Short Answer Type Questions — Il
[3 marks]

Que 1. Find the roots of the following quadratic equation by factorisation:
() V22?2 + 7Tx +5v2=0 (i) 22°-x+:=0

Sol. (i) We have, V2x2+ 7x +52=0
= V2x2+5x +2x +5+/2=0
= x(V2x+5)+V2 (V2x +5)=0 = (V2x+5)(x+v2)=0
Either V2x+5=00rx++/2=0

x=-—2or x=-v2

V2
Hence, the roots are - % and - \/2—
(ii) We have, 2x% —x + é =0
= @:o > 16x2-8x +1=0
> 16x%-4x-4x+1=0 = 4x (4x-1)-1(4x-1)=0
= (4x-1) (4x-1)=0

So, either4x—1=0o0r4x-1=0

1 1
X=—0rx=-
4 4

. . 1 1
Hence, the roots of given equation are " and "

Que 2. Find the roots of the following quadratic equation, if they exist, by the
method of completing the square:

(i) 2x>+x-4=0 (ii) 4x>+4+/3x+3=0
Sol. (i) We have, 2x>+x—-4=0

On dividing both sides by 2, we have

2 2
R x2+1x+(-) —(1) 2220 [b=2(coefficient of x) = x = = 1]
2 2 2 2 4



- (x+1)2-i—2:0 :(x+§)2:i+2:ﬂ—£>o

+ 16 16 16 16
= Roots exist.
1 3 33
x+t-=% [— Xx+-=+—
4 16 4
1_ V33 33
= X+T—==— or XxX+-=-=-——
4 4
1_ V33 1 33
X-—==+t— or x=--=-—
4 4 P 2
V33-1 - (V33+1)
= X = or x=
4 4
Hence, roots of given equation are \/f_l and — (‘/?ﬂ)_

(ii) We have, 4x2+4+/3x+3=0

On dividing both sides by 4, we have

2 2

tevmizo xteyie (81 (90

2 2
2

V3\? 3 3 _ V32 .
> (x+9)-z+z=0 5 (x+F)=0 .0
. 3 3
= Roots exist. - (i) =>x = %%

. : V3 V3
Hence, roots of given equation are - > and - <

Que 3. Find the roots of the following quadratic equation by applying the
guadratic formula.
(i) 2x2 - 7x + 3 =0 (ii) 4x2 + 4/3x +3=0
Sol. (i) We have, 2x? - 7x + 3 =0
Here,a=2,b=-7andc=3
Therefore, D = b? — 4ac

= D=(-72-4x2x3=49-24=25
-~ D>0, . roots exist.
—-b+VD —(=7)++25 745
Thus, X = = =
2a 2X2 4
7+5 7-5
= —or —

4 4



1
=3 or -
2

So, the roots of given equation are 3 and %

(i) We have, 4x2+43x +3=0
Here,a=4,b=4+3andc=3
Therefore, D =b%2—4ac = (4V3)2-4x4x3=48-48=0
~ D =0, roots exist and are equal.

-b+VD _ -4+3+0 _ -3
Thus, x= = =—
2a 2%4 2

Hence, the roots of given equation are %ﬁ and _T\/g

Que 4. Using quadratic formula solve the following quadratic equation:
p2x?+ (p*?-09*) x-q>=0
Sol. We have, p?x?+ (p>?-g?) x—g?=0
Comparing this equation with ax? + bx + ¢ = 0, we have
a=p%b=p?-g?andc=-¢?
D =b? - 4ac = (p? -q%)* — 4 X p? X (-0?)
= (p? -9%)* + 4p?q® = (p? +¢°)* > 0
So, the given equation has real roots given by

o= -b+vD _ (p?-q?)+(®%*+q?) _ 2q% _ q?

2a 2p? 2p2  p?
-b—vD _ - (p?-q?) - *+q%») _ -24>
and g = VD _ - (p?-a?) - @*+a?) _ a_ 4
2a 2p2 2p2
qZ
Hence, roots are p_z and — 1.
Que 5. Find the roots of the following equation:
1 1 9
—-—=—x%+-3,6
x+3 x-6 20
. 1 1 9
Sol. Given,—-—=—x%*-3,6
x+3 x—6 20
N (x—6)—(x+3) _ 9 N -9 i

(x+3) (x—6) 20 (x+3) (x—6) :20
= (x+3)(x—6)=-20 or x*-3x+2=0
= x2-2x—-x+2=0 = x(x-2)-1(x-2)=0

= (x-1)(x-2)=0 = x=1 or x=2



Both x = 1 and x = 2 are satisfying the given equation. Hence, x = 1, 2 are the solution
of
the equation.

