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/ INSTRUCTIONS ; ; a

1.  All questions are of objective type having four answer options lor 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. Cabeﬂ'cn 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 iz marked, then score = 2 x number of
corréct answers marked + actual number of correct answers. I[ 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 marking for the same and zero mark will be
awarded. ; !
Questions must be answered on OMR sheet by darkening 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 it. 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 histher candidature will be summarily caneelled.
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.
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Signature of the Invigilator :
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© U MATHEMATICS -
Category-1 (Q. 1 to 50)
(Carry 1 mark each. Only one option is correct. Negative marks: —%4)

30 - sin6) ' : _
HA= OO ST andg= 2_:rc‘1 thep A0 = A A s (100 times) 1s equal
.sin® - cosB - . -
to .
(cos® —sin@) on ' - '
gwA=| 8 0= 2= 7, B@ A0 =A x A x ... (100 319 ;I
\sm6@  cos0O 7 _ : . |
L ( s 20 —sin 20’ ® ”c:.)s 6 —sin0) e ' l
sin 28 cos 20 | . \sinB cos6 :
10 = 0 -1 | . .
© | ] _ ol |
0 1 el )

L@+x+a+a8) = a, ¢k then Z (- 1)¥ a,, isequal to
: k=0 " k=0

= —h o S
(1 +x+ 2 +2) = Y aak W, BW > Lk ay T
it k-0

k=0
@) 2 B el = © 0 @) 4

The coefficient of_alob'703 in the expansion of (bc +ca + ab)!? is
(be + ca + ab)l0 @q ﬁff%ﬂ@ al0h¥c? -qg 75T W _ .
(A) 140 B) 150 (€ 120 M) 160

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, ... .1 (r < m) appears as |
neighbours is : : |
1, 2,3, ..., m RANGRIE IR S ASE 2@ @SS 1.2 o 1 (¢ < m) :
ST AP S LA 2e

(A) (m—1)! (B)  (m-r+ 1)

(€) (m—z) 7! _ ' | : (D) fm =t 1)} i

3 | - h:’:-"l P.T.O.
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e el
Ik o Ete yE+3 | = -y =2 (=2 [-—
: (7 e X e
SR phtZ Lis D

§ - \‘) :.
%‘k ykt2 k43

X

o

U =) :
Z]“ Zl‘l” Zk+3

(A k=-3: (B) k=3 @ k=1
ro e R

IfL 1-"A' ’_ o2 = -’,thenA:
sl e -

A2 4 [ 2]t Jmomas

1=1 -1--1-I 1 0]
A Bl C
“[10} ()[OJ ()LlJ
pos . i | o )
= % 3 m Ilx)
Let f(x) = |2sinx  x° 2x |, the -."7_—-5’0_3;5__
tan x x 1 :
lseosi S iare St :
zﬂ%f(x): 2¢inx  x° 2x |, W@ im f(x) =
: ) x—0 2
tanx ox 1
@) 2 (B) -2 (o
4

= (-x—_ y)(y—2)(z —x) [l+—]?_+__

b

—41] then

Z 4

S
=, B&
e :

@D k=-1
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In k. a relation p i deﬁnedlas follows :
Ya,b e TFr a p b holds iff a2 = dab +3bZ= 0. Then
(A) pis equivaloﬁcé 1'el_éf.ion (B) pis dn_]y"ssrmlnetl'ic

(C) pisonly reflexive ~ - (D) pisonly transitive
R4 p T P RS = : |

I a, be]ﬁnﬂaw dpbmaf%emmmﬂ%m 4ab + 3b2—0=::-=:n
(A) p NG TN e (B) p.@ma%ﬁwwm’f
() p LG T TE (D) p YA RS o

[ s s

e
, then

Let £: R — R be a function defined bly f(x) = —
: e S
(A) fis both one-one and onto - (B) fis one-one but not_ontd

(C) f1isonto but not one-one
ol
zr%f R—)Eamﬂl)“e mft&mﬁw&i‘

e're'

(A) LEITW 8 By foadl 2@
(© Bofifsa fr G

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 G G TRai GG Tl < 7
A TICF B-TS T2WIG 0O A Q9 =716 24T 29

(4) 32 e ®) 2°

(B) uq?wﬁﬂa@ﬂ%f‘wtaﬁ o
D) ot 1 Bl us @R T

P.T.O.

