L 35 /7 /R 5/
VZ2+ V4 + V8 + V16, then the value of (1 + ]
;

(B) 5

2. Let j be a number selected at random from {1,2 2024}

What is the probability that j is divisible by 9 and 157

1
23
1
14

. Let S, be the set of all n-digit numbers whose digits are
all 1 or 2 and there are no consecutive 2’s. (Example: 112 is
in Sy but 221 is not in S3). Then the number of elements in Sy, is bz Q'M - g"\-\.

15
(A) 512 (B) 256 %.1 (D) 89

Q\: 1\\9\3 ——i
Sz e a3

) e
2,3,9,%,\3, 2\ 1w, €5, 8% ,@




4. There are 30 True or False questions in an examination. A

student knows the answer to @|%‘L»Qyw\!ul guesses the \0
mswers to the remaining 10 quc.\ti(:us at random. What is E -
e probability that the student gets exactly 24 answers correct?

105 105

EEEE ¢ (35S

~ \QQN\ k%j‘,
S

- & XX \
Rl B
%2{-;'\ wis

(B)

= A\93%
3_9

'5-. Let T be a right-angled triangle in the plane whose side lengths
are in a geometric progression. Let n(T) denote the number of
sides of T' that have integer leneths. Then the maximum value
of n(T) over all such 7" is

Q oz
Q) & €1L=\w
NS S

r, be non-negative real numbers sucl

1. What is the maximum possible value of )

R ST TR SRS

\- < - .
e R R o o e (P E RGOy

TN AT L~ +F ¢ ™




7. The precise interval on which the function

f(z) = log, ;5(z* — 2z — 3) is monotonically decreasing, 1s mt&";'\‘

(a)
~—am_ -2 >0

(—00,-1) B) (—o0,1)
Cr=1) O\) 7 w
A

3

(A)

%&‘F) = \'\f\ L)a—-&x— )
A \0-3)
ALRA)
S‘. (‘F) = \ . o
ANV Y] Y —aA%—-1
(s

O~

8. The angle subtended at the origin by the common chord of the

circles 22 +y? — 6z — 6y =0 and 2 + y? =36 is \

%
(A w/2 (B) m/4 (C) «/3 (D) 2x/3

=N%r—by xbb=p

9. In AABC, CD is the median and

BE is the altitude. Given that 1)‘,:,5;:15'- E
CD = BE, what is the value of //{f-»‘ B 24
LACD? _Ae >

(A) 7/3 (B) /4 (C) «/5 BT 7}6




10. If the points 2, and 2 are on the circles |z| = 2 and |2| = 3,
respectively, and the angle included between these vectors is
50°, then the value of “-2 is

|z1—2a

(B) V19 (©) V7

=
2423 el 2 e« )

T L8 Ag+
A _\ 2 gtnd®)

i ——
L=l AetS_ &tV
= "9«'& \
i—v ‘se \ \ Ak \
e a\—'b;,,— SN

v\ﬂ_-\ \: \ e =\1\_q_
\ =30 ¥ e

™
I'he maximum possible number of primes ml e -t|

35} is o x6 7

.V"

\3, \n\, \‘\VL}'B,M YR
W&M (4

# 8.

12. Suppose 40 distinguishable balls are to be distributed into 4
rent boxes such that each box gets exactly 10 balls

of these 40 balls

N diffe Out
. 10 are defective and 30 are non-defective. In

i \ how many ways can the balls be distributed such that all the

defective balls go to the ti[\l two boxes?
40! 507 »{1' &£ 20! - 20! 30! - 10!
(A) —= ( ’) - D)
(101" N (101)° K

\ /
(101)° (1on*

p—— g

WOLADY | AatA\en
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13. The number of elements in the set

{a.':('léré‘z,[r—.r"." = J.r"’f.r““

13. The number of elements in the set

Zi0<r<2|r—2%| =z —2°}

b s

\W- 8N = S
of._‘VLé
’L—-'\.ﬁ—_ "é“\g

N — 3 xw=0

=0} W-ax'a=o

W $r) = S = 2t

i Pl = X' -

W Sr) = S -t
Y \p) = §)<\\ -
= W wY)

