: M-2024

"~ MATHEMATICS
Category-1 (Q. 1 to 50)
(Carry 1 mark each. Only one option is correct. Negative marks: —‘Q)

a
1. All values of a for which the inequality _l_jté,/?.,, 1- —1—) dx < 4. is satisfied,
Vai\2 Jx

lie in the interval

. 1 H3 1 1) e
a-aammw£![2f+1 J}de 4 wpielic Pra 20, 1% TMBfT @

AN IR, GG 2T
@ (12 B 0.3 © o9 D) (4

n
2. For any integer n, Ie°°52 X . cos3 (2n + 1) x dx has the value
0

T
TR TR 0 @A T [ e05' % - cos? (2 + 1) x dy 97 I TR
0

3n
@) = ®) 1 © o ®) =

3. Let fbe a differential function with 1™ f(x)=0.Ify" +yf' () - fx) ') =0,

lim _
S0 y(x) = 0 then

0 7 £ 93l ey e, M f(0) =0

iy +yf @) -0 (=0, "2 y()=0%W, oW

A) y+1=efW+f(x) y + 1=e19 +f(x)
(C) y+2=eT®+f(x) (D) y-1=eTW+f(x)

4. Ifxy'+y-e=0,y(a)=Db, then xlil_:ll y(x) 1s
2 xy'+y-et=0, y@ =b &, &R M y(9 W
(A) e+ 2ab-—e? (B) e2+ab-e™

d
(C) e-ab+e? e+ab-e?, (y‘=—y;)
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The area bounded by the curves x = 4 — y% and the Y-axis is

. 32 : 16 : '
(A) 16 sq. unit r sq.unit  (C) I sq.unit (D) 32 sq. unit
x=4-y? 8 Y-S 7l Az B (st I

Q) 163fass  (B) %asfﬂw (C) -%Qasqu (D) 32 3f gz

2

f(x) =cosx—-1+ g,xe R

Then f(x) is

(A) decreasing function (B) increasing function

@ neither increasing nor decreasing (D) constant Vx>0
2

f(x)=cosx—1+%,xeR

IR f(x) T@

(A) FHIPWIT TS (B) THIEI ST

(C) THZPWF 8 FHILA P03 77 (D) #3IF, 5T x> 0 -97 &)

Let y = f(x) be 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 length PC is either a maximum or a
minimum, then

PC is perpendicular to the tangent at P

(B) PC is parallel to the tangent at P

(C) PC meets the tangent at an angle of 45°

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

N 9, y = f(x), X-Y O &7 @@ S P @ @@ Soifig @3l 7 | C @3io [
R at 3ataia Sotfag 7 1 ORef PC Acdies 3t idew 7@ I

(A) PC, P e wf¥e =rfea Smem s

(B) PC, P Rre wifFe = swiware @

(C) PC, @ =Pfa 5% 45° WY 79

(D) PC, = 60° I T I
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8. If a particle moves in a straight line according to the law x = a sin (JX t+b),
then the particle will come to rest at two points whose distance is [symbols
have their usual meaning]

x=a sin(ﬁt+b)WﬂﬁmmmﬂMﬁWIWiﬁ
e Frorem o 1 @e 1@ (@S afirs udg]

A) a (B) % @ %a D) 4a

) A A
9. A unit vector in XY-plane making an angle 45° with i + j and an angle 60°
A A
with 31 —4j is

. A A A A
XY WO i + j-99 % 45° WNT 76 8 3i — 4 -99 APA 60° T 7© 935
T

A A . A A

L R B) 1+
14 14 . 14 14

134 14 | 14 134

C) —i-—] M —i-—j)

10. Letf:R — R be given by f(x) = | 22— 1 [, then

(A) fhas a local minima at x =+ 1 but no local maxima

(B) fhas a local maxima at x = 0, but no local minima.

