‘ M-2024

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

. 1 7(3 1
All values of a for which the inequality — (—J;+ 1- —J dx < 4. is satisfied,
va ! 2 Vx

lie in the interval

. 1 7(3 1
a’-97 (BT NI ) E!(E‘E“'ﬁ) dx < 4 wPEellt Fra =, TR msr @

SEANA SR, GG 2
A 1,2 (B) (0, 3) 0, 4) (D) 1,4)

n
For any integer n, I %’ X - ¢0s3 (2n + 1) x dx has the value
0

T
W W PR 0 @A & [ o< - cos? (2n + 1) x dv —4T WA T
0

@A) r ®) 1 0 D) 3—2"

Let f be a differential function with . l_i_)mm fx) = 0. Ify" + yf' (x) - f(x) f'(x) = 0,

lim _
Y — o0 y(x) = 0 then

T 37 £ 430 SRy e, 1T g =0

Wy +yf @ - =0, 1Ty =0mw, o&

(A) y+1=ef+f(x) y+1=eT®+ f(x)
(C) y+2=eT®+1(x) W) y—-1=ef0+f(x)
Ifxy'+y-e*=0,y()=b, then xlgnl y(x) 1s

!]ﬁ xy'+ y—e'=0,y(@)=b&, ©Q xli_l_:ll y(x) }W

(A) e+ 2ab-—e? (B) e2+ab-e

d
(C) e-ab+e? e +ab-e?, (y‘=—i)
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The area bounded by the curves x = 4 — y2 and the Y-axis is

: 32 : '
(A) 16 sq. unit 3 sq. unit  (C) 1—36- sq. unit (D) 32 sq. unit
x=4-y? 8 Y-orF R Fes SALEH (FaFe 9

A) 163f93  (B) 3—;asqu (C) %asqu (D) 32 3f 933

2
f(x)=cosx—1+%,xeR

Then f(x) 1s

(A) decreasing function (B) increasing function

neither increasing nor decreasing (D) constant Vx>0

2
f(x)=cosx—1+-x—,xe R

2!
IR f(x) T
(A) TIIPWI SCAHS (B) FWIENA SCoHT

(C) THZPWIA 8 TN FIA(0S A7 (D) &IT, NFA x> 0 -9F ]

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°
N7 39, v = (), X-Y O &WS IF@I 8 P & Twwda Soifary @3t R | C w3fo i
Ry at TR Soifirg 7 1 Ol PC oS 3t i X I

(A) PC, P R wfFe =rfrrs O siw
(B) PC, P fjre wif¥e ~rwra et @
(C) PC, & =raa 7% 45° I 7©
(D) PC, =t 60° WY TR IR
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(D). £-97 TR TR F1T 8 TS W R |
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If a particle moves in a straight line according to the law x = a sin (J'}: t +b),
then the particle will come to rest at two points whose distance is [symbols
have their usual meaning]

x=a sin (VA t + b) STPIIE 4% TEFN TG 77 oot g | T
e Frorem o Few we TR [@81F apfre wdey)

QA) a (B) %a (D) 4a

o |

’ A A
A unit vector in XY-plane making an angle 45° with i + j and an angle 60°
A A .
with31 -4 is

. A A A A
XYW i + j-97 0K 45° W@ 40 8 3i — 4] -97 TR 60° FNT TS 43I
3w

13+ 14 | 14 134
— 1+ = B —i+—
4 14’ R ve 1’
134 1 A | 14 134
o 137 _1- o 17_18
© 1! D i)

Letf: R — R be given by f(x) = | x2—1 |, then
(A) fhas alocal 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) fhas neither any local maxima nor any local minima
f:RoORMACHR A f(x)= | 22 -1 |SQ

A) x=¢1mf-aammmmmmmmaa.

