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Quadratic Equations
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Reciprocal Equation (U.B)

(LHR 2015, 16, 17, FSD 2017, MTN 2015, 17,
RWP 2017, BWP 2017, D.G.K 2016, 17)

An equation, which remains unchanged
when ‘X’ is replaced by 1 is called
X

reciprocal equation.

e.g. a(x2+%j+b(x+£j+c:0
X X

ax* +bx®+cx’ +bx+a=0

Exponential Equation (U.B)

(LHR 2015, GRW 2017 SWL 2017, SGD 2017,
D.G.K 2015, MTN 2016)

An equation, in which a variable or an
algebraic expression occurs in exponent is
called exponential equation.

eg. 2°+64.27°-20=0
Or
32 =123 -3 etc.

Equations Reducible to Quadratic
Form (K.B + A.B + U.B)
The Equations of the type

ax* +bx>+c=0

Solve the equation x* -13x*+36=0
Solution:

x*—13x*+36=0

(x*)? =13x*+36=0— (i)

Let x> = y— (ii)

Equation (i) =

y?—13y+36=0

y?—9y—4y+36=0
y(y—-9)-4(y-9)=0
(y-9)(y-4)=0

Either
y—9=0 or y-4=0
=y=9 or y=4
Putting the value of y in equation (ii)
=x*=9 or x*=4
Taking square root on both sides
=X=13 or X=%2
.. Solution Set={+3,+ 2}

The Equations of the type

ap(x)+L:c

p(x)
Example 2: (Page # 8)

Solve the equation 2(2x—-1) + 5

(K.B + A.B)
3

=5
1
Solution:
2(2x-1) +

x1 W

Let 2x—1=y—> (ii)
Equation (i) =

2y+§=5
y

2y*+3=5y

(by Mul both sides by y)
2y* -5y+3=0
2y*—2y-3y+3=0
2y(y-1)-3(y-1)=0
(y-D(2y-3)=0
Either

y-1=0 or 2y-3=0
=y=1 or 2y=3

o3
2

Putting the values of y in equation (ii)

=2x-1=1 or 2x—l:g
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Quadratic Equations

2Xx=1+1 or 2x=—+1

N
x
I
N
o
-~
N
b3 >
Il Il
ANlapNnploaNdlw

x=1 or

. Solution Set= {1%}

(A.B + K.B)

Reciprocal Equation of the type:

a(x2+%]+b(x+§)+c:0 or

ax* +bx®+cx’ +bx+a=0

Example 3: (Page #9) (A.B)

Solve the equation
2x* —5x° —14x*—5x+2=0

Solution:

2x* —5x° —14x* -5x+2=0
2x* +2-5x° -5x-14x* =0
Dividing each term by x*

5

2x2+%—5x———14:0
X X

Z(X2 +%}—5(x+£j—14:0 — (i)
X X

1 o
Let x+;: y — (ii)
Squaring both sides
y=-2

x2+%+2:y

X2 +i2 =y*-2

X
Equation (i) =
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
(2y-9)(y+2)=0
Either

2

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

Ly
2

Putting the values of y in equation (ii)
9
When y=—
y 2

1 9
X+=—==
X 2
2x* +2=9x
2x*—9x+2=0
By using quadratic formula

‘o —b++/b?—4ac

2a

_—(-9) (-9’ - 4(2)(2)
2(2)

L 9%B1-16
4
X_9i\/@

4
When y=-2
x+1:—2

X

PEEn] — D
X*+2x+1=0
(x+1)*=0
=Xx+1=0
Or x=-1

X

Thus, Solution Set= {—1,

9+/65
4

(A.B + K.B + U.B)

Exponential Equation:
5y+E =26 or 5" 4+57% =26
y

Example 4: (Page # 10)

Solve the equation 5"* +5 = 26

Solution:

51+x +51—x — 26
5.5 +5'5* =26
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5.5 +5£X:26 S (i)

