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RAMAKRISHNA MISSION VIDYAMANDIRA 

Belur Math, Howrah – 711 202 
 

ADMISSION TEST – 2014; PHYSICS  

 

Date  : 20-06-2014 Full Marks : 50 Time : 11 a.m –  1 p.m 
 

 Name __________________________________________________________ Reg. No._________________________ 

Each question carries two marks. Answer all questions to the point in the space provided.   

QUESTIONS ANSWERS 

1) When a sound wave is reflected back from a denser 
medium, which characteristic parameters of the  wave 
will change ? 
ë…˜ Ÿ· “þîûD ö„þy˜ ‡˜“þîû ›y„Ä› öíöì„þ  ²Ì!“þšþ!œ“þ £öìëû !šþöìîû 
xyöì¢‟ “þ…˜ “þîûD!Ýþîû ö„þy˜ä ö„þy˜ä ÷î!ŸÜTÄ þ™!îûî!“Åþ“þ £öìîÚ 

 

2) A particle is executing linear simple harmonic motion 
of amplitude A. At what displacement kinetic and 
potential energy of the oscillation will be equal ? 
~„þ!Ýþ îlßþ„þ’y A !îhßþyöìîûîû ÷îû!…„þ ¢îûœ ö”yœ †!“þ (S.H.M) 
¢Á™§¬ „þîûöìŠéÐ îlßþ„þ’y!Ýþîû ¢îû’ „þ“þ £öìœ ö”yœ˜†!“þ!Ýþîû †!“þŸ!_« 
~î‚ !ßþi!“þŸ!_« ¢›y˜ £öìîÚ  

 

3) Two organ pipes each closed at one end, give 10 beats 
per second at their fundamental notes. If their lengths 
are in the ratio 50:56, find the fundamental 
frequencies generated by the organ pipes. 
”%!Ýþ x†Åy˜ ˜öìœîû ²Ìöì“þÄ„þ!Ýþîû ~„þ›%… îõþÐ ~öì”îû ›)œ¢%öìîûîû ›öì„Ä 
²Ì!“þ ö¢öì„þöì[þ 10!Ýþ ßþºîû„þÁ™ ¢,!ÜT £ëûÐ ë!” ˜œ”%!Ýþîû ÷”öì‡ÅÄîû 
x˜%þ™y“þ 50:56 £ëû‟ “þy£öìœ “þyöì”îû vþzêþ™§¬ ›)œ¢%öìîûîû „þÁ™yöìBþîû 
›y˜ „þ“þÚ   

 

4) Due to what phenomenon, an air bubble under water 
shines brightly. 
 

ö„þy˜ä „þyîûöì’ ‹öìœîû ö¦þ“þöìîû ¢,ÜT îyëû% î%”äî%”ä ‰þ„äþ‰þ„äþ „þöìîûÚ 
 

 
 

5) A piece of iron bob is dropped in a very long column of 
water. What type of  motion will be experienced by  
the bob near the bottom of the water column ? 
~„þ!Ýþ öœy£yîû ö”yœ„þ …[þ …%î ”#‡Å ~„þ!Ýþ ‹œhßþöì½þîû ö¦þ“þîû öšþœy 
£öìœyÐ ‹œhßþöì½þîû “þœöì”öìŸîû „þyöìŠé ö”yœ„þ!Ýþîû †!“þ „þ# ²Ì„,þ!“þîû 
£öìîÚ 

 

6) Two plane mirrors are inclined to each other.  A ray of 
light is incident on the first mirror in a direction 
parallel to the second. Finally it  is reflected from the 
second mirror parallel to the first . Find the angle 
between the two mirrors. 
”%!Ýþ ¢›“þœ ”þ™Å̃  þ™îûßþ™îû xy˜“þ xîßþiyëû xyöìŠéÐ !m“þ#ëû þ”þ™Åöì˜îû 
¢›yhsþîûyœ ¦þyöìî ~„þ!Ýþ xyöìœy„þ îû!ÙÂ ²Ìí› ”þ™Åöì˜îû vþzþ™îû xyþ™!“þ“þ 
£öìœyÐ xîöìŸöì¡ì xyöìœy„þ îû!ÙÂ!Ýþ ²Ìí› þ”þ™Åöì˜îû ¢›yhsþîûyœ ¦þyöìî 
!”“þ#ëû ”þ™Å̃  öíöì„þ ²Ì!“þšþ!œ“þ £öìœyÐ þ”þ™Å˜ ”%!Ýþîû ›„Äî“þ#Å ö„þyöì’îû 
›y˜ „þ“þÚ 
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7)  An equi-convex lens with focal length f, is cut into two 
plano-convex lenses. What will be the focal lengths   
of the plano-convex lenses ? 
f öšþy„þy¢ ÷”‡ÅÄ !î!ŸÜT ~„þ!Ýþ ¢öì›y_œ öœª Sequi-convex) ôéö„þ 
”%!Ýþ ¢›“þœéôévþz_œ Splano-convexVé öœöìª !î¦þ_« „þîûy £öìœyÐ 
¢›“þœéôévþz_œ öœª ”%!Ýþîû öšþy„þy¢ ÷”‡ÅÄ „þ“þ £öìîÚ  