@ f has a local minima at x =+ 1 and a local maxima at x=0

(D) f has neither any local maxima nor any local minima
f:RH>RMEG MR A ()= | -1 SR

@A) x=1 1 Rewe f-qa waw oy 79 oz e i Tl 119 @R |

B) £-97 x = 0 Rreqre T 71 71 Wiy, g i i % |

©) x=+1Reqre f-aa Tl o 7 SR S x = 0 Regrs Ty S7c4os 17 g |
(D). f-47 TRw SKFw A1 8 A1 W R

5
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11. Given an A.P. and a G.P. with positive terms, with the first and second terms

12.

of the progressions being equal. If a_ and b, be the n* term of A.P. and G.P.

respectively then

(A) a,>b foralln>2 | an<bnforaﬂn>2

(C) a,=b, for some n> 2 (D) a,=b_ for sofne odd n

T AREE 5 s e @ (AP.) © BTIET @ (G.P.) 7@R 23w 8 Ko
M 93I% | AP.8G.P. 99 n-O 479 IFWa S b_ T

(A) a,>b, FIn> 2-013@1'711.

(B) a,<b 3Fn >.2-~ﬂawﬁ1

(C) a,=b, ﬁ’i’i‘x”ﬂﬂ‘ n > 2-99 S+j

D) a, = b, g 7YF RTSG n-97 &=

If for the series a,, a,, aj, ... etc, a, — a, , | bears a constant ratio with

a, ‘a,, then aj, ay, ag ..... are in
(A) AP. B) G.P.
@ H.P. (D) Any other series

Wiay, aya .. IS a, —a,,,8a, a7 oIS @ 477 =, oW

(A) AP - (B) G.P.

(C) H.P. ' D) o @

e e e e b e el st v e s e 4
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13. Ifz, and z, be two roots of the equation z% + az +b =0, a2 < 4b, then the origin,

z, and z, form an equilat.eral. triangle if

2 2, S 2, TRAT 22 + az + b = 0-97 55 AT | R a? < 4b, Givwea L1 Ry,
zlezzﬁﬁmmﬂ%@ﬁsﬁﬁww,ﬂ%

(A) a?=3p2 | ' a? = 3b

(C) b2=3a ' (D) b2=3a2

14. Ifcos @ +isin 6, 6 € R, is a root of the equation
ag® +at -l a,_;x+a,=0,apa,...a,€R, ag#0,
then the value of a; sin 6 + a,sin 20 + ... + a, sin n@ is
aox“+a1x“‘1+ wnta _;x+a,=0(agpay...2, €R, ao#O)ﬂﬁwm‘ﬂﬁ
Rt cos 6 + i sin 0 (6 € R) WA
a, sin 0 + a, sin 26 + .... + a, sin n@ S ERILEC
(A) 2n B) n

© o N D n+1

15. If (x2 log, 27) ‘loggx = x + 4 then the value of x is

i (o2 log, 27) - loggx = x + 4 GTCMTA x-47 1 T

o ®) —%

(C) -2 o D)

W |k
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16. If P(x) = ax® + bx + ¢ and Q(x) = —ax? + dx + ¢ where ac # 0, then P(x) ‘Qx) =0

17.

18.

has (a, b, ¢, d are real)
(A) 2 real roots . at least two real roots

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

i P(x) = ax? + bx + ¢ G2 Q(x) = —ax? + dx + ¢ T, WA ac # 0, W P(x) ‘Q(x)
= 0 SAFACH (a, b, ¢, d W)

A) 9ft e e (B) e gt e BT
(C) - i ey BT (D) T BT NS R

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} TIC (T 712! Sfere e Swaca 522yt N 307 @ &fts s
Q315 e 0 a1 N-97F 01 @

A) 29 (B) 39 @ 90 (D) 81

If a, b, c are distinct odd natural numbers, then the number of rational roots of
the equation ax2+bx+c=0

must be 0
(B) mustbel
(C) must be 2

(D) cannot be determined from the given data

- gfy a, b,c%ﬂ%ﬂﬁmmm‘miﬂ,maﬂ+bx+c=0ﬂmw

qrsg TYT W@

A SRR

B) =_M3 1
C) SN2 |
D) oS BAIS T MRy Fmeret e 78

e ——— .t oo 1 8. . o e e S R S B 13 ot M AR 0 . 10 PR AN § e 1, A B 1 0 A A A e 0 4 S, B M, S . 40 S, e SO A e . S e




19.

