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Subjecr: MATHEMATICS 4014153897

: : : - (Booklet Number)
‘Duration : 2 Hours Aot . Full Marks : 100

. INSTRUCTIONS : : .
1.  All questions are of objective type having four answer options (or each.
Category-1: Carries 1 mark each and only one optlon ‘is correct. In case of incorrect:
answer or any combination of more than one answer. s mark will be deducted. :
3. Cabegcn -2: Carries 2 marks cach and only one np‘rmn is correet. In case of incorrect
: answer or any combination of more than onc answer, 'z mark will be deducted.
1. Category-8: Carrics 2 marks each and one or more option(s) is/are carrect. If all correct
- answers are not marked and no incorrect answer is marked. then score = 2 X number of
corrcct answers marked + actual number of correct answers. If any wrong option is
marked or if any combination including a wrong option is marked, the answer will be
considered wrong. but there is no negative mar king for the same and zero mark will be
awarded. ; !
Questions must be answered on OMR sheet by dar kcmng the appropriate bubble marked
AB,C, orD.
6. Use only Black.’Blue ink ball point pen to mark the answer by filling up of the
respective bubbles completely:
7. Write Question Booklet number and your roll number carcfully in the specifi ed locations
of the OMR Sheet. Alzo fill appropriate bubbles.
8. Write your name (in block letter). namec of the examination center and put your signature
(as is appearcd in Admit Card) in appropriate boxes in the OMR Sheet. _
9.  The OMR Sheet is liable to become invalid if there is any mistake in filling the correct
i bubbles for Question Booklet number/roll number or if there is any discrepancy in the
name! signature of the candidate, name of the examination center. The OMR Sheet may
also become invalid due to folding or putting stray marks on it or any damage to if. The
consequence of such invalidation due to incorrect marking or careless handling by the
candidate will be the sole responsibility of candidate. : :
10. Candidates are not allowed to carry any written or printed material, calculator, pen, log-
table, wristwatch, any communication device like mobile phones, bluctooth device ete.
inside the examination hall. Any candidate found with such prohibited items will be
; reported against and his/her candidature will be summarily canecelled.
11. Rough work must be done on the Question Booklet itself. Additional blank pages are
given in the Question Booklet for rough work.
12. Hand over the OMR Sheet to the invigilator before leaving the Examination Hall
13. This Booklet contains questions in both English and Bengali. Necessary care and
. precaution were taken while framing the Bengali version. However, if any
- discrepancy(ies) is /are found between the two versions, the mfonmatmn provided in the
English version will stand and will be treated as final.
14. Candidates are allowed to take the Question Booklet after examination is over.

Signature of the Candidate :
‘(as in Admat Card)

I

o

Signature of the Invigilator :

wace (MDD " @
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"MATHEMATICS

Category-1 (Q. 1 to 50)
(Carry 1 mark each. Only one option is correct. Negative marks: —%4)

~ (cos® -sin6) :
1. HA= CO S and = o , then Amo A x A x ..... (100 times) 1s equal
. .sin® - cosB 7
to :
(cos® —gin@) /Jn i
A= 80 _—a:a, TW A=A XAX ... (100313’)5:@

\sm6  cos0

. _ e oA
( 0820 —sin 20 ® fcos® —=in0 2 '
sin 28 cos 20 . . \sinO cos6 :
' e o0 =1 ' _ .
@ L ] _ o [ |
U=y o oy
2. IIQ+x+22+x% = 2, K then Z ( 1)k ‘g 1s equal to
l : ;
: k=0 k=0 ]

= Zlii‘:!'(l_+x+.1c2 +ah)' = 3 a W, T@ > Dk ay T
i k=0 =0

@ 2 By AR () ™ 4

3. The coefficient of al®b"c? in the expansion of (be +ca + ab)10 ig
(be + ca + ab)10 47 Rfors al%b7c? 47 7261 T | |
(A) 140 ®) 150 (€ 120 M) 160

4. The numbers 1, 2; 3, ... m are arranged in random order. The number of

ways this can be done, so that the numbers 1, 2, ..., r (r < m) appears as

neighbours 1s ek
12,8 ..., m TRRASRICE IR ©IR A 26T SRS 1, 2. ey 1 (0 < 1) !
ST AFPCT SiF 4] 2

(A) (m-—1) B) m-r+1)

@ mE D ) e

3 o YE PT.O.
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2 kes ) .
R yk yk+2 _\,-‘k+3 —(x—‘.)(v—")(,,— )[-—+ +— J then
: e e G
2K k2 kes IR
ok k2 kaa] 1
, QI'F‘T yk y'k+2. y1i+3 _(T y) ")(,.,—X)[ _,__:_+_
gk SE2 LE+3 | by