 

8)  How much time will be taken by light to traverse a 
glass slab of thickness 1m  and refractive index 1.5 ? 
1.5 ²Ì!“þ¢îûyBþ !î!ŸÜT 1!›. þ™%îû& ö„þy˜ „¤þy‰þ…öì[þîû ›öì„Ä !”öìëû 
xyévþüyxy!vþü¦þyöìî xyöìœy„þ îû!ÙÂ öëöì“þ „þ“þ ¢›ëû œy†öìîÚ 

 

9) When a lift ascends with a constant acceleration f, 
what would be the change in reading of a mercury 
barometer placed inside it? 
ë…˜ ö„þy˜ !œšäþÝþ f  ¢›cîûöì’ çþ™öìîûîû !”öì„þ çöìàþ‟ “þ…˜ ~îû ›öì„Ä 
îûy…y þ™yîû” îÄyöìîûy!›Ýþyöìîûîû þ™yöìàþ „þ# þ™!îûî“Åþ˜ £öìîÚ  

 

10) A man is standing on a rotating table. He pickup a rest 
mass by his hand from outside of the table.  What will 
be the nature of the change in the angular speed of 
the table? 
~„þ‹˜ îÄ!_« ö„þy˜ ~„þ!Ýþ xyî“Åþ˜Ÿ#œ öÝþ!îöìœîû vþzþ™îû ”¤y!évþüöìëû 
xyöìŠéÐ ö¢ öÝþ!îöìœîû îy£zöìîû öíöì„þ ~„þ!Ýþ !ßþiîû îlßþ “þyîû £y“þ !”öìëû 
“%þöìœ !˜œÐ šþöìœ öÝþ!îœ!Ýþîû ö„þï!’„þöìîöì†îû „þ#îû*þ™ þ™!îûî“Åþ˜ £öìîÚ 

 

11) A pipe of length 2L is closed at the two ends after 
filling up it with an incompressible liquid of mass  M. 
The pipe is then rotated in a circle with angular speed 
ω in horizontal plane with the axis passing through 
one end of the pipe.  What is the force applied by the 
liquid on the opposite end of the pipe? 
M ¦þöìîûîû ~„þ!Ýþ x¢‚˜›Ä “þîûœ myîûy 2L ÷”öì‡ÅÄîû ~„þ!Ýþ ˜œöì„þ 
¢Á™)’Å ¦þ!“Åþ „þöìîû “þyîû ”%›%… îõþ „þöìîû ö”çëûy £öìœyÐ ~îûþ™îû ˜œ!Ýþöì„þ 
~„þ²Ìyhsþ†y›# xÇþ îîûyîîû x %̃¦)þ!›„þ“þöìœ ω ö„þï!’„þöìîöì† î,_þ™öìí 
ö‡yîûyöì˜y £öìœyÐ ˜œ!Ýþîû xþ™îû ²Ìyöìhsþ “þîûœ!Ýþ „þ“þ îœ ²Ìöìëûy† „þîûöìîÚ   

 

12)  A car of mass m is travelling   over a convex bridge of 
radius r. What is the  maximum speed of the car so 
that it is not jumped up at the vertex of the bridge?  
m ¦þîû !î!ŸÜT ~„þ!Ýþ †yévþü# r îÄy¢y„Å !î!ŸÜT ~„þ!Ýþ vþz_œ ö¢“%þîû 
vþzþ™îû !”öìëû ëyöìFŠéÐ †yvþü#!Ýþ ëyöì“þ ö¢“%þ!Ýþîû Ÿ#¡ìÅ!î¨%öì“þç œy!šþöìëû ˜y 
çöìàþ‟ ö¢£z xîßþiyëû ~„þ!Ýþîû ¢öìîÅyF‰þ öî† „þ“þ £öìîÚ 

 

