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[STRAIGHT OBJECTIVE TYPE]
Thevauesof a for whichtheeguation Ja sinx—2cosx = V2 ++/2—a hassolutionsare
(A)a>0 (B)a<3 (C)0<a<? (D) V5 -1<a<?2

Let a and b betwo distinct roots of theequation x3+ 3x?— 1 =0. The equation which has (ab) as
itsrootisequal to

(A)x3-3x-1=0 (B)x3-3x?+1=0

(C)x¥+x?-3x+1=0 (D) x3+x2+3x—1=0

Let sinx and siny berootsof the quadratic equation asin?d +bsin®+c=0(a, b, c € Randa=0)
suchthat sinx +2siny =1, thenthevalueof (a2+ 2b°+ 3ab+ ac) equals
(A)O (B)1 (€2 (D)4

If two rootsof theequation (x—1) (2x?>—3x+4) = 0 coincide with roots of the equation

x3+(@a+1)x?+(@a+b)x+b = 0 wherea, b € R then 2(a+ b) equals
(A)4 (B)2 ©1 (D)o

Let k beareal number suchthat k=0. If o and B are non zero complex numbers satisfying

+ .
a+ B =-2k and o+ B2 =4k?- 2k, then a quadratic equation having otp and GTB asitsroots
o

isequd to
(A) 4x2—4kx +k=0 (B)x2—4kx +4k=0 (C)4kx2—4x+k=0 (D)4kx2—4kx+1=0

If x and y satisfy therelation (x —1)2+y?=1, thenthepossiblevalueof (x +y) isequal to

-3 S -1
A B) 5 (©)3 ® &
12
Let P(x) = x? +4—;+Ioglo(4.§), A=]]P(&) wherea, a,, ..... , &, are positive reals and

i=1

13
B= H P(b;) whereb,, b,, ....... ,b,5 arenon-positivereds, then which oneof thefollowingisaways
j=1
correct?

(A)A>0,B>0 (B)A>0,B<0 (C)A<0,B>0 (D)A<0,B<0

Thesetof dl rea vauesof x for which both log, (x> +x+1) and ,/x2_g aremeaningless,
X+3

isequd to
(A)[-4,-3] (B) (-3.-2) (©) (-3,2] (D) (3,1

Let a and a, betwo valuesof a for whichtheexpression f(x,y) = 2x?+3xy +y*+ay+3x+1
can befactorised into two linear factorsthen the product (a,a,) isequa to
(A)1 (B)3 ©5 (D)7

Thefollowing figureshowsthegraphof f (x) =ax?—bx +c.
Thenwhich oneof thefollowingiscorrect?

b
(A) c >0 (B) aand c are of oppositesign

(C) aand b areof samesign (D) None
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Q.12
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Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

If o, B,y aretherootsof thecubic 2010x3+4x?+1=0, thenthevaueof (a2 +p2+vy?) is
equal to

(A)8 (B)-38 €4 (D)-4

If exactly one root of the quadratic equation x? — (k +%jx -~ (k?+k+1)=0liesin (0, 3)

then which oneof thefollowingrelationiscorrect?
(A)-8<k<-4 (B)-3<k<-1 (C)1<k<4 (D)6<k<10

Let a, band cbethreedistinct real rootsof thecubic x3+2x2—4x —4 =0.

11 1
If theequation x3+ gx?+rx +s=0 hasroots =D and E,thenthevalueof (q+r+s)isequa to

3 1 1 1
(A) 2 (B) 5 © 2 (D) 6

Number of ordered pairs(x, y) of real numbers satisfyingthe equation x2+y?—24x —26y+313=0
isequd to

(A)infinite (B) finitebut morethan one
(C) exactly one (D) zero
2
If theroots of the quadratic equation ax?+bx+c = 0 are k+l and k+2 , then a
Kk k+1 a+b+c
equas
(A) k? (B) (k + 1)2 (C) (k + 2)? (D) k2 (k + 1)2

