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Question Paper Code
International Maths Olympiad

by Maths Olympiad Foundation
NTY (T010) B0\ 1 11 TR ] £ 1 f
Student Name: ......cooveeeeeisneecnssnnicscneeccssnsneccsansnes ) T2) | E IMO Roll No. ..cueeeeecnneecccnnnnen.
Time : 1 hour Class-XI Maximum Marks : 100
General Instructions:
(a) There are 50 MCQs divided into three sections namely A, B and C.
(b) There is a negative marking (—1) for every wrong answer or filling more than one circle. No marks will
be awarded or deducted for unattempted question.
(c) Rough works should be done on the A4 Sheet provided by Invigilator.
(d) After completing the examination handover the OMR/Answer Sheet to the Invigilator.
(e) Use of Calculator, smart watches are not permitted. Uses may lead cancellation of Examination.
Q.1.  Aline passes through the point (4, 7) and is perpendicular to the line 3x +y = 3. Equation of line is:
T @ g (4,7) W ToRdt ® SR W 3x +y =3 W o © dl 3@ 1 THE § -
(a) x-3y+17=0 (b) 2x-6y =25 (c) 2x+5y =15 (d) 2x-5y=10
Q.2.  Find the radius of circle if equation of circle is 2x* +2y* +16x-20y-46 = 0
I} I BT GHRTT 2x2 +2y? +16x-20y-46 = 0 d@f == @
@ 32 (b) 8 (c) 4 (d) 45
Q.3. Find the number of distinct terms in the expansion of K if K= (a + b + ¢)'®.
K=(a+b+c)h faru o Te-1er Us1 i H&A A1q a1l
(a) 136 (b) 144 (c) 153 (d) 120
Q.4. Find the remainder when 24! is divided by (23!-2)
241 &l (231-2) ¥ foarfsd &9 | I9wA J@ HL -
(a) 768 (b) 48 (c) 384 (d) 23!-96
Q.5 Let n(A) =7 and n(B) = 10. then the total number of non-empty relations that can be defined from A to B is
T WS n(A) = 7 91 n(B) = 10 A T A U B o W6 et foha SR el i URAI foRa ST Wkl 21
(a) 7'"-1 (b) (10)’-1 (c) 27°-1 (d) 2v-1
Q.6.  Abusis moving along a circular track of radius 1500 meters with a speed of 66 km/hr. Find

the angle turned by the bus in 20 seconds.
T o9 kR g, et B 1500 W 7, % 91 AR 66 TR/ o fewe 9 =el W@ 2 99

TR 20 Uhe | ST AT K0 A HL
(@) 7° (b) 10.5° (c) 14° d) 21°
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Q.7.

Q.8.

Q.9.

Q.10.

Q.11.

Q.12.

Q.13.

Q.14.

Q.15.

Q.16.

If Sin x + Sin® x = 1, then Cos® x + Cos'*> x + 3 Cos'’ x + 3 Cos? x is equal to:
(a) o (b 0 (¢) Sin’x Cos’x (d 1

If 5§ <x +y <55, where x, y are positive integers. Then number of solutions of the inequality is —

g 5< x+y<55, SEl x,y I SR Uik € I 36 ST o Bl i GEAl B

(a) 1351 (b) 1425 (c) 1475 (d) 1550
) 1-Cosx

lim, Sin’x |

(a) 1/2 (b) 2 () 1 (d 4

The coefficient of three consecutive terms in the expansion of (1 + x)" are in the
ratio 1 : 6 : 30. Then the value of n is —

(1+x)" o TRl § dF AT 9e) o olish o1 SA 1 ¢ 6 ¢ 30 € o n 1 AH 27

(a) 25 (b) 32 (c) 41 (d) 45

If the graph of quadratic function in the xy-plane is a parabola that intersects the x-axis
at x =—1.2 and x = 4.8, then the x-coordinate of its vertex is

e xy qc | TEond ®er o1 UF Waed € S x 38 H x=-1.2 9 x = 4.8 T Hed € d

g Y @1 x Feee @ 82
(a) 3 (b) 1.2 (c) 2.4 d 1.8

How many 5 digit even numbers can be formed with distinct digits (digits from 0 to 6 are allowed)
0 W 6 T I G&A ¥ 5 i Ht fhal G0 F&a s 51 Feheht € ook @eft ot o=t =12

(a) 900 (b) 960 (c) 1200 (d) 1260
lim{ap_bp} =7

p—0 p

@ 5 (b) e (c) log (d) log b

What is the probability of getting a multiple of 120 when 4 consecutive natural numbers
are multiplied together?

