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Subject : MATHEMATICS
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B) (- ff)m =1

(C) (f’_f)n=5ffm2
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Two particles A and B move from rest along a straight line with constant accelerations
f and f’ respectively. If A takes m sec. more than that of B and describes n units more

than that of B in acquiring the same velocity, then
(A) (f+f)m2=ff'n
(B) (f-ffHm2=ff'n
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Consider the real valued function h : {0,1.2......100} = R such that h(0) =5 h(lOO)’=§o

and satisfying h(p) = % {h(p + 1) + h(p — 1)}for every p ZjitpiogiNTien the value of i

h(1)is
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10.
0. Let C denote the set of all complex numbers.

DefineA:{(Z,w)lz,weCand|z|=|w|},B={(z,w)|z,weCandZ,=W2}-Tl?en

(A) A=B (B) AcB (C) BcA (D) A B
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g the letters Qf the

are to be constructed usin
d two consonants.

13. Five letter words, having distinct letters,
three vowels an

word ‘EQUATION’ so that each word contains exactly
How many of them have all the vowels together ?

(A) 3600 (B) 1800 (C) 1080 (D). 900 27
@ ‘:6‘§§Tibﬁ’ [ e Refel 14T 5  for fon arwa RIS 1w 767 IO 21 el
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(A) 3600 () 1800 (C) 1080 (D) 900 | #

14. What is the number of ways in which an examiner can assign 10 marks to 4 questions; " . t

 —~~ giving not less than 2 marks to any question ? e :
/
; " T(A)ga B) 6 (C) 10 (D) 16
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1 0 0
17. LetA=|0 cost sint
0 —sint cost

1

denotes the identity matrix. If

"'1,‘.“

Let A, 7»2; A be the roots of det(A — Aly) = 0, where I3
A+, +Ay= Rk 1. then the set of possible values of;, —m it <mis o el ey

‘ T A
(A) avoid set (B) {%} ©) {_—,-}%} (D8 {‘13"%:'}
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WAIIA=[0 cost sint
' 0 -sint cost
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N C’ denote
20. Let A, B, C be three non-void subsets of set S. Let (ANC)ABNC) = ¢ where

the complement of set C in S. Then S e A,
(A) AnB=¢ B) AnB=¢ ©) Af“C T 5 o Sma
WA IR A, B, C T S- maw-w%mﬁlﬂmW(AnC)u(Bﬁc)W
=7 JX
C -3 °F< 16 | CTF@ Q L Au(’—/A
y/Aanp B) AnB=z¢  (© Af‘C=A ()
by

et of all non-
Let T & U be the set of all onhogonal matrices of order 3 over R & the s |

singular matrices of order 3 over R respectively.

Let A={-1,0, 1}, then . ' o -.,’_.J,
(A) there exists bijective mapping between A and T, U. < £ A A
(B) there does not exist bijective mapping between A and Tbetween . & i e
(C) there exnsts bijective mapplng between A and T but not e < s
(D) there exlsts bijective mapping between A and U but not
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23. The mean and variance of a binomial distribution are 4 and 2 respeﬁt“""ly Thén the
probablllty of exactly two successes is : TRy
7 21 7 e S
A) — S = (D) il
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oint on x-axis. Let M be the midpoint

26. Let A be the fixed point (0, 4) and Bbea moving p ;
R. The locus of the

of AB and let the perpendicular bisector of AB meets the y-axis at

midpoint P of MR is
A + X< = 1 = I 16
A vy x2=2 B) x2+(y 2y = i ©) (- ) le 1 (D)E XY,

M, AB-9¥ wfdy 992 AB-

T TA firafi*qto, 4) @ B, ST B sifeel |
P37 AL R

qF FTR-ITNRLGS y-SrH(@ R 0 @7 90 | MR-A9 TR

2= LD 2 e le

(A) y+x’=2 (g) x2+(y—2)2_=% ©) (y-2P°-X i— |
/ ! S
27. A moving line intersects the lines x +y = 0 and x —y = 0 at the points A, B respectively
such that the area of the triangle with vertices (0, 0), A & B has a constant area C. The _
locus of the mid-point AB is given by the equation L
@A) @rPP=C ®) E-yF=C © GHy=C =
3T Ao TR x +y =03 x—y = 0 FRECANGACE TAETT A 6 B R (&%
mrca(o,O),AeBmmmﬁwmﬁmcﬂnw-mwm
(A) = C2 - (B AR G CR s e T (x-yP=C2

