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RAMAKRISHNA MISSION VIDYAMANDIRA 

Belur Math, Howrah – 711 202 
 

ADMISSION TEST – 2022 

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 () the correct option on the ANSWER SHEET. Do not use any other symbol 

except Tick () 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? 

 ~„þ!Ýþ îlßþ 19.6 m vþzF‰þ“þy öíöì„þ ²Ìyí!›„þ Ÿ)˜Ä †!“þ !˜öìëû œÁº¦þyöìî þ™vþüöìœyÐ îlßþ!Ýþ öŸ¡ì ~„þ !›Ýþyîû þ™vþüöì“þ „þ“þ ¢›ëû 
ö˜öìîÚ 

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

 

2. A rod placed along X-axis is heated or cooled, the linear expansion occurs along the axis of - 

 X- xÇþ îîûyîîû îû!Çþ“þ ö„þy˜ ”uþöì„þþ †îû› îy àþyuþy  „þîûy £öìœ ÷îû!…„þ ²Ì¢yîû’ !˜Á¬!œ!…“þ öë xÇþ îîûyîîû £ëû 
 

  a)X or -X (X þxíîy -X)  b)Y or -Y (Y þxíîy -Y)  

  c)Both (a) and (b) (vþz¦þëû (a) ~î‚ (b)) d) (a) or (b) ((a) þxíîy (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 
1

3
. 

 a îÄy¢yöì•Åîû ~„þ!Ýþ š¤þyþ™y ö†yœöì„þîû !¦þ“þöìîû !˜Á¬“þ› !î %̈îû ¢yöìþ™öìÇþ ¢îÅy!•„þ „þ“þ vþzF‰þ“þyëû ~„þ!Ýþ „þ’y !ßþiîû íy„þöì“þ 

þ™yöìîûÚ ö†yœ„þ ç „þ’yîû ›öì•Ä ‡¡ìÅ̃  †%̃ yBþ 
1

3
. 

 
  a) 1.34 a b) 0.134 a c) 1.43 a 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 
1

320
 T in a 

circular path of radius 310 m, then the work function of metal will be 

 ~„þ!Ýþ £y£zöìvÈþyöì‹˜ þ™îû›y’%îû ~„þ!Ýþ £zöìœ„þÝþÆ̃  ë…˜ n = 3  öìíöì„þ n = 2 „þöìÇþ œyšþ SjumpV ö”ëû “þ…˜ öë !î!„þîû˜ 
£ëû– ö¢£z !î!„þîû’ ~„þ!Ýþ •y“%þîû vþzþ™îû öšþöìœ öšþyöìÝþy £zöìœ„þÝþÆ̃  ÷“þ!îû „þîûy £œÐ öšþyöìÝþy £zöìœ„þÝþÆ˜ =!œ •y“þî þ™yöìeîû 

vþzþ™!îû“þœ öíöì„þ  ¢öìîÅyF‰þ †!“þŸ!_« !˜öìëû !˜†Å“þ £öìœ “þyöì”îû 
1

320
T ö‰þïÁº„þ öÇþöìeîû ¢öìD œÁº¦þyöìî 310 m îÄy¢yöì•Åîû 

î,_y„þyîû þ™öìí þ™yàþyöìœ •y“%þîû „þyëÅ xöìþ™Çþ„þ £öìî 
 

  a) 1.03 ev b) 1.89 ev c) 0.86 ev d) 2.03 ev 
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5. A molecule having mass 264.65 10  kg moving at a velocity of 600  m/s strike the wall of a 

vessel at an angle of 60
o
 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? 