13) Each of two particles of equal mass under the effect of 
mutual gravitational force is  rotating  in a circle of 
radius r . What is the speed of each of the particles? 
¢›¦þöìîûîû ”%!Ýþ îlßþ„þ’yîû ²Ìöì“þÄ„þ!Ýþ þ™yîûßþ™!îû„þ ›£y„þ¡ì#Åëû îöìœîû ²Ì¦þyöìî r 
îÄy¢yöì„Åîû î,_ îîûyîîû xyî!“Åþ“þ £öìFŠéÐ ²Ìöì“þÄ„þ!Ýþ îlßþ„þ’yîû o&!“þ „þ“þ £öìîÚ    

 

14) A body rises up 10km above the surface of the earth 
and the same body gets down the same distance 
inside the earth. Find the difference between the 
acceleration due to gravity in the two cases? 
ö„þy˜ îlßþ ¦,þéôéþ™)Ûþ öíöì„þ 10!„þ!› çþ™öìîû vþzàþœ ~î‚ ~„þ£z îlßþ 
¢›”)îûöìc ¦)þéôéþ™,öìÛþîû x¦þÄhsþöìîû ²ÌöìîŸ „þîûœÐ ~£z ”%!Ýþ öÇþöìe îlßþ!Ýþîû 
x!¦þ„þ¡ìÅ‹ cîûöì’îû þ™yíÅ„þÄ !˜’Åëû „þîûÐ 
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15) If ice of polar zone of the earth is melted, what would 
be the change in the time period of the rotation of the 
earth about its own axis. 
ë!” þ™,!íî#îû ö›îû& xMþéöìœîû îîûšþ †öìœ ëyëû‟ “þy£öìœ þ™,!íî#îû !˜‹ 
xÇþ îîûyîîû xyî“Åþöì˜îû þ™ëÅyëû„þyöìœîû „þ#îû*þ™ þ™!îûî“Åþ˜ £öìîÚ 

 

16) In vacuum two parallel plates are placed with a 
potential difference 100V. A proton at rest is released 
from positive side of the plate. What is the speed of the 
proton when it hits the negative plate? Given charge of 
the proton is 1.6 x 10–19 C and mass 1.67 x 10–27 Kg. 
100V !î¦þî þ™yíÅ„þÄ !î!ŸÜT ”%!Ýþ ¢›yhsþîûyœ þ™y“þöì„þ Ÿ)˜Ä ›y„Äöì› 
îûy…y £öìœyÐ „˜yd„þ þ™yöì“þîû !”„þ öíöì„þ ~„þ!Ýþ !ßþiîû ö²ÌyÝþ˜ „þ’y 
öŠéöìvþü ö”çëûy £öìœyÐ ë…˜ ö²ÌyÝþ˜!Ýþ }’yd„þ  þ™y“þ!Ýþöì„þ xy‡y“þ 
„þîûœ “þ…˜ „þ’y!Ýþîû o&!“þ „þ“þ £öìîÚ ²Ì”_ xyöìŠé ö²ÌyÝþöì˜îû xy„y˜ 
1.6 x 10–19 C ~î‚ ¦þîû 1.67 x 10–27 Kg. 

 

17) The magnetic field due to a single turn coil of wire at 
its centre is B. Find the value of the magnetic field at 
the centre of coil with two turns made from previous 
length of the wire. 
~„þþ™y„þ !î!ŸÜT “þyöìîû „%þ[þœ#îû ö„þöìw ¢,ÜT ö‰þïÁº„þ öÇþe £öìœy BÐ 
ë…˜ “þyîû!Ýþîû þ™)îÅî“þ#Å ÷”‡ÅÄ !”öìëû ”%!Ýþ þ™yöì„þîû “þyöìîûîû „%þ[þœ# ÷“þîû# 
„þîûy £ëû‟ “þ…˜ ~!Ýþîû ö„þöìw ö‰þïÁº„þ öÇþöìeîû ›y˜ „þ“þ £öìî “þy !˜’Åëû 
„þîûÐ 

 

18) Sketch the electric   lines of force for a system of two 
equal and same type of charges separated by a 
distance. 
¢››yöì˜îû ~î‚ ¢›„›#Å ”%!Ýþ xy„y˜öì„þ ~„þ!Ýþ !˜!”ÅÜT ”)îûöìc îûy…y £öìœ 
vþz£yöì”îû “þ!vþüê îœ öîû…yîû !‰þe!Ýþ ~¤öì„þ ö”…yçÐ 

 