‘) k=3, ®B) Eer © k=1

6. Iff -‘A (‘3 Q‘J r 0}_,1;119:“&:
32T e gl ot e !

: o eos x N T
7. Letf(x)=|2sinx x*> 2x|

tanx  x 1

cosx - x 1 ‘

_ﬁ%f(x)_“—‘ 2sinx  x° gxmxinb%z_)_
tanx  x 1
o B O
4

D) k=-

o
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8. InR. arelationp i deﬁned'as follows :
Ya,b e TFr a p b holds iff a2 = dab +3bZ= 0. Then
(A) pis equivaleﬁcé 1'el_éf.ion (B) pis dn_ly"sy*mlnetl'ic
(C) p isonly reflexive - 3 2 (D) pisonly transitive
R4 p 4T @ TIE WA, :
APE a, be]ﬁtﬂﬁ'%ﬁ{} d])bmﬂﬁﬁw?]ﬁa“ 4ab + 3b2‘0§ﬂl

A : _ 1
A) p NG F=E s (B) p-@wej%ﬁwﬂ%' |
(C) p S W TG (D) p YA TR TG
| 1
. =t : : [l -~ S=r
9. Letf:R — R be a function defined by f(x) = eT—?lr_’ then
: : = et +e™
| (A) fis both one-one and onto - (B) fisone-one but not onto
(C) fis onto but not one-one (D) fismneither one-one nor onto
i el 4 .
| zr%f R—}E@Wi(x)"e Gﬁf@tﬂwﬁ
| e +e- ¥ ! !
(A) m?we@ﬂ%’iﬁmm ) q?wﬁ%@@ﬂﬁ%aﬁmﬂ %

© S s g D) e a1 G Bud @R

10. Let A be the set of even natural numbers that are < 8 &
B be the set of prime integers that are <7

The number of relations from A to B are
A I P 71 R G IR <88
B oo GTR STeaid o75 T < 7
A TTF B-T® WG 30O *I1TE G5 716 A8yt 76 _
(4) 32 e D) 2°

5l % P.T.O.
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12.

13.
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Two integers r and s are th awn one at a-time without wphrpmont from the set”
{1, 2, ..., n}. Then P(r < k/s i]x)l
(1, 2, .... n} GTC CICE AR G 7 ¢ (RS =, mﬁi‘mﬂﬁ@%mbwaﬁfﬁ?
i‘?!\'%m Cﬂ\?ﬂT 24, \3@' P =<kis<k) TJI 5

. ) : =i : . =L : : a0
Wit o = )

n g : n-1 S

—

(k is an integer < n)

A biased coin with probability p (0 < p < 1) of getting head is tossed until a .
head appears for the first time. If the probability that the number of tosses

2.
required is even iz —, thenp =
5

_qﬁﬁﬁq@{&ﬁﬁﬁ'@%ﬂ@lﬂp(O€p<1)iﬂ3\€jWC€GﬂT"T@TWW |

mwﬁmxmwmﬂa@mw iﬁ@c?:p-

1 ' lopis 3
= (B) 3 -(C)_ (D) =

The explesslon cos? ¢ + w&“ (8 +¢) -2 cos 0 cos 0 cos(8 + ¢) 18

(A) 111dependent of 0 S (_B) independent of ¢ |
(C) independe.nr of @ and ¢ - (D) dependent on 8 and ¢
cos? ¢ + cos? (B + 0) — 2 cos 6 cos ¢ cos(B + ¢) ?lTF‘T% |
A) 697817 Fsam T (B) Ma@ﬁaﬁﬁﬁw

(C) 08 o TerE BT ETiA A M) 68 o SerE B7 eaier

Two smallest squares are chosen one by one on a chess board. The probability -
that they have a side in common 1s :

| aﬁwmmﬁwwmﬁﬁmmmﬁ@ﬁmﬁ

Vﬂ%ﬁm—wmwaﬁ

| D 1 e
A = By @t = D
@ - B © — D

..ﬁ . | g



15.

16.

17.

18.

_ ﬂ%{)'<e<g{mtan 30 # 0 3W, ©F tan 6 + tan 26 + tan 30 = 0 3R, M
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The equation r cos B = 2a sin® 0 represents the curve 4 S 1]
T éos 8=2a ¢in? @ C&Wﬁ%@ﬂ‘@ Gf.i?“[
@A) FoslPaty) ; B e Aot
() «*=y*2a-2x) . D) B=yHa -+

If (1, 5) be the midpoint of the segment of a line between the line 5x & v—4=0

|
and 3x +4y-4=0, then the equation of the line will be ' ' _ |

B y—4=083x+4dy 4= om@ﬁ@waﬁwwﬁﬂw 5EAR -
mﬁm\#mﬁwm . A |

(A) 83x+ 35y — 92=0 ~ (B) 83x-35y+92=0
(C) 83x-35y—92=0 - D) 83x+35y+92=0

In AABC, co-ordinates of A are (1, 2) and the equation of the medians through
B and C are x+y = 5 and x = 4 respectively. Then the midpoint of BC is

fagst ABC-(o A fmgg 21 (1, 2), BGCﬁﬁﬂWiﬁaﬁﬁqwr+v:
8 x= 4tﬁ\3§TWIB(‘-&Q§WﬁﬁE@

ool 5 : 1] 1 : 1151
A [ _I,' B Lt | : z —_— 4 —-,....;
(_ ) \\5, 5 ( .) [2 1) (©) [1 L, 2} D) [2 z]

