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( INSTRUCTIONS

Candidates should read the following instructions carefully before answering the questions:

1. This question paper contains 50 MCQ) type objective questions. Each question has four answer options given,
‘viz, A, B, C and D.

2. Only one answer is correct. Correct answer will fetch full marks 2. Incorrect answer or any combinations
of more than one answer will fetch — %2 mark. No answer will fetch 0 mark.

3. Questions must be answered on OMR sheet by darkening the appropriate bubble marked A, B, C, or D.
4, Use only Black/Blue ball point pen to mark the answer by complete filling up of the respective bubbles.
5. Mark the answers only in the space provided. Do not make any stray mark on the OMR.

6. Write question booklet number and your roll number carefully in the specified locations of the OMR. Also
fill appropriate bubbles.

7. Write your name (in block letter), name of the examination centre and put your full signature in appropriate
boxes in the OMR.

8. The OMRs will be processed by electronic means. Hence it is liable to become invalid if there is any mistake
in the questions booklet number or roll number entered or if there is any mistake in filling corresponding
bubbles. Also it may become invalid if there is any discrepancy in the name of the candidate, name of the
examination centre, signaturg of the candidate vis-a-vis what is given in the candidate’s admit card, The
OMR may also become invalid due to folding or putting stray marks on it or any damage to it. the
consequence of such invalidation due to incorrect marking or careless handling by the candidate will be sole
responsibility of candidate.

0. Rough work must be done on the question paper itself. Additional blank pages are given in the question
paper for rough work.

10. Handover the OMR to the invigilator before leaving the Examination Hall. —_—
\ |
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. M,Q,R,Crespectively denote the set of natural numbers,
the set of rational numbers, the set of real numbers and

the set of complex numbers. [+] denotes the gretest
integer less than or equal to x.

1. Let a,b,ceR with gho=]. Then which one of
the following is true?

1.1, 1
2a-d -l 2o 1y
(A) 2a=3.2b=2,2e-y

(B) Exactly one of the numbers
1 1 1.
2a——,2b——, 2¢—— is more than 1
b c b
(C) At most two of the numbers
1 1 1
Za-s, 25-;. EE—E are greater than 1

1 1 1
— W Fpmm]
(D) 2a 5 C,EC 5=

2. Let a,b,c be nonzero real numbers such that
a+b+ec=0 and L+ 4+=a"+b'4'. Then
a+b +c'=

A £
®) 3
© 3

® 3

1
3. [(1 ID"| divides 111 is true, for

(A) finitely many positive integers n
(B) nz4
(C) n27
D) nz6

(3)

N,Q, R,C FUIEE Feias AL41E, ToW 7114id, IR99 AL
S o7 AR AT A5 R | [x] AT T8 A < x
@ 7fos T

1. I a,b,c€R , gbe=1. O faFRS @b
Hre5?

1 1 1
20—, 2b—=, 2e——>1
(&) BT T b

1 1 1
(B) 2a—y, 20—, 2c— -7 T (I G fo

=1

(C) h—%. za—%. 2c—% 97 W FREF 4o >1

1 1

1
—— = —_—
(D) 2a-3, 2,2~ <

—
[+

2. 431 7 77 fonlb area At a,b,c 9FmA @
a+b+c=0 9B & +5 +6'=a° +b° +c . O
a+b et =

(A)

(B)

(LY L™ IENTY =N

©

L |

(D)

L o=

1S
3. n~I9 (FIE FqE-GF T ‘{111)"} =I5 T 111658

(A) =AW (finite) IS A 097 &7
(B) n>4
) n=7
(D) n=6

PUBDETI7/IMATHEMATICS




4. Areal polynomial f{x) is a sum of squares of real
polynomials, if

(A) f(x)=x+px*+gx+r hasacomplex root.
(BY f(x)=0 forall xeR.
(C) f(x)=x*+px+q has areal root.

(D) f(x)=x"+px*+gx’ +rx"+sx+t has
exactly one real root.

5. Let f'R—R be atwice differentiable function
with f(1)=1, f(2)=4, f(3)=9, f(4)=16. Which of the
following intervals must contain an x such that
f(x)=2?

