Talent Search in Mathematics Olympiad-2020
Time: 01:30 hour Date of Examination:-12.01.2021

Total Questions 20 (Multiple Choice Question).
Answer all the guestions. Each question carries 5 marks.

Class 11

Suppose f(x) = (x + 1)? for x >-1. If g(x) is the function whose graph is the reflection
of the graph of f(x) with respect to the line y = x then g(x) equals

7 forr 6 f(x) = (x + 1)2, x >-1. 3% wem g(x)um o= f(x) & ufdfde & o Yar y = x
@ Auer &, A1 g(x) B AT BRI?
(@) -vx-1, =0 (b) (le)z,x >-1 (Vx+1,x=0 (d)vVx-1x=0
If a’ + b? + c¢? = 1 then ab + bc + ca lies in the interval

afe a? + b? + ¢? = 1ar ab + bc + ca &9 3Tt § 87

@2  ®w-121  @[-32  @]-14]

Let T}, denotes the numbers of triangles which can be formed using the vertices of a regular

polynomial of n sides. If T,,,1-T, = 21 Then find n equals

A4 foram & T,, Bl @1 S o1 seidr & 9 fdn gor & Fafd 9gue & 9Nl &1 ST -
TR AT 5| AR Tyyq- T, = 21 T n RWER &
(@) 5 (b) 7 (c) 6 (d)4
If the integers m and n are chosen at random between 1 and 100 then the probability that a
numbers of the form 7™ + 7™ is divide by 5 equals
e maik n Qife d@m & S 1 7 100 & 4= d Jgee wu A A1 8 A SH FEIETsi Bl S BN Sl
7™M+ 7" dm # 5 fawrsa 817

1 1 1 1
@; B ©; @
In a triangle ABC, angle A is greater than anlge 8. If the measure of angles A and B satisfy
the equation 3sinx-4sinx-k = 0, 0 < k < 1, then the measure of angle C is

wh gt ABC & @01 A &1 69 PO 6 ¥ g9 § AR PO A AR B HT AA FHHRO
3sinx-4sin’x-k =0, 0 < k <1 & GJ< &l & ST P07 B A Fprer?
T T 2w 51
(@) 3 (b) (c) 5 (d) —
Which of following function differentiable at x = 0?
TTH A B A1 e x = 0 W @FHAT 2?

(@) cos(|x[) + [x| (b) cos(|x[)-|x|(c) sin(|x[) + |x| (d) sin(]x[)-[x|
. sin{mcos?x
llmx_)ox—zequals
;. 2
limx_)o sm{nxczos x) 3

(@)-m (b)) w ()5 (d) 1

Let f: R = R and g: R — R be continuous functions.Then the value of integral.
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T

f_ 700+ F-0llg () - g(—x)ax

2
A forn & f: R > R 3R g: R > REAd %o & Al AAGe & A 27

[ 1@+ £0llg@) - g(-0)ldx

(@) 7 (b) 1 ©)—-1 ()0

If P = (x,y) be any point on 16x2+25y? = 400 with foci f; = (3,0), f,=(—3,0) and then
Pf; + Pf, equals

()8 (b)6 (c)10 (d)12

The number of all possible triples (a4, a,, as) such that a; + a, cos(2x) + azsin®x =
0Vxis

(a)0 (b)1 (©)3 (d) infinite

The least value of a € R for which 4ax? + % > 1forallx >0is

(@ = (b) - (©) 5 (d) 5

Let x, y, z be positive real numbers such that x +y + z = 12 and x3y*z> = (0.1)(600)3
the value of x3 + y3 + z3 is

A foran & amreie aafde St g, Siet aor

(a) 342 (b) 1028 (c) 216 (d) 2160

Letp,q € {1,2,3,4} the number of equations of the form px2 + gx + 1 = 0 having real
roots is

(@) 15b)9 ¢)7d)8

Number of divisors of the form 4x 4+ 2(n = 0) of the integer 240 is

4x + 2(n = 0)FIfvreTed o | ©

(a) 4b) 8c) 10 d)3

If x,y,zarethree numbers such that x+y+z=1, x>+ y*+2z*=2 and x
y® + z3 = 3 then find the value of x>+ y° + z°

IR x,y,z A FEm s IeRE B x+y+z=1, x*+y? +z2 =2ak x3+y3 + 23 =38 A
x>+ y° + z° A w1 B

(@ 5

34+

(b) 6

(c) 10

(d) 12

The probability that a bomb dropped from a place will strike the target is %.If six bombs are

dropped, find the probability that atleast two will strike the target.
mﬁwﬁmmm%ﬁﬂﬂ?ﬁaﬁaﬁmaﬂ%%mﬁaﬁwaﬂ

T ST § Y U THTEET FY o % 6 FA § A QI 98T H AR S

(a) 0.246

(b) 0.345



(c) 0.665
(d) 0.5

16. If |z + 4| < 3, then the maximum value of |z + 1] is
|z + 4| < 3,8 |z + 1] 31fSs 79 510 BN

(a) 10 (b)6 ()0 (d) 4
(li::|+a; if x <4
17.1F fx) ={ a+b, ifx=4
b ifx>4

is continuous x = 4, then the value of a and b are

x—4 .
ol +a ifx<4

gRf(x)=qa+b, ifx=4
* 4+ by ifx>4

[x—4]
Jadx = 4 81 99 a 3R b &1 99 pred?
(@) a=0,b=1
(b)) a=1,b=0
(c) a=1,b=-1
(d) a=-1,b=-1

18. let aandf be the distinct roots of the equation x%2+bx+c=0, then
1-cos(x2+bx+c) ,
(x-a)?

a1 forar f& wfi@Rer x2 4+ bx + ¢ = 0 &7 = et « 3R B ﬁﬁlimxaa%agfxmé
(@) 2 (a-p)>?

(b) > (a-B)?

© % (a-p)?

lim,_,,

(d) 0
0 1 2 1 0 O
19. If f(x) = x*-x3+11x2—4x+5andA=|4 5 O], I; = [O 1 0] , then f(A) is;
0 2 3 0 0 1
0 1 2 1 0 O
Fef(x) = x*-x3+11x2 —4x + 53R A=|4 5 0],13=[0 1 O],ﬁ?ﬁf(A)fﬂﬂé?
0 2 3 0 0 1
(@) 513 (b) 213 (c) I3 (d) 613

20. The angle between two diagonals of a cube is

Th 99 & 3I AP0l & 1 BT BT &
300 (b) 450 (c)600 (d) tan " Wx