(D) fisneither one-one nor onto
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12.

13.

14,
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Two integers r and s are th awn one at a time without réplacement from the sel” |
{1, 2, ... n}. Then P(r < k/s < L)_
(1,2, ... 0} G5 ITE AYT G H20 ¢ (7 77, mﬁi‘ﬂ\ﬂﬂ@%m«hwgﬁ "
ﬁx'%[ﬂ (BT 7, \3@' Pur=<kl/s<k)T™ 5

. | S AR G £ | : =
Wi 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@{&ﬁ@@%ﬂ@ﬂp(O€p<1)iﬂ3\€1WC€G?{T¢T@TWW |

ﬁalfﬁ-mﬂaﬂmﬁ@wﬂa@smwtmmp—

: 1 1o s 2 . 3
@ 3 ® - o 2 o 2
The expi‘ossidn cos? o+ cos® (0 + ) — 2 cos 6 cos 0 cos(B + ¢) 18
(A) independe.n"t ('}f 0 | S (_B) independent of 11) |
(C) independe.nr of 0 and ¢ | (D) dependent on 6 and ¢
cog? ¢ + cos? 6 + §) = 2 cos B cos ¢ cos(@ + ¢) EITF‘T%
(A) 697 T e A (B) cpaaa@vra%éﬁﬁw

(C) 08¢ TerE BT WETiE 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

aﬁwmmﬁwwmm%mmmm@ﬁmﬁ
w%ﬁm—wwwwaﬁ '

1 , 5
(®) T _(D) 18

L, B

'-5 . . s

(A)

1 -
) =

: _‘1.| s
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The equation r cos B = 2a sin® 0 represents the curve
r cos 6 = 2a sin? 0 (I I G FR ©f 2
@A) FoslPaty) : B e Aot
(C) 2 =y*Q2a-x) . v @) 2=yia+x

If (1, 5) be the midpoint of the segment of a line between the line 52—y —4=0

and 8.5: + 4y ~ 4 = 0, then the equation of the line will be

B —y—4=083x+4y — 4= OW@%@T\“TGFF%WW(I 5 R
mﬁm\#mﬁwm

(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+ v = 5 and x = 4 respectively. Then the midpoint of BC is

fagst ABC-(® A fmgg 21 (1, 2), B@Fmﬁ’rm'ﬁ%‘ﬂﬂi’hﬁqu y=5
8 x= 4mmmma&awﬁ*~1m

(’ ~
@ (53] ®) Lll-,li (©) [111] (1__ ,1_.]

If0<ﬁ<-g—andtan.’-}_ﬂi{),thentane-i-tan26+tan39:0iftan6-tan26=k

where k =

uﬁm<e<gqzz&_tanSG;eoa:ﬂ,wmneﬂ_anzeman 30 = 0 7@, I

tan 0 ‘tan 20 =k ¥, @AH k =

' Ay 1 (B) 2 ' © 3 nseb)yd
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19.; A line of fixed length a + b, a # b moves so that its ends ave always onitwo .

fixed perpendicular straight lines. The locus of a point which divides the line

into two parts of length a and b is

(A) apamhbla (B) acircle . - (C) anellipse (D) a hyperbola

-ﬁﬁﬁﬁéﬁ’m?ﬁﬂfﬁ+bﬁﬁ@ﬂﬁﬂﬁﬁ@%ﬁm%b)tﬂwvmaﬁamvw

m@ﬁwﬁﬁaewﬁﬁam@wmmﬁﬁ%@mmb?ﬁﬂfﬁﬁﬁ
5f3 Efretr Roe $6E ©F TRRAY @

@) @IBuRgs B IS (©) 99 OHS (D) 936 7S

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) acircle (B) a parabola ~ (C) a straight line (D) a hyperbola -
el 9B S W O ST PR = 4 4 Goige AR Ao 261 | eI
GHAICT ATSRE AR IR

@ @3/ @ wholRe (O eITwEEa D) 9 S

Chords AB & CD of a circle intersect at right angle at the point 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) [2-2 units - (C) @— units D) igé units

