RAMAKRISHNA MISSION VIDYAMANDIRA
Belur Math, Howrah — 711 202

ADMISSION TEST - 2022 SET-A
PHYSICS
Date : 29-06-2022 Full Marks : 75 Time : 11 a.m. — 12.00 noon

Instructions for the candidate
Answer all the questions given below. Each question carries 3 marks for correct answer and -1 mark
for wrong answer. Tick (v) the correct option on the ANSWER SHEET. Do not use any other symbol
except Tick (v)) mark. Unanswered questions will not be awarded. Multiple answers will be considered
as wrong answer.

1. A body falls vertically from the height 19.6 m with its initial velocity equal to zero. What time
will it take to travel the last one meter?
G35 T 19.6 M TSl (A0S A %[ 51 WG oot 2Iete! | T (< @< Kb *ere T 753
(el ?

a) 0.5s b) 0.10s c) 0.05s d) 0.01s

2. Arod placed along X-axis is heated or cooled, the linear expansion occurs along the axis of -
X- S FRIE A0 (I TS 919 A ISl T 2o (AR emEe fasfefie @ ers w@ima =

a)X or -X (X 924l -X) b)Y or-Y (Y 9«1 -Y)
¢)Both (a) and (b) (T3 (a) @k (b)) d) (a) or (b) ((a) =14l (b))

3. What will be the maximum height a point mass can stay in a hollow sphere of radius a from its

lowest point? Coefficient of friction in between sphere and point mass is % .

a JPAICER 9T P19l (AT Fowta fores [Ra ATl FifE T Twhor 4 Pl f47 AFTe
AN 2 CoNETE '@ PO (&) T Y= % :

a)l.34a b) 0.134 a c)l43a d) 0.143 a

4.  The radiation emitted, when an electron jumps from n = 3 to n =2 orbit in a hydrogen atom,
falls on a metal to produce photoelectron. If the photoelectrons from the metal surface with

maximum kinetic energy are made to move perpendicularly to a magnetic field of 320 Tina

circular path of radius 10°m, then the work function of metal will be
@3B ZIRCGITS AT @6 2CETRG T4 N = 3 TATF N = 2 FCF &1 (jump) O 0= (T [
27, (12 R0 @3f6 49 Bl (ZFCeT (FICH! BERG (ol 1 257 | (FICHT BTG @fet Ao Atad

~ P 1 - P
ToifToe (A AT fexife f ez fNafe g o %T T CFED A eI 10~ m IR

IS T2 2T AeF I ST 2T

a) 1.03 ev b) 1.89 ev c) 0.86 ev d) 2.03 ev

(1)



A molecule having mass 4.65x10?° kg moving at a velocity of 600 m/s strike the wall of a
vessel at an angle of 60° to the normal and rebounds from it elastically at the same angle
without losing its velocity. How much impulse will be received by the wall during the impact?
4.65x10™ kg o= %3 @fs =19 600 m/s 5ifs 0 @ (G #Iitas (RITeT o191 A 60° Tl I
S (G2 (09! G2 (ol FCH LT el | 417l ANSAR Y206 (e Fo 1w (impulse) 2izel
PACT?

a) 5.58x10®Ns b) 2.79x10*Ns C) 2.41x10%Ns d) 4.13x10*Ns

Two short bar magnets of equal dipole moments M are fastened perpendicularly at their centres
as shown in figure. The magnitude of the magnetic field at a distance d from the centre on the
bisector of the right angle is
M o1 @isis [i2 7(0 (RITH! nehass 2w fhiag Stel (% [RYLs T9oitd (6l =Iite | (% (AT d
VR0 SRS G2 (HIRACwa 2IKCeTs e 201

N

d.”

N S
5
0 2M 0 2M 0 2:2M
)Zlﬂ d? b)Z d® )Zlﬂ d? 90

A magnetic field B:(5t2—2t)T is applied perpendicularly to the plane of a circular

conductor of radius %m and resistance10Q . The value of induced current in the circuit at
T
0.3sis

L e 100 @r R GG JEI 2L O A eI 936 GIRFCH

N

B= (5t2 —2t)T AT 0 28T | 0.3 A TS0 KB Wi 2102 Wi

a) 0.2A b) 0.1A c) 1A d) 0.7A

Two persons of equal weight are hanging by their hands from the two ends of a rope over
frictionless pully. They begin to climb, one person can climb twice the speed of the other (with
respect to the rope). Who gets to the top first?