If0<ﬁ<-g—andtanBBiO,thentanB-i-.tan26+tan39:0iftan6-tan28:k

where k =

tan 0 ‘tan 20 =k ¥, @AH k =

' Ay 1 (B) 2 ' © 3 nseb)yd
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. A line of fixed length a + b, a # b moves so that its ends arve always onitwo .
- fixed perpendicular Hfldl“hl lines. The locus of a point which divides the line

into two parts of length a and b is _
o (A) a pamhbla (B) acircle . . (C) anellipse (D) ‘a hyperbola
oS e A + b NPT @3 SRRl (2 # b) YOI AL @ I
m@ﬁwaﬁﬁaew@%m@wmmﬁﬁﬁammb?ﬁﬂfﬁﬁﬁ
5f% fierrt Row w6 O] TRRAY A

@) «FheRgs ® @w  (© @SR D) 97w

20, With origin as a focus and x = 4 as corresponding directrix, a family of ellipse

are drawn. Then the locus of an end of minor axis is

(»&) a cucle (B) a parab’ola i (C) a straight line (D) a hyperbola' :
@ﬁwaﬁﬁaa\mwﬁwx- 4 m@mﬂﬁmaﬁ:@m | GiewE
BT TSR ALY R

_ _(A)"- e @ whefges  (© @l e Gl (Dj G3fB “Ae

21. Chords AB & CD of a circle intersect at right angle at the polint P. If the length
of AP, PB, CP, PD are 2, 6, 3, 4 units respectively, then the radius of the circle

18 :
| (A) 4 units (B) [2_?_ UDits 4 (e @— units D) —Jg—é units

%G 903 SIed AB @ CD @3iG Ry P-(o Uit o7 3 | AP, PB, CP 8 PD-wg
trefafeT IRETT 2, 6, 3, 4 G 2(ET, J0H AP TJ ' |

SO AR D)

(A) 49FF ' (B)

~




prepp

Your Personal Exams Guide

M-2024

295 The: plane Dttt 37, +.5 = 0 is.rotated through 90 about its line of ¢
_intetsection with the plane x +y +z =1 The equahon of the plane in new

' poqmon 18
:"Zx—w+%z4:)—0‘5?1%1+114—]6@3%@%@%%00 e
QI 3 | g 4B ST GAlb AP 2

Ay 3x+ 9y +z+ 1750 B Bx+9y+z=17

© e N | D) 3x+9y—2=1T7

- 23, Ifthe 1'el-ation betwoon the dircction ratios of two lines in Rk? are given by
l+m+n 0, zlm+')mn—ln 10 '
then the angle between the linesis -

(I, m, n have their usual meamng) _
pe : F3-M@WW%%HWW%%ﬂ

l+m+n=02m+2mn—-m=0

| IR @ TREEIRGR TG &
| - it T
N ' 5 2 T %
WL amtle . s @
_(l,m,n-ﬂ'ﬁ%@@"hﬁ)

24, - AOAB 1s an equ11ate1 al triangle inscribed in the paraboela: vZ = dax, a> 0 with
O as the vertex, then the length of the side of AOAB 18

(Aj 8a+/3 unit (B) 8a unit (@) 4a+/3 unit .(D) 4a unit

““4&xﬂ>0®WWﬂTWIWﬁTﬂ@%W%@WJOAB
WOWWMOAB@QQT@WW e

(A) 8av3 T (B) 8a9Fw C) 4a+3 197F (D) 49T

9 _ fE rro.
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AR 1, 2) denotes the ath dervivative (m = 1, 2) of U(x} ——
_ _ . —2Bx+C

(L, M, B, C are constants), then PU2 + QUl' +RU=0. hqlds for

ﬂﬁb(\)— L\A;M = (L, M, B, C #39)-94 nTPWWWU (11—1 2)
x* —2Bx +

W@GT{EW PU, + QU, +RU =0, mcaw

(A) P=x?-2B,Q=2x R=3x
(B) P=x2—-2Bx+C,Q=4(x—B),R=2
(©) P=2x,Q=2B,R=2 '

‘D) P=x%,Q=xR=3

26. For every rcal number x# -1, let f(x) = ~i— ‘
: ol _
Write f(x) = f(x) & for n 2 2, L (=1 1)) Then £,(-2) - £,(=2) ... L u‘(4—2)

; must.'bé :
o mrﬁa‘r“@‘iﬁwvmxmwm)ﬁ-—- UT\‘SEITW

gfzmr a1s fi(x) = f(x) !ﬂ?& n = 2-94 @Fﬁ.fn(x) ;..fgfn (%) | CTCHFE f,(=2) f2( — Ot |

