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MATHEMATICS
Category-1 (0. 1 to 50)
(Carry | mark cach, Ounly one option ks correck Negative marks: -1;)

The straight lines x + 2y ~ 0 = g, 35+ Sy — § = 0 and wr + by = 1 = 0 are concurrent If the
straight line 351 - 2y +1=0 passes through the point

X+ 2y-0=(), In+Sy-S=0@ “hy-1 =um!‘lﬁl"{l’ﬂ.'ﬂﬁjﬁi -y +1 =0
TR T fempil

(A) (-a.-h) (B} (n,-b)

(C1 -a.h (D) b

Let A e the point (0, 4) in the xy-plane and let B be the point (20, 0). Let L be the midpoint
ot AB and let the perpendicular bisector of AB meet the v-axis M, Let N be the midpoint of
LM. Then locus of N is

(A)  awircle B aparabaly

(Cy 2 siraght line (D) a hyperbola

AU AL 4) SR B2, 0) | WA WY, L. AB-2 Y 02 WA T, AR-q7 Y ¥oivsa
y-TE(E N TS 1R IR | WE R, N, LM-£% 549% | 702 N- 93 HW(EeY §rq

(A aaGEg (B) 3f=ies
() a=D R D) 3% gy

M4 = 0h" =2 + | 24h = 0, then the

AV (2 Nori-2,-3)

Farmly of straight Tines 4y by + ¢ =0 is concurrent m

By -2, 3100 (2. 3)

[y 1_;_:“"“:—3,:: (13 |_'-‘|_3|ur11 '“

!:r."l' _LI_' (B |:||-l|-I - L'—I t |:ﬂh= ” -{-ﬁvmwﬁaﬁ Ly + hll “mfw Wﬁ";m
& B, '\:' d - =

® 7R,

; ARRTE- L .

(A} (232 -0) B ¢ HE-EO TRIRY
iy (AEYa -3, ) ' (13

0]
> T.0.
=
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2 2
cg< ™ e i =
The rangent at point (a cos 6, b sin 0),0<B< :_.,'1“" the ellipse n]"'h;. lmn:lsuu

x-axis at T and y-axis a1 T,. Then the value of “ﬂ'?% (OT)(OT,} is

: 2
"’5“:_:‘*%':- =1 -3 (4 cos 8, bsin @) 0= 0= gﬁmmw *-SWF T g

8 y-S%CE T, v o apz | pew@ ™", (OT) (OT ) 98 ¥R TR

]

(A) ab (B) 2ab () 0 D) |

ABC is an isosceles triangle with an inscribed circle with centre O, Let P be the midpoin
of BC. If AB = AC = |5 and BC = 10. then OP equals

V5 5
h v - &
(A) E unit (B) :E uit
€7 2.5 unin (D) 542 unit

AECﬂhﬁmﬁﬁﬁql,ﬂﬂﬂwﬂmuaﬂmmmﬂﬁﬂ P, BC @
wﬁqwﬁnaa&uwnunwmmn.‘!ﬂnpm

VS 5
A N
( ) (B) ?fm
(C) 245 gz (D) 547 aF%

Let O be the vertex, Q be any point on the parabola x* = 8y. If the point P divides the line
segment U0 intemally in the ratio | - 3, then the locus of P is

TR, W 1 = 8y - M 31 0 e @ g Tofie Car @ R W P
RLOQWRTES |- 3 W s s .03 oo 0

______ T (C) y¥*=2 (D) a?=2y
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distanee between the planc o - 2y ~ 2 = k and the plane COMaining i |
[the

-2 y-3 z-4
-2 273 gy 2=t E = s V6 L th
l:_].:—:r_;—-:j_ I'H.l : 4 5 '-‘“lk I5
3 -
.T_.I‘_.!I'._l_lr_j 15 'T_I_,:!"_J 3_4
-y t2=kY T 34Ty TN gy
ﬁmm.ﬁ{m!{mmm

‘here B 4 & =
[_,:IMl‘f.:c'ﬂ,3Innﬂ}uﬂﬂE{35EC¢.3IHll¢:lu ere B4 6

bt | 3

be twoo pomts on |he

hyperb 1|_.1 v ; = 1. If (e, ) 15 the pomt of intersection of normals 1o the hyperbals a
ols =
Amﬁﬂ.ﬂl:nﬂiﬂcqu.ullu
\ r.y.
mﬂ..ﬂtllﬁwajmﬂﬂlﬂmzﬁﬂcﬂ.itﬂﬂqﬁ}-ﬂ-ka. 2 -I ] e fin

