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Question 2: Find the value(s) of & that ensure that following quadratic equations have (a) same solution (b} different

real solutions.

{Hint: For same selution A = 0 and for different real solutions A > 0.)

(i)z2-3z+k=0
a=1,b=-3 ¢c=1§k

A =b*—dac
A=9-4k
{a) Same solution {A =0}
g — 4gk =0
e = 1
(b) Different real solutions (A > 0):
9— 4910 =0
k= Z
(i) 22 4 b =4

Standard form: z2 + (k —4) =0
a=1,b=0,c=%kk—1
A=-4k 18

(a) Same solution (A =0}):
k=4

(b) Different real solutions (A > 0):

<4

(iii) 22 + kx +2 =0
a=1, b=k c=2
A=k_8

(a) Same solution (A =0}
k= +22

(b) Different real solutions (A > 0):

k] > 22

(iv)y (k— )a? —42+2 =0
a=k—-1,6=—-4, c=2
A =248k

(a) Same solution (A =0):
k=3

(b) Different real solutions (A > 0):

k<3

(vYa?+ ke +4=0
a=1, b=k c=4
A=k*_18

(2} Same solution (A = 0):
=144

(b) Different real solutions (A > 0):
|| =4

(vi) 922 | bz = 16

Standard form: 92° + kx + 16 =0
a=9 b=k =186

A=k 576

(2} Same solution (A =0):
E=1424

(b) Different real solutions (A > 0):
k| > 24

(vii) (b —2)z% =4z + (k +2)

Standard form: (k— 2)a? —daz — (k+2) =0
a=k—2,b=—-4, c=—(h+2)

A = 4k*

(a) Same solution (A = 0):
k=0

(b) Different real solutions (A > 0):
All real values of k except 0

(viii) 22 +1 = kz

Standard form: a® —ka +1=10
a=1,b=—-k =1

A=k -4

(a) Same solution (A = 0):
k=42

(b) Different real solutions (A > 0):
|| = 2
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Question 3

Determine the value of m that makes the roots
equal.

(i) (m+ Dz +2(m+ 3z + (2m +3) =0
a=m+1,b=2(m+3), c=2m+3

For equal roots, A =10

[2(m+ 3))? — A(m +1)(2m + 3) =0
A(m® £ 8m 4 9) — 4(2m> 4 5m 4+ 3) =0
(m2 +6m+9) — (2m2 4+ 5m+3) =0
—mt 4 m46=0
m? —m—6=0

(m—3)(m+2) =10
Values of m: m =3, -2

(ii) 922 + mx + 16 =10
a=9b=m, c=16

m2 — 576 =10
m? = 576

Values of m: m = 124

Question 4

Show that the roots are real.
(Roots are real if A = 0)

(i) 2> —2(k+4lz+3=0
a=1Lb==2(k+4),c=3

A=d(k+E-1)

Sincekg—l—El;rZZfork}éD:
Ax4d

Roots are real.

(ii) 2nx® 4+ 2(0 + m + njx 4 {{ +m) =0
a=2n,b=2({l+m+n), c={+m

A =A4[{ + m)® +n?
Since squares are non-negative, A > 0,

Roots are real.

Question 5

Show that the roots are rational.
{Roots are rational if A is o perfect square)
iy l—m)a*+(m+n—-Dz—-—n=0
a={—m,b=m+n—-I,c=—n

Let X =m—1{

A=(X -n)?=(m—-1-n)*

Roots are rational.

(i) (a+ec—ba?+2a+(b+c—a) =0
a =ate—b V=2, =b+c—a

A =d{a—b)? =20 — b)?

Roots are rational.
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Question 6

For what values of p and g the roots of quadratic
equation a2+ (2p — 4)z — (3¢ +5) = 0 vanish?
Solution:
For the roots of a quadratic equation az® + bz + ¢ =0
to vanish (Le., 27 = 0 and 22 = 0), the coefficients &
and ¢ must both be equal to zero.

Given equation: ° + (2p—4)z — (3¢ +5) =10
Here, b = (2p — 4) and e = (3¢ + 3).

Step 1: Solve for p

Setting b =
2p—4=10
2p=4
P=3
p=2

Step 2: Solve for g
Setting ¢ = 0
—(3¢+5)=0
3¢g+5=10
3g=-5
a=-3
Question 7

Show that the roots of (z — a)(z — b) + (z — b)(z —
o)+ (z —c)(x —a) = 0 are real and cannot be equal
unless a = b= c.

Solution:

First, expand the given equation:

(2 —ar—batab)+(2?—bz—cxtbe) {2 —cx—aztca) =
0

322 —2(a+b+c)a+ (ab+beten) =0

Here, A = 3, B = 2(a + b+ ¢}, and C =
(ab + bc+ ca).

Calculate Discriminant {A):
A= B? - 4AC

A=[-2(a+b+c)]* — 43} (ab + be + ca)
A =40 1 b* § 2+ 2a0b + 2bct 2en) — 12{(ab + be - ca)
A = 4a® +4b° +4c* +-8ab+8be+8ca— 120 — 12bc— 12ca
A= da® + 482 + 42 — dab — dbe — dca
A=2[202 25 + 2¢% — 2ab — 2bc — 2cq]
A =20 — 20b+ ) + (2 — Db+ 2) + (e? — 2¢a+0?)]
A=2[a )%+ (b— o) + (c—a)’

Conclusion:
1. Since the sum of squares is always > 0, A > 0. Thus,
roots are real.
2. For roots to be equal, A must be 0. This only hap-
pens if:
(a—b2 =0=a=10
b—e)?=0=b=r
(c—a)=0=c=a
Therefore, roots are equal only if a = b = ¢