£.(-2)
_nﬂanﬁﬂwim‘
@) e

1.8.5 ... (2n—1) |
© 1[2"\,- = o ﬁﬂ

2y

10 | ;
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27. The equalioﬁ S+ ihie= g Al hag
(A) no real sdlution
(B) only one non-zero real solution
(©) infinitely many -o]ut1011-. s

= ) onlx three non-ncgative 1ea] ‘-Olutl(lllb
9% 4 5Y = 3% + 4% FRRFATOF
(A) TG 16 SBIE 72
®) qﬁmwwww | ' ]
(C)  SPIRAY AT I SITE ' |
(D) @W%ﬁ%:ﬂ—ﬁswwww i

28. Consider the function f(x) = (x — 2) log x. Then the equation ._1:' logx=2-x °

| et (A) has at least one root in (1, 2) ;
\ i _ (B) has no voot in (1, 2)
| - (@) isnot at all solvable
& : = (D) has infinitely many roots in (=2

() = (x— 2) log x Wﬂwﬁﬁmw | GICRTA x log,x = 2 — x FRRoa

A (1,2 t@awwlﬂﬁamﬁﬂﬁw

(B) (1, 2)-Co e A @R

(C) SITR STHRIT G

: (D)- (2, 1)-9q SP7E] FHIYE HITR

29, If @, -p are the roots of the equation ax®> + bx + ¢ = 0 then
lim 1-—cos (ax2 +bx +¢) s i :
X —) B i (x 7 B)2
ax“-rht+c,—()mg’f@ﬁﬂoc6ﬁﬂﬁ 1‘m|31_.m‘“("“ *hitO) qawmaa
_ (x—{) B
@ @-p* = @& E(U«— B (©) —/1-((1— B) (D) ‘jjf(a =

11 ' 5‘ : P.T.O..'
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v -I : fta) G2as - fta) : : : i .‘-'
30. If f(x) = See L= J- yoglx(l —x) dyand I, = j g(x(l —x)) dx. then the!
LA 21U 1 ex i e | ; - S ;
value of = 15 s Sy | e :
i %3
TR f(a) ey ) e
' = L = [ el o) de R = [ gt - 2y dv crevTE
| L+e: TRl _ f-a)
g _];2 _aa’mﬂi@ = A
2 1 P ! e _ =
- MELIE S EE e 8 @0 Wi
'E - ti d f(l) = :4.:. .Then:fthé: value of
T ]R > R be a dlffelcnuable function an . Al
fx) :
e ﬁ.fcl):zls |
) x—1 ‘_1 ]

f ]R—)RWWW C"T‘GNT‘E{IT.EL‘-\ZI« f(1) = 4.

A t( X }
lim Zt

T £(1) = 2w, OR L 01 | o2 dt, «qamaa:m e
@) 16 ER e | ((})- i D) 2
32. Ifjloge(““l”z) dx= fg() + c then

J1+x

‘ﬁjhge(“ L d “f(g(r))+05ﬂ®i@"1
: \F+x

A) fx)=— g(w:)—log (c+ J1+r )

2
®) )= 1_ogg(x,+_ -_ Hx ) g(x):?
. .(C) f{x) =2, g(x) = log, (x + v1+x2)

.y f(’C) 10g (f—v1+x )g(%)

£7

12

s
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33. Fox any integer n [e“‘”’j e cos? (2n + 1) v dx has the value
0 ;

2 T AR n 97 ST [ 60 - cos® (2n + 1) x o AT X

Gy e @ e O 0 o =

34. Let fbe a differential function with xgmw f) = 0. Ify' + yf' (%) — 1) f'(x) =

lim = :
T yix) = D then

mwfwﬁ-waﬂmws rl_l.am f0)=0 - ' G e
iy’ + v @)~ ) W =0, lh‘j’; v(x) = 0 W, OF _
(A) y+1= ef(x) + (%) ' 4 B) y+1= e—i‘(_x)_ +f0).
: (€©) yt2= 1) + f(_-y,) D) 1= o) 4 f( Ay
lim

35. Ifxy'%; y—et= v(a)—b then .7 4 ylo) is

o ay'+y—et=0, y(@) =b W, O T v W

Aa) e+ 2ab — e . (B) el+ab—e
() e—abte? T (D) e+ab- ed [}*r -_-EJ
' o dx

a

36.. '3&11 values of a for which the mequahty Jl_ HB Je+1- _—\ dx < 4 is satisfied,

)

lie in the interval

a

-4 TR ST S —— .[( r+1-T| dx < 4%@{%%%@,@2:{17{@%@

wamm S == s h
@) 1, 2) AR e E O (D} (1, 4)