(B) f-97 x = 0 Rrqre Tk o1t w1 ey, g idfem i i% |

© x=+1 Rers f-qa 1w sidfory 71 SR S x = 0 s Wiy 74 717 e |

b
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11. 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 nt» term of A.P. and G.P.

respectively then

(A) a,>b foralln>2 an<bnforaﬂn>2
(C) a,=b, for somen>2 (D) a,=b_ for some odd n

IS ARME 90 ovs e @ft (AP 8 Bried @it (G.P.) 563 43w ¢ o
M 932 | A.P. 8 G.P. 99 n-OF *a® IIFW a, S b, T

(A) a,>b, ¥ n > 2-97 &)
(B) a, <b, 3 n > 2-97 &)
(©) a,=b, RERIF n > 2-97 &

D) a, = b, ¥g =YF RTeNG n-97 &7y

12. If for the series a;, ag, az, ... etc, a. — a_ , | bears a constant ratio with

a, "a ., ;thena;, a,, ag..... are in

(A) A.P. B) G.P.
H.P. (D) Any other series

W a), ay, ag, ... WM a, —a,, S a, -a_, , 9 TN I 7 W, ©F

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

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

e e . - s e e e e e e e -




13.

14.

15.
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If z; and z, be two roots of the equation z* + az + b = 0. a® < 4b, then the origin,

z, and z, form an equilateral.triangl'e if
afk 2, S z, ANPAY 22 + az + b = 0-97 G AT TW @ a? < 4b, TICHG o1 ¥,
2, 8 z, ™ awa v A fagwit sparg 7@, afk

(A) a2=3b2 a2=3b
(C) b2=3a ‘ (D) b2 =3a2

If cos 8 +1sin 0, 0 € R, is a root of the equation
agx®+a~l+. . +a _,x+a,=0aya,..a,€R a,=0,

then the value of a, sin 6 + a,sin 20 + .... + a_ sin n@ is

g +a -1+ . +a,_ x+a,=0(ag a,, ... a, € R, a, # 0) FRNFACIA 43>
i cos 6 +1isin 0 (6 € R) XA
a; 8in 0 + a, sin 20+ ... + a, sin nO -9q JIF¥ I

(A) 2n B) n
0 , D) n+1

If (2 log, 27) ‘loggx = x + 4 then the value of x is

fw (2 log, 27) loggx = x + 4 CTUHLA x-4F T I

4
2 B) ~3

: 4
€ -2 . D) 3

Gt ames m i em 4 e e rrs s oMb ey A e e e e
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16. If P(x) = ax® + bx + ¢ and Q(x) = —ax? + dx + ¢ where ac # 0, then P(x) Q) =0

17.

18.

D) oma TS T ey Faet steg 7w

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

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

W P(x) = ax? + bx + ¢ 932 Q(x) = —ax® + dx + ¢ T, W ac # 0, O P(x) - Q)
= 0 FRRATIA (a, b, ¢, d IB)

@A) 9ft e e (B) °w 4 et IreT

(C) - slafS Tt ar87 (D) W I N &2

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} DI A 53t afere fare sfiiearm szt Nz @ afts sl
93TC AT 0 A N-93 I @

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

- 3fit a, b, ¢ fon fon Rrety ek TRt W, CTFE@ ax? + bx + ¢ = 0 FNFATIF o™

Qs A2 @

(A SRR A

(B) SN2 1
C) SRR 2

4 vaaaenay o thrm o e b 4 -t B A L —— o i S o W4 A A A e R e - —

8
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20.

21.

22.

@ 10 B 150 120 D) 160
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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 numbers 1, 2, ....., I (r < m) appears as
neighbours is '

. ¥

1, 2, 8, ..., m RISFCE I S AN T ABRTS 1, 2, ..., r (r < m)
Ty AP ©IF 72N T

A (@m-r)! B) (m-r+1)

€C) m-1)'r! m-r+ 11!
cos® —sinO T 100 . .