fR 2ALB ﬂWWWﬁEWWmmmﬁm

12 I3
—D —H —— 0y -—
(A) — (B} 3 (C) 3 3
i Ly > extremity of 13
If the lines joining the focii of the ellipse ii'+;..—: = | wherea=h, and 2n

minor axis is inclined at an angle 607, then the eccentricity of (he ellipse 15

13 .
L e g AT o vl S qaft sy TR

60 T2 1% e, Berqufls e Eel WA
3 = [
(A 2 1 Vil o 5
2 B 3 © % "
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10, Ify = log"r, where log” means log, log, log, ... (repeated n times). then

xlogxlogixlog’x . log" "vloghx % is equal to
log" 08 log, log, Iugu_..{n—"ﬂmﬁﬂ'ﬁ}ml‘lﬁy=lnﬂxﬂ.m

2 dy
X ]L*g.'l' log=x ]1_15.‘ 2o Iﬂgﬂ -1y Iugﬂ s dr__t R Lk i

(Al logx By ~

The nngle between u normal to the plane 2x - y+ 2z — | =0 and the X-uxis is

NWE g 2y —y + 22— = () ST ST N [T A

! (C) cos!

L | —
da | tad

By ©os

Ay ©Cos I

Tt | bk

12.  Let fiv) = [+7] sin xv, 4 = 0. Then

(A) [ is discontinuous everywhere.

iB) 15 conlinuoeus everywhere,

() s contmueus o only those points which are perfect squares.
M) s conlinuows at only those points which are not perfecl squares
T TR [.1"1] sin v, . = O TS,
(A) (¥R WS
(B) rodzE mas
(©) e g sy, rergeraig TiRe feepre (7 T

';T -
(1) e ey vl 0, ravgerngy iden Rres [ 34T TR

wr 1 (D) log"a

|
-‘:B' '-'l-"'ﬁ_.l 1
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l, if x=1
13. Suppose F:R — R be given by fix) = ]e““ D 4 (x—1) sin 1 Lifez | ey
y—

(A) (1) does not exist (B) f11) exists and is zerm
(C) f11)existand is 9 (D) flljenstsandis |0

l l, ifr=|
A %, ;R —» R FYOTT MENE WK fix) = !t.;'" 04 (x __|]:5m‘1_1.rf.u]mﬁ
(A) f(1)-99 wg (7L (B) [(1)-92 SRGIE s TRw (

(C) £i(1) -3 SRY S ¢ T5 T 9 (D) 1<% =% w6 v\

lim {-.' - :;:"F- a Mx- B )X =8, l} where 8, 85, ... 8, dre positive rational numbers

[ —hoe
The limit
B} i +Il: *+ ... 8,
' [ jg ——a—4
(A) does not exisl .

(D) —

gi@ o0
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A , then Ay, + By, +Cy = 0is pnss.ihlf: for
n, -

O TN
where/ THYTS v, . 3 =

w - _ 3
(A} A=2B=x,C=n B A=xB=x,C=n
(C) A=xB=2C=3n+l (D) A=at.B=3yC=1n

Let £:1 1, 3] — R be continuous amdd be derivuble in (1, 3) and f{x) = |ﬂ.-r:|]: +4vreil, ).

Then

(A} fi3)-1{1)=75 holds
(Cy 113y 1) = 3 holds DY i1 - 1fi1) =4 holds

iB) fi3) - f1)=35 does not hold

NE O, 0[], 3] — R OSCTSU [, 1] SR S 9 (|, 3) (3 SRS ST |

f{v) = [fin] +4FF v e (|, 1)}-83 WS | FLFLL,
(A) R3)-itr)= 5w (By i3y~ fi1)= 5 T =7
() 3 -1 =3 70 (D) fi3)-fil) = 4 weqef

flad s & ditterentiable function and given f{2)= 6 and £11) = 4. then

im 12+ 2h+h)-f2)

L - :

=0 - —nn
(A does not exisl (B}  equal to -3
(L) equal to 3 D) equal w 32

o Sl waewm s sy o M2 - 6, t71) = 4 TRET =T |

D | L1 EELEJ]_-J hoy-fi2)
1 —all T
NI+l -h=y iy
[A) o®
@ g e (B) 3 9% 1% sy

(SEEECE
il (D) 302 T %
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n
j'[x]m-
The expression wh
- . where [x] and {x} are respectively nt
y integral and
..' |x) dx fractional pur of
i

rand n € N, is equal to

j[_t]d.r
0 -3 WA T (N [1] § |} S 50T TUTT s T @ W
I[,‘rl dx B

qane N
(A) —-I— i
- (B) . (C) n (D) n-|
:d.
Ifl= J'___-l-i-—-—f = flx) + tan x T €, then flx) s