 264.65 10  kg  ¦þîû !î!ŸÜT ~„þ!Ýþ x %̃ 600  m/s †!“þ !˜öìëû ~„þ!Ýþ þ™yöìeîû ö”ëûyöìœîû œÁºîû ¢yöìí 60
o  öì„þy’ „þöìîû 

xy‡y“þ „þöìîû ~„þ£z öîöì† ~„þ£z ö„þy’ „þöìîû !šþöìîû ~öìœyÐ •yEþy …yçëûyîû ›%£)öì“Åþ ö”çëûyœ!Ýþ „þ“þ ‡y“þ Simpulse) @ùÌ£’ 
„þîûöìîÚ 

 
  a) 235.58 10 Ns  b) 232.79 10 Ns c) 232.41 10 Ns  d) 234.13 10 Ns  

 

6. 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 öì‰þïÁº„þ ¼y›„þ !î!ŸÜT ”%!Ýþ öŠéyöìÝþy ”[þ‰%þÁº„þ ²Ì”_ !‰þöìeîû ›öì“þy ö„þw !î %̈öì“þ œÁº¦þyöìî x¤yÝþy xyöìŠéÐ ö„þw öíöì„þ d 

”)îûöìc œÁº¢›!m…uþöì„þîû vþzþ™öìîû ö‰þïÁº„þöìÇþe ²ÌyîöìœÄîû ›y˜ £öìî 

 
 

  a) 
3

2

4

o M

d




 b) 

3

2

4

o M

d




 c) 

3

2 2

4

o M

d




 d) 0 

 

 

7. A magnetic field  25 2B t t T   is applied perpendicularly to the plane of a circular 

conductor of radius 
1


m and resistance10 . The value of induced current in the circuit at 

0.3 s is  

 
1


 m îÄy¢yöì•Åîû ~î‚ 10  öîûy• !î!ŸÜT ~„þ!Ýþ î,_„þyîû þ™!îûîy£# “þöìœîû ¢öìD œÁº¦þyöìî ~„þ!Ýþ ö‰þïÁº„þöìÇþe 

 25 2B t t T   ²Ìöìëûy†  „þîûy £œÐ 0.3s ¢›öìëû î“Åþ˜#öì“þ xy!îÜT “þ!vþüê ²Ìîyöì£îû ›y˜ 

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

 
 

8. 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? 

 ~„þ!Ýþ ‡¡ìÅ’£#˜ „þ!þ™„þöìœîû vþzþ™îû !”öìëû ‹!vþü“þ ~„þ!Ýþ ”!vþüîû ”% ²Ìyhsþ öíöì„þ ~„þ£z  ç‹˜ !î!ŸÜT ”%‹˜ öœy„þ ”!vþü •öìîû 
G%þìœöìŠéÐ “þyîûy ”!vþü öîöìëû vþzàþöì“þ Öîû& „þîûöìœy– ~„þ‹˜ xþ™îû‹öì̃ îû “%þœ˜yëû ”!vþüîû ¢yöìþ™öìÇþ !m=’ †!“þöì“þ  ”!vþü öîöìëû 
vþzàþöì“þ þ™yöìîûÐ ö„þ ²Ìí› Ÿ#öì¡ìÅ vþzàþöì“þ þ™yîûöìîÚ 

 
 a) The faster climber (o&“þ vþzàþöì“þ þ™yîûy öœy„þÝþyV b)The slower climber(•#öìîû vþzàþöì“þ þ™yîûy öœy„þÝþyV

  

 c) Both of them together (”%‹öì˜ ~„þ£z ¢öìDV d) None of them (ö„þvþz£z ˜yV 
 
 
 
 
 



(3) 
 

 

9. Temperature is the average of the —— of the molecules of a substance. 

 îlßþîû x %̃=!œîû —— ~îû †vþü £œ “þyþ™›yeyÐ 
 

  a) difference in kinetic energy and potential energy (†!“þŸ!_« ~î‚ !ßþi!“þŸ!_«îû þ™yíÅ„þÄV   

  b) sum of potential energy and kinetic energy  (!ßþi!“þŸ!_« ~î‚ †!“þŸ!_«îû þöìëy†šþœV 

  c) difference in total thermal energy and potential energy (ö›yÝþ “þyþ™Ÿ!_« ~î‚ ßþi!“þŸ!_«îû þ™yíÅ„þÄV 

 d) difference in kinetic energy and total thermal energy. (†!“þŸ!_« ~î‚ ö›yÝþ “þyþ™Ÿ!_«îû þ™yíÅ„þÄV 
  