%G 903 SIed AB @ CD @3iG Ry P-(o Uit o7 3 | AP, PB, CP 8 PD-wg

traf R I 2, 6, 3, 4 9 2T, J0SH P 3T

SO AR D)

(A) 4958 (B)

~
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The p]ane Dttt 37, +.5 = 0 is.rotated through 90° about it line of i
* interscction with the plane x +y +2z = 1. The equahon of the plane in new
© position is
g e ts = GAlb v+ v+ z= 1 ©OEER A% @M@ AT 90” (T
TR 357 | g4 SREI GAlb AP 2 o
(A): 3x+ 9y +z+ 170 B Bx+9y+z=17
(C) Bx-9y-2=17 : | Dy 3x+9y—2=1T7

. Ifthe relation between the dircction ratios of two lines in R? are given by
£+m+n—0 zlm+ 2mn-In=0 |
then the angle between the linesis -

(I, m, n have their usual meamng)
-t@i%mﬁmﬁﬁwaﬂﬁﬁawnﬁwﬁ%ﬂ
l+m+n=02m+2mn-m=0
IR & STRECRATRGR TP XA

T : 21

A= == HC) E.
@ e O s © 3 @
(. m, n &SfeTS SYRR)

. AOAB 1s an equ11.ate1 al triangle inscribed in the paraboela: vZ = dax, a> 0 with
O as the vertex, then the length of the side of AOAB 18

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

v2 = dax, a>0ﬂWWﬂWIWW@%W%@WJOAB
WOWWIAOAB@M@{WW

(A) 8av3 T (B) 8a9Fw C) 4a+3 197F (D) 49T
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e | : S L+ M
g5 It m =l a2) denotes the nth derivative (m = 1, 2) of U(I} ——
_ _ . —2Bx+C

(L, M, B, C are constants), then PU2 + QU1 +RU=0. hqlds for

ﬂﬁb(\)— L\;}*EM = (L. M, B, C #3¥)-99 nmwmll (n—l 2)'
x“ — 2By +

ﬁmﬁﬁsﬁr{zx@m PU, +QU, +RU =0, mcnw

(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=x2,Q=xR=3

26. For every rcal number x# -1, let flx) = —«iI ‘
' X+

Waite £,(x) = (9 & for n 2 2, £,(0) = ff, (). Then £,(2) - £,(2) o £,(-2)

_ _must.'bé _
o liﬂﬂi‘ﬁ%ﬁw-ﬂﬂ?ﬁw&a)-— = UT\‘SEITW

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

£ (-2)
Lﬂanﬁﬂwim‘
@) - ® 1

B naD
o 211} | : ' 2n
()= e . r (D) .

2y

10 | ;
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R he equalioﬁ 28+ 5Y = 3"+ 4" has

(A) no real solution
(B) only one non-zero real solution

(C) 1inflinitely many solutions .

= ) _on-ly- three non-negative real solutions

9% 4 5Y = 3% + 4% FRRFATOF

(A) TG 16 SBIE 72

®) qﬁm&swmmﬂmﬁm

(C) ©EIRAT 1T STHIY AT

D) SN oG S- AT BT LT SR

C‘onmdel the funetion f(x) = (x — 2) log,x. Then the equatmn X lugpl =

" (A) has at least one root in (1, 2)

(B) has no root in (1, AN
(C) is not at all solvable
(D) has infinitely many roots in (=2, 1)

) = (x—2) log x WW%%WT@ | CTCRA x log x =2 —x Hﬁ?ﬁﬂﬁ;ﬂ j
A (Q, 2)1@@%@%%%%

(B) (1, 2)-Co e A 7R

(C) SITR STHRIT Gy

Dy (~~2 1)- mﬁ:’m‘wm

If o P are the roots of the equation ax> + bx + ¢ = 0 then
~ lim 1—cos (axz+bx+c) s '
T

s+ b+ ¢ = 0 AR Joraw o9 p 2, 1 i 1"“’"‘("“ ﬁ;’ﬂb”‘?} a7 T 2@
@A) (@-p- (B) E({I—ﬁ) (C) —,;“((X_B) (D) j(a_ B)2