{xsin x 4+ cos xy

= [ i) ¢ tanm o T, O ) T

(¥ sin x+COS5 x)°

G100 X 1
:-"‘“ = — lE'1.| _-—-—'—'_'_1'
LSin X HCos (xgin .y + o8 X
. - |
) ——— o D) — el
sinA{rcosy+ sin X

cos ¥ [y sin X+ c0s X)

' i
w3 ] [ :
l 1+ UL 4 ¢ then the value of k15

Pt g 1
[ N R M (x -3} k l (v -2}
. l_ _3|-1'|_.
ﬁf———fﬂ‘—————ﬁllvau - ‘f"l-wﬂ.‘am-ﬂﬁﬂ
L\'-I-I}r.n.'—ZH.u - 3) K {x—2) [
(A) 4 (B 0 () 8 oy 12
B m.l'm P.-I-'ﬂ'
! e
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21. Ify

is the solution of the differential equation ﬁi=i+¢[£]. then lb[f-J o
x y y

v

log. |ex |
given by
dy Yo of* _ x X
Y _ 2L p| = | smaad AT AUNE y = L
de x ¢{}r] g log, |ex| b tp[i‘.-] hs
}"2 v] I; t:
() S (B) -= ) = (D) -=
X X ¥ y*
[
22. The value of f 15 (ne ”]
(A) less than or equal to E (B) greater than or equal to |
l L
(C) lessthan 3 (D) greater than =
112
(n & M)-99 I
2
’ (&) E"“WWWW (B) 1% (BT H! 1 AW
(©) -eBrm ©) =-eo
23, Ifl.= j cos" x cos nxdx, then Lo Ll ... arein
0
(A) A.P. (B) G.P.
{€) HP. (D) no such relation
.'1.
Tl = j-l:n:-.'“ x cos nwly, ST, 1, 1, ...
i St
(A) R e YR, (B) ©[Tad offers W=,
(€)  Raeri® v ararce, (D) ¥ TR F=9F Ud A

o — P
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5

d-y dy nd ari
= +colx —= + 4y cosec? x = 1 indepe !
] ) y cosec” x = 0, Changing the i ndent variable y 1 , by the

d X

24. Given

. . X "
substitution z = log tan 5 the equation is changed to

dy o dy i I
+ cot A ™ + 4y cosec .r—ﬂlmﬂﬂﬁmﬁ.r-ﬂﬂtﬁzﬂngtuimw

dx? v
e T
2 3 d:
TR L
dz= ¥ dz®
3 dl.
() .(L::_J - 0 (D) _‘::' tdy=0
de- dz-

dy | dv

26, Tlhe function v = ¢** satisfies [—— T

'y, d*’][ﬁ - ;.-J = ].r%:—f Itis valid for

(A) exactly one value of k. (B) twao distinct values of k.

() three distinet values of'k. (D) infinitely many values of k.

2 1 '
dy dyj[ﬁ_}.]zyi_l:“ 1= g a2 | off Tae T

Torma y - et “L-j.iﬂ N
(A) ka7 @B w7E WA w (B) k-g3 75 e 7uF W &
() k-7 Fomib e e 3MCTe o (D) k-98 TR AT W2 &

. i i n —e 'I'!:.r' . ,,‘r‘{L
1 O
i
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If a hyperbola passes through the point P( V2,43 ) and has foci at (£ 2, 0), then the tangen
to this hyperbola at P is
p(2.43 ) frgrrd ol errgrae e (2, 0) T, p Revr® SWE =iz sl o
@) y=xfi-V6

(A) y=xV6-43
(D) y".r-ulri-l*wﬁ

(€) y=xJ6+43

27, Letflx)= {HI' IS 33y
—-x, Dexsl

(A) flx) is discontinuous 1n -1, |
[-1,1]).

(B} fix) is continuous in [, 1] and so
hut still has the maximuim and minimum value.

] and so has no maximum value or minimum value in

has maximum value and minimum value.

(C) fix) is discontinuous in [-1.1]

fix)is bounded in [ 1, 1] and does nol aftain MAXimum or minimum value.