A % P.TO.
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137, The area hounded by the curves x =4 — y2 and the Y-axis is = e R
: e : 16 Lem e e
(A) 16 qq unit (B) — sq.umt A —6— 59 unit (D) 32 sq. umt
o i iz R e KAl

w=4-y? 5y Wﬁmﬁmﬁwwwm

(A) 1ea-sf«ﬂar~=s (B} g'asf U S () 1; e (D) 323f Q9w

0

&

3@3 : 28. f(x):cosx—i_—i-f—“reﬁ
% "B 2
;? Then f(x) is _
f:é (A) decreasing funetion (B) increasing function
(C) neither increasing nor dec’rea—ising (D) constant Vx>0
: 2
Cfy=cosx—1+ %T xe R
IeRea f(x) @
(A) SHIP SICFS (B) T HCTHE

() mmmﬁewa‘mﬂ@fmﬁim (D) &3, AT x> 0 -4F =

39. Lety= f(x) he any curve on the X-Y plane & P be a point on the curve. Let C be
a fixed point not on the curve. The 1ength PC is either a mflxunum or a
minimum, then
(A) PC is perpendicular to the tangent at P
(B) PC is parallel to the tangent at P
(@nPE meetb the tangent at an angle of 45°
(D) PC meets the tangent at an angle of 6 (05
T, v = [, XY T S @S P @a@mﬁm@ﬂﬁ?ﬂﬁﬁﬁl C gfo B
ﬁ*ﬁma@cﬂﬁ@ﬂﬁf?{& | 'twef PC mérssmm’iﬁamzﬁ
(&) PC,P %ﬂz@w%swﬁm@ﬁaaﬁﬂ
®) PC, P Rrgro afEs =i SISl
©) PC, @ =fea o 45" @9
M) PC, > TFET 60° TITT T

e
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40. Tf a particle moves in a straight line according to the law x = a sin ( J—t + h).
then the particle will come to rest at two points whose distance is [symbols
h‘ne their usual meaning]

A= qm(ft+b}Wﬂ¢fBWWWﬁ%ﬁ1ﬁWiWﬁ
ﬁwﬁ@mwwwm (@O atfre sz

A) a ) (€ 2ab o o (D) 4a

a
2
: . : : M Fat
41. A unit vector in XY-plane making an angle 45° with i + j and an angle 60°
with 31 — 4 is

; A A A S '
XY-SWers 1+ j-L‘1?1'51"C5745”mE‘T'-?‘3\331 —4j~tﬂ§m'60"mﬂﬂ@'—‘lw

(e T
130 1 ' 1A 134
By o Gy B ey
Sl o 1
B 14 134
C Dl S0 AN
WL i T DY

' 42. Letf: R — R be given by f(x) = | 211, the_n _
(A) fhasa local minima at ¥==*1 but no local quima ;
~(B) fhasalocal ma}umq at x = 0, but no local minima |
(C) fhas alocal minima at x= +1 and a local maxima at x =0

(D) fhas neither any local maxima nor any local minima
fRORRECHAER L) =| x5 -1 |01

@) x= +1ﬁwf—qamﬁwaﬁnwm%‘aﬂ%wr$mﬂmii _
B) f47x= oﬁwmﬁﬂmmw%@aﬁammﬁl
(©) x=x% 1ﬁﬁc@_f-aamﬁﬁzmﬁwwmm: 0 ReTe IR AT HIF S |

15 F % P.T.O.
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43. If for the series a,. a, ag, ... etc. a,_ — a, ., ; bears a constant ratio with

:_il. e g then a,, y. Al ..... ATE in
A L . B) GP.
(C) HP. S Gt (D)I Any othe1.qpr1e~,. : :
_' AW, ay ag ... CACISH 2, —a,,; S, - lﬂqatﬂqﬂt@ caafi’r?wiﬁ,
a,, .‘l; 8g -.ee Iﬁ%iﬁlﬂﬁ
(A) AP (B) GP.
() HP. | (D) o=y i AT

44, Given an A.P. and a G.P. with positive terms, with the first and second terms

~ of the progressions being equal. If a, and b be the n® term of AP. and G.P.

respectively then.

@) a b for ail n>2
(B) a_ <b_foralln >0
(C) a,=h, fqr some n > 2
M) a, = b for some odd n

_Wﬂ?ﬁﬁﬁﬁ%mwmﬁ’t (AP)G@W@&T(GP)WWG%@?T
MR AP SGP. Q7 n-H T TFE a, S b, T |

A) a, >b, A n > 2-99 &)
(B) a, <b, 51 > 2-95 &)
(©) a,=b, RZ;RYF n> 297

@) a,=b_{Fg e ResTo n-93 &=

S
. =




. —— —

45.

46.

47.