 

10. 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 

 ~„þ£z ~„þî’Å# xyöìœyîû 8 cm „þyöì‰þîû ›öì•Ä ~î‚ 10 cm ‹öìœîû ›öì•Ä ¢›¢‚…Ä„þ “þîûD íyöì„þÐ ë!” ‹öìœîû ²Ì!“þ¢îûyBþ 
4/3 £ëû– “þöìî „þyöì‰þîû ²Ì!“þ¢îûyBþ £œ 

 
  a) 5/3 b) 5/4 c) 16/15 d) 3/2 

 
 

11. 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
o
 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. 

 ¢%¡ì› ²Ìßþiöì‰Šéöì”îû ~„þ!Ýþ ˜öìœîû ”%›%… îõþÐ ˜œ!Ýþîû x %̃¦)þ!›„þ xîßþiyöì̃  !àþ„þ ›yGþ…yöì˜ 5 cm ”#‡Å ~„þ!Ýþ þ™yîû”¢)e xyöìŠé 
~î‚ ¢›y˜ ”#‡Å ”%£z ²Ìyhsþ îyëû%þ™)’Å xyöìŠé ~î‚ ~£z îyëû%îû ‰þyþ™ PÐ ~…˜ ˜œ!Ýþ vþzœöìÁºîû ¢öìD 60

o  öì„þyöì’ xy˜“þ îûy…y £œÐ 
~£z xîßþiyöì˜ þ™yîû” ¢)öìeîû çþ™öìîû ~î‚ ˜#öì‰þ îyëû%hßþöì½þîû ÷”‡ÄÅ ëíye«öì› 46 cm ~î‚ 44.5 cm. P ~îû ›y˜ !˜’Åëû „þîûÐ 

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

 

12. The electric field in a region is given by  ˆˆ ˆ2 3 2E i j k    unit. The flux of this field throught 

a parallelogram surface of sides  ˆ ˆ2i j unit and  ˆˆ2 j k unit is  

 ~„þ!Ýþ “þ!vþüê öÇþe ²ÌyîœÄ  ˆˆ ˆ2 3 2E i j k   ~„þ„þ myîûy ²Ì„þy!Ÿ“þÐ ç£z “þ!vþüêöìÇþe  ˆ ˆ2i j  ~„þ„þ ~î‚ 

 ˆˆ2 j k ~„þ„þ îyý !î!ŸÜT ¢y›yhsþ!îûöì„þîû öÇþöìeîû !¦þ“þîû !”öìëû x!“þe«yhsþ “þ!vþüê þšÏþyöì:îû þ™!îû›y˜ £œ 

 

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

 

 

13. A body of mass m is being hanged at one end of l  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 ¦þîû !î!ŸÜT ~„þ!Ýþ îlßþöì„þ l  ÷ì”öì‡ÄÅîû ~„þ!Ýþ ¦þîû£#˜ “þyöìîûîû ~„þ²Ìyhsþ öíöì„þ G%þ!œöìëû ö”çëûy £œÐ “þyöìîûîû vþzþ™y”yöì̃ îû 
£zëû‚ =˜yBþ Y ~î‚ ²Ìßþiöì‰Šé” A £öìœ vþzœÁº x!¦þ›%öì… îlßþ!Ýþîû ö”yœöì˜îû „þÁ™yBþ „þ“þÚ 

 

  a) 
1

2

Ym

Al
  b) 2

Am

Yl
   c) 2

YA

ml
   d) 

1

2

YA

ml
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14. 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? 