IfA=| 6 o and 6 = — , then A" =A x A x ..... (100 times) is equal
sin cos

to

aﬁA=(c°Se —sme)ee___ 2% =, @ A0 = A x A x ..... (100 I9) T

sin® cos© -7_
cos 20 —sin 20 B) cos® —sin 9]
sin 20 cos 20 sin® cos©
1 0 0 -1
D
o (19 o (° 7

15 7 :
IfQ+x+22+x3)° = Z a, x* then Z (-1)k - ay, is equal to
k=0 k=0

15 7
A +x+22+23)°= ) a kW@ D Dk ay W
> k=0 k=0

QA 25 B) v45 . 0 , (D) .44

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

(bc + ca + ab)10 maﬁvg%w al0bh7¢c3 .q7 325t TW
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.\'k .\'k +2 _\'k +3

If | vk yk+2 yk+3 =x-y)F-2(:-x (l+l+l),‘then
zk zk+2 Zk+3 X ¥y z

.\'k .\,k +2 .‘.k +3

Eoogk+2 ok 1
uﬁ. y yk+2 yL+3 Sx-yEF-2)(=-x (—+l+l)§§'w
- zk+2 ZE+3 Xy z

A) k=-3 B) k=3 ©) k=1 k

If * 4‘& * p—1 P

A o [3 AL e

11 1 1 1 0 0
[1 O] (B) [0 1] © [1 1] D) [1

cos X x 1

Let f(x) = [2sinx x® 2x[, then xl_i)n:b f_i:;i). =
tan x x 1 .
cosx x 1
lim f(x) _

'lﬁf(_x)= 2sinx x° 2% ,G‘@x_)O-F
tan x X 1

A) 2 -2 <) 1 D) —1_

U '10 B %



26.

27.

28.

(A) 32

M-2024

In E, a relation p is defined as follows :
Va,be K. ap b holds iff a2 — 4ab + 3b2 = 0. Then
A) P 1s equivalence relation (B) p is only symmetric

p is only reflexive (D) p is only transitive
R-9 p 7= eI IeEs iy :
JeTa, b e R-9F & a p b 3 A 8 @em@ A a2 — 4ab + 3b2=0 ZW |
QACHA
(A) p SNGeY F=AE (B) p WY AT Fo1$
(C) p SPIT TW A& (D) p S ETHT T

el x| _ e~
Let f: R — R be a function defined by f(x) = —_ then
e‘+e”

(A) fis both one-one and onto (B) f1is one-one but not onto
(C) f1isonto but not one-one f is neither one-one nor onto

. lxi _ -«
M £: R - R @ f(r) = ———— , OW { STFS

et +e™

@A) s Bofd et xw (B) 9t fre G ot am
©) oifftas e gtes T D) Gt 31 S Badt s =
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 T ToIRS TRYF G5 I <88

B Gia1] GRiferss S22y ¢ Fat < 7
A TTE B-TO TG 3G AE 95 71=1c$a 4] T4
B) 2°-!

11

C) 92 29
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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 1is

GFIC TR Q6 QI 50 FEST SRFIEA J(0ra =7 1 Qex oeat zo1 | @ 5foq @ fe
wifen 3T IR BIF TSR =T

1 2 1 5
A) = B 2 - 2
@) 9 ® 7 18 @) 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} GG (RTF AIW QI 7Y r GTSA 791, AL RYraft /A s wng 93id
MY @ASAT ¥, SW Pr<k/s<k) A

@& ® -k k-1 k-1

n n-1 n n-1

(k 1s 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 =
43T BreT[e [E (XG “IGH STERAT p (0 < p < 1) €72 YT XE A1 1! 1% et
ﬁlﬁmmwmﬂmﬂwmgmmw

1 1 2 3
(A) 1 = ©) 3 D) 2
The expression cos? ¢ + cos? (8 + ¢p) — 2 cos 0 cos ¢ cos(0 + ¢) is
(A) independent of 6 independent of ¢
(C) independent of 8 and ¢ (D) dependent on 6 and ¢
cos? ¢ + cos? (8 + ¢) — 2 cos 0 cos ¢ cos(6 + ¢) AT
(A) 097 7 Fidafar 7 (B) ¢ 97 87 = 7

€) 68 ¢ Sorm G sae 7w (D) 08¢ Soum G FsaNa




33.