11 t‘;{% P.T.0
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: e <z | fa) - S :
30. If f(x) = T I, = J- a1 ogle(l =) dx and:l, =1 j g(x(1 —ix)) dx, then the
l+e . 'f(_—a]: _ : s ;
= Il IZ st . il : L2 : ;
value of == 18 _ = ; A
. i f(a) ey 't R
e )= ——. I, = J' v gl - %) dv @R I, = I ox(l — x)) dx GICFCT
| LG e _ f-a)
% Ly qguma= o
] I _ : . . . i : s
% =10 (B Covia i (© 2 M)A
!-i g :

|
oy

o let £ ]R 5 R be a dlffelcnuable function and f(l) — 4. Then:the value of
fx) :

lim 2t =
Sl o t.sl-f-f(l)-—_)-ls .
e

£ ]R—)IRWWWCW‘GHIW@E\{(D—
: t(\}

T £(1) = 2 %, O 112)“1 \2f1 dt, «qanﬁm
(A) 16 (B) 8 ' (C)- A D) 2

32. If jloge (xryl+s) dx = f(g(x)) + ¢ then
J1+x

’ﬁjhge(ﬂ Li o d = f(g(x) + ¢ TSI
' \F+x

A) flx)= — g(w:)—log (x+ \Jl+1c )

' : 2
(B) f(x) =log (x+ 1+_x2 ), g(x):_%
@ f=a% gl =log, (e \hmﬁ )

.y f(’C) 10% (f—v1+x )g(%)

53

12



33.

34.

35.

36.

. £
(C) e—ab+ed - (D) & +absed [yr:%‘;J
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For any integer n, | %" - cos3 (2n + 1) v dx has the value

o t—y 2

L : = :
AT ‘?L‘I"Fl?i‘ﬂﬂ n 97 &) I geos® X co;-;»'_g (2n + 1) x dx —95 qI XL

@ © B 1 i 0 o =

Let £ be a differential funcrion with i g =0y +yf' @ - f(x)f(x) i |

\’5"‘9
lim: ooy :
x_%my(x)—chen
S 9 £ 9 SR ST, m g =0 Gl db ]

Ry + 38 (9 — 0 [0 =0, 1%, y() =0 %, o

y oo _
(A) y+1= o + f(x) B 1= st

(©) y+2=e®+ f(x) @) Ly = 1= eshdith o)
If xy'{- y—e*=0,y(a)=Db, then xh_x:}al y(x) 18 -

it a4y —et=0,5) = b, ow M () W@

(A) e+ Zab —g? | (B) o2+ ah—e™

All values of a for which the mequahty J_ I‘ 3 J_ 1- ——\i dx < 4 is satisfied,
VX :

lie in the interval

‘a’-aammwiﬂ?’ﬁﬂ-————‘ r<4‘ﬂ°‘m‘3ﬁﬁ‘f‘$mf’ﬁm@%m
_ : ‘/51\2 ‘/_ '
@ (12 R R G 1,4

A E{% P.TO.
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137, The area hounded by the curves x =4 — v% and the Yeaxis 187 iy w1 AL
: e : 16 Lem e e
(A) 16 aq unit (B) — sq. unit (C) —d— 5q. unit (D) 32 sq. umt
0] . i A S

x=d-y 6 Y wwﬁmmmwm

(A) 167sf ez (B> —_3"""'61‘ e () %ﬁqw Dy 323f ag

0

&

38. flx)=cosx—1+ EQT xe R

Then f(x) is

(A) decreasing funetion (B) increasing function

(C) neither increasing nor decrcasing (D) constant Vx>0

2,

Cfy=cosx—1+ % xe Rk
OICHRE flx) 264
(A) THGPIN ST i (B) ST ST
(€) mmmaewémﬂ@smﬁiw (D) &3, AT x> 0 ~4F =

39, Lety= f(x) he any curve on the X-Y planc & P be a point on the curve. Let Che
a fixed point not on the curve. The 1ength PC is either a mflxnnum or a
minimum, then

(Aj PC is perpendicular to the tangent at P

(B) PC is parallel to the tangent at P

(@nPE me@tb the tangent at an angle of 45°

(D) PC meets the tangent at an angle of 60°

T T, v = [, XY WWWGP@W@WM’%%‘EI C qsfs Bw
ﬁ’ﬁﬂa@@ﬂﬁ@ﬂﬁ‘&ﬂﬁ | 'twetf PC Wﬂﬂfﬁﬂi@ﬂﬁ "