20.

21.

22,
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The numbers 1, 2. 3. ...... m are arranged in random order. The number of
ways this can be done, so that the numbels 1, 2, ..., r (r < m) appears as
nelghboule is
3

T By By e ,mwwaWWWmmm@@ml 2, e, r (r < m)
AIPICey PR ©IF A T
A @@m-n)! B @Mm-r+ 1)
(€) (m—n)!r! (m—r+1)! 1!

cos® —sinb 2% . .
IfA=| . and 8 = =, then A100 = A x A x ..... (100 times) is equal

sin® cos©O 7

to

afta=[C0%0 ~5I00) g o= 2T o B AIO=AXAX ... (100 IM) TR
sin® cos© 7

cos 20 —sin 29) B) (cose —sin (-)]
sin 20 cos 20 sin® cos©
1 0 0 -1
©) [0 1] D) (1 o )
5 15 7
IfQ+x+22+23)° = z a, x* then Z (-1)k - ay, is equal to
1}=0 k=0
aﬁ(1+x+x2+x3) Zakxkqa,m Z(— Dk -a,, W

A) 2° (B) 45 @ 0o . (D) 4t

The coefficient of al®b7c3 in the expansion of (bc + ca + ab)10 is

(bc + ca + ab)10 97 ﬁm%cs al0h7c3 -qF 7 T

@ 140 B 150 e LU D) 160 ...



23.

24.

25.
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.\_k _\_k +2 .\,k +3

If yk yk+2 Vk+3 1 1

=x-y) (¥ -2)(z-x) (l+—+;),’then

S L X
zk zk+2 zk+.3 y

xk xk+2 xk+3

aﬁ yk yk+2 yk+3 =(x—y)(y—:)(z—x) (l.;.l-q.l)iﬁ’m
zk zl-:+?. zk+3 ty z

(A) k=-3 B) k=3 © k=1 k=-1

If[2 IJ-A- [—3 2:'=[1' 0],thenA=
3 2 5 -3 [0 1

2 1 -3 2 1 0

! A . | = ) A=
P P A B B e

OLd @] o[l o]

Ccos X x 1

im £
Let f(x) = | 2sinx x%® 2x|, then xli)nb% =
tan x L 1 :
cosx x 1 .
%
() =|2sinx % 2 ,mx_)n:)_xT=

tan x X 1

@ 2 ® -2 © 1 ® -1



26.

27.

28.

(A) 32
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In E, a relation p is defined as follows :

Va, b € K. a p b holds iff a2 — 4ab + 3b2= 0. Then

(A) p is equivalence relation (B) p is only symmetric
@ p is only reflexive (D) p is only transitive
R-9q p =60 eI e oy :
Mol a, b € R-99 S a p b T3 I 8 (FIemI A a2 — 4ab + 3b2=0FA |
WCHA
(A) p INGEY THE (B) p BYIw fm F=1E
(C) p SYAI T 7=1F (D) p SYA FRFT =1

el xl_g=¥
Let f: R — R be a function defined by f(x) = e then

et +e”
(A) fis both one-one and onto (B) fis one-one but not onto
(C) fisonto but not one-one f is neither one-one nor onto

. x|l _ —x
£ R — R QR () = ————— , ©R { SCTHIL
et +e™

Q) Gt e GAify foadt @ B) dtas e Cof foaet

©) Sofaftat e Gtas T

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 TR U ToIRT HL[ GG I < 88
B B9 OGN SRR G160 F|1 < 7

A TATE B-16 RGNS 30O AT Q7 T=1cE 7YT 2

| (B) 29-1

11

D) s a1 Sy Bt ot

) 9°



29.

30.

31.

