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1. Find which of the following equations are quadratic:

(i) (3x —1)>=5(x + 8)

(ii) 5x2 — 8x = -3(7 — 2x)

(iii) (x -4) Bx+1)=(3x—-1) (x + 2)

(iv) x> + 5x — 5 = (x — 3)?

(v) 7x3 = 2x2 + 10 = (2x — 5)*

(Vi) (x=1)2+ (x+2)2+3(x+1)=0

Solution:

(i) Bx = 1)2=5(x + 8)

= (9x2—-6x + 1) =5x + 40

= 9x? — 11x — 39 = 0; which is of the general form ax® + bx + ¢ = 0.
Thus, the given equation is a quadratic equation.

(i) 5x? — 8x = -3(7 — 2x)

= 5x? — 8x = 6x — 21

= 5x% — 14x + 21 = 0; which is of the general form ax? + bx + ¢ = 0.
Thus, the given equation is a quadratic equation.

(i) (x—4) (Bx+1)=(3x—=1) (x +2)

=32+ Xx—-12x-4=3x>+6X — X — 2

= 16x + 2 = 0; which is not of the general form ax? + bx + ¢ = 0. And it’s a linear equation.
Thus, the given equation is not a quadratic equation.

(iv) x> + 5x — 5 = (x — 3)?

> x?+5x-5=x2-6x+9

= 11x — 14 = 0; which is not of the general form ax? + bx + ¢ = 0. And it's a linear equation.

Thus, the given equation is not a quadratic equation.



(v) 7x3 = 2x% + 10 = (2x — 5)?
= 7x—2x2+10=4x?>-20x + 25

= 7x3 - 6x% + 20x — 15 = 0; which is not of the general form ax® + bx + ¢ = 0. And it's a cubic
equation.

Thus, the given equation is not a quadratic equation.

(Vi) (x =17+ (x +2)2+3(x+1) =0

> x2-2x+1+x2+4x+4+3x+3=0

= 2x? + 5x + 8 = 0; which is of the general form ax? + bx + ¢ = 0.
Thus, the given equation is a quadratic equation.

2. (i) Is x = 5 a solution of the quadratic equation x2-2x —15=0?
Solution:

Given quadratic equation, x> —2x—-15=0

We know that, for x = 5 to be a solution of the given quadratic equation it should satisfy the
equation.

Now, on substituting x = 5 in the given equation, we have

L.H.S = (52— 2(5) — 15

=25-10-15
=0
=R.H.S

Therefore, x = 5 is a solution of the given quadratic equation x> —2x — 15 =0
(i) Is x = -3 a solution of the quadratic equation 2x*> - 7x +9 =0?
Solution:

Given quadratic equation, 2x* —7x+9 =0

We know that, for x = -3 to be solution of the given quadratic equation it should satisfy the
equation.

Now, on substituting x = 5 in the given equation, we have



LH.S = 2(-3)2 = 7(-3) + 9
=18+21+9

=48

#R.H.S

Therefore, x = -3 is not a solution of the given quadratic equation 2x? —7x + 9 = 0.
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1. Without solving, comment upon the nature of roots of each of the following equations:
(i) 7x> —9x +2 = 0 (ii) 6x*—13x +4 =0

(iii) 25x2 = 10x + 1= 0 (iv) X2 + 2V3x -9 =0

(V) x2—ax—b2=0 (vi)2x2+8x+9=0

Solution:

(i) Given quadratic equation, 7x>—9x +2 =0
Here,a=7,b=-9andc=2

So, the Discriminant (D) = b? — 4ac

D = (-9Y - 4(7)(2)

=81-56

=25

As D > 0, the roots of the equation is real and unequal.
(ii) Given quadratic equation, 6x? — 13x +4 =0
Here,a=6,b=-13andc=4

So, the Discriminant (D) = b? — 4ac

D = (-13)° - 4(6)(4)

=169 — 96

=73



As D > 0, the roots of the equation is real and unequal.
(iii) Given quadratic equation, 25x> — 10x + 1 =0
Here,a=25,b=-10andc=1

So, the Discriminant (D) = b? — 4ac

D = (-10)? — 4(25)(1)

=100-100

=0

As D = 0, the roots of the equation is real and equal.
(iv) Given quadratic equation, x? + 2V3x —9=10
Here,a=1,b=2V3andc=-9

So, the Discriminant (D) = b? — 4ac

D = (2V3)? — 4(1)(-9)

=12+ 36

=48

As D > 0, the roots of the equation is real and unequal.
(v) Given quadratic equation, x> —ax —b?=0
Here,a=1,b =-aand c = -b?