() PL,PWWW@%W@
B) PC, P Rmrs wifts ~ 4 e
(©) PC, @ =eea 70 457 WL 40

M) PC, = PFE 60° THICT T=7 I

o
REITIN \ﬁ

'
b}

O
e

e g e L s e e oA e R T T R — ML

- R




M-2024

40. Tf a particle moves in a straight line according to the law x = a sin (VA t + D). ;

then the particle will come to rest at two points whose distance is [symbols
have their usual meaning]

x=a sin (Jit. +_b)’s|gmq%rr@ e Wwwﬁawi TEG 56
ﬁwﬁ@wwwwm (&S ofeTe s

A) a | e G 2 s
. . _ A A
41. A unit vector in XY-plane making an angle 45° with i + j and an angle 60°
with 31 —4] 1s

; A A A S '
XY-SWers 1+ j-lﬂﬁﬂtﬁﬁlf)”mﬁkﬁfﬁi —4j—tﬂﬁmﬁoﬂmﬂw'ﬂw
S W

180 .l sl

By L el B Pl
D g Se

13~ 14 1 134
C —_.-""—““'. D T S )
O Tt Dl

42, Letf:R — R be given by f(x) = | »2-1|,then _
(A) fhasa local minima at ¥ =+ 1 but no Jocal maxima
" (B) fhas alocal maxima at x = 0, but no local minima
(C) fhasa local miﬁima at x=+1 and a local maxima at x =0

D) £has neither any local maxima nor any local minima
£ R — RIRAMS O @ ()= | 2% -1 |O&
@A) x=%1 Rrqr £- TR ST A s R i STedres i ¢ |
®) f4Fx=0 ﬁwwwqmw%@aﬁﬁm R s
(©) =+ 1 R £ TR R T oS ¢ = 0 R e T i o |

15 F % P.T.O.



43.

44.
~ of the progressions being equal. If a; and b be the n® term of AP. and G.P.

(B)

M-2024

If for the series a;. @ &g, ... €te. &, — &, 4 4 bears a constant ratio with
:_il, e g then a;, y. Ay ... ATC in
AT . B) GP.
. (C) HP (D) Any 0the1 series
i a, ay ag, ... CACASH &, —a,, B, a HIMG&W@%S%W'@,
ay, Ay, Ag ... =G 7@ q3fe
(4) AP. (B) GP.
© HP. (D) =y T TRy

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

respectively then

(4) a >b_foralln>2
a <b, for alln > 2
(C)

a, = b, for some n > 2

M) a, =b, for some odd n

_Wﬂwﬁﬁﬁﬁmwmﬁ’t (AP)@@W@%(G}))WW@%@?

ﬂmail AP.8GP. 97 n@ﬂWWa \'a‘n R

(A) a,>b, ¥ n > 2-47 &)

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

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

o - k&



45. Ifz; and z, be two roots of the equation z2 + az + b = 0. a2 < 4b, then the origin,

46.

47,

- 'M-2024

2y and 7, form an cquilateral triangle if

ﬂﬁ31622ﬁw 72 + az + b:(}-tﬂﬂﬁﬁ}lﬁiﬁmaz< 4b, TICH ‘Ffﬁﬁ

zl\BzzﬁlﬁmW“ﬂﬁGf\w " Wm,q%

(A) a%=3p2 - (B) a2=3b

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

If cos 8 +1sin 0, O € E, is a root of the equation
. 1 i) _ 4oy = ) )
Bt Haghs s LA e =) 8y, Ay, ... 8, € R, 2,20,

then the value of a, sin 6 + a,sin 20 + ... +a, sin nf is

age ta -l e xd a,=0 (@, a), ... a € R, a,# 0) TNIACIT 91

?ﬁﬁcosﬁ+isin6{9@ R)’{Cﬁ

él sin 6+ a, sin 20 + ... + a, sin nb -9F qI¥ 3q
(A) 2n I 7 (B) n

€ 0 : @) n+1

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

g (x2 log. 27) - logyx = x + 4 (TCFCR x-97 W 5F

SNCPRS e e s
4

(€) =2 - D)
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49.