32.
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Two smallest squares are chosen one by one on a chess board. The probability
that they have a side in common is

GG TR W6 R 6 Faow SRz Ifera =17 17 QU oneat =1 | @'iﬁ?acﬂﬁ}
wIfSH 312 ARFI O TSI 36

1 2 1 5
A) 3 ®B) 7 T D) 18

Two integers r and s are drawn one at a time without replacement from the set
{1, 2, ..., n}. Then P(r <k/s <k) =

{1, 2, ..., n} GIC ITF AW GFIC 7Y r (I\SAT 3¢, SRAME FABRT QA s w7 g
YT N8AT F7, O P(r < k/s < k) TR

k k k-1 k-1
iy = ® — © ==

n n-— n-1

(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

required is even is % thenp =
Q@ﬁmm@mmp(0<p< 1)a«mmmmmm
=1 | 3t (TG TR CIGI 14 (2 ST TSI 58 O p =

5

1 1 2 3
@ 5 3 © o 3
The expression cos? ¢ + cos? (8 + ¢) — 2 cos 0 cos ¢ cos(0 + ¢) is
(A) 1ndependent of 6 ‘ independent of ¢
(C) independent of 6 and ¢ (D) dependent on 6 and ¢
cos? ¢ + cos? (0 + ¢) — 2 cos 0 cos ¢ cos(® + ¢) AT
A) 097 S frsafar 70 B) ¢ 97 C¥7 FrSaier =

(C) 68 ¢ Corm TR MSaNer 7 D) 68 ¢ CorE G Adafiar
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33. If0<6< g and tan 30 # 0, then tan 6 + tan 26 + tan 30 = 0 if tan 0 - tan 20 = k

where k =

zrf%0<e<-;5aaetan3e¢0@,mtane+tanze+tan3e=om,ﬂf%
tan 0 -tan 20 =k W, AT k =

A) 1 '2 ©) 3 D) 4

34. The equation r cos 6 = 2a sin? 0 represents the curve

r cos = 2a sin? 0 (¥ IFL! b© I ©f Z&T

A) ¥ =y2(2a+x) (B) x2=y2%(2a+x)
@ B =y2(2a - x) (D) x3=y2%a+x)

35. 1If (1, 5) be the midpoint of the segment of a line between the line 5x — y — 4 = 0
and 3x + 4y — 4 = 0, then the equation of the line will be

Bx—y—4=083x+ 4y — 4 = 0 ¥ croret 9o F@eaym 7Rk (1, 5) T @
efiere G TR 3@

(A) 83x+35y—92=0 83x— 36y + 92 =0

(C) 83x—35y—92=0 (D) 83x+ 35y +92=0

36. 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

ferget ABC-(® A Resg w1 (1, 2), B C ottfl st ftq i I@m v +y = 5
\8 x = 4 TASAT &R | BC-97 Wy 33

1 11 1
A4) (5»5) (B) (?1J (®) [11,—2-j
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37. 'A line of fixed length a + b, a # b moves .so that its ends are always on two
fixed perpendicular straight lines. The locus of a point which divides the line
into two parts of length a and b is '

“(A) a parabola (B) acircle @ an ellipse (D) a hyperbola

-+ of a + b KB 9T FeeEwdt @ = b) Yo FBIPNT @ O
areRegaa gt i © Aa1aa Oor o @Im oM | @@ [T @ @i a @ b TwfRfE
5 @eRTT R I B FBRAY &

A) eIV ERgE  (B) 93IHIS (C) 9IMERS (D) <9I 4AS

38. 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 a parabola (C) a stréight line (D) a hyperbola
TARE QI MM G O ST AR « = 4 4 SR M afbe z# | oow
TATFA AR AL I

) 9IS B) @WteRg® () @I D) 9 RS

39. 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 | @ units © J—g—z units (D) @ units

93 (S S AB 8 CD 35 3% P-® SRt o 4 | AP, PB, CP ¢ PD-4q
refafer IUFT 2, 6, 3, 4 93T Z0ET, J0SA JPIE TR

