Srinivasa Ramanujan Talent Search in
Mathematics-2021

Conducted by

Bihar Council on Science and Technology, Patna and Bihar Mathematical Society
Time: 01:00 hour

Date of Examination:-19.12.2021

Total Questions 30 (Multiple Choice Question).

Answer all the questions. Each question carries 2 marks.

SET A (LEVEL 2) for Classes(9-10)

Question in English

Question in Hindi

1.

logs 4 xlog, 5... loggy 81
equals:

a. 12
b. 4
c. 3
d. 6

If the larger base of an isosceles
trapezoid equals a diagonal and
the smaller base equals an
altitude, then the ratio of the
smaller base to the larger base
is:

a. 2/5

b. /s

C. 2/3

d. */a

Suppose a, b and c are positive
integers such that a<b<c and

4+ Z4i=1thena+b+c
a b ¢

equals:
a. 11
b. 15
c. 4
d. 9

If log, 10 +log, 102
+log, 103+...+log, 101° = 110,
then a equals:

a. 10
b. 102
c. 10Y?

1.

logz 4 xlog, 5... loggy 81 &l HTeT g

a. 12
b. 4
c. 3
d. 6

I T FHGISTG THCTFS TS HT §IT
TR T ol & e & 3R o
MR Teh FA15 o SRR g, dl B¢ 3R
FT I3 3MUR H 3T &

a. /s
b. /s
c. %3
d. */s

H NSIT f& a, b 3R ¢ UeilcAs qoiieh
g o gd B a<b<c 3R %+%+%=1§Fﬁ
a+b+cs6ET %’:

a. 11
b. 15
c. 4
d. 9

7 log, 10 +log, 10% + log, 103+ ...+log, 101°
=110, dl a S ¢

a. 10

b. 10?
c. 10Y?
d. 103

S AT F6 44 & AT 39eT Sieh
HASR & Tl 1T, dF Ya9sh Teh HHABIOT




d. 10° s v 3o ga @ sifedw B

5. When Ramanujan went to meet

his dock manager for some
money, the manager was trying
to find out the length of the
maximum radius of an inscribed
circle in a right-angled triangle
having edges x and y and
hypotenuse x+y-4. Ramanujan
gave the correct answer
immediately without solving it,
which changed his life forever;
the correct answer given was:

a. 4

b. 8

c. 2

d. Cannot be determined

from given information

. The value of sinz?n + sin%ﬂ +
. 6T . 8w .
Sm? + Sm? is:
a. 2
b. 3
c. 1
d O
In the triangle ABC, the point D
lies on BC. AC=3, AD=3, BD=3,

CD=1. Then AB equals:

a. 8
b. 8.25
c. 9
d. 9.25

. You play a game show where a

prize is out into one of the five
boxes labelled A, B, C, D, E (rest
empty), with each box equally

FI TS HT IdT oA3MeT I HIFALT HT T@&T
o7, fFEH fFaRT x 3R y 3iR 0T x+y-4 &
AT & foer gof fhT X & |e

Sard ¢ fear, oad 3adr Sigafr gaem &

foT seor 713; feam arar @ 3R O
a. 4
b. 8
c. 2

d. HIT fAFIeledT THT T &

. 2T . 4Am . 6T . 8m
. sm?+sm?+sm?+sm? WEFFI?-T%":

0O T o
= W N

d. 0

. Pt ABC #, fdg D, BC W f&a ¢l

Tdr = 3, war = 3, §iar = 3, 9isr = 1|
ds AB SR BIdT &:

8.25
9
9.25

a.
b.
C.
d.

. 39 Tsh INF A Weld & oigl T, &, &, 3 S

(SThT W) oldel dlel UTd digd 7  Teh
# U WEPR AT 1l §, o d gedeh
did H FAW &7 F REDRR gled
THTEAT gIch ¥ S 379 3¢ e@d & oF
SFY d¢ gl od g1 &R 9 & fav
3aent fRET U Sied Sl Wield &1 shadl




10.

11.

likely to contain the prize. The
boxes are closed when you see
them. You are allowed only one
chance to open one of the boxes
in order to get the prize. You
select box A. Eventually, your
probability of getting a prize is %
Now out of the remaining boxes,
two empty ones are opened say
C and E The probability that the
prise is in box B is:

a.
b.
C.

d.