If ¢ = 4d andthetwo equations x2—ax +b=0 and x?>—cx +d=0 have one common root,
thenthevaueof 2(b+d) isequal to

) 2 (B) ac (C) 2ac (D) a+c
o
If min. (2x?—ax +2)>max. (b— 1 +2x —x?) then roots of the equation 2x? + ax + (2—b) =0, are
(A) positiveand distinct (B) negativeand distinct
(C) oppositeinsign (D) imaginary

The number of integral valuesof o for which theinequality x2—2(4o — 1)x + 1502 > 20, + 7
istrueforevery x e R, is
(A)O (B)1 (€2 (D)3

If roots of thequadratic equation bx?—2ax +a=0 are real and distinct, where a,b € Randb=0, then
(A) atleast oneroot liesintheinterval (0,1). (B) noroot lies intheinterva (0, 1).
(C) atleast oneroot lies intheinterval (-1, 0). (D) none of the above.

Let 8, b,ce R, and 1 bearoot of theequation ax?+ bx + ¢ =0, then the equation
4ax?+3bx +2c=0 has

(A) imaginary roots (B) real and equal roots

(C) real and unequal roots (D) rationd roots

If p and q aretherootsof thequadratic equation x?—(a.—2)x —a.=1 (o € R), thentheminimum
valueof (p?+ ) isequa to
(A)2 (B)3 €5 (D)6
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Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

Number of integral valuesof a for which every solution of theinequality x2—3x +4 >0 isalso the
solution of theinequality (a— 1)x2 — (a+| a-1|+ 2) X+1>0, is

(A)0 (B)1 (€2 (D)3
If o and B aretherootsof equation x?—a(x+1)—b=0 wherea,b e R-{0} anda+b=0
thenthevaue of 5 ! + — LI isegual to
a“—an B°-af a+b
4 2 1
A —— B) — c0 D) —
()a+b ()a+b © ()a+b

[COMPREHENSION TYPE]
Paragraph for question nos. 24 & 25

For a, b e R— {0}, let f(x) = ax?+ bx + a satisfies f| x +£) = f(%—xj vVxeR.
Alsotheequation f (x) = 7x +a hasonly onereal and distinct solution.

Thevalueof (a+b) isequal to
(A)4 (B)S (C)6 (D)7
Theminimumvalueof f (x)in {0, g} is equal to
-33
(A) 5~ (B)O (€4 (D)-2
Paragraph for question nos. 26 to 28
X2 -3x-4

X2 —3x+4
g(x) = x?—(b+ 1)x +b— 1, where b is a parameter.

Consider arationa function f(x) = and aquadratic function

Thesumof integersintherangeof f(x),is
(A)-5 (B)-6 ©)-9 (D)-10

If both roots of theequation g(x) =0 aregreater than — 1, then b lies in the interval
-1 -1
(A) (,-2) (B) (—00, 7} (C) (-2, =) (D) (71 00)

Thelargest natural number b satisfying g(x) > -2 v xeR,is
(A)1 (B)2 ©3 (D)4

Paragraph for question nos. 29 to 31

) _ X+a . 3
Consider afunction f(x) = which hasgreatest value equal to rs

x2+3
Thevalue of the constant number a isequd to
(A)1 (B)2 €3 (D)4

Theminimumvalueof f (X) isequa to

-7 . [ —m -7 T
A)tan| — B)sn| — C) cos| — D) cot| —
wal3) enT) o) @)
If theequation f(x) =b hastwo distinct real rootsthen thenumber of integral valuesof b isequa to
(A)O (B)1 (€2 (D)3
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Q.32

Q.33

Q.34

Q.35

Q.36

Q.37

Q.38

Paragraph for question nos. 32 to 34
Consider two quadratictrinomias f(x) = x?—2ax+a?—1 and
g(x) = (4b—b%>—-5)x>—(2b—1)x +3b, where a,b € R.