Let 5* =y — (ii)
Equation (i) =
5y+§=26

y
5y* —26y+5=0
5y*—26y+5=0
5y*—25y—y+5=0
(y-95)(Gy-1)=0
(y-95)(Gy-1)=0

Either
y—-5=0 or 5y-1=0
1
=5 or =—
y y 5

Putting the values of y in equation (ii)
5 -5 0r 5=x
5

=5 =5 or §*"Es
. Bases are same
x=1 or x=-1
Thus, Solution Set :{il}
Type (v) (A.B + U.B + K.B)

The Equation of the type of
(x+a)(x+b)(x+c)(x+d) =k where

a+b=c+d

Example 5: (Page # 11

Solve the equation
(Xx=1)(x+2)(x+8)(x+5) =19
Solution:
(x=1)(x+2)(x+8)(x+5)=19
(X=D)(x+8)(x+2)(x+5)=19 (.--1+8=2+5)
(X* +7x—8)(X* + 7x+10) =19 =0— (i)
Let x> +7x = y—>(ii)
Equation (i) =
(y-8)(y+10)-19=0
y’+10y—8y—-80-19=0
y?+2y—99=0
y?+11y-9y-99=0

y(y+11)-9(y+11) =0
(y+11)(y-9)=0

Putting the values of y

(X* +7x+11) (x> +7x-9) =0
Either

X +7x+11=0 or x*+7x-9=0
When x* +7x+11=0

Solving by quadratic formula, we
have

() -y
2(1)
_7:\39-4

2
745
2
When x* +7x-9=0

7+,(7)’ -4(1)(-9)

X =
2(1)
2
_—T7++85
2
. Solution Set = 7445 , ~7++/85
2 2
Solve the following equations.
Q1 2 -11x'+5=0 (A.B)

Solution:
2x* —11x*+5=0
2(x*)? -11x* +5=0—> (i)
Let x>=y
Putting x> = y in equation (i)
2y —11y+5=0
2y? —10y-y+5=0
2y(y-5)-1(y-5)=0
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Unit-1 Quadratic Equations
(y-5)(2y-1)=0 Q.3 5x*=7x' -2 (FsD2016)  (A.B)
Either Solution:
y-5=0 or 2y-1=0 Byt — 7yt _2
y=5 2y=1 5(x%)2—7x%+2:0—>(i)
1 ,
y=3 Let x* =y
Putting y = x2 Putting x* =y in equation (i)

x?=5 or X _1
2

Taking square root on both sides

1
X =+/5 X=+——
J2
) 1
~. Solution Set = {i\/g +—
)
Q2 2x'=9x*-4 (A.B)
Solution:
2x* =9x* -4
2(x*)? —9x* +4=0—(i)
Let x*=y

Putting x* =y in equation (i)
2y -9y +4=0

2y -8y —y+4=0
2y(y-4)-1(y-4)=0
(y-4)(2y-1)=0

Either
y-4=0 or 2y-1=0
y=4 2y=1
1
=3
Putting y = x?
x!=4 or X _1
2
Taking square root on both sides
1
X=12 X_i\/f

.. Solution set = {ﬂ,i

}

-

5y —7y+2=0

5y? -5y —2y+2=0

Sy(y-1)-2(y-1)=0

(y-)(®y-2)=0

Either

y-1=0 or 5y-2=0

Ya=il or b5y=2
2

y=g

Putting y = x"*
1 1
e =11 ] RS :g
5

x=1 X= E
625
.. Solution Set= {1, E}
625
Q.4 X +54=15x" (A.B)
Solution:

X 454 =15x%

1)? L
£x3] —15x% +54=0— (i)

W=

Letx3=y
1

Putting x2 =y in equation (i)

y’—15y+54=0

y>—9y—6y+54=0

y(y-9)-6(y-9)=0
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Unit-1 Quadratic Equations
(-9 (y-6)=0 2
.6 2 1 =4 A.B
Either Q (@x+ )+2x2+1 (A-B)
y-9=0 or —6=0 Solution:

=9 or =6 2x% +1) + =4 (i
y . y ( ) 2x2 +1 (i)

1 1 Putting the value of ‘a’ in equation (i)
X*=9  or x=6 a+>-4-0 (Mul both sides by a)
Taking cube on both sides a

N3 N3 a’+3-4a=0
[x3] :(9)3 or (x3} :(6)3 a’—4a+3=0
a®’-3a-a+3=0
X =729 or x=216 a(a-3)-1(a-3)=0
. Solution Set={729,216} (a-3)(a-1)=0
Q.5 3x%+5=8x"  (swL2014) (A.B) Either
Solution: a-3=0 or a-1=0
3x? +5=8x" a=3 ) a=1
3(x1)?—8x 1 +5=0 —)(I) Puttinga =2x“+1
. 2x*+1=3 or 2x*+1=1

Letx" =y . )
Putting x ™" =y in equation (i) R 2x’ =1-1
32 8y 0 & = 2 2x* =0
3y2 3y 5y 150 (e X =0

y moymoy+o= Taking square root on both sides
3y(y-)-5(y-1=0 . X =0
(y-D@By-5)=0 -

={0,+
Either Solution Set = {0, +1}
y—-1=0 of=3y=0=% Q7 T +4(X_3j:4 (A.B)
y=1 or 3y=5 X—-3 X
_o Solution:
3 X X—3
Putting y - et G S0
5
-1 -1 _
x* =1, X"=3 If y=—" (i)
1.4 1.5 4
x X 3 Equation (i) => y+—=4
Taking reciprocal on both sides y
3 y +4=4y
=>x=1 X=—=
5 y?—4y+4=0
. Solution Set:{l,g} (yz)—2(y)(2)+(2)2 =0
(y-2)° =0

MATHEMATICS -10 Unit- 1 19



Watch Video Explanation of these notes on our website: www.LastHopeStudy.Com

Unit-1 Quadratic Equations
Taking square root on both sides a4 3 a4 2
y—2=0 2 3
y =_2 _ o Putting a= ax+l
Putting value of y in equation (i) 4x -1
X 4x+1_3 or 4x+1_2
X—3 4x-1 2 4x-1 3
X=2(x-3) 2(4x+1) =3(4x-1) or 3(4x+1)=2(4x-1)
X=2x-6 8x+2=12x-3 12x+3=8x~2
6=2x-X 12x—8x=2+3 12x-8x=-2-3
6=X 4x =5 4x=-5
Or x=6 5 -5
X=— X=—
- Solution Set= {6} 4 4
. 5)
B - Solution Set = {J_r—}
08 4x+1+4x 1:21 (A.B) 4
4x -1 4x+1 6 X—a X+a 7
. Oy A Tk (A.B)
Solution: X+a X—-a 12
4x+1+4X—1:2}_)(i) Solution:
4x-1 4x+1 6 N =gl ) .
4141 wa x-a 120
Leta= A1
X— X—a
Then, S |
1 4x-1 1 _x+a
a 4x+1 5 )
Putting the values in equation (i) Puttllng tl;e Vhiyes in equation (1)
arl 13 b 12
a 6 b_i_l 0
a’+1 13 b 12
a 6 Mulglplylng by 12b
6a’+6=13a 1232‘1i‘7b =0
6a>—13a+6=0 12b°=7b - 12=0

6a’-9a—-4a+6=0
3a(2a—-3)-2(2a-3)=0
(2a-3)(3a—2)=0
Either
2a—-3=00r3a-2=0
2a=33a=2