(A) (1.2)
(B) (2.4)
(C) Both
(D) Neither

6. Let a,,a,,a,,a,,a,€R be such that
a,+a,+a,+a,+a;, =0 and g%lﬂr—ﬂjﬁl,‘ﬁ-’hich

one of the following is the most appropriate?

(A) gja,*gm
(B) gafgz
(C) gﬂfil

(D) im’i-‘r

i=1

7. The number of positive integers (m,n) for which
() =1984 is
(A) 4
(B) 2
(<) 1
(D) 6
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(4)

4. 3B TEAR T AR flx), IR IR
affaeeRm e csten 28, 7

(&) f(x)=x"+px* +qxtr 99 3 o e
AT |

(B) f(x)>0 2T xcR-<9F &I
() fx)=x*+px+q 97 4T AT Tx AT |

D) f)=x"+px*+gd+x’+sxett 47
(FF T 6 T T 4T

5. Q2T £ R— R (RISl G0 S,
=1, F(D)=4, F(3)=9, f(H)=16. Fafafis ==

. SEAAna T G x U WYL £7(x)=27

(A) (1,2)
(B) 24
(C) T=ag
(D) 707 TR 7

6. dHa,a,,85,a,,a,cRamA @

a+a,+a,+a,+a,=0 93 Naxla,—a;|<1,

e e il s ¢

(A) Larsi0

]

(D) 20.153

7. IR SRS AR (m,n) TR T () =1984
=, (1 71 R ARG ==
(A) 4
(B) 2
©1
(D) 6



(5)

8. The value of (I—tan1®)(l—tan2°)(1-{an89%)
will be
(A) 2%
(B) 0
€ 22
(D) _o#

9. The number of functions from the set {1,2,....
to the set {L2.....n} is

(A) k
(B) o
Q)
(D)
10. Consider the polynomial,
plx)=(x+a)(x+a,)....(x+a,) , where a, is a real

number for each i=1,2,....,10. Suppose the

coeffcients of p(x) are all positive. Then
(A) Each g, must be positive.
(B) p'(x) must have imaginary roots.
(C) allrootsof p'(x) mustbereal and positive.

(D) allrootsof p”(x) mustbe real and positive.

11. Fﬂr HI ,,Bz,“..,ESl ER, Iet A{B|lﬂz!"""!ﬂ$|} be Lh'e
average of the complex numbers &% &%,....,¢™ ; where

i=+/—1. The maximum and minimum of || are
{A) 51,0
(B) 1,0
©) 1.1
(D) 51,1

8. (I—tan1°)(1-tan2°)(1—tan89°) «F IF T
(A) 24
(B) 0
(C) 22
D) 2%

9. {1,2,...k} @B
AR T EH

(A) &
(B) n*
C) &
D) kn

(W= {L2,....,n) G090

10. = T Tl TR
PR)=00+a, )oe4ay ). (xa, )97 TRl @i,

I T i=1,2,....,10-93 &0 a, G TwT 71|
o=

(A) HIGT a, TTVZ LT |

(B) p'(x)-93 W2 IS Jer |

(C) p'(x)-93 "R dEel wiE I O
AT |

(D) p"(x)-97 ¥ TwslH w3 e an
IS |

11 8,6;,....0, ER-9IGT 4T 4(6,.6,,....6,)
™ g% .., ™ 1Eha wfelEE o, @Uim =1 |
| 4|97 i 93 T T =

(A) 51,0
(B) 1,0
©) 1,1
(D) 51,1
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12, If z is a pure imaginary number, then
(A) = is real
(B) .7 is pure imaginary.
(C) .z has both real and imaginary parts.

(D) Nz|=1.
13. Solution to the system >~ 570" is
3y=£x+9
3
(A) [1.—5].

(B) infinitely many.
{C) no solution.
(D) none of the above.