O (x-y?=C
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28. Ifa> 0, b> 0 then the maximum area of the paféllclqgram whose three vertices are a&

0(0, 0), A(a cos 6, bsin @) and BGacos 0. -bsinO)is
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29. A ray of light along x + /3 3y=+3 gets reflected upon reaching x-axis , the equation Of
the reflected ray is

A y=x+v3 B By-x-+3 (© y=+3x-+3 @ By=x-1
X+ 3y = V3 <9I I ST x-S e 7w | e wHR AR 2
(A) y=x+J§ (B) \/§y=x_‘\/§ (©) y=‘/3x?\/'§ (D) \/:_3-)':7("1
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30. Two tangents to the circle x2 + y2 = 4 at the points A and B meet at M(—4 O) The area of
the quadrilateral MAOB, where O is the origin is

(A) 4~/§ sq. units  (B) 243 sq. units (C) w/_. sq.hqn;,ts

SEthas 4WWABBWWWM@
MAOB(OW-«WW |
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33. The co-ordinate of a point on the auxiliary circle of the ellipse ¥2 +2y2 =14 corresponding

to the point on the ellipse whose eccentric angle is 60° will be

A) (3.1 B) (1, V3) © (1, 1) @) €2
.\3+2yz=4@WWW@%NW@QWW460°,WW53
A) (V3.1 @), (. 3) ©) (1.1 @) (1.2

A

34. The locus of the center of a variable circle which always touches two given circles

externally is

(A) anellipse (B) ahyperbola (C) aparabola (D) acircle
S oS JOE AXE W > I 9 oMot JOaA (TS LA R0
—_—
(D) @78

@A) @BeRE B @EERgE (O 3B IS

35. A line with positive direction cosines passes through the point P(2, -1, 2) and makes
9 at point Q.

equal angle with co-ordinate axes. The line meets the plane 2x +y + Z =
The length of the line segment PQ equals % :

(A) 1 unit (B) 2 unit (C) /3 unit (D) 2 unit

[T fs/@aMd (direction cosines) ZME asio A9 @0 P2, -1, 2) ﬁ"ﬁ*‘ﬂﬁ g2 FH=
mﬁamwmmﬁﬁml@@ﬂﬁ2x+y+z=9WQﬁ=@E@wm|
ICRT@ PQ TAIRTR T = |

@A) 1999 ®) VZ@&F (O 39w D) 24w

36. If from a point P(a, b, ¢), perpendiculars PA and PB are drawn to YZ and ZX-planes

_respectively,- then the equation of the plane OAB is
(A) bex + cay +abz =0 ' (B) bex +cay—abz=0
(C) bex—cay+abz=0 . (D) bex—cay—abz=0
P(a b, o)A TaEEIZRg S ZX 0T B4 7 TATH PA & PB Bl T | TR
(A) ng+cay+abz=0 (B) bex +cay—abz=0
| (C) 'b#—ca}’*abz"'o (D) bex—cay—abz=0
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40. Letf:
D — R where D = [0. 1]U[2, 4] be defined by

fx) = {x, if X€[0,1]
, 4-x, if xe[2,4]

Then,

» (4) Rolle’s theorem is applicable to fin D.
(B) Rolle’s theorem is not applicable to fin D. .
(C) there exists §eD‘ fdr which f"(g) ~ 0 but Rolle’s theorem is not applicable'.
(D) fis not continuous in D. ' | ~

WAFAL: D - RTRMEAD = [0, 1]U[2, 4], IS HEIAS SR T

ﬂx)={x, W.xe[o,ljl |
4=x, T x €[2, 4] o il
(A) D TTS W Sl formes aqer 29 " A8 e

(B) D TG W SAAwIfS £ wereees oges Q@ Al L e
(C) EeD -mwﬁqwmwmf'(g)=omﬁi§@m@ﬁw 3% I Ao

. : ',L;"‘
i ) RS B

(D) £ DTG 7e© T

L e

41.  The equation 6% + 8% =10* has = e, S
(A) no real root. R
(B) infinitely many rational roots.

exactly one real root.
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42. Letf:R — R be such that £ (0) = 0 and |f'(x)| < 5 for all x. Then f (1) is in