G TR SRR THF M &l Gl Wied ¥ Al (AT G2 €6 [ vee 1% G 403
I | Ol T ([0 TICO ©F FACEI, GG SPGCAT WA WG AATH fawe aifste #fE @@
TS A | & A M TITS AR 2

a) The faster climber (¥© TJTS {121 (FIF51) b)The slower climber(Xa TaTs 2N (=TT

¢) Both of them together (7w @38 AC) d) None of them (=®2 =)

(2)



10.

11.

12.

13.

Temperature is the average of the —— of the molecules of a substance.
I SfeTa —— @3 9T 2T OiHNId] |

a) difference in kinetic energy and potential energy (sifexif& @z fZfexife= siie<w)

b) sum of potential energy and kinetic energy (Rfexife @3k afexifes Taerw)

¢) difference in total thermal energy and potential energy (GG O#if& @k Bfexifea #iief<)
d) difference in kinetic energy and total thermal energy. (sife*if& @az G SioMifE “id)

A glass slab of thickness 8 cm contains the same number of waves as 10 cm of water when
both are traversed by the same monochromatic light. If the refractive index of water is 4/3, the
refractive index of glass is

GF8 GFIA ST 8 cm FITHF T @R 10 cM SR N PR O3 AF | M God Aoz
413 7, ©(J T4 AT 2o

a) 5/3 b) 5/4 ¢) 16/15 d) 3/2

Two end closed and uniform cross sectional tube has 5 cm long mercury column in middle
when it is kept horizontally, two equal length of air column having same air pressure P exist. If
the tube is kept 60° with vertical the length of air column for upper portion of mercury column
and lower portion is 46 cm and 44.5 cm. Find the value of P.

TR AFCHRCTR GFD 0T A I | eI SIje e SRt 35 IRt 5 om Wi @6 2iaverg =it
R TN AT 12 2 Aol BT 3R @2 A B9l P | 2 Te1lb SA=a A0 60° THIC ST 2 27 |
G2 S AW LA €70 @R 0> IRBOSH 0 I 46 cm @R 44.5 cm. P G A1 el 41|

a) 79.4 cm b) 74.6 cm c) 75.4 cm d) 80.6 cm

The electric field in a region is given by E = (2?—3]+2I€) unit. The flux of this field throught
a parallelogram surface of sides (21 + i) unit and (Zi—K) unit is

5 ofee (%g @en E :(2?—3}+2R)awwmﬁ®l@*@@,Wﬁ@(zh j) @ @
(2j—l€)awmﬁﬂ%mm@%w e foeg e Sifome ofve FceE #Afaia za

a) V/38 unit b) 0 unit c) 16 unit d) 1 unit

A body of mass m is being hanged at one end of I unit long mass less wire. If Y is the Young
modulus and A is the cross sectional area of the wire, what will be vertical frequency of the
body?

m 3 {3 @0 TG0 | T 93T SH2 O T (T I (el 291 | OItFd SoAMITR
TR AT Y G AR A (e ToTy SR TE0F (MIETCAT AT T 2

2 = [0 b) 27,/ AT ) 27,0 a = [2
2 \ Al Yl ml 2z \'ml

(3)
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15.

16.

17.

18.

Masses m and 3m are attached to the ends of a spring of spring constant k. What is the period
of oscillation on a horizontal plane?
2l &2 k I3 9h PRIk 12 2ig m @32 3m ©F J& 1 IR | SN OCe1 M ALwe

FORJ?

a) Zm/k b) 27zm/k c) z~/3m/k d) z/2m/k
Celsius scale is based on properties of
AP (1 AT A0S B9 IS (A

a) Mercury (#Iizw) b) Aluminium (STsgfIfe=I)

¢) Cesium (Pifeam) d) Water (@)