(D)

[v+1, -1sxs0
A T, flx) = < | IO,
| -x, 0<xsl

(A) fix), [-1. 174 S g (R s @ Ty T “ffRog I A
flx). [-J,l]-ﬁmﬁmmﬂw:ﬂwu g W= g I

fix), [-1, 1] -4 e fag Ty s Ards @ FAy wW T I
—1,1] - AR ST @ &5 @ &Y T R T

(B)

(C)
(D) fixh

ically upwards in t sec, where

8. A missile is fired from the ground level rises x meters verl

ﬁ:‘ s I i
x= 1001 — == . The maximum height reached is

‘Eﬁtﬁﬁaaﬁmmﬁﬂmﬂﬁﬁﬂ,mﬁtw;ﬁmﬂmﬂmw
x = 100t~ ?'Tq 2 | TeeTE [0 Ews Sl ofiees @rd O S

(&) 100m (B) 300m (C) 200m (D)

e s £ it E-!'-
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29. The value of *a” for which the scalar triple product formed by the vectors

— A ~ ~ 5 -~ & — " 4
ﬂ"*HJ*H.ﬂ=j+nkznd-5r+ﬂi ¢ k is maximum, is
= & A A, EE—" A F
e =1 ay+k.p=j+ak, y =ai+ kaﬂlsculnrh‘iplcpmdummm, .
T oy

LIER 15
(A) 3 ' (B) -3
© — )

FE] o5

30. A, B are fixed points with coordinates (0, a) and (0. b) (a > 0, b > 0). P is varisble
. point
(x, 0) referred to rectangular axis. If the angle ZAPB is maximum, then
A 8 B 90 @ B, S wee st (0, a) @ (0. b) (a >0, b > 0) | ST ww gy,
p <3 & R (x, 0) | o (319 LAPB FHEE Tw, vz

(A) x*=ab B) x¥=a+b
(C) = ;Ig (D) ~=“;h
3. The average length of all vertical chords of the hyperbola I_i-—-:'i =],asx<la s
.
vmga:_j,i';=1.usx5:alwwmﬁmﬂmﬁwﬁ
4 h{l~ﬁ+a’n:2+-ﬁ!} (B) h{}ﬁ”m}q—ﬂl]
(€) a{2J5 - m2+V5)) (D) u{s,ﬁﬂmpﬁ}}

S %ﬁ prd
13 EI.
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12, Reflection of the ling oz + az = 0 in the real axs 18 given by

AFE ST a7 -+ az = [ AR Hfemad e

(A) ar+@z=0 (B Ez-—ai=D ) wz-az="

the anti-clockwise order, them 25 =

11 the vertices of @ square are Z,. 23 & and 2, ken 0

S wereTEd (A sy SEEY TUEFTH 7, 23 7 a2,

Yo
Ladl
-

iz wHR e e s A

i, A8
*" 'Id‘._‘l"'”a.,.- {BI ?.'l lI '1]:_1

T BE TRALR LS iz, T

LA arem A P. with increment T, then the difference hetween the

4. If e nowerms By, 4y

rmean of ther squares & {he square of thewr mean i

o ALETS O 4, by, .-,_WWLA.P-JM.WWWHHW

Sz 4ff TTE THIT S yewplEr WU A2 T 1
% i 9 - 4
-1 =11 r' ’ erin” -1} n- -1
/ L it - hr iy — im —
W) B T [ B 2

35, 11, log, (3 '+ 2). Jag; (4.3 =~ Nare in AL then + eyuls

o (31~ = 20 lougy §4.31 — 1) SRR gfire T 4 £ WAL

A log, S A8 | log, o TS g, 3 (0] low. 3

irs

G4
e

14
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n objects are distributed at random among n persons, The number of ways in which this L

he done so that at least one of them will not get any object is

nﬂtﬂﬁﬂﬁﬂﬂtﬂﬂ!ﬁmmﬂﬁﬂﬁ’ﬂtﬁm-ﬂiwmnmmwﬁqm
wwmmwmmmﬂwﬁﬁ.mﬁ

'1_
{A) n!-n (B) n"-n

np (D) n"=n!

If one root of 1% + py —q* = 0, p and q arc real, be less than 2 and other be greater than 2.

then

- ) R (p ¢ q W) e 27 U Q0T @ Rl 2-3 BT T

.
TP -

k.
(A 4+p=qg =0 (B) 4+2p+q-<0

(C) 4+2p-gt =0 (D) 4+2p-g-<0

The number of ways in which the letters of the word ‘VERTICAL’ can be arranged without

changing the order of the vowels is

VERTICAL® a7 Teedefr o +fiwes M 77 & vl wwgefirs Towe R =

A, FE AN R

b
(A A=A {B) —3.
iC) =3 (D —f:[

i p.T.0.
Oh
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39, LetAand B are orthogonal matrices and det A + det B = 0. Then

(A) A+ Bis singular (B) A+ B isnon-singular
(C) A +Bis orthogonal (D) A+ B is skew symmetric
T w9, A S BAR 7 Wiliw qa det A + det B=0 ) PIOFTE