§(2y= \

kN T

BV S

$lor= \



@ a room with n > 2 people, each pair shakes hands between ﬂ "

hemselves with probability % and independently of other pairs

bability that the total number of handshakes is No \\YA‘*)\\\\ = '\(_3‘1\4_ N e

Jim py is equal to C8

\ -

e solutions to the equation n)

sinz = logx + ¢¥* +2 -
@)‘sﬁ\\ =\ xet™q
—_— —~

(C) 2 ) ) ™
-~ Qe
% e 3‘1* af~

F = Wap weT™ 1 it ne “\’“‘\"‘ /

* W7 $
Q*_Q:‘L )\V\X—k |

X > QSY‘*\w\\-\"L
N



—ete_ S« *X7‘L
= =X ., Q\A__QS'\>\~4\)<—'<L_

o* 5 e

psitive solutions to the equation

"ng = logr + V= 2
[P0 N - LN
~——

(C) 2 (D) x‘w‘l‘ [ ™
s I
—% 3 \_‘ St

% = Wk o™i & we g\ /
% W7
oo™ 5 \mx~ L
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Lreo
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16. Let n 1 be the smallest composite integer that is coprime to

10000!

100008 Then
9900

(A) n <100 (BX 100 < n < 9900
bt 3

(C) 9900 < n < 10000 ( n > 10000

\osos) _ @0y @aon) (\a999)
S s A
Qrachansk '\\°°N‘“’
\s2),

W

W= Qxoy Q_’\.Q

a®
a°
-7\
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17. Let P {@v):z2+1L 2552 Ly 2z}, Then the

minimum value of (z + y) where (z,y) varies over the set Pis
J
P

7NN
Z
(A) -1 % 3 (€) 3 (D) O

P

)
718. Ket A {1 5} and B = {1,..,10}. Then the number of
~ ordered pairs (f,g) of functions f : A = B and g B— A

satisfying (go f)(a) =aforalla € Ais
1 — g , . 10 5
¥ (B s x5 (C) 100x5 (D) (3)x10

M0 SL) Y = WY o 57
A\

a e
> W8 %)

S\

19. Let
1 1 1

bt v =

S = 4 D AN
V10000 /10001 v/160000 e N \
Then the largest ]):);iii\‘(' integer not, exceeding S is o 3 g o
a Lo ooy \Toee

(B) 400 (C) 600 (D) 800
M4 <A ST+

\ \
Treer « T A\ ST

I~ -8 <« < - Aw
» AW o

Al -™ L w ¢ (™= =)




Iy =0 « i— < - dAw
\soB30 e o rv\ AL L

Z_ A= -W) «zlﬁ-\ «l&ﬁ\—-f—')

V\_..\QQQO N"\\\.o. “-._\\wa..

S
g\K\\aG‘D“\"\QQB 9% < &K\koo— O\c\c\o\\

bow: 003 < § < 6&oo 0y
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19. Let
1 1 l

~ /10000 /10001 V160000

Then the largest positive integer not :\uv(lmu S is

(B) 400 A (.')/[inn (D) 800

mber x satisfies

|=f* — =1 -2 _, v
2|:r|—|1’\2—2>_ V¥V A - >

if x belongs to A oA 2
———

QA A) =)

(B) (-2/3.0)U(0,2/3)

D) (=1,00u(0,1) =
S =\ o) ey '-\\*\l—-\k\x\-x—‘\

o
BYRY — TN\ A <o

Q¥ 2y <o,
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21. Consider points of the form (n, n*), where n and k are integer

X withn > 0,k 1. How many such points are strictly inside the
\

circle of radius 10 with centre at the origin?