Thevauesof a forwhichboth rootsof theequation f(x) = O aregreater than —2 but less than 4,
lieintheinterva

(A)—o<a<-3 (B)-2<a<0 (C)-1<a<3 (D)5<a<w

If rootsof the quadratic equation g(x) =0 lieoneither side of unity, then number of integral values of
bisequa to

(A1 (B)2 ©3 (D)4

If f(x)<0Vxe]O0,1], thenalieintheinterval

(A)-1l<a<l (B)O<a<?2 (C)0<ax<1 (D)a>3

[REASONING TYPE]
Satement-1: Theequation (X —p)(x—1)+sin0 (X—q) (x—s)=0, wherep<q<r<s and 6 e R
hasnon-real roots.
Statement-2: If theequation ax?+ bx + c=0, where a,b, c € R and a= 0 hasnon-real roots
then b?—4ac <0.
(A) Statement-1istrue, statement-2istrueand statement-2 is correct explanation for statement-1.
(B) Statement-1istrue, satement-2 istrueand statement-2isNOT thecorrect explanation for satement-1.

(C) Statement-Listrue, statement-2isfalse. (D) Statement-1isfa se, statement-2istrue.

Satement-1: Number of integral valuesof m for which exactly oneroot of theequation
X?—2mx+m?—1 = 0 lies in the interval (-2,4) equals 2.

Satement-2: Let f(X) = ax?+bx+c where a,b,ce R and a=0.If f(d)f(e) <0 thenthe
equation f (x) = 0 hasexactly onerootin (d, €).

(A) Statement-1istrue, statement-2 istrueand statement-2 is correct explanation for statement-1.

(B) Statement- Listrue, Satement-2 istrueand statement-2isNOT the correct explanation for Satement-1.

(C) Statement-1istrue, statement-2isfase. (D) Statement-1isfase, statement-2 istrue.

Satement1: If 0<0< % , then the equation (X — sin 8)(X — cos 0) —2 =0 has both roots in the
interva (sin6, coso).

Statement 2:  Let f(x) =px?+gx+r (p,q,r € Rand p=0) besuchthat f(a) f(b) < 0 thenthere exist
exactly one solution of theequation f(x) =0 ininterval (a, b).

(A) Statement-1istrue, statement-2istrueand statement-2 is correct explanation for tatement-1.

(B) Statement- Listrue, Satement-2 istrueand statement-2isNOT the correct explanation for Satement-1.

(C) Statement-1istrue, statement-2isfase. (D) Statement-1isfase, statement-2 istrue.

Satement-1: If theequations ax?+bx+c=0(a b,ce R and a=0) and 2x2+ 7x+10=0
2a+c
b - 2.
Satement-2: If bothrootsof a,x?+b,x +c, =0and a2+ b.x +c, =0 aresame, then
a4 b, C,

a, - b_2 - C_Z.Given a,b;,c,a,b,c,eR and aa,#0.

(A) Statement-1istrue, statement-2istrueand statement-2 is correct explanation for tatement-1.
(B) Statement-1istrue, satement-2 istrueand statement-2isNOT the correct explanation for Satement-1.
(C) Statement-1istrue, statement-2isfalse. (D) Statement-1isfa se, statement-2istrue.

have acommon root, then

Q.B on Quadratic Equation [9]



Q.39

Q.40

Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

[MULTIPLE OBJECTIVE TYPE]
Paragraph for question nos. 39 to 41

Consider theexpression g(x) = sin?x—(b+1)sinx + 3 (b—2) where b is a real parameter.