 !ßþ±‚ •Ê&î„þ k !î!ŸÜT ~„þ!Ýþ !ßþ±‚öìëûîû ”%£z ²Ìyhsþ m ~î‚ 3m ¦þîû ë%_« „þîûy xyöìŠéÐ x %̃¦)þ!›„þ “þöìœ ö”yœöì˜îû þ™ëÅyëû„þyœ 
„þ“þ £öìîÚ 

 

  a) /m k   b) 2 /m k   c) 3 /m k    d) 2 /m k  

 

 

15. Celsius scale is based on properties of  

 öì¢œ!¢ëûy¢ ößþñœ ëyîû •öì›Åîû vþzþ™îû „þy‹ „þöìîû 
 
  a) Mercury Sþ™yîû”V    b) Aluminium þSxÄœ%!›!˜ëûy›V   

  c) Cesium (!¢!‹ëûy›V    d) þ Water  S‹œV 
 
16. Given two point charges in vacuum 1q q at  0,0,1  and 2 3 (1,0,0)q q at . The electric 

field at the point  0,1,0  is  

 îyëû% ›y•Äöì› ”%!Ýþ !î %̈ xy•y˜ 1q q  ~î‚ 2 3q q  ëíye«öì›  0,0,1  ~î‚  1,0,0  !î %̈öì“þ xî!ßþi“þÐ “þy£öìœ 

 0,1,0  !î %̈öì“þ  “þ!vþüê öÇþe £öìî 

 

  a)  
0

2 ˆˆ ˆ3 4
16

q
i j k


 


  b)  

0

2 ˆˆ ˆ3 4
16

q
i j k


  


  

  c)  
0

2 ˆˆ ˆ3 3
16

q
i j k


 


  d)  

0

ˆˆ ˆ3 4
4

q
i j k


  


 

 
17. In the circuit shown, assume the diodes to be ideal. When Vi

 
 increases from 2V to 6V. The 

change in current through the resistance 10  will be 

 !‰þöìe ²Ì”!ŸÅ“þ î“Åþ˜#öì“þ vþyëûvþ=!œ £œ xy”ŸÅ vþyëûvþÐ Vi
 ~îû ›y˜ 2V öìíöì„þ 6V îyvþüöìœ– î“Åþ˜#îû 10  öîûyöì•îû ›•Ä 

!”öìëû ²Ìîy!£“þ  “þ!vþüê ²Ìîyöì£îû þ™!îûî“Åþ˜ £öìî 

 
 

  a) 0.01 A b) 0.05 A c) 0 A d) 0.03 A 

 

18. 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? 

 þ™,!íî#îû ¦þîû xþ™!îûî“þ#Å“þ  öíöì„þ îÄy¢y•Å ë!” 1%  ¢B%þ!‰þ“þþ £ëû “þy£öìœ x!¦þ„þ¡ìÅ‹ cîûöì˜îû „þ“þ Ÿ“þy‚Ÿ þ™!îûî“Åþ˜ 
£öìîÚ 

 a) Increase by 1%  (1% î,!kþ þ™yöìîV b) Decrease by 1%  (1% „þöì› ëyöìî V  

 c) Increase by 2%  (2% î,!kþ þ™yöìî V d) Decrease by 2%  (2% „þöì› ëyöìî V 
 

 



(5) 
 

  
19. On heating a solid, as the separation of atoms increase the potential energy of the solid will 

 ~„þ!Ýþ „þ!àþ˜ îlßþöì„þ †îû› „þîûöìœ– ë…˜ x %̃=!œîû þ™yîûßþ™!îû„þ ”)îûc îyvþüöìî “þ…˜ „þ!àþöì˜îû !ßþi!“þŸ!_«  
  a) decreases S„þ›öìîV    b) remains constant þS~„þ£z íy„þöìîV   

  c) increases  (îyvþüöìîV    d) þbecomes zero  SŸ)˜Ä £öìîV  
 
 
20. The equivalent resistance between A and B in the following circuit.  

 !‰þöìe ²Ì”!ŸÅ“þ î“Åþ˜#îû A ~î‚ B !î %̈îû !¦þ“þîû “%þœÄöìîûy• £œ 

 
 

  a) 
17

7
  b) 

7

17
  c) 7  d) 

10

7
  

  
 
 

