+Bx+C=0
=  A=2,B=-(3a+3b) ,C=(a+b)

Using Formula

_ -B++/B*-4AC

2A

—[-(3a+3b)] £ \/[—(3a+3b)]2 _4(2)(a+b)?
o 2(2)

+3(a +b)iﬁ3(a +b)] —8(a+b)
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2 2 2
3(a+b)i\/[(—3)'(a+b)} —8(a+b)’
B 4

3(a+b)£/9(a+b)’ —8(a+b)’

X =
4

3(a+b)+y/(a+b)’

X =
4

3(a+b)+(a+b)

X =
4
d — ' 3 C b + (¢ +b
X:3(d+b) (a+Db) or x = (a+b)+(a+b)
4 4
, 4(a+b

X = 2lij~b») or X= ( : J

4 4

x:a+b or x=a+b
2
x:%(aer) or x=a+b

|
Solution set 1s {(a +b), ;(a + b)}

(x) —l+m -2+ 2L+m)x=0, (£0
Solution: - (¢ +m) - &2+ (2U+m)x=0, {#0
= (f+m)+ x> —20+m)x =0 g1032)
= x*—(20+m)x+(L+m)=0

As ax> +bx+c=0

= a=/(,b=—2¢+m) , c={+m
Using Formula

_ —btb®—-4dac

X

2a
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i 20
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The equations of the type ax* +bx*+¢ =0
txample 1:

Solve the equation x* —13x* +36=0

Solution: x'~13x"+36=0 ... ... (i)
Let "=y e (i)
Then x*' =y*
Equation (1) becomes
v =13y +36=0
y =9y —dy+36=0
(y=9)=4(y~9)=0
(y=9)(y-4)=0
Either y-9=0 or y-4=0,
y=9 or y=4
From equation (ii) Put y = x°
o or x’'=4
X’ :i\/§ or \/x—zzi\/z
— X =13 or x=1=2
The solution set is {2, +3]
Type (ii):
The equations of the type ap(x)+ b__ C
p(x)
Example 2;
3
Solve the equation 2(2x—1)+ S =5
Solution:
2(2x—l)+ . =5 . (1)
‘ 2x —1
[et 2x—=l=y (11)
Then the equation (1) becomes
Zy—i—i:S
b

or 2y’ +3=5y
2y‘2—5y+3:0

E.quations reducible to uadratic form

Using quadratic formula

ay’ +by+c=0

— a=2,b==-5,¢c=3
-b++b* —4ac
Y= 2a
_(_5)i\/(—5)2—4x2><3
e 2%2
5442524 5+1 541
Ty TS Ty
We have
y:E or y:E
4
y:ézi or yzﬂzl
4 2 4

From equation (ii) putting (y =2x—1)

2x—1=é or 2x—-1=1
2 _

2x=%+l or 2x=1+1=2
2)4:E or x:z

2 2

5
X == or X =1

Thus, the solution set is {l%}
m Reciprocal equations of the type:

a(x2 +%j+b(x+i)+c:0
X’ X

or ax'+bx’+cx*+bx+a=0
Reciprocal Equation

An equation is said to be a reciprocal equation, if it

. : 1
remains unchanged, when x is replaced by —.
X

Replacing x by ! n
X

4 3 2
ax” —=bx 4+ cex”—=bx+a=0. we have



e

Multiplying both side by x*, we get
a—bx+ox’ —bx’ +ax* =0,

By arranging these terms we get the same
equation .

Thus  ax’—=bx’+ex’—bx+a=0 is a

reciprocal equation.
| I :

Solve the equation

2x -5 —14x* - 5x+2=0
Solution:

2x =57 - 14x7 -5x+2=0
Dividing each term by x~.
20 5’ 14x 5x 2

> s 2 '>+__7:O
X" X~ X" X~ X
2x1—5x—14—§+ 27 =0
X X~
| 1 .
2l x"+— -5 x+— |-14=0 ... (1)
. x- X
| ..
Let x+—=y, .. (11)

X
Taking square both side

x3+—%+2(x)(l]:yz

X X

b 1 2
X-+—;—'—_ y“—Z
x*

So equation (1) becomes
2(y*—=2)-5y-14=0
2y’ —4-5y—14=0
2y’ ~5y—18=0

2y =9y +4y—18=0
y(2y-9)+2(2y=9)=0

- (2)'4())()/’%2):0

Either 2y-9=0 or y+2=0

L : |
From equation (ii) Putting y = x +—, we hav
X

I
2(x+i)—9:0 or x+—+2=0
X X
2 2
2x+—-9=0 or x“+1+2x=0
X

2x*—9x+2=0 or xT+2x+1=0

-

First we solve 2x*—9x+2=0 by quadrati
formula, we get
a=2,b=-9,c=2

‘= —b++/b* —4ac

2a
X:—(—9)i\/(—9)2—4x2x2

2X2
L _9++/BI-16
4
965
4

Now we solve x’+2x+1=0 by quadrati
formula
a=1,b=2,c=1

_ —b++/b? —4ac

X

2a
2+ J(2) —4x1x]
X =
2x1
—2+4-4 20
X:—z—‘ or X = 5

x =—1,—1

Thus, the solution sct 1s {—l.
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m Exponential equations:

L exponential equations, variable occurs in
cxponent. For example 2* =8

Solve the equation 5% 4+ 517X = 2¢
Solution: 5'** 4+ 357 = 2¢

SRR R L o P

x5
or 3.3“'+5—X—26=0 (i)

Let 5% =,

Then equation (i) becomes

Either y—5=0 or Sy—-1=0,
y=5 or Sy=1
[
or y:§=5
From equation (ii) Put y = 5"
5¢ =5 or 5¢=5"
= x=1 or =—x=-1

- The solution set is {il} .

m The equations of the type:

(x+a)(x+b)(x+c)(x+d)=k

b

where a+b=c+d

Example 5:

Solve the equation
(x-1)(x+2)(x+8)(x+5)=19

Solution:
(;(—])(x+2)(x~k8)(x+5):19

Or [( ) (x +8)][(x +2)(x+5)J—J9:
(- -1+8=2+5)

(x* +7x=8)(x* +7x+10)=19=0 ... ()
Let x’+7x=y . (i)
Then equation (1) becomes
(y-8)(y+10)-19=0
y’+2y—-80-19=0

Yy +2y-99=0

y +11ly-9y-99=0
y(y+ll)-9(y+1l)=0
(y+11)(y=9)=0
Either y+11=0 or y=9=0

From equation (ii) Put y = x* +7x

x?+7x=9=0

First we solve x*+7x+11=0 by quadratic
formula
a=1,b=7, c=11

_—bi\/b2—4ac
2a
——7i\/(7)2—4(1)(]1)
2(1)
7+J49-44 745
2 2
Now we solve x> +7x—-9=0
a=1,b=7, c=-9
_~bi\/b2—4ac
2a
75 (1) -40)(-9)
2(1)
“T£J49436 _ 7485
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