Given two point charges in vacuum g, =qat (0,0,1) and q,=3q at (1,0,0). The electric
field at the point (0,1,0) is

g T 6 < SNl g, = g @R g, = 3q IAF (0,0,1) @<k (1,0,0) e o<z | wizrst
(0,1,0) fqre ofe (g 20a

a) 16‘5/;% 3f—4j+|2) b) H;/;%(—sfwj—ﬁ)
c) 1£ig(f+3j+3l€) d) 4ﬂqeo (_3“4}_‘2)

In the circuit shown, assume the diodes to be ideal. When V; increases from 2V to 6V. The
change in current through the resistance 10Q2 will be
5t avf*fe I8RITe TIrTefe] 267 S TIFG | V; @F T 2V TACF 6V T, I6417 10Q (@IT T4

T oife ©fte 2[iEe wAfiae 3

DI
40Q
90Q
10Q .
——3v
K
v,
3) 0.01 A b) 0.05 A )0 A d) 0.03 A

Suppose that the radius of the Earth were to shrink by 1% its mass remaining the same. By
what percentage the accelerations due to gravity change?

iR o7 TFiREefe (A IENE T 1% AFH© 2 OIRCE UG GHAT FO * O HATTET
ISR

a) Increase by 1% (1% I ~It3) b) Decrease by 1% (1% I T )

¢) Increase by 2% (2% 3@ =1t ) d) Decrease by 2% (2% 331 FMCH )

(4)



19.

20.

21.

22.

On heating a solid, as the separation of atoms increase the potential energy of the solid will
G5 T TGLT 17 FACH, T Sford AR 12y AT e Fota Fefoife

a) decreases () b) remains constant (42 <)

c) increases (JeCd) d) becomes zero (¥ 2¢)

The equivalent resistance between A and B in the following circuit.
fora emffo 76 A =g B s fows wercaiy 2=

A 2
30= 1Q 230
AW B
2Q
a) EQ b) lQ c) 7Q d) QQ
7 17 7

A sphere of radius R is released in a liquid of coefficient of viscosity 7, so that the viscous
drag according to Stoke's law is 6znRv, where v is the speed of the falling sphere.
Simultaneously a second sphere of identical mass but with radius 2R is released within the
same liquid. What is the ratio of their terminal velocities?

R AP @36 (a1 77 Aldrols [ @3 A0 N0 (20T (S 267 (@A O 9= I Sl
(ANIETFF T2 ! S el I8 267 6777Rv, TIACT Vv T SIS IeT (NEF0a (391 | 458 05
TNCEF (AT & O (20T (RET 2o T oF 52 (5@ 7Y 2R | ©iva 2ifS< (terminal) @eai
S ANS F© ?

1

2

The magnetic field at the centre of the circular electric circuit placed in xy-plane, shown in figure.
0N emf*fe xy ©e S1fEe JeIFT TEIF (FCH (G1FF g 2

200 Q

a) 1 b) V2 c) 2 d)

1A

a) kT b) 24,1 T C) )T d) 0.62KT



23.

24.

25.

A satellite is launched into a circular orbit of radius R. A second satellite is launched into an
orbit of radius 1.01 R. By what percentage its period will be different from the first?

935 P TH2ZCF R P [I*E JelTR F0F SLCH 41 267 | SiES 0 Fiaw eoizizis 1.01 R
A RIRE JEIFIT FHATY BCHAT 91 2061 AR DT oriba 217 T F© *oicH o112

EIG K

a) 1% b) 1.5 % c) 2 % d) 3%

The current in a coil of 200 turn and self-induction of 20 mH is increased from 0 Ato 1 A in
0.01s. The value of induced electromotive force in the coil is
20 mH T 370 G3% 200 ACFH G0 F@eIF 745 e 2igsial 0.01 s I 0 A (F (@0 1

A T | FTAICS B2 ST Be I i 203

a) 2V b) 4V c) 400 V d) 20V

For an ideal gas, it is found to obey additional law VP?= constant. Initial temperature and
volume of the gas is T and V. If the volume of the gas becomes 2V after expansion, what will
be the temperature of the gas?

G35 v ST G (T (aleT (@ TS VP?= &3 Safbe (TG BT | aliifGa eliefSis wistiat T
R 2N SeA V &I 20 2V 20T W Oissal T 203 ?

a) V2T b) /3T c) 2T d) 24T

(6)