A) 4933 (B) @ QI (C) @ 9T (D) @ TP

14
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40. The plane 2x — y + 3z + 5 = 0 is rotated through 90" about its line of .
intersection with the plane x + y + z = 1. The equation of the plane in new
position is
2x -y +32+5=00aA0 x+y +z= 1 O T QWSEIF STITF 90° @ITT
TR 26T | TG- 93 SR Geiog ANNTaT T
(A) Sx+9y+z+17=0 » @) sx+oy+z=17
(C) 8x-9y-z=17 (D) 3x+9y-z=17

41. If the relation between the direction ratios of two lines in R3 are given by
l+m+n=0,2m+2mn-n=0
then the angle between the lines is

(I, m, n have their usual meaning)

R3-16 5f6 et e o s=s1da wmat e =
I+m+n=0,2Im+2mn-/n=0

TICH § FAETRAIRES N 33

n 2n n
@ = = © 3 D)
(, m, n &5feTe R

A

42. AOAB is an equilateral triangle inscribed in the parabola y2 = 4ax, a > 0 with
O as the vertex, then the length of the side of AOAB is

8a+/3 unit (B) 8a unit (9] 4a+/3 unit (D) 4a unit

y2 = 4ax, a > 0 WRqEl crear oy | WS wEfiRe R fags 21 AOAB,
WA O Sqea MR | AOAB-47 327 07f T

(A) 8aV3 9IF (B) 8a9IT (€) 4ay3 9FF (D) 4a 9T

B I S T T T S Lo h e e, a4 r L e e e e e e e e 4 i e me

15




43.

44.
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X
x+1

For every real number x # -1, let f(x) =
Write f,(x) = f(x) & for n > 2, f(x)= f(f, _;(x)). Then f,=2) -£,-2) ..... f (-2)
must be

x
X+

x# -1 9 AfSfT a7 1y o= £(y) =

3 TS STy

AR A8 1,(0) = f(x) 932 0 2 297 O £ (v) = £(E, () | GIOwCE £,(=2) - £,(-2) .....
f,(-2)

97 A PR I
2!]
1.3.5.... (2n-1) B) 1
o 4 o
2(n .

Lx+M

If U (n =1, 2) denotes the nth derivative m=1RDof Ulx) = —
n ¢ ) ) x? —2Bx+C

(L, M, B, C are constants), then PU, +QU, + RU =0, holds for

™ Uy) = __ZLH%M

x°=2Bx +

(L, M, B, C #3%)-97 n-F0@ A 7t U_ (n = 1, 2)
13456 Wew PU, + QU, + RU = 0, 33 G

(A) P=x*-2B,Q=2x, R=3x

P=x2—2Bx+C,Q=4(x-B),R=2
(C) P=2v,Q=2B R=2
D) P=x% Q=x R=3

: 2
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45. The equation 2¥+ 5¥ = 3¥ + 4" has

(A) no real solution
only one non-zero real solution
(C) infinitely many solutions

(D) only three non-negative real solutions
2% + 5% = 3% + 4~ AfliwgeIfta

(A) TP IS ST 73

(B) GIoR e 21T ST ST

(C) SP1RYY I SN AR

(D) Sy foafo o-ANIF IS T S

46. Consider the function f(x) = (x — 2) log_x. Then the equation x logx=2-x |

has at least one root in (1, 2)

(B) Hhas norootin (1, 2)

‘(C) is not at all solvable

(D) has infinitely many roots in (-2, 1)

f(x)=(x—2)logexmﬁmwlmxlogex=2—xﬂm
Q) (1, 2)-Te INICH 9T 1T T oy

®) (1, 2)-(5 I At 7]

(C) TN SWINA Q@IS 77

(D) (=2, 1)-9 SPRY P SR

47. If o P are the roots of the equation ax> + bx + ¢ = 0 then
lim 1-cos(ax? +bx+c) ;

x—-)[i (x_B)2
3 2
w+bx+c=owﬁmaawaeﬁmxh_?ﬁ I"COS((axﬁ;;b”c) 97 I T
X = .
1 a’ a?
@) @-p? ® s@-p?  © Z-@-p? 5 (@-py?