(A) A+BRME oy (B) A+ BwRM® =
(C) A+B =7 G (D) A+ B fReferm miw

40. LetPin)=32"*1+ 202 wheren € N Then
(A) Pn)is not divisible by any prime inleger.
(B) there exists prime integer which divides P(n).
(C) P(n)is divisihle by 5 forallne N
AD) Ptn)is divisible by 3 foralln e N,
TH L, ST ne N IT W Pin) = 3301 14 o0 1) oo
(A} Pin) T9 TRMfee w7t Wit fete 7
(B) 3 Tfee sewre sy aoam T W P(n) e w=
(C) %% ne NG &1 Pin), 5 72 fere are

(D) 2o® e N ST 8191 P(n)., 3 W farmmey 219

1. Let A be a spf containing n elements, A syhset P of A is chosen, and the set A is
rE?':::-usTrm:In! by replacing the elements of P, A subset Q of A is chosen again. The number
ol ways "fﬂhﬂﬂﬂliﬂ £ ond Q such that (} contains just one element more than P is
A &8 0w R p A 9% 93 TG 16T w9 T | P BNGT S frw A
@W"hwﬁu}.a G ST 93 SeiD 15w 31 771 P 8 TS 7y wipE 15
=1 urs (-9 W3 Reay P97 301 11 (o o (9 &% O e Ere

Al Ing 5
[ | "-'It—l {E] ..n[-n “—-I !'n':-

NP ..'"E]
!
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42, Let t, [} be the roots of the equation x> + by + ¢ =0, a. b ¢ Tea|
* u-r“.!.! :-ﬂh l
3 | +8 1+s; | - g
1+5 1435, [+s, T—Rm‘f—ﬂ'—lhenh-
'[+5'-! |+.'~|:|, ]1'5_1 i].
TH #9, o, B AR 0 + bx + o = 0-92 4 Fer, T u, b, ¢ MR
3 T4+5  1+s, b+ ey
5n= “+|:'l|"'3 I'I'Hl Ii'h':- I.+5" =k'.“_+':-—u}mk-;
I'|‘H: |+5|_ I+E‘i_|_ .
(A) b?—dac (B) b+ dac (C) b+ 2ac (D) dac -
2 0 3
43, LetAa=|[4 7 11| Then
5 4 B8

4A)  det A is divisible by 11 (B)  det A s not divisibie by 11

(D) A s orthogonal muotrix

() detA=10
2 0 3

THEE A= (4 T 1l | TS
5 4 8

(B) det A, 11 Tie fasmen =0

(A)det A, || i FasTen
(D) A 9T 7 TEE

(Chdet A =10

v b= r=1,2.3, ... then
44.  [fthe matrix M_is given by M, = [r 4 ] forr=1. 2.2

det (M) = det (My) + .. det (M) -

mhes | '}..- 12,3, AT e | IR

Lr—| r

det (M) ¢« det (M)~ = det (M) =
iAYy 2on7 (HJ 2008 (e ‘3“””':

17
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o
- B happen 15 —
45, Let A and B are two independent events. The probability that both A and ppe T

|
and probability that neither A nor B happen is . Then

|
‘ﬂtﬂﬂ,naﬂﬂmﬁﬁﬂ'{nwmqﬁmwﬂﬂmmm . '“ﬁﬁ

M:ﬂ.ﬂu-mwﬁmmmwm% | (T

| -
'[_"“ F[H\|=;.F‘H]: [B} F[A}’;.F{B]_E

= —

2 1
=:.‘FE = -
(D) P(A) 3 (B) 3

|
(C) PLA) m . P(B) =

fak | —

46. Let A, B, C are subsets of set X, Then consider the validity of the following set theoretic

stntement ;

A 9%, A, B, C T X7 B | powia aferfire b e [afvefem quider =3
(A} AuB\C)=(AuB) {Au() (B) (A'B)\C=A\(Bu ()

iy (AuB)'A=A'B (D) AC=B\C

47, Let X'be a nenvoid set, I p, and p, be the transitive relations on X. then

(A) p, "Pa 15 transitive relation (B) P °p, is not transitive relation

(€1 Py py s equivalence relation (D) p, o p,is not any relation on X

(= denotes the composition of relations)

W =, X D e s T p, 9y X- 7 FEEE WY Hy§ 7Y, wra
Y Ao p, FOETY JPER

|Hl DI IP_II:WHﬁ;T{'
I'rll "}IT’:WW

|:|-:J| I_'| 1 2 -
1" Py, X% Eﬁ'hm
- b RS B

[+ 0T T

W mm
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1 i x| .
48. The equation r m-{ﬂ_i.ll 2 represents

iA) o parabola (B) ahyperbola

(C] neircle (D) apnjrufstr&ight lines
i

r:..-m-‘[a-L.=:qs-am

(A) o= wfigg (B) @3 orrye

(€ 03w (D) T o

Let 8 be the

49,

sample space of the random experiment of

throwing simultaneously two
unbuased dice and E,

Wbl e 5 ab=k Ifp, = P{Ek}. then the correct among the
following s :

