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1. Quadratic Equation



Q.1 If roots of the equation (a— b)x? + (¢ —a)x + (b —¢) = 0 are equal, then a, b, c are in -
(A) A.P. (B) H.P. (C) P, (D) None of these




Sol. [A]

Proper Method Short Trick

Given a-b+tc—a+b-c=0
(a-bxz+(c—a)x+b-c)=0 a—b=b-c¢

Roots are equal = 2b=a+c

s So a, b, ¢, are 1n A.P.

c—a)X—-4@-b)(b-¢)=0

= c2+a2—2ac—4(ab—-ac—bZ+bc)=0
= ¢2 + a2 + 4b2 + 2ac — 4ab — 4be =0
=(c+a—-2b)2=0

=c+a—2b=0

= 2b =a +c

. a, b, c are in A.P.




Q.2 If the roots of the equation a(b —¢) x2 + b(c — a) x + c(a — b) = 0 are equal, then a, b, ¢ are in -
(A) HP (B) GP (C) AP (D) None of these




- A -

(A) HP B) GP (C) AP (D) None of these

Sol. [A]
Proper Method Short Trick
Given : alb—-c)+b(c—a)+tca-b)=0
a(})"C)X2+b(C—a)X+C(a—b):O a(b_c):c(a_.b)
Roots are equal
D=0 =b= i
= b2(c—a)2—4a(b—-c)c(a—-b)=0 S50 _
= b2(c2 + a2 — 2ac) —4ac(ba—b2—ca+bec)=0 So, a, b, ¢ are in H.P.

= b2c2 + b2a2 — b2 2ac — 4a2 be + 4ach? + 4a2c2 — 4abcez =0
= b2c? + b2a? + 4a2? + 2ach? — 4azbc — 4abc2 =0
= (bc + ba — 2ac)2 =0
=> bc+ba—-2ac=0
2ac

=y =
a+c

. a, b, carein H.P.




Q.3 If a, b, ¢ are distinct positive real numbers such that b(a + ¢) = 2ac. then the roots of ax2 + 2bx +¢c =0
are:

(A) Real and equal (B) Real and distinct (C) Imaginary (D) None of these




Sol.

[C]
Proper Method Short Trick
9 9 2ac
D:4b2—4ac=4{(4a 0)2 —ac} b= 2o e b; .
a+c
are in H.P.

- 16&02 {dac — (a + ¢)2} leta=2,b=3,c=6

(a+c) now equation

16ac . 2x2+6x +6 =0

T (a+c) (@-cp<O[ac>0] D=36-48<0

=> roots are imaginary

(imaginary roots )




Q.4 Ifa, b, c, e Rand 1isa root of the equation ax? + bx + ¢ = 0, then the equation 4ax? + 3bx + 2¢ = 0,

¢ # 0 has roots which are :
(A) Real and equal (B) Real and distinct (C) Imaginary (D) Rational




Sol.

[B]

Proper Method
lisarootofax2+bx+c=0=a+b+c=0
D of 4ax2 + 3bx + 2c =0 1s

= 9b2 — 32ac = 9(a + c)2 — 32ac

-l 42
-G -spe
o(e-3)-50

= roots are real and distinct.

—

Short Trick

Let the roots are 1 and 2 then equation
ax2+bx+c=0

becomes x2—-3x+2=0
(a=1,b=-3,¢c=2)

Now equation

4ax2+ 3bx+2¢=0

=4x2-9x+4=0

D=81-64>0

(real and distinct)




Q.5 If o and B are the roots of the equation x2 — p(x + 1) — q = 0, then the value of
2 2
ocz +20+1 . [32 +2B+1 o -
o +2u0+q B +2B+q

(A) 2 B 1 ©0 (D) None




Sol.

[B]

Proper Method

Equationisx2—px—-(p+q =0

a+p=p,of=-(+q

Now (a+1) B+ 1D =af+(@+p)+1

=—(p+q+p+1l=1-gq

The given expression

__ (+n® (4D’
(@+1)*+(@-1) (E+D*+(q-1)

[2(a + 1)%(B+1)% + (q - Di(o + 1) + (B+1)*}]

[(a+1)*B+1)*+(q-Dila+1)*+(B+D*} +(a-1)*]

_20-9%+@-Dl+D’+@+D*] _,
2(1-9)* +(@-Dl(@+1)* + (B+D)’]

Short Trick

Let a =1 and B = 2, then equation is

x2-3x+2=0

sop=3and—-p—-q=2

=q=-95
2
a“+2a+1 3.

B +28+1

a?+20+q
9—1

4
Y W —
-2 3

B2 +2B+q




Q.6  Iftan A and tan B are the roots of X2 + ax + b = 0, then the value of expression
sin2(A + B) + a sin(A + B) cos(A + B) + b cos?(A + B) is equal to -

@ 2 ®) > ©) a  O)b
a




Sol.

[D]
Proper Method Short Trick
tanA + tanB = — d tanA. tanB =
e atanA t Ban . Let A =30° and B = 60°, then roots are -j:ﬁ
St R+ Bje A0 ile o B 3

l1-tanA.tanB 1-b b-1 4

" and equation is x2 — -—3x+1 =0

= sin(A + B) = ———0wu——

\}ag #{b1)* 4 )

80, a = _E and b=1

and cos(A + B) = =

Ja® + (b -1)?

sin2(A + B) + a sin (A + B) cos(A + B) + b cos? (A + B)

___ a’ ,_a’(-1) b(b-1)
g% +{b-1* a*sl-1" . a%«(b~1)*
N a?+a’b-a%+b%-2b2+b
a? +(b-1)2

_ b@’+b?-2b+1)
(5% 4-B* ~2h41)
=b

now sin2(A + B) + a sin(A + B) cos(A + B) +
bcos2(A+B)=1+0+0=1=b




Q.7 Ifa, B are the roots of the equation ax®* +bx +c=0and S = a” + p*, thena S ,, +¢S _, =
(A) bS_ B) b*S, (C) 2bS D) -bS,




Sol.

[D]

Proper Method

Here o, B are roots
ao?+ba+c=0 si(1)
ap?+bB+c=0 ...(2)

Now let us consider (Keeping results (1), (2) in mind)
an..the, 8,

- a[an+1+ Bn+1] +b [an+ Bn] + ¢ [a“‘1+ Bn—l]

= [ao®" 1+ bor+ca® 1] + [aB?*! + bR + ]

= o®! [aa? + ba + ¢] + B! [ap? + bP + c]

=0+0=0

Hence aS_,, +¢S_,=-bS_.

Short Trick

Let a =1, B = 2, then the equation
x2-3x+2=0
so,a=1,b=-3,c=2

and let

n=2=%=c+p2=5

now aSn+1+ ¢Sn-1
=S3+25:1=9+6=15

by option (D)

— bSn = (+3)(5) = 15 is correct