So, the Discriminant (D) = b? — 4ac

D = (a)* - 4(1)(-b?)

= a? + 4b?

a’ + 4b? is always positive value.

Thus D > 0, and the roots of the equation is real and unequal
(vi) Given quadratic equation, 2x*> + 8x + 9 =0

Here,a=2,b=8andc=9



So, the Discriminant (D) = b? — 4ac
D = (8)*-4(2)(9)

=64 -72

=-8

As D < 0, the equation has no roots.
2. Find the value of ‘p’, if the following quadratic equations has equal roots:
(i)4x2=(p-2)x+1=0

(i) x*+ (p-3)x+p=0

Solution:

(i4x*—(p—-2)x+1=0
Here,a=4,b=-(p-2),c=1
Given that the roots are equal,

So, Discriminant =0 = b’>-~4ac=0

D = ((p— 2))~ 4(4)(1) = 0
=>p’+4-4p-16=0
=p?-4p-12=0

= p?-6p+2p—-12=0
=p(P-6)+2(p-6)=0
=(P+2)(p-6)=0
=>p+2=0o0rp-6=0
Hence,p=-2orp=6

(i) x>+ (p-3)x+p=0
Here,a=1,b=(p-3),c=p

Given that the roots are equal,



So, Discriminant =0 = b?>-4ac=0
D = (p - 3y~ 4(1)(p) = 0

= p?+9-6p—-4p=0

= p>~10p+9=0
=p>9p-p+9=0

= p(p-9)-1(p-9)=0

= (-9p-1)=0
=>p-9=0o0rp-1=0
Hence,p=9orp=1
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Solve equations, number 1 to 20, given below, using factorization method:
1.x>2-10x-24=0

Solution:

Given equation, x> —10x —24 =0
X?—12x+2x—-24 =0
X(x—=12)+2(x—-12)=0
(x+2)(x-=12)=0
So,x+2=0o0rx—-12=0
Hence,

x=-2o0rx=12

2.x2-16=0

Solution:

Given equation, x> — 16 =0

X>+4x—-4x+16=0



X(x+4)-4(x+4)=0
x—-4)(x+4)=0
So,(x—4)=0o0r(x+4)=0
Hence,

x=4orx=-4
3.2x>-"%x=0

Solution:

Given equation, 2x2 - % x =0
4x2-x=0

X(4x—-1)=0

So, eitherx=00or4x—-1=0
Hence,

x=0orx="%

4. x(x-5)=24

Solution:

Given equation, x(x — 5) = 24
x? —5x = 24

x?—5x—-24=0
x?—8x+3x-24=0
X(x—8)+3(x-8)=0
(x+3)(x-8)=0
So,x+3=00rx—-8=0
Hence,

x=-30orx=8



5.9/2x=5+x?

Solution:

Given equation, 9/2 x = 5 + x?
On multiplying by 2 both sides, we have
9x = 2(5 + x?)

9x =10 + 2x?
2x2-9x+10=0
2x2—4x—-5x+10=0
2x(x—2)-5(x-2)=0
(2x=5)(x-2)=0
S0,2x-5=00rx—-2=0
Hence,

x=5/2orx=2
6.6/x=1+x

Solution:

Given equation, 6/x = 1 + x
On multiplying by x both sides, we have
6 =x(1+x)

6=x+x2

x>+x-6=0
x*+3x—-2x-6=0
X(x+3)—-2(x+3)=0
x=2)(x+3)=0

So,x—2=0o0rx+3=0



Hence,

x=2o0rx=-3

7.x=(3x + 1)/ 4x

Solution:

Given equation, x = (3x + 1)/ 4x
On multiplying by 4x both sides, we have
4x(x) = 3x + 1

4x2 = 3x + 1

4x2-3x-1=0
4x2—4x+x-1=0
4x(x—1)+1(x—=1)=0
4x+1)(x=-1)=0

So,4x+1=00orx—-1=0

Hence,
=-1/4orx=1

8. x+1/x=2.5

Solution:

Given equation, x + 1/x=2.5
x+1/x=15/2

Taking LCM on L.H.S, we have
(x> + 1)/ x=5/2

2(x2+ 1) = 5x

2x? + 2 = bx

2x>—-5x+2=0



2x2—4x-x+2=0
2x(x—-2)-1(x—=2)=0
(2x-1)(x-2)=0
So,2x—1=00rx-2=0
Hence,

x=%0rx=2
9.(2x-3)*=49

Solution:

Given equation, (2x — 3)? =49
Expanding the L.H.S, we have
4x2 —12x + 9 =49
4x*—12x-40=0

Dividing by 4 on both side
x*-3x-10=0
x*—5x+2x-10=0
X(x=5)+2(x-5)=0
x+2)(x=5)=0
So,x+2=00rx—-5=0
Hence,

x=-2o0r5

10. 2(x2—-6) = 3(x — 4)
Solution:

Given equation, 2(x*> — 6) = 3(x — 4)



2x2—-12=3x-12

2x% = 3x

x(2x-3)=0
So,x=0o0r(2x-3)=0

Hence,

x=0orx=3/2

M. (x+1)(2x+8)=(x+7) (x + 3)
Solution:

Given equation, (x + 1) (2x + 8) = (x + 7) (x + 3)
2x2 +2x + 8x + 8 = x% + 7x + 3x + 21
2x2 +10x + 8 = x? + 10x + 21
x*=21-8

x*~13=0

(x—=V13) (x +V13) =0
So,x-V13=0o0rx+V13=0
Hence,

x=-V13 orx =13

12. x?—(a+b)x+ab=0
Solution:

Given equation, x> — (a+b)x+ab=0
x*—ax—bx+ab=0
X(x—a)—b(x—a)=0
(x—=b)(x—a)=0

So,x—b=0orx—-a=0



Hence,

X=borx=a

13. (x +3)?-4(x+3)-5=0
Solution:

Given equation, (x + 32— 4(x +3)-5=0
(X*+9+6x)—4x-12-5=0
x*+2x-8=0
x*+4x—-2x—-8=0
X(x+4)-2(x—4)=0
(x=2)(x+4)=0
So,x—2=0o0orx+4=0
Hence,

x=2o0rx=-4

14.4(2x - 3)*-(2x-3)-14=0
Solution:

Given equation, 4(2x — 3)>— (2x—-3)-14=0
Let substitute 2x -3 =y

Then the equation becomes,
4y?—y—-14=0

4y? -8y +7y—14=0
4y(y-2)+7(y-2)=0

(4y +7)y—-2)=0
So,4y+7=00ry—-2=0

Hence,



y=-7l4ory=2

But we have takeny = 2x — 3
Thus,
2x—-3=-7/l40or2x-3=2
2x=5/40r2x=5

x =5/8 or x =5/2
15.3x-2/2x-3=3x-8/x+4

Solution:

Given equation, 3x — 2/ 2x-3=3x-8/x+4

On cross-multiplying we have,

(3x — 2)(x + 4) = (3x — 8)(2x — 3)

IX°—2x+12x -8 =6x>—16x—9x + 24

3x2+ 10x — 8 = 6x? — 25x + 24
3x?—35x+32=0
3x?—3x-32x+32=0
3x(x— 1) = 32(x— 1) = 0
(Bx—-32)(x—-1)=0
S0,3x—-32=00rx—-1=0
Hence,

x=32/3orx=1

16. 2x2 - 9x + 10 = 0, when:
(i) x € N (i)x € Q

Solution:

Given equation, 2x> —9x+ 10 =0



2x2—4x-5x+10=0
2x(x—2)—-5(x—-2)=0
(2x=-5)(x-2)=0

So,2x-5=00rx-2=0

Hence,
x=52o0rx=2
(i) When x € N

x = 2 is the solution.
(i) Whenx € Q
X = 2, 5/2 are the solutions

x—3+x+3_21

X+3 m—3 =

17.

Solution:

><—3+><+3_21
X+3 x-3 2
(x-3F +(x+3F 5

(2 + 3% -3 2
¥ —Fx+ Q9+ %2 +HBx+T 5
= 5 ==
%< - Q 2

2(2x* + 18) = 5(x* - 9)
4x? + 36 = 5x? — 45
x*-81=0
x=9)(x+9)=0

S0, x—9=00rx+9=0

Hence,



Xx=9o0orx=-9
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1. Solve, each of the following equations, using the formula:
(i) x> — 6x = 27

Solution:

Given equation, x> — 6x = 27

x?—6x—-27=0

Here,a=1,b=-6and c =-27

By quadratic formula, we have

b+ /b — dac
‘ 2a
L, (6 V(—6)7 —4(1)(—27)
2(1)
6+ 36— 108
2
6 + /144
-
2
6+12
T
2
18 6
r=— T —
2 2
r=2>0
T 3

Therefore, x =9 or -3
(i) x2-10x+21=0

Solution:



Given equation, x2—10x+21=0

Here,a=1,b=-10and ¢c = 21

By quadratic formula, we have
—b+ /b — 4dac

2a
—(—10) + /(—10)Z — 4(1)(21)

2(1)
2
10 + /16
2

10 + 4
I —

I =

T =

B
Il
-
&
|

Therefore, x =7 orx=3

(iii) x>+ 6x—-10=0

Solution:

Given equation, x2 +6x—-10=0
Here,a=1,b=6andc=-10

By quadratic formula, we have



—b+ /b — dac

T 2a

6+ /6% — 4(1)(~10)
2(1)

T =

6+ /36— —40
n 2
_—ﬁiwﬁ
v 2
—6 + 2,/10

2

6 2,10
— +
T 2

r=—-34+/19

Therefore, x =-3 + V19 or x = -3 — V19
(iv)x>+2x-6=0

Solution:

Given equation, x2 +2x -6 =0
Here,a=1,b=2andc=-6

By quadratic formula, we have



—b+ /b — dac
Ir =

2a
24 v-’z? — 4(1)(—6)
o 2(1)
_94 /A9
o 7 p—y
2
2428
T T
— —24 21;;"{?
R
N i
I
) 2
r=—1++7

Therefore, x =-1+ V7 or x = -1 -7
(V)3x2+2x-1=0

Solution:

Given equation, 3x>+2x—-1=0
Here,a=3,b=2and c =-1

By quadratic formula, we have



—b+ /b — dac

T 2a

94 vfzi* —4(3)(-1)
2(3)

T =

24112

- 6

. —2+,/16
N 6

244

—

Therefore, x =1/3 or x = -1
(vi)2x2+7x+5=0

Solution:

Given equation, 2x2+7x +5=0
Here,a=2,b=7andc=5

By quadratic formula, we have



b VB — dae

* 2a
- “TE T - 4(2)(5)
2(2)
7+ A0 — 40
. 49 — 40
4
T +4/0
T
. -T+3
Ty
. 4 . 10
4 4
1.5
T = T = 5

Therefore, x = -1 or x =-5/2

(vii) 2/3 x = -1/6 x> - 1/3

Solution:

Given equation, 2/3 x = -1/6 x* — 1/3
1/6 x2+2/3x+1/3=0

Multiplying by 6 on both sides

x> +4x+2=0
Here,a=1,b=4andc=2

By quadratic formula, we have



—4 21,-‘@
L' = — =
2 2

r=—-24,2

Therefore, x = -2 + V2 or x = -2 — \2
(viii) 1/15 x2 + 5/3 = 2/3 x

Solution:

Given equation, 1/15 x* + 5/3 = 2/3 x
1/15x*—-2/3x +5/3=0

Multiplying by 15 on both sides
x?—10x+25=0
Here,a=1,b=-10and c=25

By quadratic formula, we have



* 2a
(—10) + /(—10)2 — 4(1)(25)
‘ 2(1)
. 10 + /100 — 100
2
10 + /0
* 9
., 10
2
T 51

Therefore, x = 5 (equal roots)
(ix) x2—6=2+2x

Solution:

Given equation, x2— 6 = 2 V2 x
X2—2V2x-6=0
Here,a=1,b=-2V2andc=-6

By quadratic formula, we have

b+ 2 _ dac
_"_;(_
2a
_—(-2B) % =243 F - 4(1)(-6)
1)
_2R2+32 224 2Bz 28-48
= = = =

- Gf and_zf =32 and -2

Therefore, x = 3Y2 or x = V2
(X) 4/x — 3 = 5/ (2x + 3)

Solution:



Given equation, 4/x — 3 = 5/ (2x + 3)
(4 - 3x)/ x=5/(2x + 3)

On cross multiplying, we have

(4 — 3x)(2x + 3) = 5x

8x — 6x? + 12 — 9x = 5x
6x2+6x—-12=0

Dividing by 6, we get

x?+x-2=0
Here,a=1,b=1andc=-2

By quadratic formula, we have

141 8

Therefore, x =1 orx =-2
(xi)2x+ 3/ x+3=x+4/x+2

Solution:



Given equation, 2x + 3/ x+3=x+4/x+2
On cross-multiplying, we have
(2x+3)(x+2)=(x+4)(x+3)

22 +4x + 33X+ 6 =x2+3x +4x + 12
2+ TX+6=x2+T7x+12
xX*+0x-6=0
Here,a=1,b=0andc=-6

By quadratic formula, we have
Therefore, x = V6 or x = -\6

(xii) V6x2 — 4x — 26 = 0

Solution:

Given equation, V6x2 — 4x — 26 = 0
Here, a =6, b =-4 and ¢ = -2\6

By quadratic formula, we have

_ b+ 4b? - dac
=&
_ =D f(-4F - 4B)(-246)
2AJ6)
=4¢J67t=418=4+85ﬂd4—8
2.Je 206 2.6 2.5

6 -2 -J&
= Eaﬂdﬁ= JE and —5-
Therefore, x = V6 or -V6/3
1
h_
3

(xiii) 2x/ x — 4 + (2x = 5)/(x — 3) =

Solution:



8
Given equation, 2x/ x —4 + (2x = 5)/(x — 3) =

[

2l -3+ (-4 2% - 5) _ 25

(x—=4)x-3) 3
_ 2P -6x4 265 -5x-8x+20 25
X% = 3x - 4x + 12 3

42 19y + 20 25
= —3 =
e —Tw 4 12 3

25x? —175x + 300 = 12x? — 57x + 60
13x2-118x+240=0
Here, a =13, b =-118 and ¢c = 240

By quadratic formula, we have

b+ /b — dac
. 2a
(—118) 4 %’{"118}?' -4(13)(240)
. 2(13)
. 118 + /13924 — 12480
26
. 118 + /1444
26
. 11838
26
156 80
26 26
40
ﬁ _
. =13

Therefore, x =6 or x =40/13



r—1 Tr—23 1
-2 -4 3

(xiv) *
Solution:

From the given equation,

A

10x% — 60x + 80 = 6x> — 30x + 30
4x>—-30x+50=0
2x>—15x+25=0

Here,a=2,b=-15and c =25

b+ ‘p’bz ~ dac
I
2a
(—15) + /(—15)% — 4(2)(25)
‘ 2(2)
T 15 + /225 — 200
4
15 + +/25
H
4
15+ 5
Hid
4
20 10
Hid — & —
4 4
; 5
Hi X Hid -
2

Therefore, x =5 or x = 5/2

2. Solve each of the following equations for x and give, in each case, your answer correct
to one decimal place:



(i) x*—8x+5=0

(ii) 5x* +10x =3 =0
Solution:

(i) x*-8x+5=0
Here,a=1,b=-8andc=5

By quadratic formula, we have

—b+ /B? — 4dac
T 2a
. —(—8) = /(—8)2 — 4(1)(5)
N 2(1)
2
B B4 x.-"ﬁ
T
B 8 + 2411
T T
8 2y11
r = —
2
r=4+ .11
x=4+33

Thus,x=7.7o0rx=0.7
(i) 5x* + 10x—3=0
Here,a=5,b=10and c=-3

By quadratic formula, we have



—b+ /b — dac
Tr =
2a

104 ,/10 — 4(5)(-3)
2(5)

Ir =

. —10 + /100 — —60
N 10

—ll]:l:.,./ﬁ}

TS0

—10 + 4,/10
B 10

- _ID:I: 4,/10
10 10

2,/10
5]

—b+ /b — dac
Tr =
2a

104 ,/10° — 4(5)(-3)
2(5)

I

Ir =

. —10 + /100 — —60
N 10

—10 + /160
E:T
~10 + 4,10

10

L —10 4,/10
10 10

24/10

Thus, x=0.3 or x =-2.3



3. Solve each of the following equations for x and give, in each case, your answer correct
to 2 decimal places:

(i) 2x2 = 10x +5=0
Solution:
Given equation, 2x2 - 10x +5=0

Here,a=2,b=-10andc=5

b+ /b — dac
’ 2a
N (—10) + /(—10)% — 4(2)(5)
2(2)
10 + /100 — 40
Hid
4
., 10 + +/60
4
N 10 + 24/15
4
. 10 24/15
4 4
797
r = 4.43649
r — 0.563508

Therefore, x =4.44 or x = 0.56
(ii)4x +6/x+13=0

Solution:

Given equation, 4x + 6/x + 13 =0

Multiplying by x both sides, we get



4x*+13x+6=0

Here,a=4,b=13andc=6

—b+ /b — dac
e 2a
~13 + ,P,.fi:a? — 4(4)(6)
2(4)
8
—13 + /73
8
—13 + /73

8
p—

—-13 v

T =

r —

Ir —=

T =

2

13 73
1B VB

3 8
xr = —0.557

T = —2.603

r =

Therefore, x =-0.56 or x =-2.70
(iii) 4x* - 5x =3 =0

Solution:

Given equation, 4x2 —5x -3 =0

Here,a=4,b=-5andc=-3



—b+ /b — dac
I =
2a
B G e G [ )
B 2(4)

VT3
8
z = 1.603

= —0.443

E':I:
r=—
8

Therefore, x = 1.70 or x =-0.44
(iv) x2-=3x-9=0

Solution:

Given equation, x> —=3x—-9=0

Here,a=1,b=-3andc=-9



—b+ /b — dac
v 2a

() VA9
- 2(1)

xIr

B 2

3+ '\.-'"'E
D
3+3,/5
T2
3 3.5
359
T — 4.8541

r — —1.8541

I

i

r

r —

Therefore, x =4.85 or x =-1.85
(v) x2-5x-10=0

Solution:

Given equation, x>~ 5x—-10=0

Here,a=1,b=-5and c=-10



r = 6.53113
T 1.53113
Therefore, x =6.53 or x =-1.53

4. Solve each of the following equations for x and give, in each case, your answer correct
to 3 decimal places:

(i) 3x2—=12x - 1=0

(i) X2 - 16 x +6 = 0

(iii) 2x2 + 11x +4=0

Solution:

(i) Given equation, 3x> —12x—1=0

Here,a=3,b=-12and c = -1



B —b+ /b — dac
n 2a

C —(-12) £ /(-12)7 - 4(3)(-1)
o 2(3)

L 124 V1A 12

6

12+ ,/156
B 6

. 12 + 2,/30
N 6

x_lziw@
6 6

xIr

I

30
a:=2:l:%

r = 4.08167
z = —0.081666

Therefore, x = 4.082 or x = -0.082
(ii) Given equation, x> — 16 x +6 =0

Here,a=1,b=-16andc=6



B —b+ /b — dac

* 2a
—(—16) + /(—16)> — 4(1)(6)
o 2(1)
16 /256 — 24
B 2
| 16+,23
e 2
. 16 + 2,/58
B 2
16 N 2./58
=7 9
r—=8+./58
T — 15.6158
T — 0.384927

Therefore, x = 15.616 or x = 0.384
(iii) Given equation, 2x* + 11x +4 =0

Here,a=2,b=11andc=4



—b + /b — dac
v 2a

11+ %,.3'112 — 4(2)(4)
2(2)

r —

L 112132
B 4

—11 + /89

4
—11 + /89

4

~-11 /89
o +
Ty 1

11 80

4 4
r = —0.391505

r = —5.1085

I =

Therefore, x =-0.392 or x = -5.110
5. Solve:

(i) x*-2x2-3=0

Solution:

Given equation, x* —2x>-3=0
x*=3x2+x*-3=0
x3(x2-3)+1(x*=3)=0
(x*+1)(x*-3)=0

So, x> + 1 = 0 (which is not possible) or x> —3 =0
Hence,

x*-3=0

x=+3



(i) x* = 10x2+9 =0

Solution:

Given equation, x* —10x2+9=0
X' —x2-9x?+9=0
x*(x2=1)—-9(x*-1)=0
(x*-9)(x*-1)=0

So, we have
x*-9=00rx?-1=0

Hence,

X=*3o0orx==%1
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1. Solve each of the following equations:

= . E . 3x+9
x-3 2x+3 (x-3)(2x+3)

=k . %<3 x;e—E
&

Solution:

Given equation,

2X 1 3x+9 3
Xx-3 2x+3 (xX-3)(2x+3)
2x(2x + 3) + 1x-3)+3x+9

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

— 0

4x2 +BXx+x—3+3x+9=0
4x*+10x+6=0
4%+ 4x +6x +6 =0
4x(x+1)+6(x+1)=0

4x+6)(x+1)=0



So,4x+6=00rx+1=0

x =-1or x =-6/4 = -3/2 (rejected as this value is excluded in the domain)
Therefore,

x = -1 is the only solution

2. (2x +3)*=81

Solution:

Given, (2x + 3)? = 81

Taking square root on both sides we have,

2x+3=19
2x=+9-3
X=(x9-3)/2
So,

x=(9-3)2o0r(-9-3)/ 2
Therefore,

x=3orx=-6
3.a’x*-b?=0

Solution:

Given equation, a®x?> — b? =0
(ax)>-b?=0

(ax + b)(ax—=b)=0

So,
ax+b=0orax—-b=0
Therefore,

X = -b/a or b/a



4.x*-11/4x +15/8 =0
Solution:

Given equation, x2 —11/4 x + 15/8 =0
Taking L.C.M we have,
(8x2—22x +15)/8=0
8x?—22x+15=0
8x*—12x—10x+15=0
4x(2x —3)—-5(2x-3)=0
(4x-5)(2x-3)=0
So0,4x—-5=00r2x-3=0
Therefore,

x =5/4 or x = 3/2

5. x+4/x=-4;x#0
Solution:

Given equation, x + 4/x = -4
(x*+4) x=-4

X2+ 4 = -4x

x2+4x+4=0
X*+2x+2x+4=0
X(x+2)+2(x+2)=0
(x+2)(x+2)=0
(x+2y=0

Taking square — root we have,

x+2=0



Therefore, x = -2
6.2x*-5x*+3=0
Solution:

Given equation, 2x* —5x*+3 =0
Let's take x> =y

Then, the equation becomes
2y? -5y +3=0

2y? -2y -3y +3=0
2y(y-1)-3(y-1)=0
(2y-3)(y-1)=0
S0,2y-3=00ry—-1=0
y=32o0ry=1

And, we have taken y = x?
Thus,

x?=3/2 0orx?=1

x =% V(3/2) or x = 1
7.x*=2x*-3=0

Solution:

Given equation, x* —2x? -3 =0
Let's take x> =y

Then, the equation becomes
y2—-2y-3=0
y?—3y+y-3=0

yly=3)+1(y-3)=0



(y+1)(y-3)=0
So,y+1=00ry—-3=0
y=-1ory=3

And, we have taken y = x?
Thus,

x? = — 1(impossible, no real solution)

x*=3
x=%3
% IEF y
9| x° _iz _9[x+1]-52-0
8 :'\ X A I'x K.)'
Solution:

Letustake (x +1/x) =y .... (1)
Now, squaring it on both sides
(x +1/x)? =y?

X2+ 1/x%2+ 2 =y?

So,

X2+ =y* -2 ... (2)
Using (1) and (2) in the given equation, we have
9y*-2)-9(y)-52=0
9y?—-18-9y-52=0
9y?-9y-70=0

9y? - 30y +21y—-70=0
3y(3y—-10)+7(3y—10)=0

(3y + 7)(3y - 10) = 0



So,3y+7=00r3y—-10=0
y=-7/3ory=10/3

Now,

X+ 1/x=-7/3orx+ 1/x=10/3

(x> + 1)/x =-7/3 or (x* + 1)/x = 10/3

3X*—10x+3=00r3x*+7x+3=0

7= (-7 - 43)3)

§ 203)
){__?: ~J"1_3
Sl iE

3x?-9x—-x+3=0or
3X(x-3)—-1(x-3)=0

Bx—1)(x-3)=0

So,x=1/30or3
14 N w
2;x2—i2;—;x—1;=11
9. - o o L G &
Solution:

Letustake (x +1/x) =y .... (1)

Now, squaring it on both sides

(x +1/x)? =y?

X2+ 1/x%2+ 2 =y?

So,

X2+ 1XP=y* -2 ... (2)

Using (1) and (2) in the given equation, we have
2(y? = 2) = (y) = 11

2y -4 —y=11



2y?—-y—-15=0

2y? -6y +5y—-15=0
2y(y—-3)+5(y-3)=0
(2y+35)(y-3)=0

So,

2y+5=00ry-3=0
y=-5/2ory=3

Now,

X+ 1/x=-5[2orx+1/x=3
(x> +1)/x=-5/20r (x*+1)/x=3
2(x>+1)=-5x or x> + 1 = 3x

2x°+5x+2=00rx*-3x+1=0

=32 (-3 - 4)(1)
= 2(1)

x=—3:¢§

s

X

2x2+4x+x+2=0or
2x(x+2)+1(x+2)=0
2x+1)(x+2)=0

Hence, x =-1/2 or -2

Solution:
Letus take (x—1/x) =y .... (1)
Now, squaring it on both sides

(x = 1/x)? =y?