A (5.6) (B)  [-5. 5] © (o-HUG@ D) (44
TAIFIf:R >R, f(0)= oe|f(x)|55|mf(1)-aawmwmmﬁ
@A 6.6 B) [-5.5] (C) (e —5)u(5 oo)[. (D) [—4» 4] |

sin 2 o B et O
. dx= a |log, |a+bcosx|+ + ti‘l na— Yoo g Bty
_43 I(a+bcosx) [ E| | a+bcosx] o the b ek AT
, : o s TR
(A) A (:)) i @) == ,ngi:;sm m@) G
b? G O i _‘_bz e R ‘
I sin 2x
(a+bcosx)?
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|x—1]
: [x=2|+| x-3|

45.

4 L ‘ 4
(&) 1+7log3  (B) 1+3log3 (© 1—§;°ge3.

|x-1|

dx-a%
[ x=2|+ x=3| o]

4 i Ll e
(&) 1+7log3  (B) L+Zlog3 © 13310&3

46. The value of the ihtegral
% x+1 AT F

1) e

2 | _

(A) loge( )

%

dx is equal to

® 4log, (%)

o
(O Lz plene

© 4o (3]

(D) l—zlogé3
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48.  The normal to a curve at P(x, y) meets the x-axis at G. If the distance of G from the orgin
is twice the abscissa of P then the curve is e

(A) aparabola (B) acircle © ahyperbolé. - (D) an el’li‘li’se
IEEEP (x, Y)WWWx-WGWWWIﬁWWGMW'
P-9% & fRed 77, O3 I@aei i 3 1
(A) oIBegE (B) IB @ ©) «aasfﬁ‘m (D) aﬁ%"ﬁ'\’f g

""":f. Z ; - o
49. The differential equation of all the ellipses centred at the origin and have axes as the co- o
ordinate axes is A g ! = i
A) Y+xy?-yy'=0
Q) ¥ty Xy S0

dy o
where y' = a:_‘: Y' dx2 A8

(A) Y2+XY'2 YY'“#, ML:'%
(C) YY"+xY’2 vt R
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Category-II (Q 51 to 65) , ol i
Carry 2 marks each and only one option is corréét. In case of incorrect answer o‘r'"f..ny:

combination of more than one answer, ¥ mark will be deducted.

meﬁvmﬁvmﬁmzmmlwmﬁmmmm %m

~ fater v w1 AR
4x i g
. [ 3x-1
S§1. The 1
c xlglo(:;x_*_J equals
| : ; N
A 1 : (B) 0 i e (©) e 83 ’ D) e xa- . .
 3x 14x 1 ' g i Aol
limjfie=1= :
Xﬁ(3x+l) m;"‘ . % ' Y 4 L
Gl (B) S0k '(C).e'8/3_ v ) e

52. The area bounded by the parabolas y=4x% y= ? and the stralght lme y=2i is

(A) E‘/—:sq‘ (B) 10+/5 sq. it (C) ﬂ‘/—_ . uni (D)t

SfgeTy = 4x2\‘3y—?tﬂ3\y 2wwmﬁwmwmmwfm?
20V2
3

(A) ?*f 9T (B) IOJ_ asfm (c)
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54.  If the tangent at the point P with co-ordinates (h, k) on the curve y? = 2x3 is perpendlcular
to the straight line 4x = 3y, then

(A (%)= (0, 0) only

1
B) (k)= ('8";— TE) only
e et
© B1=©0or (8‘, 1 6]

(D) no such pomt P exists

‘Wf 23 QIWP(h,k)WGWWM 3ymn%ﬂaawca
(A) (h k) (0 0) QW

® h= (— ——]em

.f' ) ey

3 "(h,k)=(0,0)0r | =,—— e T il o -
©) (h, = A.).Of (8 | '16) g 2 AL h St

(© eI

5. Ifa_(é'g&ﬁ);tb |



(A) an ispsceles triangle (B) an equilateral ;riéngle L (Eh
(C) ascalene triangle (D) a right-angled triangle