14. aand b are integers greater than 2. 4a is square of
one number and 9ab is the cube of one number. The
smallest possible value of @ + b is

(A) 10.
. (B) 8.
© 12.
D) 7.

sinfx] [x}=0
15. If f)= B o where [x] denotes the

greatest integer less than or equal to [x], then mf(x) is
(A) 0.
(B) 1.
(C) co.
(D) does not exist.
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(6)

12, 1f z 36 Rem sl we4 =1, siEE
(A) ; T AT
(B) [; @ Rum TS|
(C) = ~499 JTI O FEFF S5l TEE|

®) [Vz=t1

Jx—2yp+6=0
13. )

AAFFTREE A
3_}'=Ex+9

@ [n-3]:

(B) =3 |

(C) AL TG (12|
(D) T @IEhe 79|

14, @93 bT HFARI>2 14a TN 976 AIE I 9
Qab T o ALY T O @ + b 97 TSI TEoA A7
=

(A) 101 -
(B) 81
(©) 121
@ ) 71

sin[x]
15. M fe0=] T " (g CRIGA, [x] 00 78
1]

AR <2~ A 7, O lim (%)
(A) 01
(B) 11
©) ool
(D) wiew ==



o
f costdt

16. lim=% -
=0  xsinx

is
. (A) 1.
(B) 2
5"
C) co-
(D) does not exist.
. 1 . | 1 1 1 =7
1+.x[b—-l:+x|c-a-l L 1+x[u--'.~}+x(e-b: ! 1+xll-=]+x{ﬂ—ﬂ

(A) -1
(B) 0.
(O L
(D) X,

17.

18. If M and N are two 3x3 matrices soch that
MN=NM. Further if M=N? and M?=M then

(A) detfM2+MN?)=0.
(B) det{M*+MN°)=10.
(C) det{M*+MN?)=2.

(D) none of the above,
19. f{a,b]—[1,00] be a continuous function and let

0 x<a,
gR—R be define as £(x) ‘L#f{f}fff, a<x<bh
fbf{:}dr, x>b.

(A) g(x) iscontinuous and not differentiable at
aorb

(B) g(x) is differentiable in K.
(C) g(x) iscontinuous and differentiableat [a,b].

(D) g(x) is continuous and differentiable at
aorb,

(7)

(B)

(C) ool
(D) wfEw =z

1 [l 1 1 1 pa—
I | LD o | ) e

(A) =11
(B) 01
) 1
(D) x @+ |

18. M @3 N {6 3x3 matrix @59 @ MN=NM. a7
MzN 93 MP=N 737, OigiA

(A) det(M*+MN?*)=0|
(B) det(M*+MN2)=101
(C) det{M*+MN?)=21
(D) BeIEe g
19. fia,b]-1,00] @ FEE TATF GR w71 T

17.

| 0 x<a,
gRoR, g(®) J?_r(:]dr, a<x<h oA
[ rwar, x>,

(A) g(x) IFHATSIT @S b-(STITAHAN
CEa|

(B) g(x), R~ =LA SO |

(©) g(x) TEE €= [q,b]-(F SEFAACALSN
LA |

(D) g(x) ST R @S9 b-(SHITHACAN
AT |
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20. Let the complex numbers & and é lie on the
circles (x—x,)*+(y—y,) =" and

(x—x, )2 +(y—¥, }1 =4 respectively. If Z,=X,Hiy,
satisfy 2|z|"=r?+2 , then la is

(A)
(B)

©

Lt | — f‘j1|'-' 2| — f,':-‘1|"'

(D)

21. If sin(y+z—x);sin(z+x—y);sin(x4y—z) arein
A.P.then tanx, tany, tanz arein
(A) AP.

(B) G.P.
(C) H.P.
(D) none of the above.

22. The sum of 1-242-2%43-2%......+100-2% is
(A) 992942,
(B) 99-21042,
(C) 99.21942,
(D) 99211142,

lim x+x’+.,.§+x"—n=

x—1
(A)
(B)

?

x=1
"

ntl
2

afn+1)
© "

(n+1¥n+2)

® T
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(8)

20, @ TS Dﬂ*ﬂﬂ“{%"&‘rﬁﬁ AR
C(x=x) H—y ) =t AR (x—x ) H -y, ) =417
Fasig oo IUFE SRS 1 IR z,=x,+iy, satisfy
2zl =r*+2, S lo| 2

21. T sin(y+z—x) ;sin(z4+x—y) ; sin(x+y—z)
THIwE 9ffere 4T, OiFE tanx, tany, tanz J0E0E

(A) FEET asfers |

(B) wrdia alsifsrs |

(C) =9 (Harmonic) &5ilrs |
(D) S IEIbE 7|

22, 12422243 2+......+100:2'%=
(A) 99:2%+2 1
(B) 9921042
(C) 99211942
(D) 99-211142

lim x+x"+..4x"—n_
x—l -

(A) n

®) =

7
x=1

nin+1)