(@) bZ=3a S @)  b2= 342

e —'. ——. TN i fF@EP
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If 2, and z, be two roots of the equation z> + az+ b = 0. a2 < 4b, then the origin,

2y and 7, form an cquilateral triangle if

A 7,8 2, FNIT 22 + 2z + b = 0-97 7S Ter 77 @A a2 < 4b, TICHE a1 f7,

2, S 2, 7% QA ifbe Ragsft g 2=, 75

(A) aZ=3p2 - (B) a%=3b

Ifcos 6 +1isin®, 0 e R, is a root of the equation

5 4l Vhe T Y+4q = y )i
Bt Fag i LA e =) 8y Ay, ... 8, € R, 2,20,

then the value of'a1 sin O + A sin 20 T +a, sin nf is

apttand -l e xd a,=0 (@, aj, ... a € R, a,# 0) TNTACIT 916

?ﬁﬁcosﬁ+isin6{9@ R)’{Cﬁ

él sin B + a, sin 20 + ... +a, sin n -9F ¥ 3
) i ®) n

€ 0 c D) n+1

If (x log, 27) - loggx = x + 4 then the value of x is

g (x2 iog‘x 27) -loggx = x + 4 (ICFE x93 Tl

SR e e e
©) -2 - @) =

W = Ry % P.T.O.
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48. If P(x) = ax® + bx + ¢ and Q(¥) = —ax? + dx + ¢ where ac # 0, then P(x) - Q(t)
has (a. b, ¢, d are real) :

(A) "2 real roots . . (B) at 1east two 1'efcil roots

(C) 4real roots G S (D) no real root

W P(x) = ax? + bx + ¢ 932 Qv) = —ha::2 + dx + ¢ &9, TWYNA ac _# 0, To'(.?I P(x)_ - QUx)
= 0 FHFHCIF (a, b, ¢, d IBF) |

@A) sofwaer - (B wwe il AT

;_ ' () ofaft Jrs red - (D) TA BT T 7R

%% . :

%; 49. Let N be the number of quadratic equations with coefficients from
e {U,_ 1, 2, ..., 9} such that 0 is a solution of each equation. Then the value of N is

0,1,2..9 mﬁ@mﬂiﬂﬁﬁsﬁﬂwﬁﬁmwﬂnN&mBﬁﬁm
tﬂﬁﬁ’lﬁoquaww '

(A) S0 (B3 (€C) 90 (D) 81

50. If a, b, ¢ are distinct odd natural numbers, then the number of rational roots of
- theequationax® +bx+c=0_ :

(A) must be 0
(B) must _be- 1
(C) must be 2

(D) cannot be determmed from the given data

afit a, b, c%s%ﬂﬁrmwﬁwwwﬂ@,marWﬁc—oﬁww
Fee =T 7@

D e s :
(B) ®iR 1

(©) wﬁz _

(D) m@m@m%@%ﬁﬁmmm
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AT = = = Category- 9 (Q. 51 to 65) . .

51.

52.

(Carry -mar ks each Only one option is correct. Nogatwe marks —be)

For the real numbelb X & y, we w11te Xpy 1ff x-y+ 1.6 is an ummonal

number. Then relation P 18
(A) reflexive ; _ - (B) symmetric
(C) transitive ' (D) equivalence relation

x,'ywaﬁimx'pymﬂﬁ\%@wmﬂﬁ“'x—w V2 ST A 2 | p XA
T e e - B afem .

O wem (D) g
_ ( 0 0 -1

Let.A=_ 0 -1 0 |, then

=150 0
(A) Aisanull matrix - -(B) A ls skew symmetric matrix
(C) A-!does not exist S (Dr)' AZoT

0 0 —q
™A=|0 -1 0 = @

=1 S0P 0N

@ A iEe - Asﬂﬁﬁaﬁ%ﬂwﬁw

93.

© Al@aERTER b A2

I£ 1000! = 3" x m where m is an integer not divisible by 3, then n =
M 1000! = 3" x m W @A m 96 <Jf5ret A1t 3 Frew Reshey 7w ©t@ n =
(A) 498 S S Bjtogs (Cy 5agt s D 98

ot - E% PTO.

o
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54, If two circles which pass through the points (0, a) and (0. —a) and touch the line

y =mx + ¢, cut 01thogonally then
3% (0, 4) 8 (0, —a) RN, y = mx+c wﬂ#wem@mmm | {.'HI‘EF@

(A) {:2 = a2(1 +m?) B) 2= 32(2 + m?)

© c=aX(l+2m) ) e )

55. The locus of the midpoint of the sy’stem of parallel chords parallel to the line
y - 2x to the hypelbola 9x2 - 4y2=361s

0% — 4y? = 36 *RE y = zx-aamww-amﬁa Wﬁ“’ﬁmﬁ‘&ﬁﬂ T

(4) 8v—9y=0 (B 9%-8y=0 (O 8x+9y=0 (D) 9x—4y=0

56, Angle between two diagonals of a cube will be

(A (:OS_1 [31 ._(B) .S?n'l (%}
: - Nt | o 1
(C) %_.cos 1{5] - : (D) 5 T [3,'

57. If A and B are acute angles such that sin A = sin? B and 2 cos? A =3 cos? B,
then (A, B)= ' '

\3 gsin A = sin? 32 2 cos? A =3 cos“ BZ, A, B =
A Bmzﬁ A BY A=3cos? B, OW@ (A B)

N o Itn- 7t-ri:. | e
il [:éfEJ (o o &

e e s YT g e ps R ey T S RTRT T —— IR L ittt it B, e v v 5 o e e s, S S o i e

¢ B



58.