PUpER S et b e T O — — - — ———— T —— ———— —

17




48.

49.

50.

v
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X f(a) f(a)

If f(x) = = -, I, = I xglx(1 -x)dvand I, = I g(x(1 — x)) dx, then the
1+e™ . g7, Sl
value of lz_ is
g 1
e® f(a) f(a)

W= ——. = [ xeel-9) dvaR L= [ gl - x) dv CTH@
l+e f(-a) | f(Ca)

%- -9q I 9

1
@ -1 B) -3 © = O 1

Let f: R — R be a differentiable function and f(1) = 4. Then the value of
f(x)
i 2t S :
o [ dn i f ) =2is
4

f: R — R SIFAAESY] SCIHF CrSAT SR 4R £(1) = 4.

. f(x)
(1) =27, o=@ T 2 4t, @7 % T3
x—1
4

‘ 16 (B) 8 C) 4 (D) 2

) dx = f(g(x)) + c then

I Iloge (x+V1+x2

\/1+x2

/ 2
1 log, (x +v¥1+x~)
I 1,}1+x2

f(x) = x_z“, g(x) = lroge (x+ V1 +‘3c2 )

dx = f(g(x)) + ¢ XX OIS

2

(B) f(x)=log, (x+ V1+22), g = x?

© f(x) =22 gx) =log, (x+ V1+x”)
(D) () =log, (x— V1+x*), go) = 2

18
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Category-2 (Q. 51 to 65)

(Carry 2 marks each. Only one option is correct. Negative marks: -':)

R
51. LetI(R)= je—Rsmxdx,R>o.
4 0

»

then,

T 1_eoR T 1 _aoR
(A) I(R)>2R (1-e™) B) I(R)<2R (1-e™)

*

C) IR)= % (1-eR) @ I(R) and _2£R— (1 - e R) are not comparable

R
¥, IR) = J'e—R sinx gy R> 0.
0

[Sq[5 JAUR

X n_R T q_aR
A) 1(R)>2R (1-e™) (B) I(R)<2R (1-e™)

T

© IR)= R

1-¢B) @ I® «a«%(l—e-ﬂ)www

52. Consider the function f(x) = x(x = 1) (x -2) ... (x — 100). Which one of the
following is correct ?

(A) This function has 100 local maxima

This function has 50 local maxima -

(C) This function has 51 local maxima

(D) Local minima do not exist for this function

f(x) = x(x - 1) (x=2) ... (x — 100) ST REI6A1 37 |
far cmfS stey 2

(A) STrEFIc 1000 TR e T Sy

B) wTorw 500 TE A TIe ey

(C) et 510 Triw A W1 Sy

(D) 9% STrHFG L WA S I R

o o — "L, 1 T 9 S T | S . — Y —— ——————— B 50 o . - = -

19
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— g
53. In a plane a and b are the position vectors of two points A and B

N
_r8spectively. A point P with position vector r moves on that plane in such a

L

) S5 - - o ) )
-waythat | r —a | ~| r — b | =c (real constant). The locus of P is a conic

section whose eccentricity is

S5 o
@ la—-b|
c
- -
®) la+Db|
c
- o
la—Db]
C
©) 7o
~3 —b)l
|a +
D) o

G A 8 B Re@ oM (o847 @ 2 8 b | I Reg P-q7 o (o870
T | P-RefS ot qerw oot cr

| T—al~|T=Db |=c Qa1

TICRE P-97 AR 930 39 Tl Seweret

- =¥ N —_
- b b
(6= 5 2+D
a—>b| a+
D
© 2c D) 2c

20




54.

55.

56.