© ==

(n+IXn+2)

® T




24. Let f(x) be a continuous function such that the
area bounded by the curve y=j(x), x-axis and the

lines y=0 and x=a is l+ﬂ?sina. Then
m '.ITE
(A) f [5]_”?
(B) f{a]:asina+%:cosa

©) f{a}=l+%=sina

(D) none of the above

25, The area of the polygon whose vertices are the
roots of the polynomial I4+z+2z°+.42""'=0 and the
point z=1 in the complex plane is

n, 2

(A) Zsin=

n
. 2w
(B) nsmT

s

21.
() neos—

(D) 2nsin2T

n

26. The smallest positive integer n such that o is

not an integer is
(A) 4
(B) 5
(C) 6
o) 7

27. The GCD of (2n+9) and (6#%+11:1~2) for a fixed
natural number n=13 is

(A) 5
(B 7
(C) 35
(D) 70

(9)

24, 4ATE f(x) RHATOMATI9HAG y=f(x),
XE 9FR y=0 , x=a @9 AwEE oy orgwea

2
l+%$ina | SIEA

(A) f[-E-]:H%

(B) f{a}zasina+a—;~msa
(© f@=1+%sina
(D) ToitEa DS 71

25. @ FagEine R @ albe wm
IHz42* +. 42 =0 FRmEIGT Formz 3k 2=1 [F,
(A3 TTgERd (FaEe Z9

n. 2
(A) S sin—

(B) J'::sil:l.E
n

Ir
(C) neos=—

2

(D) 2n siuT

26, TS AT AT n I G0 iil RGNS

(A) 4
(B) 5
(€ 6
(D) 7

27. % MRS T A n=13~09 & (2n+9) €2
(6n2+11n-2) -a7 FALG. T

(A) 5
®B) 7
(© 35
(D) 70
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(10)

28. A point xeR isa limit point a subset E of the
reals if there is a sequence {x,} of distinct points from E

such that lim(x, )=x. Which of the fﬂ]inwing sets
contains all its limit points in |2 7

(A) ©HU}
(B) (0,1)
Q) (-oo,1)
(D) [0,1]

29. The function f)={3 if 1&g is

(A) discontinuous everywhere.
(B) continuous at every rational,
(C) continuous at every irrational.
{D} continuous only at 0.

30. Choose the correct option to complete the
sentence: If three complex numbers z, z,, z, are in
arithmetic progression then

(A) z,2, z,lie on a circle.

(B) z,.z,z,lieonaline where z, is the midpoint
of the line segment joining z, and z,.

(C) z, is the reflection of z, about the real axis.

(D) The area of the triangle formed by z,, z,, z,
is strictly positive.

31 Ifxis real and k=D en
(**+x+1)

(A) %ikﬁ
(B) k=5
(C) k<-5
(D) k<0

PUBDETI7/MATHEMATICS

28, 93 79 xcR -G 1 T, R-97 subset B4
6 HWR, (limit point) I E cArs o7 Rg @3l

WFH (Sequence) ANGH T WIS lim (x,)=x I
fiafifEe @m Gk T T et A amm?
(A) ©DU{Z}

(B) (0,1)
(©) (=o0])

! @) [0,]]

29. 1={0 F3ERq wwormeh
(A) FEa TS|
(B) =TT YETH TR TS|
(C) ST e AL 7S |
(D) BEI 0T ATS|

30, 2 RS wm A1 7, 2,, 2, IR AoIRoTS U,
o

(A) z,, z,, 2, 930 J0GH G917 AL |

(B) 2,1 2,5 7, 9% FHAEAG @AT WG (T
z, T z,'6 z, 71 ¥f&w @b 7yl

(C) z, 71 T TR FMACE 2,97 &ffewatq |
D) z, 2, z, T i Rgubs cwars g

(strictly) 419 |
31, AR GR =& )
(% +x+1)
(A) %ikES
(B) k=5
(C) k<—5
(D) k<0



"1
32. if Ef,=gn(n+1)(n+2)
=1

for all integer n=>1

1

then lim ) — s

Tk —_ Ifr

{A) 6
3
® 3

© 3
D) 2

33. The remainder when 32° is divided by 7 is

(A) 3
®B) 4
(€ 5
(D) 1

34, Letfg and h be real valued functions defined

on [0,1] by f(x)=e* 4™, g(x)=xe" +e* and

h(x)=x"" +&* . If a,b and ¢ denote respectively the

absolute maximum of f; g and & on [0,1], then

is

35. The Maximum value of

(A) a=b and c=b
(B) a=c and g=p
(C) a=b and pz=c
(D) a=b=c |

1
sin? B+3sinAcosB+5c0s* 0

(A) 2

(11)

k3

3s.