59

lim [z‘~+43uek+.

n-— oo L+1

@y e

(B)
(©)

If v = tan™ :
log, (ex®)

2

10ge[ i
gfy =tan! |——"2 | + tan™!

| log, (exz)

r

A

(@) 0

| log, {-—"’;,]
; X Wy
IRE 1T A B e

nml{ |

5 + (2ll)k] =

3+2log, x d%y
1—6'10gcx x2
: i vy
a 3_+2_kj.§§i @,@“@"i_y:
|1-6-log,x '.dx2
B
(D) -1
21
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60. Con51der the functlon f(v,) = \{1 - 1) (=2 = 100). Which one of the
following is correct ? - : 4

(A) This function has 100 local maxima
(B) This function has 50 local maxima
(C) This function has 51 local maxima

(D) Local minima do not exist for this function
)l Dl 0= 100) SCAHHG el T4 |
fram G 7 ?

(@A) S 10013&1%1&%65%@1&

®) wrrerEal 507 TR ST N S

(© oG 5115 TR LTS T SR

(D) <8 STrEs Waﬁﬂﬂfﬁﬁmﬂmﬁ

T T ol

]

R T
61. LetI®) = je—R-sin-f R =0,
' , 0 : '

then, =

(A) 1(R)>'—’3~(1_—e-R> (B) I<R)<~(1 e R

© (1~e ),. O I® e '2% (1 _ ) are not comparable

ir%, I(R) = j o-Rsinx dy R>0.
) :

(A) I(R)>— (1—e Ry (B) I(R)<;§(1—e Ry

¥ gy 3 o R
© IR =p (e (D) I(R)‘-‘WzR )mﬂ'ﬂ
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Tn a planec a and b are the position vectors of two points A and B
& _ G

respectively. A point P with position vector r moves on that plane in such a

: S e e : S s ;
waythat | r —a | ~| r — b | =c(real constant). The locus of P is a conic

section whose eccentricity is

.
(A) la-b|
_ 3 I
®) |a +b|
C
|
e
la—h|
C _
()- 2
it
: la+b]
D
) =
BT A ¢ B ReE o (987 3@ a 8 b | 9F Req P-aq wewi co3d &
+ 1| P-Reft ot qei i & |
— = e e I )
| r —a |~ r —Db | =c (IS FF M)
CICH@ P-97 TG 9310 FAT T SerTeEs!
= o o =
la—Db| ; (B) |la+b| R
c : c
- - | ; | -]a =
la-b| - a+bl
C : . D
(©) e D) 2
S E% P.T.O.
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65.
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Five balls of different CO].Oll'fb are to be placed in three boxes of difforent sizes.

" The number of ways in whmh we can place the balls in the boxe& <0 that no box

remains empty is

| ﬁrsﬁﬁﬁﬁmawﬁaﬁﬁﬁsa@wmmmm _‘ @“Wmﬁmmm

ﬁwmmﬂwmmmmwm

(A) 160 ) iAok HC (D) 150
1 e (2

L ASjol 1B e
e \\'7.

Then for the validity of the result AX =B, Xis

| a0 _

170 AEEE

= 1 (4
Ay &t B) |2 © |1 ) |2
4 -1 1
If o, (12', :oa0L, AT in A.P. with common difference 6, then the sum of the series
aec 01, BeC O+ 8EC Olp 560 Gy F oo+ SEC Oy 86C Oy = k(tan o, — tan o)

whe_re =

G AP.-(S O, O e o T 0 | GToeCd

sec O sec Og + sec Oy sec (13_.+ 4 sec o, _ 1 8€C = k(tan Oy — tan cxlj
T k= - - poe
(@) sin6 - (B) cos® (C) secH o) cdsec )

u e
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Categorv—3 (Q 66 to 75)

(Lal ry ‘9 marks oach One or more options are correct. No negative markq)

66.._' 'T'he_ function f: R — ]B: defined by f(x) = e* + e~ is :
(A) one-one | s (B) - onto

(©) bijective (D) not bijective

o

: f(;qf) = e-‘*;+ e“'*'ifﬂTFr&@rGf: R - R el
ey qm _ e T (B) St _
(€) 493R A Giw @ Tofdfbmy (D) s S o e

: ap+bpx apx+by ¢ F
67. Ifa,b,c,eR@G@=1,2 3)andxe R and 'ag +box asx+by cy| =0, then
. 33 + bsx . 33": =+ b3 03 .