34.

35.

36.
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[fo<6< g and tan 30 # 0, then tan 6 + tan 26 + tan 36 = 0 if tan © - tan 20 = k

where k =

ﬂﬁ0<6<§ﬂﬁ?tanBOxOIﬂ,Wtane+tan20+tan36=0m,‘ﬂf\'?
tan 0 -tan 20 = k ¥/, Ak =
A 1 2 (@ 3 D) 4

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

r cos 6 = 2a sin? 6 (¥ IFEI! G I ©f T

Q) x*=y?%2a+x) (B) xZ=y%(2a+x)
x3=y*2a - D) B=y%a+x)

If (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

5x-y-4=083x+ 4y — 4 = 0 70 (gfwerT 9o aead vyl (1, 5) T @
(e @R TRFAT T3

(A) 83x+35y-92=0 83x—-3by+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

frget ABC-c® A gz w413 (1, 2), B 8 C il syt 5foq slieast e w x +y =5
S x = 4 TSI WY | BC-97 74 7

1 11 1
(A) (55) (B) (-2—.1) © (11,-2-]




37.

38.

39.
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A line of fixed length a + b. a # b moves .so that its ends are alwayvs on two

fixed perpendicular straight lines. The locus of a point which divides the line
into two parts of length a and b 1s '

" (A) aparabola (B) acircle an ellipse (D) a hyperbola

o-f36am ief a + b [P 93T @@ (a = b) YO ABAPNT @ ©ITHA
A 5t R 8 A9=1aa G911 719 @4 OI0R | (7 Rio @ Gramess a @ b tifiifie
aft fireret e @ o BRI T[

@A) eIbeRge (B) 9IS (€) 9IMTHqE (D) 9IRS

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 stra-ight line (D) a hyperbola

TR 93T S W32 B SrpiR PR + = 4 4 To1JE R afve == | eTowa
TAICHA A TR T

@A) I3 (B) @3 Efg@ (C) wITFRAEI (D) 9I RARS

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

V65 V67 V66

(A) 4 units | 5 units © 5 units (D) — units

93D (S A AB @ CD @3 7] P-(S AWM (7 I | AP, PB, CP 8 PD-937
e I 2, 6, 3, 4 93 T, 0SA I W

V65 V67 J66

A) 493F (B) > 9P (C) 5 GFF D) u FF

#
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41.

42,
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The plane 2x — y + 3z + 5 = 0 is rotated through 90” about its line of 3
intersection with the plane x + y + z.= 1. The equation of the plane in new
position is
2x—y+32+5=0a x+y + z= 1 GFEA T RIS TATH 90° @I
TIRITAT 2T | G- 92 SR Getta 7N 3@
(A) 3x+9y+z+17=0 » 3x+9y+z=17
(C) 3x-9y-z=17 (D) 8x+9y-2z=17

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

(I, m, n have their usual meaning)

R3-16 b TR e oy srcda o fdfle =

l+m+n=0,2m+2mn-in=0

TICHE § AR WY X3

4 2n
A) = ot
@) 6 3

(!, m, n 5foTE LT

(©) D)

oA
N

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) 8aunit (&) 4a+/3 unit (D) 4a unit

y? = dax, a > 0 SRS CreAl OI% | SRATS wBfRe Az foger 21 A0AB,
WA O wifdqwa MR | AOAB- 97 3t Onef 7@

(A) 8ay3 93F (B) 8a9IT (C) dav3 93T (D) 4a 9IFT

15
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44.

M-2024

ry+1

For every real number v 2 -1, let f(x) =

Write f,(x) = f(x) & for n 2 2. f (x) = f(f, _ ,(x)). Then f,(-2) -f,(-2) ..... f -2)

must be
x # -1 97 TS IWT FANR o) £(x) = _:T T0SHT ST
X

R as (0 = f(x) 93 n 2 2.9 O £,(v) = £, _ 1(9) | GOV £(-2) - f(~2) ...