" (A) ' sin 0 (B) cos B (C) secO @ cosec 6

M-2024
Five balls of different colours are to be placed in three boxes of different sizes.
The number of ways in which we can place the balls in the boxes so that no box
remains empty 1s
6t Rfcm aves 7e fonft fer stz ate ardwe 7w | coie 3 ifer a e SAisfo
7o il 3T TSAIH IR T IR Sl FRYT W

(A) 160 (B) 140 (C) 180 ' 150
1 -1 0 2

LetA=|0 1 -1/,B=|1
1 1 1 7

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

1 -1 O 2
T\34,A=|10 1 -1|,B=|1
1 -1 3 7

AX:B@@WW_WXQ@ :

-1 1 3 4

@ |1 ® |2 © |1 2

7 4 -1 1

Ifoy, a,, ..., o are in A.P. with common difference 0, then the sum of the series
sec @, sec O, + sec 0L, sec 05 + ... + sec & _; sec o, = k(tan o, — tan ;)

where k =

Oy, Ol .., Oy AP~ ST, T ST S 227 0 | BT

sec o; sec o, + sec 0, sec 03 + .... +sec o, _, sec o, = k(tan o, — tan al)

k=
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57. For the real numbers x & y, we write x p y iff x — y + V2 is an irrational

number. Then relation p is

reflexive (B) symmetric

(C) transitive . (D) equivalence relation

x, y ST AP & x p y T I 8 @ewi@ At v -y + V2 ongem wAT W | p @

A) P (B) &fesm
(C) @ (D) ITgEY o1
0O 0 -1
58. LetA=|0 -1 O [, then

-1 0 0
(A) Ais anull matrix (B) A is skew symmetric matrix
(C) .A7!does not exist ‘ AZ2=1

0O 0 -1
FHA=[{0 -1 0 |%W, @

=1 0 O
A) A5y G | (B) A 930 Retfsm wifGs
©) Al 97 ST &% (D) A?2=]

59. If1000! = 3" x m where m is an integer not divisible by 3, then n =

3 1000! = 32 x m T @I m GG 7 Ay 3 fiiey Rerey W o@ n =

498 (B) 298 (C) 398 (D) 98



60.

61.

62.

63.

M-2024

If A and B are acute angles such that sin A = sin® B and 2 cos2 A = 3 cos® B,
then (A. B) =

A 8 B 3PHIM, I sin A = sin? B 932 2 cas? A = 3 cos? B, ©@ (A, B) =

T T n T T M T
®F) ®F) oy oy

If two circles which pass through the points (0, a) and (0, —a) and touch the line
¥y =mx + ¢, cut orthogonally then

6 TS (0, 2) 8 (0, —a) RN, y = mx + c & =1 7 @ VSR o7 3 | GIOW

(A) cZ2=a%1+m? c2=a%(2 + m?)
(C) c2=a3%1+2m? (D) 2¢2=a%(1+ m?)

The locus of the midpoint of the system of parallel chords parallel to the line
y = 2x to the hyperbola 9x2 — 4y2 = 36 is

92% — 4y® = 36 *RITTS y = 2v-47 SIS ST 2R FYRPRITRA TSI T

A) 8x—9y=0 9x-8y=0 (C) 8x+9=0 (D) 9x—dy=0

Angle between two diagonals of a cube will be

9o Tea 77 Fefa T el ==

@ cos™! (%J (B) sin™! (%)
LAy § E_--l(lj
(C) 5 cos (3) (D) 7 sin 3

sl o ke e o (e dohn w8 et T L T AU RS SO W
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loge(
64. Ify=tan‘1 e |
log, (ex”)

My = tan™!
log, (ex?)

Q) 2

© o

lim _1 ok 4k ek " (9mk] =
65. o~ [28+ 4%+ 65+ ... + (2n)¥] =
n-— ,nk+l o) 2.¥W

2k
(A) x

®) ,

@)

o e by 3 . SN 4 A e o (B .S B . oY T S 8w

24

i] |
X tan‘l M , then
|1-6-log, x

fs)], e
“l £2 P 3+2log, x
1-6-log, x

®B) 1

D) -1
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Category-3 (Q. 66 to 75)

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

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

- 67.

given by f =6 — 1.2t . Then the maximum velocity v and time T to attend this

velocity are
Rree QT a1 B3 t TIPS I IEINT TR =6 — V1.2t . A6 siftorst v
8 @ siftetRst CMere 5w T 30e (949 f ft/sec?)