50.
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If P(x) = ax? + bx + ¢ and Q(x) = —ax? + dx + ¢ where ac # 0, then P(x) - Q(x) =0
has (a. b, ¢, d are real) _ :

(A) "2 real roots | . (B) af 1easf two 1'efcil roots

(C) 4 luweal roots ¢ : (D) no real root .
afw P(x) = ér‘z +hx+ ¢ 9 Qo) = St 2, T ac # 0, \3@ P(x) - QUx)
= 0 FNFACH (a, b, ¢, d IBF) |

@ Phem ®) wws 1S fw e

(©) il Fw 3 - D) o AT e o]

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

0,1,2..9 mﬁmmaﬁ%@%ﬂwﬁW$ﬂnN&m\3ﬁﬁmﬁ
tﬂﬁ%’rﬁoquamm '

(A) S0 (BYEsgi (€C) 90 D) 81

If a, b, ¢ are distinct odd natural numbers, then the number of rational roots of
the equation ax® +bx+c=0_

(A) must be 0
(B) mustbe 1
(C) must be 2

(D) cannot be determmed from the given data

fta, b, c%ﬁ%ﬂﬁtﬁt@ﬂ@ﬁﬁ‘ﬁ“’m@,mar+bx+c—0ﬁww
s 122t 7@

(A) SRR ki s :
(B) &R 1
©) SRNR2

(D) m@mm%@%ﬁﬁmmm

18 | : 3'%
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52.
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A CEEiE Category- 9 (Q. 51 to 65) . .

(Carry Illdlk!s ea(-h Only one option is correct. Nogatwe marks: - be)

For the real numbelb X & y, we wute Xpy 1ff x-y+ & is an mfmonal

number. Then relation pis
(A) reflexive _ - (B) symmetric
(C) transitive | (D) equivalence relation

x,.yw?fﬁ?.mxi)ymﬂﬁﬁf.ﬁmﬂﬁ"x—y+ JE Wﬁ&"mﬁﬂ'lpm
AR, i mistionios Sunibis @ afom '

. ( 9 0 1
LetA=40 -1. 0 |.then
[l s e
(A) Aisanull matrix St -(B) A ls skew symmetric matrix
(C) A-!does not exist o (Dr)' AZ=]
0. .0 —W
wA=|0 -1 0 = or@

=1 S0P 0|

@ A iEe S (B) Atﬂﬁﬁﬂ%ﬂﬂﬂ]ﬁﬁ

93.

(C> A awﬁﬁmﬁ " @) 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 © 298 v @ 98

19 - E% P.T.0.
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If two circles which pass through the points (0, a) and (0. —a) and touch the line

y =mx + ¢, cut 01thogona11y then

qf63e (0, q)~3(0 -a)ﬁﬁ-sﬁr x*m1+cc¢”’1‘fm\3€ﬁ@ﬁ@?$@lm

55.

56.

(A) (:2 = a2(1 + m?) (B) c?=a22+m?

©) c2=a2(l+2m?) : D) 22=a¥l+md)

The locus of the midpoint of the system of parallel chords parallel to the line

v = 2x to the hyperbola 95% — 4y? = 36 is
92 — ay? = 36 LT y = 24 TAISAITT SI-LHA wy TR FERA X

&) 8x_9y=0 (B) 9%x—8y=0 () 8x+%y=0 @ 9x—4y =0

Angle between two diagonals of a cube will be

(A) (:os_1 [ 1) ke ] | (B). sin~! (EJ
She SE
S Ll S ) fl | T ] [D
() 5 CO8 \ 3] = (D) 5 sin’ 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)=

A\BBWT‘T Ilﬁ‘smA—bm-'Btﬂa?;Zcos*ZA '%co»QB?E?J,GGI (”L B)

0 e o) oG9

e nar e o e A i W s LT LS e e b B i s e U 11 R S M B TR vt e s o e 1 R P A7
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+ (2n)¥] =

@y e

(B)

(©)

(D ey

: / : _
log, L%] i . 2
log, (ex”) 1-6-log, x

log‘{%)_ o LR RE o
ﬂfel'y = tan! Sl - _x 2| + tan™} {——————3 hic loge_x i|ﬁ§!, \CTE] _.._d g =
e | log, (ex?) 1-6-log, x. Cdx

r

A  _ o
(C) 0 s il i (D)==1

e 30 i AL 1 LY, e

21 ' % P.T.O.
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60. Conmder the functmn f(x) = olx — 1) (=2 = 100). Which one of the
following is correct ? - : o

(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 e}ust for this function
) = 2(c— 1) (c=9) .. (x~100) TG [l T4 |
i s 7o) ?