Que 6. Find the nature of the roots of the following quadratic equation. If the real
roots exist, find them:
(i) 3x2=4+/3x+4=0 (ii) 2x>-6x+3=0

Sol. (i) We have, (i) 3x2—4+/3x +4=0
Here,a=3,b=-4+3xand c=4
Therefore, D =b%2—4ac=(-4+3x)2—4x3x4=48-48=0
Hence, the given quadratic equation has real and equal roots.
_—b+VD _ —(=4+3+J0 _2+3
2a 2X3 3
23 243

Hence, equal roots of given equation are —~ 3

Thus, X

(ii) We have, 2x? -6x+3=0

Herea=2,b=-6,c=3
Therefore, D = b? — 4ac
=(-6)°-4x2x3=36-24=12>0
Hence, given quadratic equation has real and distinct roots.
-b+VD _ —(-6)+V12 _ 6+2+3 _ 3%+3
2  2x2 4 2

Thus, x =

343 and3_\/§.

2 2

Hence, roots of given equation are

Que 7. Find the value of k for each of the following quadratic equation, so that

they have two equal roots.
(i)2x>+kx+3=0 (ii) kx (x-2)+6=0

Sol. (i) We have, 2x?> + kx +3=0
Here,a=2,b=k,c=3
D=Db2-4ac=k?-4x2x3=k?*-24
For equal roots

D=0 e, kZ-24=0
= k2 =24
= k=4 V24 = k=426
(ii) We have, kx (x —2)+6=0 = kx?-2kx +6=0

Here,a=k,b=-2k,c=6
For equal roots, we have

D=0



ie., b2 - 4ac =0 =  (-2k2—-4xkx6=0

= 4k? - 24k =0 = 4k (k—6)=0

Either 4k=00rk-6=0 = k=0 ork=6

But k # 0 (because if k = 0 then given equation will not be a quadratic equation).
So, k =6.

Que 8. If the roots of the equation (a—b) x?+ (b —c) x + (c —a) = 0 are equal,
prove that 2a=b + c.

Sol. Since the equation (a —b) x? + (b — ¢) x + (c — a) = 0 has equal roots, therefore
discriminant

D=(b-c)’-4(@a-b)(c—-a)=0

> b?+c?-2bc—-4(ac—a’?—bc+ab)=0 = b?+c?-2bc—4ac+4a?+4bc—4ab =
0

= 4a’+b2+c?-4ab+2bc—-4ac=0

= (2a)’+ (-b)?+ (-c)’+2(a)(-b)+2(-b) (-c)+2(-c)2a=0

=>((2a-b-¢)?=0 =>2a-b-c=0 = 2a=b+c. Hence proved

Que 9. If the equation (1 + m?) x? + 2mcx + c? — a? = 0 has equal root, show that c?
=a?(1+m?.

Sol. The given equation is (1 + m?) x2 + (2mc) x + (c?—a?) =0
Here, A=1+m? B=2mcand C =c?-a?
Since the given equation has equal roots, therefore D=0 = B>—-4 AC = 0.

= (2mc)’ =4 (1+m?) (c>—-a?) =0

>4m?c’-4(c>—a?+m?c?2-m?a?) =0

= m2c?—c?+a?-m?c?+m?a?=0 [Dividing throughout by 4]

= -c?+a’?(1+m?)=0 = c?=a?(1+md Hence
proved

Que 10. If sin @ and cos 0 are roots of the equation ax? + bx + ¢ = 0, prove that a?
—b?+2ac =0.

Sol. Sum of the roots = e = sin @ +cos 0 = — ()

c :
Product of the roots = " = sinf.cosé@ :i ... (D)
Now, we have, sin?  + cos? § = 1
= (Sin@ +cos@)2-2sinfcosf=1 = (‘71’)2—25:1

b% 2c
—-—=1 or b%2—-2ac = a?
a a



= a?—b2+2ac=0

Que 11. Determine the condition for one root of the quadratic equation ax? + bx +
c = 0to be thrice the other.