£,(-2)
@ 17 SR @
n
2 B) 1
1.3.5......(2n-1)
‘ 2
o 3 o (5
2l n n
If U (n =1, 2) denotes the n™ derivative (n = 1, 2) of U(x) = TI—A-iM—
x*-2Bx+C
(L. M, B, C are constants), then PU, + QU, + RU = 0, holds for
% U = —51‘“%- (L, M, B, C #3%)-47 n-¥0W SR¥A 71 U, (0 = 1, 2)
x°—-2Bx+

711 b6 WS@ PU, + QU, + RU = 0, TJ @A

(A) P=x2-2B,Q=2x R=3x
P=1x2-2Bx+C, Q=4(x-B),R=2

(C) P=2x,Q=2B R=2

D) P=x%,Q=xR=3






48.

49,

50.
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. fa) . f(a)

If f() = ——, I, = [ xex -9 drand I, = j g(x(1 - x)) dv, then the
1+e' | f -
-a) ) f(—a)
value of I—z- is
I
e® f(a) f(a)
W= —— ;= [ rgc-2)deaR = [ gx(1 - ) dx cTowCR
l+e fCa) fCa)
L qamw
L
@ -1 (B) -3 9 O 1

Let f : R > R be a differentiable function and f(1) = 4. Then the value of

f(x)

i 2t
S [ de i) = 2is
1
f: R — R SIFAAEE] SCIFF COSAT HITR QR (1) = 4.
lim 2t |
=290 1) [ 7 dt, ST
4
16 (B) 8 (C) 4 D) 2

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

IfIlOge (x+1/1+x
J1+x

i log, (x+V1+x2
I w/l+x

f(x) = % g0 = log, (x+ V1 +x2)

loge (x+V1+*") 4= f(g(x) + c 0 OIECA

2

B) f(x) = loge (x+ Vl + x2 ), g(x) = fz_

(C) f(x) =42 g(x) =log, (x+ Vi+x?)
(D) f(vc)—log (x— \/1+x ) g(r)‘x2

o — 4 o B e Tl P T b B b o L+ a4 e e i ke e Ll = 4s e e e s W T AP mea o o eeme e e Marmwi e A s

18 B
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I d

52.
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Category-2 (Q. 51 to 65)

(Carry 2 marks each. Only one option is correct. Negative marks: -'3)

R
Let I(R) = j eRsinxde R> 0,
0

then,

T 1_eR T 1_eR
(A) I(R)>2R (1-e™) (f) I(R)<2R (1-e™)

(C) IR)= E% (1-eR) IR) and 2LR (1 -e"®) are not comparable

R
¥R, I(R) = j eRsinxdy R>0.
0

DITHLd,

T (1_e-R T 4 _.R
(A) I(R)>2R (1-e™) B) I(R)<2R (1-e™)

:_1}_ _e-R \L _oR
(C) IR) R (1-e™) D) IR)49R SR (1-e™™) FGey W

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 Reasar 3
fFrom @fS ey 2

Q) sl 10010 T SicEes w4 iy

B) ST’ 500 TAw A W Sy

(€) wrerEic 5115 TR T4 W oIy

(D) % STHI O WA STEE 9 R

- e ikee t e e L cim. w4 e e s m rees e e e e s e ma emi s e =

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

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

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

section whose eccentricity 1s

o5 o
la—-b|
c
-
®) la+Db]|
c
-
la-b|
C
©) ”
-
ja+ bl
D) oy

S A ¢ B g oRE (087 WWFW a S b | 93 g P-97 OREA (o8 W

T | PRt wter gera siftsfe @

TIeH P-97 AR 936 9% 2 Serme!

o o - -
A) la — b B) Ia:bl
- o5 o
©) la—Db] D) la+b]|

2c 2c




54.