SR SHANT S 1 TON T W 120 o TS e i FiFehar = 82
4

(2) 2% (b) 0.5 ) 0.6 @ <

If f(a + b) = f(a) + f(b) , where a > 1, b > 1 and f{7) = 24.5, then find the value of { f(1) + f(2)
+f(3) + fi4) + f(5) + f(6) + f(7)} is—

(a) 63 (b) 84 (c) 98 (d) 112
Find the least 2-digit number n which will reduce M to unity.

<) sieR %1 W B e n ;A H S (1-1)" =y garé + wftafiia = 31
(a 10 (b) 12 (c) 14 (d) 16
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Q.17.

Q.18.

Q.19.

Q.20.

Q.21.

Q.22.

Determine the point in the XY plane which is equidistant from the 3 points (2, 0, 3), (0, 3,
2), and (0, 0, 1).

XY @ ® =8 fog feifa s st @9 g (2, 0, 3), (0, 3, 2), (0,0, 1) ¥ T9F g W &l

(@ (2,3,0) (b) (2,4,0) () (3,2,0) (d (2,1,0)

In order to test Ramanujan’s intelligence, his friend asked him a very tough question in

algebra. The question was Jx +y=11, \/; +x =7; Ramanujan solved it in less than a
minute. What was the name of his friend?

TS foh gfasm ot S o fofe 3k 9 3 ST 1 U o8] Gehd gard 991l U o -
A Ay +y=11 A Ay +x=7| T | TF e ¥ FH TR F W 79 H AN I
IGERCTNCR NI I

(a) Rama Swami (THRETH) (b) CV Rajgopalachari (¥t &t TSFIHTG=RT)

(c) Thiruvalluvar (fa&eeceRr) (d) Hariharan (3&%)

Raman Parimala completed her PhD from?

T qfmen 3 1o HuEet wEl ¥ g0 Hi?

(a) Madras University (/& forgefoame) (b) Mumbai University (§as favafaznea)
(c) Delhi university (fSeefl faeafaamer) (d) Pune University (q01 foavafesnea)

The great Indian Mathematician CS Seshadri was born on

HE™ A T § T8 WM BT S gRT o -
(a) 15" July (b) 19% October (¢c) 23" January (d) 29" February

104 people are attending a newspaper conference. 49 of them are writers and more than 42 are editors.
Out of the people present at the conference, x are both writers and editors and 2x are neither. What
is the largest possible number of people who are both writers and editors?

104 S T GHER 99 WA § 90 o © 31 399 9 49 9@ § 3R 42 ¥ e gues 2
e § Sufterd safel § 9, x ofgs 3R GUEE HI § SIX 2x 7 d i@ 7 1 & THEE ©,
T SAFHA $1 ARy G¥a W& 1 § S e 3R GURE IE 27

(a) 8 (b) 16 (c) 17 (d) 28
Assertion(A): f(x) = |log x| is differentiable at x = 1.

AR~ f(x) =|log x|, x =1 T Faheg &

Reason(R): Both log x and -log x are differentiable at x = 1.

hUT:- logx AR — logx 3 x=1 ™ AIFA

(a) Aistrue, Ris true; R is a correct explanation for A.
Al A 3R R T & 3R R, A 1 T& Tahor 2|
(b) Ais true, R is true; R is not a correct explanation for A.
TEf A 3R R ¥ & 3R R, A &1 Tt T &l 2l
(¢) Adis true; R is false. (3TeMA 9 @ W %R0 A B1)
(d) Ais false; R is true. (3ere 318cd € IR &R0 9 B1)
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Q.23.

Q.24.

Q.25.

Q.26.

Assertion(A) : The sum of the focal distances of a point on the ellipse 9x*+4y’-18x-24y+9 =0 is 4.
fireRo:- et €5 g0 9x2+4y?— 18x — 24 y+ 9 =0 W feerd fereft foig @ f 1 et =1 = 4 )
Reason (R): The equation 9x?+4y>~18x—24y+9 =0 can be expressed as 9(x—1)*+4(y-3)* = 36
TRUT: - THERT 9x2 +4y2 — 18x — 24y +9=0 9 (x-1)> +4 (y-3)2=36 ¥ = v o Hehel 2|
(a) Aistrue, Ris true; R is a correct explanation for A.

TAI A 3R R ¥F ® 3N R, A o1 U& Tq&ie0 2|
(b) Aistrue, R is true; R is not a correct explanation for A.