Number of integral valuesof b for whichtheequation g(x) =0 hasexactly oneroot intheinterval
[0, ] are
(A) O B) 1 ©) 2 (D) 3
If theequation g(x) =0 havetwo distinct rootsin (0, =) then b lieintheinterval
(A) (0.3) B) (1.3 ©) (273 (D) (0,2
If g(x) isnon-negativefor al red x, then b lieintheinterval
(A) [1,) (B) (o, 1] ©[-1,1] (D) [3,)
2
For x e R, theexpression %X_;l can not lie between,
XS £ 2X—
(A)(5.7) (B) (12,19 ©) (14 (D) (8,9
Inwhich of thefollowing inequalities, theset of al real vaduesof x issameastheset of al red valuesof

k for whichtheequation kx?—4x +k =0 has real roots and satisfying 1 —k <0?
(A)O < logx <1 (B)x?-3x+2 <0
(©) sin(nx) < 0in [0, 2] D) |x-1]<1

If the vertex of the parabola y =3x2—12x +9 is (a, b), then the parabola whose vertex is
(b, a), is(are)

(A)y = x>+ 6x+11 (B)y = x>—-7x+3

(Cy = —2x2—12x — 16 (D)y = — 2x2+16x — 13

Let x and y be 2 real numberswhich satisfy the equations

S5a
(tan®x — sec?y) = 5 -3 and (—sec®X +tan?y) = &, thenthevalueof a canbeequal to

2 -2 3 _3
(A) 3 (B) 3 (®) 5 (D) >

If the quadratic polynomial P(x) = (p—3)x%—2px + 3p— 6 ranges from [0, «) forevery x e R,
thenthevaueof p canbe

3
(A) 5 (B) 4 (€6 (D)7

Let a b and ¢ be real numbers. Which of thefollowing statement(s) about the equation
(x—a)(x—b)=c is/are incorrect?

(A) If c>0, thenrootsareawaysreal. (B) If >0, thenrootsareawaysnon-red.
(C) If c<O, thenrootsareadwaysredl. (D) If c<O, thenrootsareawaysnon-red.

If quadraticequation x?+2(a+2b)x +(2a+b—-1)=0
hasunequal real rootsforall b e R thenthepossiblevaluesof a canbeequal to
(A)5 B)-1 (©)-10 (D)3

Let f(x)=x2+ax+b and g(x) = x>+ cx+d betwo quadratic polynomiaswithreal coefficients
and satisfy ac=2(b + d). Thenwhich of thefollowingis(are) correct?

(A) Exactly oneof either f(x) =0 or g(x) =0 must havereal roots.

(B) Atleast oneof either f(x) = 0or g(x) =0 must havered roots.

(C) Bothf(x) =0and g(x) =0must havereal roots.

(D) Bothf(x) = 0and g(x) = 0 must haveimaginary roots.
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Q.51

Q.52

(A)
(B)
©)

Q.53

Q.54

Q.55

Q.56

If al valuesof x which satisfiestheinequality Iogl(x2 +2pX +p° +1) >0 also satisfy theinequality
3

kx2+kx —k?<0 fordl rea valuesof k,thenall possiblevaluesof pliesintheinterval

If a b, caresidesof AABC and a>b>c, thentheequation
a(X-b)(x+c)+tb(x—a)(x+c)—c(x—a)(x—b)=0 has

(A) red and unequal roots (B) rootswith oppositesign
(C) exactly onerootin (b, a) (D) imaginary roots

[MATCH THE COLUMN]

Theexpression y=ax2+bx +c (a b, c € Randa= 0) represents a parabolawhich cutsthex-axis
at the points which are roots of the equation ax? + bx + ¢ = 0. Column-I1 contains values which
correspond to the nature of rootsmentioned in column-I.