53.

56.
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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
fsfs Rfen avea 31 foaft Rfen wwitm e arvte 7w 1| @ 3w Al 7t @z Aisfe
31 foafl T TEATN S A1 T S Y 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 0 2
AP, A=|0 1 -1|,B=|1
1 1 1 7
AX = B #ieq4{tq taren oo X 3@ .
, -1 1 3 4
@ (1 B |2 © |1 2
7 4 -1 1

Ifo,, o, ..., o0, are in A.P. with common difference 0, then the sum of the series
sec 0 sec 0y + sec 0, sec Oy + ... +secq,_;seco, = k(tan o, — tan al)

where k =

a,, Oy, ..., 0y A.P.-(5 IR, WWWEQ | TICHA

sec O, sec O, + sec O, sec 05 + .... + sec @, _ | sec o, = k(tan o — tan )

XAk =

| (A) ' sin 0 (B) cos© (C) secO cosec 0
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57. For the real numbers x & v. we write v p v iff v — v + J2 is an irrational

number. Then relation p 1s
reflexive (B) symmetric

(C) transitive ., (D) equivalence relation

x, y 3BT APF O x p y TR IS (T A% x— v + V2 SEEW RAN W | p TW

(A) W (B) afesm
(C) Fe&wd (D) IGE T1E
0O 0 -1
58. LetA=10 -1 O |, then

-1 0 0
(A) A is anull matrix (B) A is skew symmetric matrix
(C) .A™!does not exist A2=1

o 0 -1
FwA=|0 -1 0| @

-1 0 O
A) A g | B) A 93 Refem mifds
©) A-l97 oSy @R (D) A2=1

59. If 1000' = 38 x m where m is an integer not divisible by 3, then n =

3% 1000! = 37 x m T WA m 9IfT 4w 22t 3 ey sty 7 6@ n =

498 .(B) 298 (C) 398 (D) 98
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62.
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If A and B are acute angles such that sin A = sin® B and 2 cos? A=3 cos® B,
then (A. B) =

A\SBm,ﬂﬁsinA=Sin2B\QR2caszA=3c032B§H,(5C§ (A, B)=
TR TR TR T T
- — B |[—.— C) |[—,— D) |~ —
[6 4) ® (646) © (4 6) ®) (4 4)

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

% 3% (0. a) 8 (0, —a) R, y = mx + c &~ It ¢ TSI o] @ | GO

(A) ¢2=a%1+m? c2=a%(2 + m?

(C) c®=a%1+2m? (D) 2c?=a%1+m?

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

922 ~ 4y? = 36 AT y = 2x-97 FAISGATS W1~ SINT FYRPITEA ALY 77

(A) 8x-9y=0 9x-8y =0 (C) 8x+9=0 (D) 9x-4y=0

Angle between two diagonals of a cube will be

¥ T 707 Frf7 TN @l =
-1 l) in—1 (1)
cos (3 (B) sin 3
L T _gin-! l)
©) 5 coS [3) (D) 5 sin (3

. am e . M r e e e e e s ¢ wRisme e e w

23




M-2024

loge(i’] | 3+2log, x q?
64. Ify=tan!|{—="2| + tan"! ot 4loge v ,then—y‘,— =
log, (ex”) [1-6-log. x dx?

loge (_e") 3+21 2
ﬂﬁ y= tan’l __v_z_ + tan—l [_f_lgi O ii__y_ =
log, (ex®) 1-6-log, x

A 2 B) 1
0 (D) -1
lim 1 ko gk 4k " (9mVk} =
65. L —— [2E+ 4K+ 6k + L+ (2n)¥] =
n— 'nk+1 o) &ih]
ok
A —_
A) K
2k+1
B ,
“ (g)’k+1
ok
k+1
ok
D) =
( )' k1
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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

- 87.

given by f=6 — 41.2t . Then the maximum velocity v and time T to attend this

velocity are
Rreld QI Tal B3 t BIEPS I IGFAR AT W £ = 6 - V1.2t . 741 stferast v
8 & sftsrst (Mere WA T 50 (929 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 £+% =1wherea, b e R.
a

Then
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
ofy.