12b*> —16b+9b—-12=0
4b(3b—4)+3(3b-4)=0
(3b—4)(4b+3)=0

Either
3b—4=0 o0rdb+3=0
Bb=4 4b=-3
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Quadratic Equations

w

hb=-2>

9’#

4
3
th=

X+a
x—a 3 x-a 4
x+a 4 x+a 3
4(x—a)=-3(x+a) 3(x—a)=4(x+a)
4dx—4a=-3x—3a 3x—3a=4x+4a

4x+3x=-3a+4a 3x—-4x=4a+3a

X =a—-X =T7a

X=—X=-7a

~N| o

", Solution Set = {—7a , %}

Q.10 x'—2x*-2x*+2x+1=0

(A.B + K.B)
Solution:
X' —2x* —2x* +2x+1=0
Divide by x?

x*o2xd 2x 2x 1
+

X2 — 2% — 2+2+i:0
X it
x2+i2—2x+z—2:0
X X

(x2+%j—2(x—%j—2=0—>(i)

Let x—%:a—>(ii)

Taking square on both sides

i

2, 1
X2

By putting values in equation (i)

X =a’+2

(a2+2)—2a—2:0
a’+2-2a-2=0

a’-2a=0
a@-2)=0
Either
a=0 or a-2=0
a=2
putting the value of a in equation (ii)
whena =0 when a = 2
x—%:0—>(iii) x—§:2—>(iv)

Equation (iii) = x = 1
X

x* =1

Taking square root on both sides
x==x1

Equation (iv)=

Xe1 =9 x

1 [

Here

a=1lb=-2,c=-1
Using quadratic formula
y —b++/b?—4ac
2a
~(=2)£(-2) 4D
2(1)
_2+4+4

2
_2+8
2

24242

2

2(1iﬁ)
-———
=1+2

.. Solution Set = {il,li \/5}

Q.11 2x*+x*-6x*+x+2=0
(A.B + K.B)

=

Solution:
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2x + 3 —6x +x+2=0- (i)

Dividing by x*, we get
2X% + X —6+£+%:0
X X

2(x2+i2j+[x+lj—6:0
X X

Let x+1:y—>(ii)
X

Squaring both sides

2
2o
X

2

X +i+2:y2
X

2

x2+%:y2—2
Putting the values in equation (i)
2(y*-2)+y-6=0
2y*—4+y-6=0
2y?+y-10=0
2y*+5y—4y-10=0
y(2y+5)-2 (2y+5)=0
(2y+5) (y-2)=0
Either
2y+5=0o0r y-
2y =-5, y

-5

v

Putting the values of y in equation (ii)

-5
When y=—
y 2

1
X+==y
X

1 -5
X+—=—

X 2
x*+1_ -5

X 2

2x° + 2= -5x
2x* +5x+2=0
2X° +4x+X+2=0
2X(X+2)+1(x+2)=0

(x+2)(2x+1) =0
Either
x+2=0 or 2x+1=0
X=-2 2x=-1
-1

2
When y =2

1

X+==y
X

x+1=2
X

X241
=

X® +1=2x

x> —2x+1=0

(x-1)=0

Taking square root on both sides

x—1=0

a1

X

2

.. Solution Set= {l, —2,—%}

Q.12 4.2*%-92°+1=0 (A.B + K.B)

Solution:
427092 +1=0
42%2-9.2+1=0
8.(2)" -9.2" +1=0->(i)
Let 2° =y — (ii)
Equation (i)=
8y*-9y+1=0
8y*-8y—y+1=0
8y(y-D)-1(y-1)=0
(y-D@By-1D=0

Either
y—-1=0 or 8y-1=0
y=1 8y=1

yoL
8
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Quadratic Equations

Putting the value of y in equation (ii)

when y =1, when y :%

2=y, 2=y
=1 -1
8
2% =20 zxzé
2% =273
.. Bases are same
=x=0 X=-3

.. Solution Set={0,-3}
Q.13 32 =12.3*-3 (A.B + K.B)
Solution:

3242 =12.3* -3

342 _12.3*+3=0

37,32 -12.3*+3=0

9(3")* -12.3*+3=0—(i)