If x,y, z are real numbers such
that:

x=y11 — 2xyz ,y=+V12 — 2xz
,2=4/13 — 2xy , then

x +y + z equals:

aidMwWINWIRG]R

a. 36
b. 6
c. -6
d. 16

Let a, b and c be positive real
numbers. Then the largest
number of total real roots that
the following three polynomials
ax’ + bx + ¢, bx® + cx + a and cx*
+ ax + b may have among them

are:
a. 6
b. 4
c. 2
d. None

.30,
You type the fraction pos into an

online calculator and it
calculates the decimal form to
thousands of decimal places.
Then the sum of the first 2021
digits after the decimal is:

T FAHlr fear Srar g1 39T sSied A
TIT F| INRAIFR, 3MIh REFR Aot
T HATISAT L B 3T AV FE H 4, A
grelr 9fedr @relr S 8, s C 3R E
REPR & JiFd BH gl I T AehdT &
a.

b.

C.
d.
9. IfE x, vy, z AEdIdh TEIW 39 YR g o
x=J11 —2yz,y=v12 — 2xz,2=
\/ﬁ,?-ﬁ x+y+Z§ITr§|T€I?|T%":

a. 36
b. 6

c. -6
d. 16

10. #ATT oIfAIT a, b 3R ¢ YaATcHs aEdfds
mrﬁr’%laaﬁmﬁ@?reﬁ?r a'gcra’r ax® +
bx+c, bx’+cx+aand cx® +ax+b & Hel
arEdfd® el HT TIH T8 AT g Hehel!
g

None

11. 39 Ueh IS Shelsholed H 3T z—gagcr
wd & 3R Ig gHeT ®9 @ gIRT
AT TUAT R aRkepford &ar g1 ar
EAHAT o d1G UgT 2021 37T T T &

a. 6000
b. 6060
c. 5660

d. 6066




a. 6000
b. 6060
c. 5660
d. 6066
12. The remainder when x° is
divided by X2 - 3x + 2 is:
a. 62x-5
b. 63x-62
c. 62x-36
d. 63x+6
13. An isosceles triangle has two of
its three angles measuring 30°
and x°. Then the sum of the
possible values of x is:
a. 150
b. 105
c. 225
d. None of these
14. Let x; and x; be the roots of x> —
x—2014 =0, with x;<x,. Let x3
and x, be the roots of x*> — 2x —
2014, with x3<x4. Then (x4-X,) +
(x3-x1) equals:
a. 4
b. 2014
c. 1007
d. 1
15. We say that a number is
arithmetically sequenced if the
digits in order form an
arithmetic sequence. The
number of 4-digit positive
integers which are arithmetically
sequenced is:
a. 20
b. 30
c. 40
d. 50
16. Solve the equation:
S 1= =5
a. Xx=%6
b. 6
c. -6

12. AR T x° I X2 - 3x + 2 & enfaa fwar

IS
a. 62x-5
b. 63x-62
c. 62x-36
d. 63x+6

13. U FHACIAATg (sl & et Aol & & &
FT AT 30° 3R x°gIdT &1 I« x & FHIAA
AT &7 9T &

a. 150

b. 105

c. 225

d. None of these
14. #T NV x*-x—2014=0% el x, 3N x,

g 1< I x*-2x-2014% FHA x3 3 x,

B Xa<xq | TT (Xg-%0) + (x3-x;) SE BT &
a. 4

b. 2014

c. 1007

d. 1

15.§H Fgd & [ Toh TEAT FHIAOIT ¥ o
3ThAT B & I A H 3 U
3RO 37eTshd ST &1 3fehaTioTciy
T @ IThTAT 4-3HhIT UellcH qoltenl &l
HE&IT g

20

30

40
. 50

16. GHIROT Vx2 — 11 = —5 &l gl B
X=%*6
6
-6
d. THOTHAT Tl &
17. GFRIcHS dFdids &7 x 3R y GHRIN
Fr Q:F__I;VC LT & xCHy?=1TUT x*+y'= 1—;, X8
Xy sSTeY ?HT %’:

o 0 T o

o oo




d. Itis not a valid equation a. L
17. Positive real numbers x and y b E
satisfy the equations x*+y’=1 ' 5
and x*+y’= %, then xy equals: ¢ 3
o1 d. =
4 ,
b, 2 18. 3¢ [x] AW 3T qUIteh & ST < x gl
5
3 2007!'4+2004!
¢ 3 [2006!+2005!] T a—
4 1 a. 2007
6 b. 2011
2007!'4+2004!
18. The value of [m] where c. 2006
[x] denote largest integer <x is d. 2014
a. 2007 19. T T 7 57, 588 3N 5He F9 gl
b. 2011 . .
. 2006 sOH ¥ Irefoosd ®F A 5&d fodrel Sd
d. 2014 IR TBCO T e AT ST & fF @
19. A bag has 5red, 5 green and 5 g T ¥ ¥ 39 3T @ F I Der
black marbles. 5 marbles are . )
drawn from it at random and STl %l edien ellel Hlsiel m S IIREDI
thrown without looking into &
what colours they were. Now a . 3
ball is drawn from the bag. The ' 10
probability that it is a red b. 2
marble is: c. 2
3 g
4 T d. -
1
b. 3 20.3f% A, G 3R HAM, GM, HM &, ar ar
2
c. E7 eelTcHe I3 a3 b T 3N A, G
d % 3R H FHRIOT T AT 3T A&
20. If A, G and H are AM, GM, HM . n
Between two positive numbers pd % ar H AR %:
aandband A, GandH . 1-Vs
represent sidis of a right-angle ) 1+2\/§
triangle then = equals: o2
3 1-V5 C. 1+2\/§
- :
b 1+V5 d. %E
o 21.T a, b 3R ¢ 3TERT-360T IR-Yw ATEATAR
C. - g
; - weart § S o+ =b+-=c+-ar
-2 |abc| SRS