Column-| Column-I1
For a=1, c=4, if bothrootsaregreater than 2 then b can beequal to P 4
For a=—1,b=35, ifroots lie on either side of —1 then ¢ canbeequalto (Q) 8
For b=6,c=1, if onerootislessthan —1 and the other root greater than (R) 10

-1
> then a canbeequal to ©) nored value
Column-l Column-11
l1-cos20 1
A)  If o, B e(0,m) and a=p satisfy the equation ;—gz =3, ® o
then thevalue of tan(%j + tan (%} isequal to Q@ 8

X2 + (2m+3)x+(m2 +3)

(B) If theexpression R 1
\/x2 +(2Mm+Dx+m? +2
isnon-negative V X € R, thenthe possiblevaluesof m canbeequal to o -1
(C) If theparabola y=5x2+x—3 lies above the m 2

parabola y=2x2+6x — 1, then integral values of x can be equal to
(D)  Thenumber of real solutionsof theequation x>'°%***® = 16 isequa to
[SUBJECTIVE]

Let M betheminimumvalueof f(0) = (3c0s?0 + sin?0) (sec?d + 3 cosec?0),

for permissiblereal valuesof 6 and P denotesthe product of al real solutionsof the equation

(x—1)(50-10x)
x2 —5x

= x2-8x + 7. Find (P M).

If the range of values of a for which the roots of the equation x2 — 2x — a2+ 1 =10

1
lie betweentherootsof theequation x2—2(a+1)x+a(a—1)=0 is (p, q), find the value of [q + FJ :

Let x, and x, bethereal roots of the equation x?—kx + (k?+ 7k + 15) = 0.
What isthemaximumvalueof (x,2+Xx,%)?
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Q.57

Q.58

Q.59

Q.60

Q.61

Q.62

Q.63

Q.64

Q.1
Q.6

Q.11
Q.16
Q.21
Q.26
Q.31
Q.36
Q.41
Q.46
Q.51
Q.54
Q.59
Q.64

If sum of maximumand minimumvalueof y = log, (x*+x2+1) — log, (x*+x3+2x?+x + 1)
can beexpressedinform (( log, m) — n) , where m and 2 are coprimethen compute (m+ n).

If 1-log, 2+ log . 9-log s 64 <0, thenrangeof x is (a b). Findtheminimumvaueof (a+ 9b).

Let f(x)=x2+ax+bh.If VxeR,thereexist a rea valueof y suchthat f (y) =f (x) +y,
thenfind themaximumvaueof 100a

If o, B arerootsof theequation 2x2+6x +b = 0 whereb <0, thenfindtheleast integral value of
a? B2
_+_
p o)

If al the solutions of the inequality x2 — 6ax + 5a% < 0 are also the solutions of inequality
X2~ 14x + 40 <0 then find the number of possibleintegral valuesof a.

3
Find number of integral valuesof x satisfying log,(3x?—8x +7) —log,(x —2) > —cot Tn .

Find the number of integral valuesof a sothat theinequation x?—2(a+ 1)x+3(a—3)(a+1)<0 is
satisfied by atleast one x € R™.

Suppose that a, b, ¢, d are rationals which satisfy a+ b + ¢ + d =10, (a + b)(c + d) = 16,
(@+c)(b+d)=21 and (a+d)(b+c) = 24, then find the value of (a+ b%+ c?+d?).

ANSWERKEY

D Q2 A Q3 A Q4 C Q5 B
D Q7 A Q8 C Q9 C Q.10 D
B Q12 B Q13 C Q14 C Q15 D
B Q.17 D Q.18 B Q.19 A Q20 C
C Q22 A Q23 C Q24 B Q25 D
B Q27 D Q28 B Q29 C Q30 B
B Q32 C Q33 B Q34 C Q35 D
D Q37 D Q.38 A Q39 B Q.40 ABC
AD Q.42 AD Q.43 AB Q.44 AC Q.45 AD
C Q.47 BCD Q.48 BC Q.49 B Q.50 ABC
ABC Q52 (A)S(B)QR(C)P Q33 (A)Q;(B)RS(C)Q,S(D)P
0024 Q.55 0017 Q.56 0018 Q.57 0005 Q.58 0025
0050 Q.60 0010 Q.61 0000 Q.62 0004 Q.63 0005
0039

Q.B on Quadratic Equation [8]