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

I" never touches the axis of x.

mwrmmﬁy=be-ﬂaeLmW5+%=1,a,beIR.
a

CICTA

A) L, I 3@ y-S0ea (gaiqe = 3
B) L, T @ IF@IS y-STHa (gifrqre =~ 3z a1
(€) T x-orw =

(D) T TR x-S =1 R 1
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68. If nis a positive integer. the value of 2n +1) Cy + 2n — 1) "C, + (2n — 3) "C,
+..+1-8C_is
(n+1)2°
B) 3°
£'(2) where f(x) = x2 +1
D) (m+1)20+1

n SR eyt T

(2n+1)"Cy+ (2n—-1)"C, + 20— 3) °C, +...+ 1 -3C_ 9 N I

A) (@m+1)2°
® 3°

©) f'RUEIEH(x)=x"*1

@) (n+1)20+1

69. If the quadratic equation ax? + bx + ¢ = 0 (a > 0) has two roots o and B such
that o < -2 and B > 2, then

ax?+bx+c=0(a> 0) MR {TH a8 p I a<-29R P> 27, oR@

c<0 B) a+b+c>0

a-b+c¢c<0 D) a-b+c>0

e e e s R e e e e e s 8 m e e dem M e e o . e e m e
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a + blx ax + bl 9]
70. Ifa, b,c,e R(1i=1.2 3)andxe Rand |a,+byx ax+b, ¢y | =0, then
ag + b3x azx+ b3 C3

x=1 x=-1
a; by ¢

(© lay by cy|=0 D) x=2
33 b3 C3

: a; + blx alx + bl Cl
Ifra, b, ce R(=1,23) 9 xe R, OW |ay +byx asx+by, ¢y |=0%W, WM
: as + b3x agXx + b3 C3

(A) x=1%W (B) .r:—liﬂ

a b ¢
(C) a9 bz Co| = 0 N _ (D) x=2 £2)
ag by c3 ‘

71. The function f: R — R defined by f(x) =e¥+ e~ is:
(A) one-one (B) onto
(C) Dbijective not bijective

f(x) =¥+ e AR WG { : R — R Baaf
A) G (B) Sffsa

(C) 9% ATF GIT3 @ Soffdad (D) <t S Sofaftad 7y




72.

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] <§) with the positive direction of the axis. Equation of the diagonals of

the square

ofs T o TARPE ¥ o oo St o @ o Qe g
m@wﬁslqﬂﬁmmﬁmwwﬁmma(0<a<g) =

Tesin a | TR Fcfa v =

y (cos o — sin o) = x (sin o + cos o)
(B) vy (cos o+ sin ) = x (cos 0. — sin @)
y(sino+cos o) +x(coso—sino)=a

(D) y(cosa-sinoa)+x(cosa+sino)=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 @30 mfiarz frgrem off BC @7 B(1, 3) 8 C(-2, 7) CTSHI &% | A-T THIF

RO AF

@) (1,6) ®B) (—%ﬁj

e s e s W% 8 e mmmmsmme s ema. s B a e A o a e wmv . se e mes WA e MINL v M- mmme e n e kWL S rs v es wer W orem e~k t 4 e el e s s
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. 2 -5t +4
74. The points of extremum of J'—t dt are
0

24+e

(34

X

2
Lot g redes /o R et

t

=) T—

2+e
+1 2
C) £3 (D) 42

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

x + sin 2x 18 not a periodic function
(C) cos(Vx +1)isa periodic function

cos (~‘/; +1) ié not a periodic function
A ﬁ{% fordfias 7=
‘(A) x + sin 2 43D TS S

(B) x+sin ZxQﬁﬂmWW
© cos (Vx + 1) G3T IS ST

(D) cos (Vx +1) 43 fiqe W W

29 .