(&) o 10075 TR TR T S

®) ST 50%11%@%%@1@

(© oG 5115 TR LTS T WAL

(D) &% SCAFE Wﬂﬁﬂﬂfﬁﬁm &2

L
[ Lunr

L,
E

|

R
61. LetI®) = je—R-siM dx, R> 0.
| ) _ .

then, =

(A) 1(R)>3‘_. d-e® @ 1<R)<~(1~e

(C) TR = == (1 = ) oo k) 1(R) aﬁd -2—% (1 — e =) are not comparable

iﬁ, I(R) = j o-Rsinx dy R>0.
) :

TICHd,

(A) I(R)>— (1-¢e Ry . (B) I(R)<;§(1—e Ry

—e ) ’W"Q_"Hﬁ

4 =__ 4 _R. '?»
© IR =p (e (D) LR)$R 2R
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In a plane a and b arve the position vectors of two points A and B
.%

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

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

section whose eccentricity is

5
(A) la-b|
: ”
o —t
®) |a +b|
c
B St e
la—b|
) :
()_ o
it
. |a+b|
D
(') 2c

-WA@BWWC@EWW ? 8 b | 43 Req P-u7 g (o839 =W
T P-ﬁﬁi%‘manﬂ@tﬁ%ﬁia @ |

e N
| r a

- o ; '
|~ r — b | =c ({8q &IF *7)

| IO P-9F TEA 4T R T St

; s —3 i _}' '_}
et ; e ]
C _ : c
- - | ; | -]a =
Ea—ih) | == a+hb|
C : : D
© = DL

X
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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& so that no box

remains empty is

| ﬁrsﬁﬁﬁﬁmaw%ﬁﬁ%awmmm _‘ @“Wmﬁmmm

aﬁ%ﬂﬁﬂtﬁmﬂwmﬂmmmwm

(A) 160 ) iAok HC (D) 150
i (2

LetA={0 1 -1 B=11

| ool \\'7.

Then for the validity of the result AX =B, X 18

_ e e
' e i 7

AX:BMWWXW‘.'

TSy . e 3 : (4
@ -1 2 B) |2 © |1 Oy |2
e il B G
If oy (12', ..., O are in A.P. with common difference 6, then the sum of the series
sec 0 8€C Oy + gec O, 8€C O3 1+ sec 0 HEECy = k(tan o, — tan cxl)
where k = - .

G e, AR - S, O e o T 0 | GToeCd

sec O sec Og + sec Oy SEC Qg T oo 4 sec o, _ 1 8€C = k(tan o, — tan cxl)
T k= - - poe
(A) sin6 - (B) cos® (C) secH o) cdsec )

u e



M-2024
Category-3 (Q. 66 to 75)

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

66_._' The function f : I[% - R defi_neci.by f(x) = e¥ + e=¥ is ;
(A) one-one | S (B) - onto
(C) bijective (D) not bijective
. M) = e-‘*;+ e“‘;“'iTEITFTQ@TGf: R — R fo@a(s
W ae 4 (B) T
©) @R GrTe SRt @) dte s Soififbaet m

ai+h1x ajx+by ¢ SR
cR@@=12 3 andxe R and 'ag +box asx+by cy| =0, then

67. Ifq bl, :
. '-".13 +b3x . ﬂ::]'x‘+' b3 03
A = | (B) r==l
a by ¢ _
(C) |ag by cy|=0 M) x=2
e o '

a; + blT apx + bl 5]
I a, by, cem—l 2,8)9R xe RIW, O |ay +byx agx+by ¢y | =0%R, I
ag+bgx azx+b; c;