A A R R T ® 3R R, A 1 TEl wR Tl 2
(c) Adis true; R is false. (379 T 8 W SN0 3HA B)

(d) Adis false; R is true. (31f9eM 3@ € 3R SN0 9 2)

The quadratic function h is defined by the equation h(x) = ax* + bx + ¢, where a is a negative constant
and c is a positive constant. Which of the following could be the graph of h in the xy-plane?

g Be h &l T h(x) = ax® + bx +¢ g IR o T B, Rl @ Th BT flenieh € 3R
¢ T o feis 8| Frefafed & @ & @ fasked xy-da & h &1 T% & Tl 22

Y

(D)

Which of the following could be the equation of the graph?
=0 9 S U U gm0 T WE B GehRdl 272

(@) y=x(x—=2)(x+3) B) y=x*(x-2)(x+3)
(©) y=x(x+2)(x—3) (D) y=x*(x+2)(x~-3)

Two finite sets have a and b elements. The total number of subsets of first set is 56 more
than the total number of subsets of the second set. Find the value of (a+b)?

T uRfHq Tg=== & a 3R b oTEFd T Ued UYTHd o SUHYTHd i g &I T G
o SUGYeEd 1 hol GEA ¥ 56 31fush 21 (atb) 1AM HC@ HifeT?

(@) 8 (b) 9

(c) 10 (d) 11
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Q.27.

Q.28.

Q.29.

Q.30.

Q.31.

Q.32.

Q.33.

Q.34.

Q.35.

Q.36.

Q.37.

1x4+2x8+3x12+......... Find the sum of first 12 terms (98¢ 12 9&I 1 AN T i)
(a) 2400 (b) 2460 (c) 2540 (d) 2600
For any natural number n: (3?™*? -8n-9) is definitely divisible by —

frelt WIehd W& n o fAq | (3202 -8n-9) ferder gru faenfom @ -

(a) 42 (b) 64 (c) 72 (d) 128

|2x+8| <12, number of integral values x can take. x o foha- TJTW g B Hehd 2l
(@ 9 (b) 10 (c) 11 (d) 12

f(x) = Vx* + 4, if x is from -10 to 10, then number of integral values possible in range of f(x)
is

M f(x) = Vx> +4, 3R -10 <x < 10 @ f(x) & IR § quis I 1 Honferd G fohat €2
@ 9 ®) 10 () 18 d) 20

N = (77)** +K, if N is a multiple of 37 then find the minimum value of k.
N =(77)2°+k, ® k &1 =Fa9 94 =d &L € N, 37 1 IO 2|

(a) 15 (b) 21 (c) 27 (d)y 30
f(x) = Sin +/x , then find 1" (x)
Cosv'x Cos/2x Cosv/x Cos/2x
(A) s (B) N ©) ox (D) ik
Value of {\/16+30; + V16—30i } is—
(a) 8 (b) 10 (c) 14 (d) 18
If f(x) = ax? +bx+c, such that f(2) = f(-10) = 0, then find f(5)
(a) 45 (b) 90 (c) 30 (d) 29

f(x) = Vx’+1, then find f'(x)

X

@ Vx+1 ® == © @ S

20x*+1

Find the equation of the hyperbola whose directrix is 2x+y = 1, focus (1, 2) and eccentricity is J3.
39 faReer w1 Gl J w1 et fear 2xty=1, et (1, 2) e Sehsar V3 2l

(a) Tx* -2y +12xy-2x+14y-22 =0 (b) 7x* -2y +12xy-2x-10y-22 = 0

c) Tx* -2y 12xy-4x+14y-24 = 0 (d) 7x* -2y -12xy-2x-10y-20 = 0

Find the locus of the point the sum of whose distances from (4,0,0) and (-4,0,0) is equal to 10—
39 fag o1 foguer 9 & oot (4,0,0) 9 (-4,0,0) ¥ 0 =1 =1 10 B-

(a) 9x’+25y°+252°-225=0 (b) 9x*+25y*-162%-225 =0

(c) 9x*+25y°-162>+200 =0 (d) 9x*+16y*-252*+200 = 0
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Q.38.

Q.39.

Q.40.

Q.41.

Q.42.

Q.43.

A radioactive material disintegrates at a rate of 50% per minute. After how many
complete minutes, remaining material is less than the 1% of the original quantity?

e et v 50% Wi fire st o o femfed 2 21 foree o firfe o oI 99 W T W % 1% W A @ STE?
(@) 5 () 6 © 7 d 8

If the sum of the squares of the distance of a point from the 3 coordinate axes be 36, then
its distance from the origin is—

Ifg 3 e orell @ frell fag &1 gt & ol &1 @ 36 8, @ ot fag o z@h! g0 M B2

(@) 3 (d) 6 (c) 4 (d 38
The minimum value of 3cosx + 4sinx + 8 is —
(a) 3 (b) 5 (c) 7 (d 9
Match the following grfeid ifs|
P | Number of ways in which at least 1 ball can be selected from 10 identical balls I | 1023
10 T T 7K H Y HH Y HA | T Bl fohe el W ST Hehdl €
Q | Number of 'Wa%s in which at least .1 ball can be selqcted from 10 distinct balls II | 1155
10 faf= = o @ %9 9 F 1 S R R dR T oA ST GeRa §
R | Number of rectangles in a regular (8x8) chess board I | 10
T Frafd (8x8) IRe a1E | T i wel
S | Number of squares in a 10x10 square grid IV | 1296
10x10 1 firs | =l =t den
(a) P-II, Q-IV, R-1, S-I1I (b) P-11, Q-1V, R-II1, S-1
(c) P-IIIL, Q-II, R-1V, S-1 (d) P-111, Q-I, R-IV, S-11