qﬂhﬁnmﬂﬁmmnmmwnmmm E.=(a,bes:

ab =k} |
i p, - P:Ek}w.mﬁ!?mﬁﬁwhr
|.-'1'-| |2 *"n||1- F-’. IH} FJ{Pa{FH
i LR
| F'_1 T"-g I"|. {D} pzﬂ:pmn::p
5
|
I —sin H, vos i W are in G, then th:.gmm-m",i L of
ol g
- |
M L “an B, cos B tanﬁWﬂ’ﬁta mm
B'“M’i‘?{ﬁm
Al g+ : (B} e @
| e ]
i I« MMt @
“]l.".',l'lﬁ’.'}r_'-l = 3 {D] = E-
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Category-2 (Q. 51 to 65)

(Carry 2 marks each. Only one option Is correct. Negative marks: —%)

The family of curves y=e"""* where *a’ is arbitrary constant, is represented by the
differential equation

wvﬁwmy:,:uin.‘ma-_mw.mmﬁﬂﬂﬂqwmﬂmrﬂﬂtﬂ

dy
(A) rlﬂsywmii (B) ylng,r=ml.ra;

)
(C) lt]g‘!.ﬂtclnu.'ﬁ () Ill.rg.:,r=1::-:'_|n[_1rv“:E
i dy dy

The locus of points (x, v) in the plane satisfying sin? x + sin? ¥ = | consists of
(A} acircle centered at origin

(B) infinitely many circles thyt are all centered at the origin

(C)  infinitely many lines with slope + |

(D) finitely many lines with slope + |

sin” x + sin? y = | e s =, T (1, y) S e g Fwrey gw
(A) Eﬂﬁ‘ﬁtﬁﬁ'ﬁmw

(B) ?ﬁ'ﬂt@mmﬂnquﬁ

(C) ﬁ%ilﬂ?ﬁummwmﬁqﬁm

(D) #E+| Wﬁwﬁ’ﬂtwmmnﬁw

< lim IS | I I | 1
Vhe value o - 70 — = — .
- S |_|l_f'3 -1 +[::.‘11 +21|!2J+"'+[:n_1n +I"+I'3"]] 15
[ 1 r [ I
lim | L o I
| —— Tl It |+ . i
”_}:H'!_l..l'] 23/ I\:"'PI' 2'1-1.-9] l-k-;nqu 1n—|,3|1 b
W3 10 ' T
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(-2m, 0), the function flx) = sin [-!.J
7 |-

In the interval
X

54
(A) never changes sign.

(B) changes sign only once.

(C) changes sign more than once but finitely many times

(D) changes sign infinitely many times.
25, 0) WA ST T 1) =i [_';] sy
x

(A) et B R I A

(B) o g3 B AfRdR AT
(C) Mﬁmwﬁﬁ;mmwmﬁ‘nﬁmm

(D) memﬁ-ﬁﬁmﬁw

In
_[H sin" B cos 1@ is equal t0

i

55,

I
jn <in® B cos B d0 -9 W EA
]

p in l6n i
A) — A — () — o ¢
(A T ( e 3

y = sin k. then (1 =200y, =Xy — 0y = 0, fora =

86, Ifv=sin B and
Ny, = xy oy = 0 T, a-<¥ 7 T

-T-‘.t.irsll-]kﬂ_v-:.inl-;ﬂﬂ“'rﬂl[[
! o) ¥

(A) k (B1 (C) -
1 E-'*'
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57. The portion of the tangent to fhe curve -t C+y ' =a',a=0atany point of it, intercepted

between the axes
{A) wvanes as abscissa
(B) wvanes as ordinate

(C) 15 constant

T inate
(D) varies as the product of abscissa and ording

Wiﬂﬁitﬂ“wmﬁﬂtﬂmwmm

%

l‘l +j-? sn"rﬂ,}l]

) 4

' = sinx . 1] is
g8, Theaverage ordinile ol y = sin xr over |0. x]

7
[, 7] -4 &My = sin A gorvrE Farad (AT

3
By -
4] .

H ra

Dy =n

I

(L

¥
4c]
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Given fix) =" + ¢, The global maximum value of fix)

(A) does not exist.