&) e @) IR
©) fRwE

57. The co-efficient of a3b4c5 in the expansion of (bc +ca+t ab)6 1s

gt i Ry ,_6,_—-
A= et SO
@ 31415 RS L (B)

zioloty ot tari 2 i
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58. Let R be the real line. Let the relations S and T on R be defined by
S={(xy):y=x+1,0<x<2}, T={(x y): x -y is an integer}. Then
(A) both S and T are equivalence relations on R
(B) T isan equivalence on R but § is not
(C) neither S nor T is an equivalence relation on R

(D) S is an equivalence relation on R but T is not
WﬂRWMWmlR-@WWSBTWWWW
+1,0<x <2}, T= {(ny)ix— ywmvﬁmﬂn}um \")""’j"

o tp7°« &

S={(xy:y=x
(A) S @R T TSR -4 TAQATS TTE 1
(B) T.R-& TNQeTS! ¥F ¥ S TH |
©) ssr-mmtk_qmm“. i
S’R“*ﬂﬂmmﬁ}:'rw | |
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62.

D

@& G6.3) ‘B @.1 i () @3) (D) (38
o n3smx
: LetI=I df’ﬁ"h
n. X ’ »
4 g ) ""g i J_
(A) Jg“<1<[2— (B) B 2B ©) V3 g 32
6 . 2n T 9 1
%sinx :
TAIAL= —x-—dx | TS
VAN A

. (©) nx+my+ztana,/z2 1=0

(A) £x+my+tana +m’=0

. (©. x+my+ztana 7 +1=0 7.:
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; —0and 2x* +y> -1
The points of intersection of two ellipses x2 + 2y* — 6x — l2ystaee Do y $ 1

— 6y + 15 = 0 lie on a circle. The center of the circle is |
' 8 3,8)
@) 6.3 ® @1 © (23] b
cswﬁ'-ti\aﬁf q
X2 +2y?—6x—12y +20 = oezx2+y2 LGS S GeiTEaE ;
# 1-‘»},'.‘?;&
qm%ﬁﬁm@mmm M

' “/5515{%_ ‘A(B) .£3.SI;S2—;{_§’ (C) %SISTJEZ

The plane (x + my = 0 is rotated about its lme of i mt
an angle o. The equation changes to

(A) O[x+myttana \/€2+m =0

£x+my—OWz=OW_;]
ﬁwﬁaﬁﬁmwm |

?'E

oo ot -wpemas e At pr s e o o e . v e e e
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Category-III (Q 66 to 75) ; 1] R
Carry 2 marks each and one or more option(s) is/are correct. If all correct answers are

Se <

= f corr
not marked and no incorrect answer is marked, then score = 2 x number.o ect ‘
answers marked + actual number of correct answers. If any wrong option is mar!(gq or
if any combination including a wrong option is marked, the answer will be consnd‘e‘r‘ed'

wrong, but there is no negative marking for the same and zero marks will be awarded,

wmmmmlmwmmﬁmzmmmﬁmwmmm :
TR FF TEAS I I T U O oMew 2 xmwii?wﬁ'cmm\mm

IR R + W 1 3 Sww AT wrm ey |.wﬁm~qamm‘mw_
mﬁvﬁmmmwmwwwmmﬂtml
ﬁammmmmm wﬂn’fnm’ml e

66. A plane meets the co-ordmate axes at the pomts A B C respectlvely I
the centroid of AABC i

is (l r, 12) for some real rIf the plan
59, —12) thenr= T

(4)
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67. Let P be a variable point on a circle C and Q be a fixed point outside C. If R is the

midpoint of the line segment PQ, then locus of R is
(A) acircle
(B) acircleanda pair of straight lines

€ a rectangular hyperbola

(D) a pair of straight lines

3@ C g AR P a3l Afee [ 9k Q,
o TR R T R-AF FPRAL (I

y/‘ﬂ?’ﬁi""

(B) qfo 38 8 AR

C-WW&WWWIPQ

(C) RIS
(D) HAFARII A
@ lim Jn + Jn Jn I o Ja : }15
S| Vs J@s® Jin+4(@-D)
' 2-43
5.5 5445 C 2443 D) ——
(A) -—1—(')‘ ) 10 ©) 2 2
lim ‘/’;+ o + Jn BN A /o }-‘ﬂ?""“’*‘—"
n—>o 7(11#3) \/Z;+4)3 \/('n+8) ‘/[;+4(n——1)]3
S 5+‘\/—5_ 2+\/_3_ (D) _2_:___
e 10 0. 5 2
S P10