21. A sphere of radius R is released in a liquid of  coefficient of viscosity  , so that the viscous 

drag according to Stoke's law is 6 Rv , 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 îÄy¢yöì•Åîû ~„þ!Ýþ ö†yœ„þ   ¢yw“þyBþ !î!ŸÜT ~„þ “þîûöìœîû ›öì•Ä öŠéöìvþü ö”çëûy £œ öë…yöì˜ öìÞÝþy„þ¢ä ~îû ¢)e x %̃ëyëû# 
ö†yœ„þ!Ýþîû vþzþ™îû ¢yw“þy ‹!˜“þ vþÄy† îœ £œ 6 Rv ,  öìë…yöì˜ v  £œ  þ™“þ˜Ÿ#œ ö†yœ„þ!Ýþîû  öî†Ð ~„þ£z ¢öìD 
xyöìîû„þ!Ýþ ö†yœ„þ ú “þîûöìœ öŠéöìvþü ö”çëûy £œ ëyîû ¦þîû ~„þ£z !„þlsþ îÄy¢y•Å 2R Ð “þyöì”îû ²Ìy!hsþ„þ Sterminal) öîöì†îû 
x %̃þ™y“þ „þ“þÚ 

 

  a) 1  b) 2    c) 2   d) 
1

2
 

 

22. The magnetic field at the centre of the circular electric circuit placed in xy-plane, shown in figure.  

 !˜öìÁ¬ ²Ì”!ŸÅ“þ xy “þöìœ xî!ßþi“þ î,_y„þyîû î“Åþ˜#îû ö„þöìw ö‰þïÁº„þ öìÇþe £öìî 

 
  a) 

0k̂T  b) 
0
ˆ2 i T  c) 

0 ĵT  d) 
0
ˆ0.6 kT  

 
 

 

 

 

 



(6) 
 

23. 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? 

 ~„þ!Ýþ „,þ!e› vþzþ™@ùÌ£öì„þ R îÄy¢y•Å !î!ŸÜT î,_y„þyîû „þöìÇþ vþzêöìÇþþ™˜ „þîûy £œÐ xyöìîû„þ!Ýþ „,þ!e› vþzþ™@ùÌ£öì„þ  1.01 R 

îÄy¢y•Å !î!ŸÜT î,_y„þyîû „þÇþþ™öìí vþzêöìÇþþ™˜ „þîûy £öìœ  þ²Ìí›!Ýþîû “%þœ˜yëû !m“þ#ëû!Ýþîû þ™ëÅyëû „þyöììœ „þ“þ Ÿ“þy‚Ÿ þ™yíÅ„þÄ 
£öìîÚ 

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

 

 

24. The current in a coil of 200 turn and self-induction of 20 mH is increased from 0 A to 1 A in 

0.01s.  The value of induced electromotive force in the coil is  

 20 mH ßþºyöìîŸyBþ ¢Á™§¬ ~î‚ 200 þ™yöì„þîû ~„þ!Ýþ „%þuþœ#îû ›•Ä !”öìëû ²Ìîy£›yey 0.01 s  ¢›öìëû 0 A öíöì„þ öîöìvþü 1 

A £œÐ „%þuþœ#öì“þ xy!îÜT “þ!vþüê ‰þyœ„þ îöìœîû ›y˜ £öìî 
 

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

 
 

25. For an ideal gas, it is found to obey additional law VP
2
= 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? 

 ~„þ!Ýþ xy”ŸÅ †Äyöì¢îû öÇþöìe ö”…y ö†œ öë †Äy¢!Ýþ VP
2
= •Ê&î„þ ¢)e!Ýþç ö›öì˜ ‰þöìœÐ †Äy¢!Ýþîû ²Ìyí!›„þ “þyþ™›yey  T 

~î‚ ²Ìyí!›„þ xyëû“þ˜ V ²Ì¢y!îû“þ £öìëû 2V £öìœ †Äyöì¢îû “þyþ™›yey  „þ“þ £öìîÚ 
 

  a) 2T  b) 3T  c) 2T d) 2 T  

 

  

 

———— × ———— 

 