If x, y, and z are positive integers (¥7cqs qUlis) and x+y+z = 15, then maximum value
(AfgRan 7F) of {(x+1)(y+2)z} is __ for valueof x =

(a) 210,5 (b) 2165 (c) 182,6 (d) 208,6

Match the following: JHfea FifsH|
(13,{2,3,41,{5,6,7,8,9%,{10,11,.....15,16}, .........

P | Sum of all the numbers in first 7 brackets | 226
Uge 7 IRl B Gl WAt w1 A
Q | Smallest number in the 16" bracket II | 144
16 9 HIesh | T8 Bl FE&A
R | Sum of all the numbers present in 10™ bracket I | 1225
10 9 s | Iufted gft gemsw &1 9
S | Largest number present in 12" bracket IV | 1729
12 9 Fiew H Iufked Ted a9t G
(a) P-IIL, Q- I, R-1V, S-II (b) P-I, Q-1V, R-IIL, S-1I
(¢) P-II, Q-I, R-TV, S-III (d) P-III, Q-IV, R-II, S-I

<6>



Q.44.

Q.45.

Q.46.

Q.47.

+
a, = ntl ifnisodd (afk n fawm F= 7) n<101
n

=-a_ . ifniseven (n 99 & ?)

(n-1)
Which of the following are not the terms of the sequence with the above condition.
frefefad § @ &M STk 9 o Q1Y STHT Hi I T 7?2

8 17

I. 7 II. -4 III. -2 IVv. —  V.—
7 7

(a) LV (b) ILIV,V () LILV @ LIV,V

Solve the system of inequations. Which of the following values satisfy the given inequalities.

iRl o TRl 1 gt w1 e S | e Ru sradHieRn B g S 2

X 1 6x 1
>—and —<—
2x+1 4 4x-1 2
3 1
1. -2 I1. 3.5 1. — V. —
8 7
(a) &I (b) T&II () LI&IV (d) IILII
List A : {10,20,50,80,90} List B : {10,30,50,70,90}
List C : {10,20,60,100,110} List D : {48,49,50,51,52}

If p, q, r, and s are the standard deviations of the lists A, B, C, and D respectively then

IfE p, g, 1, AA s FAM: G A, B, C, 921 D & A faeeH € -
(@) s<q<p<r (b) s<p<qg<r () q<s<r<p (d) q<p<r<s

Which of the following statements are true and which are false?

ST ¥ FH W HUH T AR HIH-91 Tord 22

[. Ifxandy are integers such that x >y, then -x <-y.
g x T y Yol 39 YR € Al x >y, dd -x <- .

1 1
I1. Ifx>ythenl<— g x>y fH l<_

Xy Xy
III. Empty set is a subset of every set.

i =g gft ag==al F1 TF ST T

IV. The power set of a given set is the set of all subsets of the set.
forelt wqea o fou wifth w=e T UH S § fSreh oo 6w o
STHTe 2

(a T,E,T, T (b)) T, T,F,T (c) EETF (d ETFEF

@




Q.48.

Q.49.

Q.50.

The coefficient of x* in the expansion of (1+x+x2+x3)! is
ek (1+x+x>+x3)! o foedr § x4 o1 ToTeh ® —
(a) 890 (b) 940 ) 990 (d) 1040

4 4
1ra=4", B=(4'),C=@* D = (44" then
4 4
If A= 4° . B= (44) ,C:(4)44,D:(44)4;ﬁ

(a) B<C<D<A (b) D<B<A<C
(c) B=A<D<C (d) D<B<C<A

Which of the following statements are true and which are false?

T W BT G Y GEl ® 3R B G T 2

I. The function f(x) = sin(x) has a period of .
He f(x) = sin(x) &1 3T 1 8
II. The function f(x) = log(x?) is defined for all real numbers x.

el f(x) = log(x?) Heft aredfaess Hea x | afefid €

III. The centre of a circle bisects each chord of the circle.

o 1 % Wl Sen w1 HHigHTSa e 2

IV. Circle is a particular case of an ellipse.

o, de o 1w fawiy feewm @
(a) FEFT (b) FET,F,T (¢) T,F,T,F (d T,T,FT