@) x=1% Ry
a; by o : S

(C) |ag by co| =037 (BN =12 o
az by ¢y ' : :

T —
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68. If ABC is an isosceles triangle and the coordinates of the base points are

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

AABC wﬁ%wf%am%wgﬁm @7 B(1, 3) 8 C-2. 1 mm@mm A

S AT
@y e ) & {'—%,5]'
56 . o
i (6’6]' e [ g

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

origin. One of the sides passing through the origin makes an angle o
(O < rx<-'ﬂ with the positive direction of the axis. Equation of the diagonals of

the square

afs 12 a?ﬁﬂﬁ%ﬁﬁﬂﬁme@ﬁPNmﬁGGWﬂﬁ@ﬁﬁﬁﬁ
Fﬁwmﬁ@;@ﬁwﬁqﬁmwwﬁmmmmﬂm |
@) vy (cosu—lsin;x_);x(sina%rcos o)
®) v (césmsma):x(cos oL sin o)

(€C) y(@nat cos @) + x (cos o —sin o) = a

(D) y (cos - gin o) + x (cos o + sin o) =a

| e e N e e e S R e A o ...:.... sk s ‘:.... i St ey e
¥ _ . 26 - it

BT
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Choose the coi';'ect- statement :

(A) x+sin2x 1<= a periodic fun.ctio_n

(B) .x + sin 2x.is 11(;;L a pe;'iociic function
(@) cos (Vx +1) 1-= a periodic function
(D) cos (Jx +1)isnot a pe.riod'ic fuuctian
A ﬁﬂ% fordtas v

(A) x+ sin 2x 9376 "Rﬁ?\@' ST

B) x e 2 B RIS ST T

(© c§s (IJE_} D aﬁmw

(D) cos (Jx + 1) 4T S SCAHT W

3 , ! _ :c2 .2 =
.. The points of extremum of ji,___?ﬂtﬁ'*'_/l, dt are
‘ : : 7 2+e
S andle '
[ dt-an T /rdfm Regafer ==
) Z+e’ :
@ ®B) +2
© =3 | M) %42

o - [§ rro

=
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79, Let [ be the curve y = be=* & L be the straight line = +—:; Llwhore a be k.

i _ ) Then
- (A) L touches the curve I at the point where the curve crosses the axis of y. .

(B) - L does not touch the curve at the point where the curve crosses the axis

of y.
(C) T touches the axis of x at a point-.

(D) T never touches the axis of x.

N 9 rmwﬁ?y :be—\a@LﬁW§+% =1,a, Q;m.
- (TeRE

(A) L-,Ir.wwsy-wﬁwﬁm@ﬁ#m'

(B) _L,rwmey-wcﬁﬁwwﬂ#wm. i

© T xorece=rf a0 |

(D) rmlm?«x-mw’r-fmﬂt

73. The acceleration f ft/sec? of a particle after a time t sec starting from rest is
given by £=6— J1.2¢ . Then the maximum velocity v and time T to attend this

velocity are

e G ] S TIPS 1 T e 3 £ = 6 — 1.2, s ittt v
8 J siftsiast e sma T 2 (9 £ fi/sec?) i | -

(&) T=20sec R B) v=60fiiscc

(C) T=30sec ' __ e oo (D) v =40 tt/sec

28'_ - ﬁ%




74. 1If the quadratic equation ax? + bx + ¢ = 0 (a'> 0) has two roots o and B such

@) <0

75,

- M-2024

that o <—2 and > 2, then
ax? + bx + ¢ = 0 (a > 0) TR TS 008 B 1 1% o< -2 G2 p > 2 3, B@

B) at+h+c>0

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

I 1 a positive intogor, the value of @+ 1 °C,+ @n - 1)"C, + (@n - 98¢,
+...+18C s _ : .
A) (m+1)28

B 3"

(C) f'(?a) where f(x) = a2 * 1

(D) (n+1)2a+1

n 4R PR e

(2n+1)"Cy+ @n— 1) 5C; + (Zn—-9) °C, +....+ 1 -°C, 97 T TH

(A) (n+1)2n

(B) 3»

Q) £'(2) WA fx) = a2+ 1

D) (a+2n+!

- 29 ' : : P.T.O.
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