(B) existsata point in [D,-fv] and its value is E:GLF i

(C) exists at infinitely many points.
(D) existsaty= 0 only.

flx) = 4 ¥ + e T global 45 W
(A) -3 m ﬁ‘

() o e e & A T AT
(D) Y x = 0 TS SR e

- =+
IF he volume of the parallclopiped with @ X b, b x T and € x 7 s on
ETmunauE

edges is 9 cu. units, then the volume of the parallelopiped with (2 x b)x 1; Xt
- —

(h x ¢)x(¢T x 2)end (T x 2 )%(a x b )as coterminous edges is

(A 9cu. units (B) 729 cu. units

(C) 81 cu. units (D) 243 cu. units

- —a

qmmwﬁﬁlmwmmﬁ?xfjx?mHa'
mwwﬁmmﬁl?x;}x{;x?h |:x?1x[?:1_1'lﬂ

(F % 3 )x(7 x b ) SR S WA

it G (B) 7209 G0F

1y
81 W g (D) 243 ¥A 099



61.

bl.

M-2023

o @y By, .., O be positive real numbers, Then the minimum value of

Consider u quadratic equation il + Zhy + ¢ = 0 where a, b, ¢ are positive real numbers. 11

the equation has no real root, then which of the following 1s frue ?

(A) a. b, ccannl be in AP or HL.T', but can b in G
{B) a,b, c cannol be in G.P. or H.P'. but can bein A.P.

(C) a.h, ccannet ben AP. or G.P. but can be in H.P.

(D) a, b, ccannolt be in AP, G.P. ar H.P.

a, b, ¢ YATEE T WA A a2t +1WMWW1M
e e 7 T, Ay Rgfesles @b 7 :

(A) ab.ec AP TP, & warE A fag G.p. T8 4¥(S
(B u b, c. G.P. T H.P. T =02 7 59 AP, T8 G9TS A
(Cr abc APTGPTS arerd + o8 H.p. T8 43S *is

(D) abc AP.GPTHPTS HE

Emgm
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- of the pmah-:llu },: = | 2v, a ray of light is directed i ad
ITeCting

From the £
¥ - _ ‘
e 18 q-! :1_ with x-0x1s. Then the equation of the line along whig, i Makiny -
. ! t "'-H'ﬂ-'l':r! i
jeaves the Pumh{liu 15 .
=S o= 12eE 7S TCe T SICATFE x-S I 1! = e
' ﬁvﬁﬁaﬁrﬂmﬁﬂmm g T
Hﬁgﬂqm TT W SR i v
(A) ¥=2 B y=I (€) y=9 (D) y=14
o 0 |1 0o 1 0 0 1 o
letA=]] g ol.B=|0 g 1|landP=|x 0 0| beanorhogonal matny b
0o 00 000 00 vy suich thay
g =PAP' holds. Then
‘0 0 1 0o 1 0 01 0
%, A=|1 0 0[,B=]0 0 [jSP=/r 80 @2 =5 TG (onthogonal
0 0 0 0o o0 o 00 vy

matrix) 9F7 @ B = PAP™ Fre =@ | T

(A} x=1=Y¥ (B) x=1ly=0

() v=0.y=1 (D) x=-1,y=0

Let p be a relanon defined on set of natural numbers M, as p = (1. viEN=<N: 2r+y =4l

Then domam A and range B are

Yr=faew ﬂﬂmrﬂﬁﬂ—hﬂ'ﬂ*ﬂ#‘pﬂmmﬁp=I-{Il-_}:]EHxH'_ll."}:'”-"m

TEREeT A S N-afmE e =

A) AciyvemM:lsx<20landBc yeN: | <y<39)

B

b A-lveM:Isysi5landB= |[ye N:2 < yv< 30}

(D) A= Q.5-0Q
25 Dy 10
& -_‘-'
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Category-3 (Q. 66 to 75)

(Carry 2 marks each. One or more options are correct. No negative marks)

Which of the following statements are true 7
a+T

(A) I fix) be continuous and periodic with periodicity T. then 1= .[ fix) dv depend an
I

‘a’.
W+T
If fix) be continuous and periodic with periodicity T. then | = _[ fix) dx does not

(B)

depend on ‘a’.
(1, ifxis rational e - T e §
(C) Let fix) = J. 0 ifx is irmational* then I is periodic of the periodicity T only if T is

rational.
(D} fdefined in (C) is periodic for all T.

fFryfegfafFe = 7eT ?
a+T
(A) E () TS G T-origeT @3B dq@u SrE T TR, OR 1 = | ) dx, 0

B FEie 2w
weT
(B) W ((v) RS = T-7rgras G RSy WTET T, SR 1 = [ fiv) dv, 2’

]
3o e ane 5

(€} IR 7, ) = I:' ' :%I“’W T-q7 g3 izl wreres e gewe 1= T
TR T

(D) ¥R T-L2 89 (C) @ 7S 1 orfigg sreres T

- A _ |
Lel flo) = W™ m heing o non-negative imteger. The value of m so that the equality
Fath) = Fa) 4 £eb) is valid for all o, b > 0 is

0T SR RN 4y < ) - by 7TE, WA, b > 0 T
€y 2 (D) 3
M
In .
Oy

() 0 (B |
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o8, Iffiv) =3V -2 then

b5,

(&) [has no extrema.