. T = 20 sec (B) v =60 ft/sec
(C) T=30sec (D) v =40 tt/sec

Let I be the curve y = be=¥2 & L be the straight line X+ =1 where a,beR.
a

o<

Then
L touches the curve T" 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.

@ I" never touches the axis of x.

mwrmﬁwbe—ﬂaemeL% =1,a,beR

a

CITHA

(A) L, T FIF@INS y-SI0Ha (e =P 3
(B) L, T & IF@IS y-STHA (TS = I7 1
(C) T x-omes =rf I

(D) T FAWIR x-S =1 I 1

25
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68. If n is a positive integer, the value of (2n + 1) "C; + (2n - 1) "C, + (2n - 3) "C,

i B ] =G40

(n+ 1) 2"

B) 3°
@ £'(2) where f(x) = x»*+1
D) (m+1)2n+!

n FAGF PRt T

(2n + 1) 2Cy + (2n — 1) °C, + (2n — 8) °C, +.... + 1 -°C_ 97 ¥ T

A m+1)2"
(B) 3"

C) f'(2) WA f(x) =xn*1

@) (a+1)28+1

69. If the quadratic equation ax2 + bx + ¢ = 0 (a > 0) has two roots o and B such

that o < -2 and B > 2, then

a2 +bx+c=0(a>0) A AW o8 I1IM o< -2 4R B> 2 W, OW@

c<0 B) a+b+c>0
@ a—b+c<0 D) a-b+c>0

——— s ——— - - —— o W ST ———
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a; + blx a)x %+ bl Cy
70. Ifa;,b,c;e R(1=1.2 3)andxe Rand |a,+byx asx+by, c,| =0, then
az + b3.’C azx + b3 C3

x=1 x=-1

a; by ¢
(C) as b2 Co | = 0 (D) x=2
ay by cj '

g a1+b1x a1x+b1 Cq
IMa, b, c;eR(E=1,223) 93 xe R, OW |ay+box ayx+by ¢, | =07, I

ag +b3x a3x+b3 C3

(A x=1» (B) x=—1i§

a by ¢
(C) ag b2 Co| = 0 3 ) (D) x=2 )
ag by c3 ‘

71. The function f: R — R defined by f(x) = e* + e ¥is:
(A) oﬁe-one (B) onto
(®) bisective npt bijective
f(x) =.e* + e~* AT WG f : R — R B

A) G B) Cffda

(C) 92 AT G373 8 Sofafdae D) e 8 CAfaftad 7y

27
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73.
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A square 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< o <Z—) with the positive direction of the axis. Equation of the diagonals of

the square

ofs T @ TR 4o iowa - oTE Sefert wae © O wwi AR R

{aﬁwwﬁm{ﬂmaﬁmmwﬁmma(wa%) @
Sestm I | FfTwTaa Ffa ANTAt 74

y (cos o — sin ) = x (sin o + cos Q)
(B) vy (cos o+ sin o) = x (cos o — sin Q)
@ y (sin ot + cos o) + x (cos o0 — sin @) = a

(D) y(coso—sino) +x(cosa+sinq)=a

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 93fb smf¥arz fagrem gfit BC @7 B(1, 3) 8 C(-2, 7) Creat &I | A-7 H41%

O A

@ (1, 6) ®) (—%5]
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°

. t? -5t +4
74. The points of extremum of f—t dt are
) 2+e

jz DU+ at-aa e/ R za1
0

11 1:2

(C) =3 (D)

75. Choose the correct statement :
(A) x+ sin 2x1is a periodic function

x+ sin 2x is not a periodic function
(C) cos (s/; + 1) is a periodic function

cos (1-/; + 1) is not a periodic function
e RS ferdast 7

@ x+eingeand HS

(B) x+sin 2xﬂ¢ﬁ’l‘flﬂ@ww

(©) cos (Vx + 1) 4G IS ST

(D) cos (Vx + 1) GG *{iqw ST T

29 .
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