32, T 7 ARG n =197 &

z.r, =—;~n(n+l}{n—l—2) o, Sigf l_ggrn Zlﬂﬂ‘ﬂ’ q=
ral ma

r=| f

r

(A) 6

3
® 3
< 3

D 2

33, 32°¢3 7 9! SIS TR0, S 2|

(A) 3

(B) 4

©) 5
D) 1

34, 4R fg,h [0,1]-R Womef f(x)=e” +e

glr)=xe" +&* IR h(x)=x'e" +¢ = T TS|
AfF a,b 948 c TUTE £ g 9T h AATILET 299
(absolute) G TF T I, SIZA

(A) a=b and ¢=b
(B) a=c and g=h
(©) a=b and b=c
(D) a=b=c

1

sin? B+3sinfcosA+5cost ~% B (maximum) T

(A) 2

b2 | —

(B)
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(12)

36. Let P={0:sinf—cosf=+/2 cos0} and 36. 491 T P={0:5inO—cosf=+/2 cosh} W%
0={0:5in6+cosf=+/2sin0} be two sets. Then ={0:5in0+cos8=+/2sin 0} 7% &6 | Stz
(A) PCO, O\P=@ {A) PCO, \P=@
(B) Q4pr -(B) Q4P
(C) PZQ (C) PLQ
(D) P=Q (D) P=0Q
37. The number of distinctreal values of A, for which 137, @ g v A, 99 EE
the vectors —A*{+4j+k,i—A?j+& and {+j-A%k are | 334 juk f0jk @R 4 j-A (95 9T O
coplanar is wafys, ol =
(A) O (A) 0
(B) 1 (B) 1
€ 2 ©) 2
D) 3 D 3
.1 pstlog(l+) . . w1 prtlog(l+)
38. The value of lim- f g s 38. i [ ol
1 1
GV A 3
1 1
®B) 5 ®) )
1 1
© = © =
1 1
@ = D =
39. Let (x,,),) be the solution of the following 39. FMAT (x,,,) T 2x)"=(3»)"* @R
equations (2x)**=(3y)'** and 3er='»r. Then the | 3" —p' AT AN | ST x, ~97 A T
value of x, is 1
A) 5
(A) - ,
(B) 3
1
(B) 3 |
© 3
w1
© 3 D) 0
(D) 0
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40, Let f(x)=%" msg,xiﬂ and

f(0)=0,(x€R). Then fis _
(A) differentiable both at x=0 and x=2.
(B) differentiable at x=0 but differentiable at
x=2.
(C) differentiableat x=2 butnotdifferentiable

at x=0.
(D) differentiable neither at
differentiable at x=2.

x=( nor

41. Supposcthata, b,carein AP.and&’, &, arein G.P.

3
Ifa<b<cand ﬂ+ﬁ-|—c=5,ﬂ1enﬂmva]uenfais

®) 35
®) 35
© 3%
® 377

42. Ais the lefi focus of the hyperbola x* —y* =1,
B and C are points on theright branch of the hyperbola such
that ABC is an equilateral triangle. The area of ABC'is

&) %
®) 28

© 33
(D) &f3

43. Let Q<. Then the maximum value of
sin E'(1 +cos@) is
2 43
(A) —=

(B)
(C)

e | w &1[._. ©

D)

iy
40, w@ T S (x)=+* cos—,x=0 & f(0)=0,

(xeR) 1S f
(A) x=0 9% x=2 (T TIFAEY |
(B) x=0 (S WIS [FF =2 (C THI
(C) x=2 (S TZ=A] 8 x=0 (S
IS 7 |
D) x=0 938 x=2 1T EIIBIS SN
cof