Using (1) and (2) in the given equation, we have
(Y +2)-3(y)-2=0

y?-3y =0

y(y=-3)=0

So,y=0o0ry—-3=0

Now,

(x—=1/x)=0o0r(x—1/x)=3
x?—1=0o0rx?-1=23x

x>’=10orx*-3x—-1=0

=3P -4

2(1)
3+ \E
2

x=x1or
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1. Solve:

(i) (x+5) (x—-5)=24

Solution:

Given equation, (x + 5) (x — 5) = 24
x?—25=24

x? =49



Thus,

X=x7

(i) 3x2—2V6x +2=0

Solution:

Given equation, 3x? —2V6x +2 =0
3x? —\Bx —\6x +2=10

V3x(V3x — V2) = V2(N3x —V2) = 0
(V3x —V2) (V3x =V2) =0

S0, V3x—V2=00rV3x-V2=0
Therefore,

x = \(2/3), V(2/3) (equal roots)

(i) 3V2x2 - 5x -2 =10

Solution:

Given equation, 3V2x2 —5x —V2 =0
3V2x2 —6x +x—¥2=0

3V2x(x —V2) + 1(x = V2) =0

(3V2x + 1) (x —v2) =0
So,3V2x+1=00rx—42=0
Therefore,

x=-1/3V2orx =12

(iv) 2x — 3 = V(2x? — 2x + 21)
Solution:

Given equation, 2x — 3 = \(2x2 — 2x + 21)

On squaring on both sides, we have



(2x — 3)? = 2x* — 2x + 21
4x% + 9 — 12x = 2x* — 2x + 21
2x2-10x-12=0
Dividing by 2, we get
x*—5x—6=0
x*—6x+x-6=0
X(x—6)+1(x-6)=0
x+1)(x=6)=0
So,x+1=00rx—-6=0
Thus, we get
x=-1orx=6

But, putting x = -1 the L.H.S become negative. And we know that the square root function
always gives a positive value.

Therefore,
x = 6 is the only solution.

2. One root of the quadratic equation 8x?>+ mx + 15 = 0 is %. Find the value of m. Also,
find the other root of the equation.

Solution:

Given equation, 8x*+ mx + 15=0

One of the roots is %, and hence it satisfies the given equation
So,

8(3/4)>+ m(3/4) +15=0

8(9/16) + m(3/4) + 15=0

18/4 +3m/4 +15=0

Taking L.C.M, we have



(18 +3m+60)/4=0
18+3m+60=0
3m=-78

=-26
Now, putting the value of m in the given equation, we get
8x*+ (-26)x +15=0
8x?—26x+15=0
8x?—20x—-6x+15=0
4x(2x—5)—-3(2x-5)=0
(4x-3)(2x-5)=0
S0,4x-3=00r2x-5=0
Therefore.
X =% orx=5/2

3. Show that one root of the quadratic equation x> + (3 — 2a)x — 6a = 0 is -3. Hence, find its
other root.

Solution:

Given quadratic equation, x*> + (3 —2a)x —6a =0

Now, putting x = -3 we have

(-3)2+(3—2a)(-3)-6a=0

9-9+6a-6a=0

0=0

Since, x = -3 satisfies the given equation -3 is one of the root of the quadratic equation.
x?+(3-2a)x—-6a=0

x?+3x—2ax—6a=0

X(x+3)—2a(x+3)=0



(x—2a)(x+3)=0
So,x—2a=0o0orx+3=0
Xx=2aorx=-3
Hence, the other root is 2a.
4.1f p—15 =0 and 2x? + px + 25 = 0: find the values of x.
Solution:
Given equations, p—15=0and 2x* + px +25=0
Thus, p=15
Now, using p in the quadratic equation, we get
2x2+ (15)x+25=0
2x?2+10x + 5x +25=0
2x(x +5)+5(x+5)=0
(2x+5)(x+5)=0
So0,2x+5=00rx+5=0
Hence,
=-5/2orx=-5
5. Find the solution of the quadratic equation 2x>—mx-25n=0;ifm+5=0and n-1=0.
Solution:
Given,
m+5=0andn-1=0
SO,
=-5andn=1
Now, putting these values in the given quadratic equation 2x?> — mx — 25n = 0, we get

2x? — (-5)x —25(1) =0



2x2+5x-25=0
2x2+10x-5x-25=0

2x(x +5)-5(x+5)=0
(2x=5)(x+5)=0
So,2x—-5=0o0orx+5=0
Hence,

x=5/2orx=-5

6. If m and n are roots of the equation: 1/x — 1/(x-2) = 3: where x # 0 and x # 2; find m x n.
Solution:

Given equation, 1/x — 1/(x-2) =3
x=2-x)/(x(x—2))=3

-2 = 3(x% — 2x)

3x2—6x+2=0

Solving by using quadratic formula, we get

L, 6= J67 - 4(3)(2)

._z_‘

L

And, since m and n are roots of the equation, we have
m=(3+1)/¥3n=(3-1)/3

So,

mxn=(N3+1)/V3x (V3 —1)/ V3 =[(\3)2 = 1]/ (N3)?
Thus,

mxn=2/3
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