Sol. Let the roots of the given equation be a and 3 a.

| &

Then sum of the roots = a + 3a = 4a = —

()

a
Product of the roots = (a)(3a) = 3a2 = 2 .. (i)
N~ _—b
From (i), a = ™
-b c 3b%? ¢
. = .
i) = 3(4a) a = 16a2 a

= 3b? = 16ac, which is the required condition.

2x—1 3
Que 12. Solve for x: 2( al ) - 3( s ) =5; x # -3, z
x+3 2x -1 2
Sol. 2(2x—1) 3 3( x+3 ) 5 o (4x—2) i (3x+ 9) _5
x+3 2x —1 x+3 2x—1

Ux-2)(2x—-1)—(Bx+9) (x +3)=5(x +3) (2x - 1)
(8x%-4x -4x +2) — (3x%+9x + 9x + 27) = 5(2x°> — x + 6x — 3)
8x2-8x +2-3x%-18x — 27 = 10x? + 25x — 15
5x2 - 26x — 25 = 10x? + 25x — 15

5x2+51x+10=0
5x2+50x + x+10=0
5x (x +10)+ 1(x +10)=0
Gx+1)(x+10)=0
5x+1=00rx+10=0

-1
x=?0rx=-10

. 5
Que 13. Solve the equation g— 3=—— x#0,-

3
- for x,
2x+3 2
4 5 4-3x 5
Sol. -—-3= = =
x 2x+3 x 2x+3

(4-3x)(2x +3)=5x = 8x-6x2+12-9x =5x



6x2+6x—-12=0 = x2+x-2=0

x?+2x-x-2=0 = x(x+2)—1(x+2)=0

(x—=1) (x+2) =0
= x-1 =0 or x+2=0
X =1 or x=-2
Que 14. Solve for x: _1=5 ;x#0,-1
x x+1
5 - 5
Sol. L=, ELD
X x+1 x x+1

(16 —x) (x +1) = 15x =
x2+15x-15x-16=0 =

16x — x2+ 16 — x = 15x
x2=16
x=14

Que 15. Solveforx. «x?+5x-(a?+a-6)=0

Sol. x>+5x—(a?+a-6)=0
x>+5x—(a?+3a—-2a-6)=0
x>+5x—[a(@+3)-2(a+3)]=0
x>+5x—-(@a-2)(@+3)=0

x? +@+3)x-(@a-2x-(a-2)(@a+3)=0

x[x+@+3)]-(@-2)[x+(@+3)]=0

[{x+(@+3)}{x-(a-2}]=0

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

x=-(a+3),(a-2)
Alternative method

x>+5x—-(a?+a-6)=0

-5+ ,/52-4 x1 x[-(a2+a—6)]
2 x1

X =

-5+ +/25-4a2+4a-24 _ -5+ +4aZ+4a+1
. -

2

_—5+,/(2a)2+2.(2a).1+12 -5 +./(2a+1) 2

2 - 2




_ -5+ 2a+1 _ —-5+4+2a+1 -5-2a-1
- a 2

= , - =(a-2),-(a+3)

2x + 1 + 3x+9
x-3 2x+3 (x—3)(2x+3)

Que 16. Solve for x: =0x+#3,-3/2

2x (2x+3)+(x—3)+(3x+9) _

Sol. (x—3)(2x+3) 0
=22x (2x+3)+(x-3)+(Bx+9)=0
=>4x2+10x+6=0 = 2x2+5x+3=0
S(+1)(@x+3)=0 = x=-lx=->
Butx;t-% x=-1

1 2
D2 a3 3 ¥ 123

Que 17. Solve for x:

1 1

N (x=3)+(x-1) _2
(x=1)(x-2) (x=2)(x=3)

Sol. (x-1)(x-2)(x-3) 3

2
:§=>
=2>3x—-3+x-1)=2x-1Dx-2)(x—-3) = 32x—-4)=2x—1Dxx-2)(x—-3)

=3x2(x—-2)=2(x - 1)(x - 2)(x - 3) = 3=(x-1)(x-3)ie,x?-4x=0
$X(X—4):O « x=0,x=4