19) A circular loop of conducting wire  is carrying a current 
in anti clock wise direction in x-y plane. Draw the 
magnetic field lines associated with the loop. 
x-y ¢›“þöìœ îûy…y î,_y„þyîû ~„þ!Ýþ þ™!îûîy£# “þyöìîûîû ›öì„Ä !”öìëû 
îy›yî“þ#Å SAnti-clock wiseV “þ!vþüê ²Ìîy!£“þ £öìFŠé‟ î,_y„þyîû ú 
“þyîû!Ýþîû ¢öìD ¢‚ë%_« ö‰þïÁº„þ îœöìîû…y ~¤öì„þ ö”…yçÐ 

 

20) A charge q is divided into two parts. Find the values of 
the charge-fractions so that the repulsive force 
between them is maximum. 
þ q ™!îû›y’ xy„y˜öì„þ ”%!Ýþ x‚öìŸ ¦þy† „þîûy £öìœyÐ xy„y˜ x‚Ÿ 
”%!Ýþîû ›y˜ „þ“þ £öìœ çöì”îû ›öì„Ä þ™yîûßþ™!îû„þ !î„þ¡ìÅ’ îœ ¢öìîÅyF‰þ 
£öìî‟ !˜’Åëû „þîûÐ 

 

21) Calculate the velocity  v of ions that pass un-deflected 
under the influence of electric(E) and magnetic(B) 
fields which are  perpendicular  to each other. Given 
E=14 KV/m, B=1.4T. The direction of  v is perpen-
dicular to both E and B. 
þ™îûßþ™öìîûîû ¢öìD œÁº¦þyöìî xî!ßþi“þ ~„þ!Ýþ “þ!vþüêöìÇþe SEV ~î‚ 
ö‰þïÁº„þ öÇþe SBVéôé~îû öëïí ²Ì¦þyöìî‟ xyëû̃ öì„þ x!î‰%þÄ“þ xîßþiyëû 
öëöì“þ ö†öìœ xyëûöì˜îû öî† v „þ“þ £öìî “þy !˜’Åëû „þîûÐ ²Ì”_ xyöìŠé 
E=14 KV/m‟ B=1.4T.  vôé~îû !”„þ E ~î‚ B vþz¦þöìëûîû ¢öìD œÁº 
îîûyîîûÐ 
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22)  Two bulbs of ratings ( P1 watt, V volt)  and ( P2 watt, V 
volt)  are connected in series and the combination is 
connected to a V volt supply. Find the wattage of the 
combination. 
SP1çëûyÝþ‟ V ö¦þyÎÝþV ~î‚ SP2çëûyÝþ‟ V ö¦þyÎÝþV öîû!Ýþ‚ ë%_« ”%!Ýþ 
÷î”%Ä!“þ„þ îy!“þ ö×’# ¢›îyöìëû ë%_« xyöìŠé ~î‚ ¢‚ë%_« îy!“þ ”%!Ýþöì„þ 
V ö¦þyÎÝþ ¢îûîîûyöì£îû ¢öìD ë%_« „þîûy £öìœyÐ ¢‚ë%_« xîßþiyëû 
îy!“þ”%!Ýþîû çëûyöìÝþ‹ „þ“þ £öìî !˜’Åëû „þîûÐ   

 

23)  What will be the result of mixing equal masses of ice 
at –20oC and water at 80oC? 
¢›¦þöìîûîû –20oC “þyþ™›yeyîû îîûšþ ~î‚ 80oC “þyþ™›yeyîû ‹œ 
ö›Ÿyöìœ šþœ „þ# £öìîÚ 

 

24)  A bimetallic strip consisting of brass and iron is 
heated. What will happen to the strip? 
!þ™“þœ ç öœy£y myîûy †!àþ“þ ~„þ!Ýþ !méôé„y“þî þ™y“þöì„þ vþz_® „þîûy 
£öìœyÐ þ™y“þ!Ýþöì“þ „þ# ‡ÝþöìîÚ 

 

25)  A point charge q is placed at the centre of a cube in 
vacuum. Find out the  electric flux through any face of 
the cube. 
~„þ!Ýþ ‡˜öì„þîû ö„þöìw q xy„y˜ Ÿ)˜Ä ›y„Äöì› îûy…y xyöìŠéÐ ‡˜„þ!Ýþîû 
öë ö„þy˜ ~„þ!Ýþ “þœ !”öìëû x!“þe«yhsþ “þ!vþüêšÏþy: !˜’Åëû „þîûÐ  

 

 

 

 