41, AT a, b, ¢ AT A5ifHS @R a2, b2, 2 BTNET
25if60E AE 1 qM a < b < ¢ 93 a-[—b—l—c:%,b;ﬂ,w
&~ |4 I=

(B)

2 3l

(&)

L T N
Sl &~

(D)

42. A% x*— y* =] AgERA NI (leftfocus), B R
C %=1 “/=igaiba B 4 (right branch) e+ =REe ot 3
G (T ABCTR <6 e e | ABC a9 0 2

® 5
® L2

(© 343
(D) 63

. B
43, ¥ TF 0<b<w, ST smE(l—i-msﬂ}mm
BTG

(A)
(B)

(©

SERNCR YT

D)

PUBDETI7/MATHEMATICS




(14)

44. Each digit of a four digit numberisone of 1,2, 3
and 4. Every two adjacent digits are different. The first
and the last digits are also different. Moreover the first
digit is not greater than any other digit. The number of
such four digit numbers is

(A) 20
(B) 28
(C) 30
(D) 32 . -

45, Bob and Alice stand in a line with 12 other
people. The probability that there are three people
between Bob and Alice is
10

@) 5

(B)

(&)

2z Bl 2s

(D)

2 2
46. Let A={{x,y1|"; + 2=l Be{(xy)y=mr+c}.

Then if 4ANEB=@for all meR , ¢ takes values from
(A) (=2,2)
(B) [-2,2|
© [-1]]
@) [-5.4]

47. The base and altitude of a right triangle are
obtained by choosing points a randomly from [0,«] and
[0,5]. The probability that the area of the triangle so
formed will be less than ab is

tlogZ

4
A) —3

(B) log2

© 3

(D dépcndcnt onaand b

PUBDETI7/MATHEMATICS

44. 51 ECEE 6 Y o wF (digit) = 1,
2,38 4-47 5 OF0 | 519 wEd A A= A
i Ak o | e 9= o0 =rEive fon | et Aty
A D O I WED 6 98 W1 | 9ol 51 e
el A ==

(A) 20
(B) 28
(C) 30
(D) 32

45, Bob 998 Alice 12 & &+ SRR Ald @ l6
FRF HITSE S | Bob'8 Alice 2 MR fomem Ife 47
A T

10

(A) a1

®) 3

3
14
15
56

©
©)

46, @@ TF A={(x, y):’%: + §=1},

B={(x,y)ly=nuc+c} | TR 2EE meR 97 G AN B= 0
=, ST ¢ 93 I FEfEie @R weeEE S 95 e
A) (-2,2)

®) [-2,2]
© [-11]
©) [-3.43]

47, <6 T Trms B O TwHw! YRS
ARE T = [0,a] 97 [0,b] TG (interval) (41
frgEig (raw= ‘;—b-ﬂﬁ (B0 4] 2EHE T 9

(A) l-i-l;gz
(B) log2
© 3

(D) a9} b-a7 @57 o= |
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48, If x and » are integers then
(1 =x)°(2 = )3 = x4 — x)"(5 - x)*(6 —x)* is
(A) negative whenn>6andx<6
(B) negative when n is odd and x> 6

{C) negative when # is a multiple of 3 and
x=6

(D) negative whennisevenx <5

49, The number of integer points in the planar region
bounded by the triangle with vertices (0,0), (t,0) and (0,t)
is !

(A) I{I+1}2|{i‘+2}

(B) 242
(©) 1(t+1)

4t
D) 5

50. The domain of the function f(x)=+/x*~[x]* is
(A) R
(B) [0,00)
(C) R\NM
(D) [0,co)U{—n,nel)}

48. = x G n < T, oA
(1 —x)(2 - x)*(3 —x)"(d — x5 = xP(6 - )™ =
(A) ¥IRF T a>69TRx <06
(B) ¥IF T\ nIgA IR x> 6
(C) HimE 93 n %8 399 efies 9 x> 6
(D) ¥ I n AN AR x <5

49. (0,0), (t,0) 922 (0,0) R~ Tgwna =@
s TR g T R g =

(A) (t+1) 2|£r+2}

(B) 42¢
(C) t+1)

2t
®) =

50. f(x)=+/x*—[x]} SATHHS CFI (domain) ZH
A R
(B) [0,00)
(C) R\NM
(D) [0,c0)U{—n,nel}
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