Ay =1 | . (B) r==1
a;’ biig :
€) |ag by c3|=0 ' D) x=2
- |ag by ¢3 :

(]
—

i a;+bix ajx+b s e
Qﬁﬂl, bi’ Ci'E .,R (1=1, 2,3) G x e Riﬂ,m dg +b2x .agx+b2 02 =Gm,ﬂﬁ : : E
: : ag+bgx azx+b; cj ' ' :

@) x=1w s SR e i .
(C) |ag by co| =037 (BN =12 o
az by ¢ RIS '
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68. If ABC is an isosceles triangle and the coordinates of the hase points . are

B(1, 3) and C(-2, 7). The coordinates of A can be

AABC ﬁﬁxﬂ%ﬂﬁ%@@ﬂgﬁ}sc q@ B(1, 3) 8 C(~—2 ) m\aﬂr@mﬁ| A TS

S AT

A s 0l \—%v]

¢ |=.6]| : s

69. A square with earh side equal to ‘a’ above the x-axis and has one vertex at the

ongm One of the sides passing thmugh the or1gm makes' an angle o

(O <o< Z} with the poutwe direction of the axis. Equfmon of the diagonals of

the square

afs 12 a?ﬁﬂfﬁﬁi‘aﬁ?ﬁcﬁ W@ﬁrmmﬁ@ewaﬁcﬁﬁﬁﬁﬁ
qﬁﬁw@aﬁsiqﬁﬁﬁﬂﬁqﬁmﬁw-ﬁwﬁmmuk0<a<ﬂ WT‘T |
@A) vy (cosa—lsin;x_);x(sina%-cos a)
®) ¥ (césmsina):x(cos o sin o)

(C) y(Einot cos o) + x (cos oL —sin o) = a

(D) y(coso—sino) +x (cos 0.+ sin o) =a

i Wy . _ 26 i ,-.'.

BT
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- 70. Choose the (ﬁoi'_;'ect- statement :
(A) x+sin 2x 1-: a periodic fun.ct.ib_n
(Bj x + sin leis m;L‘ a pe;-iociic function
(@) cos (Vx +1) is a periodic function
(D) cos (Vx + Disnota e e
A5 ﬁ?{% fodias w2
(A) x+ sin 2x 93fB mﬁm ST
- (B) x+ sin 2xwi%'°ra’1§@mﬂww

© c§s (J¥+ D xﬂﬁﬁéﬂww

| (D) cos (J; + 1) ‘ﬂﬁmwilﬂ

' i e o
71. The points of extremum of jm__a_m
: Fry : 2+e

0

)
e

dt are

2+e"

Q) il

© *3

th—rﬁt
0

i .&t-cﬂa"ﬁﬁmmﬁﬁ Reqosfer =t

(E) 2

D) 42

o - [§ rro
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72.  Let I' be the 'curvé y = be_"" & Lbe the qnmght line & +—“}; 1 'whele a, b e }Fa.
. ; ; -cl ¥ ¥ ¢ 2 vl

Then
- (A) L touches the curve I at tho pomt where the curve crosses the axis of V.

-(B) - L does ne't tou(fh the curve at the point where the curve crosées the axis

of y.
(C) T touches the axis of x at a point-.
(D) T never touches the a}u% of x
wwrwﬂﬁy be“a\BLQﬁW ——+% =1,a,hek
CICH g

@& I rwa@@mﬁvwmﬁm@ﬂ#m

®) L,rwwn\sywcﬁﬁﬁc@wﬂ*fwm
(C) Fxm"’f‘fm

D) T TCTE - =1 3 1

73. The acceleration f ft/sec? of a particle after a time t sec starting from rest is

glven by f= 6 \/1_2_ Then the maxunum velocity v and time T to attond this
- velocity are

ﬁ@aﬂmﬂﬂ@aﬁum AF BTN I WL =6 — J1 2t Wﬂ%@ﬂ

@ & siftstast ofras sy T X0 (939 £ ft/sec?)

(&) T=20sec R ®) v=60ftcc

(C) T=30sec 4 AGC TR (D) v =40 tt/sec

28 o . %

o it e Bt AT ey 2 sy 0l ot e e L AR S e O A O




74, If the quadratic cquation ax? +bx + ¢ =0 (a> 0) has two roots ol and B such

75,
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that oo <-—2 and > 2, then

axl+bx+c=0 (a_>'0)?ﬂﬁﬁﬁt‘wﬁﬁ‘$§a\3 Blufto<—2@qep>250, 6@

Qe o B s he =0

(C) a~b+c<D = _ D) a-b+c>0

If o is a p.ositive int.é'ger, the valug of (2ﬁ_+ 1) an{) i (2n 0 ;1'01 @ n _ 50,
she S SIS s : ' i .
(A) @+ 128

(B). ar

(C) f'(2) where f(x) = x1+1

(D) (n+1)28+1

_nW’l‘fﬂ?WW

(20 +1)"Cy + @n - 1)2C, + 2n=8)2C, +...+ 1 -°C, SATTTH

(8) (m+1)2

(B) 3»

(©) £(2) BRI () = a0 * ]

D) @+ 12s* L

VTR —

P
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Subject : MATHEMATICS
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