Let 3* =y — (ii)

Putting 3 =y in equation (i)

9y?—12y+3=0

9y —9y—3y+3=0

9y(y-1)-3(y-1)=0

(y-1)(9y-3)=0

Either
y-1=0 or 9y-3=0
y=1 9y =3
yo2
9
_1
3
Putting the value of y in equation (ii)
when y=1 when y:%
=y =y
=1 3= 1
3
=3 3= %
3X — -1

.. Bases are same
Xx=0 x=-1
- Solution Set ={0,-1}

Q.14 2+64x27-20=0 (A.B + K.B)
Solution:

2" +64x27-20=0

2" +64x27-20=0

2X+%—20:0—>(i)

Let 2* =y —(ii)
Put 2* =y in equation (i)

y+ _20-0
y

Multiplying throughout by y
y? +64—20y =0
y’—20y+64=0
y’—4y-16y+64=0
y(y—4)-16(y—4)=0
(y—4)(y-16)=0

Either

y—-4=0 or y-16=0

y=4 y=16

Putting the value of y in equation (ii)
wheny =4 wheny =16

2=y 2=y

2X = 4 2X :16

2 =2° 2 =2"

- Solution Set={2,4}
Q.15 (Xx+1)(x+3)(x—=5)(x—7)=192
(A.B + K.B + U.B)

Solution:
(X+D(x+3)(x=5)(x-7)=192

w(1-5=—4  3-7=-4)
(X+D(x=5)(x+3)(x-7)=192
(x* - 4x-5)(x* - 4x—21) =192 > (i)
Let x* —4x =y — (ii)
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Quadratic Equations

Equation(i)=
(y=-5)(y—-21)=192

y® —26y+105=192

y?> —26y+105-192=0
y>—26y—-87=0
y>—29y+3y—-87=0
y(y—29)+3(y—-29)=0
(y-29)(y+3)=0

Either

y—-29=0 or y+3=0
y=29 or y=-3
Putting the values of y in equation (ii)
when y =29

X’ —4x=y
X* —4x =29
x> —4x-29=0
a=1b=-4,c=-29
Using quadratic formula
X:—bi\/bz —4ac

29
| —(~4) £ /(-4)* —4x1x(-29)
- 2x1

X=4im

X=4i3m
2

X=4i2@=2£2iJ§J

2 2

x=21\/§

wheny =-3
X>—4x=y

X* —4x=-3

X —4x+3=0
X*-3x—x+3=0
X(x=3)-1(x-3)=0
(x=3)(x-1) =0
Either

X

Xx—3=0 or Xx—1=0
Xx=3 , x=1

- Solution Set = {1,3,2:++/33}
Q.16 (x-D(x—-2)(x—8)(x+5)+360=0
(U.B + K.B)
Solution:
(x=1)(x—-2)(x—8)(x+5)+360=0
(X* —2X—Xx+2)(x* —8x+5x—40)+360=0
(x* =3x+2)(x* —3x—40)+360=0— (i)
Let x> —3x = a — (ii)
Equation (i)=
(a+2)(a—40)+360=0
a’—40a+2a-80+360=0
a®—38a+280=0
a®—28a-10a+280=0
a(a—28)—10(a—28)=0
(a—28)(a-10)=0
Either
a-28=0 or a-10=0
a=28 a=10
Putting the values of a in equation (ii)
When a =28

x> —3x =28
U8 = 0
X*—7Xx+4x—-28=0
X(Xx=7)+4(x-7)=0
(x=7)(x+4)=0

Either

Xx—7=0 or x+4=0
X=17 x=—4
when a=10

x> —3x=10

x> —3x-10=0

x> —5x+2x-10=0
X(x—=5)+2(x-5)=0
(x=5)(x+2)=0

Either
Xx—5=0 or x+2=0
x=5 X=-2

- Solution Set ={7,—4,5,-2}
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