(B)  fis maximum at two points y = Fand v = - .
() fos mimamim at x - 0,

(D) fhas maximum atx = | only.

1
WA, fla) = 3VaT - IR
(A) f-4%5T% 79 (A
(B) x=1l.x=-| v -7 45 17 wE
(C) x=0 T [ -0z ¥y W fammm
(D) OYWE = | TS -7 NAEs WH Wy

-

Let 1 be s non-negative funeti 1 I X ' ”
K clion delined on {ﬂu; At j'l Fth - sin 20) dt = fﬂ:} tan tdt,
= il i

1

HOD = 1, then _[ llahdras

il

RickT] [n, ; -fEAvwTE [ S-WTEE Sy |

- -

.i

(100 - s 24pdt = jlilnun W, [0y = mfr{.mu-m
1]

(A} 3 B 1

Fad | 3

iy 3+ (D)

bt |
Tt |

A balloon g :
lean sinming from res 5 ascendin

4 frinep- Al the e - B from o . ) ; i

it the grpgmgd .!:u'.ll:lfl :T ‘i 'iﬂf | H“”-u ' dro ed fr “lr!uhl:f With uniform acceleration of

ey ¢ the height of the by, whon - IFT be the time to reach the stone
T ) =r2 9a® e 4 A ihe stone reaches the ground. then

"ﬂf,?f:lﬁh = ; hﬂt.lrm
rﬁ_wm-t‘ﬁww‘lﬂltﬂﬁ{ Hﬂ'ﬁm‘ﬁtﬂfﬁﬁw‘ﬁﬁ

Y AR BT Y 1w T I BT ot _—
S .70, @y TR g2 gy ezl B = e
ir = £'% _
VT =520 B) H'_l]lin
17 -

p.T.O.

Bl
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A letter lock consists of three nings with 15 different letters. I N denotes the number of

ways in which it is possible to make unsuccessful attempts to open the lock, then

(A) 482 divides N

(B) N is the product of two distinct prime numbers.
(C) N is the product of three distinct prime numbers.
(Dy 16 divades N.

ﬂ#wmﬁﬁﬁmmlaﬁﬁmisﬁmﬁﬁlm
R (h R ST TR R T W

=ie | N WH @

(A) N, 482 o fasren
() N.ﬁﬁﬂrﬂm[ﬂﬁwﬂtm-m
(C) N, FiswlB et Tafre FRATE 8T

Dy N, | 6w FasTE

Eﬂ' - l_[_h:“ ﬂ may

If z, and &, are fwo complex numbers satisfying the equution =

= -2:

he
(Al real F'IJS[II-\."E {E] F'Eﬁl “ﬂ'ﬂ.al.i\"ﬂ
() sero (D) purely imaginary
?1G#1‘Iﬁ'ﬁﬁﬂﬂﬁhﬂﬁfﬂ i Bl =|_tmwﬂm
B 5 - 23 E
(A) YT TR (8)
o (D) IR I
28 ®;
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CD has its side parallel to the line y = 2x and yertices A, § Iy

e T,
o

A rﬂigﬂﬂlﬂ AB

|y=laondx= -] respectively. The coordinate of C can he
jli' .._-'l

sered ABCD-93 qafd M y = 2-9F TG o Mfaqan 4 g -
_1 -7 Beffafge | C-g% ¥w I :

F;_I=|ﬂl:
g) (B) (-3,8)
(A) (3
(D} (3, -1)
© 31

! | -1 A, then so are the relutions
| valence relations on a s¢
{fR and R’ are equt

iB) RuR

(A) R
(D All of these

= I | SE 7 TR

(B) RuR

) RNR
Hﬁﬂ.{ﬁ'ﬂﬂﬂ'mmﬂ

(a) R
(D) ¥AI0

) RnR!

Let f be a strictly decreasing function defined on R such that f{x)=0. ¥YreR Le

; . . . - " j’
£ Y~ = | be an ellipse with major 4xis along the y-axis. The value o

>?

= .
fial+5a+3) fla+15)

*a" can lie in the interval {5}
EH-ﬂﬂﬁﬁWﬁﬂHﬁtﬂ'ﬂﬂﬂ.ﬂb&mEHiﬁﬂ_,+ju+“ fta+15)
A W TRT | (AW ‘o’ [OVIA QRS IR A T
(A) (sa, —5) (B) (-6,2)

ic
J I'E.m; {D] {_ﬂ‘m}