21. If a, b and c are distinct non-zero
real numbers such that

NP =




a+-=b+ ~=c+ ~then
b c a

|abc| equals:
a. 1
1
b. -
2
c. 2
1
d. -
3
4
22. The value of
1421431 214+31+4!
2001 i
1999!4-2000!+2001!
11
a. —+—
2! 200!
1 1
b. —-
2! 2002!
1 1
c. —-
2! 2001!

d. None of these

23.5in%0 + cos°0 = 0, then 6 equals:

s
a. —
4
51
b. ”
3
¢ 3
s
d 3
24. If sec’d = b)z, a#b, then

possible vaIues of aand b are:
a. Anyintegral values of a

and b

b. a=1, b=2

c. a=2,b=1

d. Fornovaluesofaandb

25. Cos’A # + sin3a234 equals:

Cos6A

a. S
Cos4A

b. "
Sin4A

C. "
Sin6A

d. ”

26. If tan( ) = 2 — /3, then sinA
equals:
. B
T2

1

b. 5

(o \/f -1
1

d. >

c. 2
1
d. -
3
3 + 4 2001
" 11421431 2!14+31+4! 1999!+2000!+2001!
AT &
1 1
_+_
2! 200!
1 1
b. —-
2! 2002!
1 1
c. —-
2! 2001!

d. ST § @IS el

23.Sin%0 + cos’0 =0, 9 6 ST &Il &

T
a. —
4
51
b. ”
3n
¢ 5
T
d 3
24€I'ﬁ\'sec26- )z,aib?-ﬁa}ﬁT b
FHTfad AT %.
a. Anyintegral values of aand b
b. a=1, b=2
c. a=2,b=1
d. Fornovaluesofaandb
25. Cos AS‘”3 + sin AC"%W:
CosGA
a. S
Cos4A
b. "
Sin4A
C. "
Sin6A
d. S

i

-1

27. Zlﬁ 8x+ 27%

12%+18%
g

PG TET

b. x=%1

=1 @ x ¥ F aafas A




27.

28.

29.

30.

If f::fl:; = %, then all such real
values of x are:

a. none

b. x=%1

c. x=1

d x=-1
LCM of 2 and V2 is:

a. 2

b. 2v2

c. V2

d. LCM does not exist
Ten letters and ten

corresponding addressed
envelopes were handed over to
the mailing clerk, who in turn,
inserted the letters carelessly
and randomly one letter per
envelope. Then probability that
exactly 9 letters were inserted in

the proper envelope is:
9

a. —
10
1
b. —
10
c. O
1
d. -
3

If a, b, c are lengths of sides of a
triangle and a’+b%+c’=ab+bc+ca,
then the triangle is:

a. Scalene

b. Isosceles

c. Right-angled isosceles

d. Equilateral

c. x=1
d x=-1
28.2 3R V2T LCM &
a. 2
b. 2V2
c. V2

d. LCM =T8T 8IaT §
29.¢H U9 3R gH €T 9d drel Ta%hIth Sk
Foleh I Y 91T, fSegial Scof | SITuLarg)
q 3R 9T &1 § U g7 gfa forers
# grem| Y 3T e & S 9 31aR
SToleY hT TIRIhaT &

9

a. —
10
b, =
10
c. O
d. 1

3
30. 7 a, b, c ST 1 ofam3it &1 FaTS § IR
a2+b2+c2=ab+bc+ca,?—ﬁ f?ﬁi\—:f %’:
a. favaeTg

b. HHGfISTE
c. HHAPIUT HHAGIAG
d. HHSTG




ANSWER Key LEVEL 2

1 (b) 11 (d) 21 (a)
2 (b) 12 (b) 22 (c)
3 (a) 13 (c) 23 (c)
4 (a) 14 (d) 24 (d)
5 (c) 15 (b) 25 (c)
6 (d) 16 (d) 26 (d)
7 (c) 17 (d) 27 (b)
8 (c) 18 (c) 28 (d)
9 (c) 19 (a) 29 (c)
10 (b) 20 (c) 30 (d)