XL-\"Q’L<\01'

O oA A\ W £ \oo ="

™« al

n=o \9,0)
i b W aal vyl

= k\\\\
Yo (2,2 @am) , 9O w6
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nN=\

e —\N‘\m‘ A\t \I\M'L < \oa —\n"

R <« Al

n=o \9,0)
i : W Cay vyl

=i G
Yo (2,2) (@), ) wh <\

“\-\}QL,’B) Cy9) Q% N\
e
n=w o N\ W)

“w
n=s \$,9) RS S TGS
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21. Consider points of the form (n.n*). where n and |}

W\t Nntegeg A
% with n 0,4 |. How manv such POILS ar trictlv insit t e
)

circle of radius 10 with centre at the origin’ .
Y {
A \
b 4 A
VoL el B) 12 ¥ 15 D) 17 .
I b - : r A J

I . f‘-f“

29. Let n > 1, and let us arrange the expansion of (1

decreasing powers of z. Suppose the first thret

\Aﬁo in arithmetic progression. Then, the number of

\ AR
appears with an integer power, is ; o e B

L IR et N J
-\ = Q‘ &\) - K&\'\C‘\
an-=-% M- 3%
Y )R S YR
Y204\,--5 8

O D O TR GO sR e VRN

& )y \55() - \~ “%‘0. 31:-\

o= NP STl

3. The limit

-

2log2+3log3 + - +nlogn -

- )
n?logn z X -S*V\Y
. N =2
is equal to

‘(\5' S
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9=\ W 7o
\3\\ = \\’\ﬁ Q
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RS heer & & MAhwSw
=9

\
NN N A
BN
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~23. The limit

|

2log2 + 3log3 + ---+nlogn
n?logn

is equal to

(A) 0 (B) 1/4




24. Letpé.‘bgmime numbers such that p* +¢* + Tpg is a pe rfex
auare. Then, the largest possible value of g is: =o*

GH y 4—5‘94

(A= Q%) - R=xan) = SQay-
Ny <Yy = T« Q\" a <

QO R4+Wy = Py-%
N g
\ ) - — - i
NS Y Ray) —2\¥) =
\R-2) Loy-3) =9
Q-a=\ N-%=R
Ny Rty = SRt Q="ay =W
Om, LoD
®

P« Aoy = O

(2 Q=%ay) Ln— R=xa)) = SQay-

AWk = s PRqt-sMRTa
E Rv -
U=<S @ =y

S SQw
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numbers such that p* + ¢* + Tpq is a perfect
largest possible value of g is: ="

(P+q )t+§pq

(D) 29
2

| 2 onlea® ,
ers & for which 32 is an integer has

M§ elements K ne

(D) infinitely many elements




26. Let a.b. ¢ be three complex numbers. The equation 04.

az + I+ cm 0. -
' A7 x%7 + =0

represents a straight line on the gpmplex plane if and only if

/
A) a=>b M‘ e bi

C) la|]=1|bl#0 (D) |af |’l‘ # 0 and dc = b

@:31« (2)z W=

27. In the adjoining figure, C is the

centre of the circle drawn, A, F, E ¥ l_L <l k-‘_w“'* \\_l\\x_—_*{“" __®
lie on the circle and BCDF is a / p /| N~ N
rectangle. If % = 2, then %5\

" / |
equals . i - o
: ‘ FE= ~x =yt -~ o

3 > \\
(A) \g %ﬁ . a3
= e (—am) an)
5 -
o !
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29. Consider the following two statements

increasing function b : [1,00) — [1, 00) such that

/’“ﬂq
p blz)

) t 100

d,( There exists a differentiable function g : R — R such that
R RO W) = e s

&Q}u-w exists a continuous function g : R — R such that 1 -
gle”) r + C\. kx *X‘) \%7&--\-?7‘\\) =e7‘

Q‘L
['hen \\\’[111 .\1\2 A \
(A) Only (I) is correct [:\\Ofl* | C\ kxs"" ~3) o e
57 Only (IT) is correct. v ARSI
(C) Both (1) and (IT) are correct. Cts\ \o) o{J

Meither (I) nor (II) is correct.
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\Uﬁ—- —R

o\ = @ NI WS L7290



v
30. Let ¢ : R — R be a continuous function with fﬁll U(x)dr =1 \

Let f : R — R be a differentiable function. Then
W\*) AW =\

1i11/l‘q'fn) (17”)(1\ -
i ¢ 1 g (L 4
b ) o\ )

&

'8 -
2 ) SN2

(B) f(1)y(0)
At

(D) f(1)¥(1)
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