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RAMAKRISHNA MISSION VIDYAMANDIRA 

Belur Math, Howrah – 711 202 
 

ADMISSION TEST – 2015 

PHYSICS  

 

Date  : 17-06-2015 Full Marks : 50 Time : 11 a.m  –  12.30 p.m 
 

 Name _______________________________________________________ Application No.______________________ 

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

QUESTIONS ANSWERS 

1) Two waves of same frequency and same amplitude 
travelling in the same direction super imposed. Can 
they produce standing wave?  
 

~„þ£z !”öì„þ ‰þœ›y˜ ”%!Ýþ ¢›y˜ „þÁ™yBþ ç ¢›y˜ !îhßþyîû !î!ŸÜT “þîûD 
„þ# ßþiy˜% “þîûD ÷“þîû# „þîûöì“þ þ™yöìîûÚ   
é 

 

2) Three equal resistances connected in series with a 
battery dissipate P watts of power. What will be the 
power dissipation if those same resistances are 
connected in parallel across the same battery? 
 
!“þ˜!Ýþ ¢››yöì˜îû öîûy„öì„þîû ö×’# ¢›îyëûöì„þ ~„þ!Ýþ îÄyÝþyîû#îû ¢öìD 
ë%_« „þîûöìœ P çëûyÝþ Ÿ!_« îÄ!ëû“þ £ëûÐ ú öîûy„„þ !“þ˜!Ýþöì„þ 
¢›yhsþîûyœ ¢›îyöìëû ú ~„þ£z îÄyÝþyîû#îû ¢öìD ë%_« „þîûöìœ „þ“þ Ÿ!_« 
îÄ!ëû“þ £öìîÚ  
 

 

3) Why the protons are not the current-carrier in a 
metal? 
 
„y“þî þ™”yöìíÅ ö²ÌyÝþ˜ „þ’y=!œ “þ!vþüê þ™!îûîy£# ˜ëû ö„þ˜Ú  

 
 
 

4) How many electrons per second pass through a 
section of wire carrying a current of 1·6 amp? Charge 
of electron = 1·6 × 10–19 C. 
 

~„þ…[þ “þyöìîûîû “þ!vþüê²Ìîy£›yey 1·6 amp £öìœ “þyîû ›öì„Ä !”öìëû 
þ²Ì!“þ ö¢öì„þöì[þ „þ“þ=!œ £zöìœ„þÝþÆ˜ ²Ìîy!£“þ £öìîÚ £zöìœ„þÝþÆöì˜îû 
xy„y˜ 1·6 × 10–19 C Ð  

 
 

5) A container of volume 1m3 is divided into two equal 
compartments by a partition. One of these 
compartments contains an ideal gas at 300K. The 
other compartment is vacuum. The whole system is 
thermally isolated from its surroundings. The partition 
is removed and the gas expands to occupy the whole 
volume of the container. What will be the 
temperature of the container now? 
1m3  xyëû“þöì˜îû ~„þ!Ýþ þ™yeöì„þ !î¦þy‹„þ myîûy ”%!Ýþ ¢›y˜ x‚öìŸ 
¦þy† „þîûy £öìëûöìŠéÐ ~„þ!Ýþ x‚öìŸ 300K ö“þ xy”ŸÅ †Äy¢ xyöìŠé‟ x˜Ä 
x‚Ÿ!Ýþ Ÿ)˜ÄÐ þ™%öìîûy îÄîßþiy!Ýþ “þyþ™#ëû¦þyöìî î!£‹Å†“þ öíöì„þ !î!FŠé§¬Ð 
~…˜‟ ú !î¦þy‹„þ!Ýþöì„þ ¢!îûöìëû ~„þ x‚öìŸîû †Äy¢öì„þ þ™%öìîûy þ™yöìe 
Šé!vþüöìëû öëöì“þ ö”çëûy £œÐ ~…˜ ú þ™yöìeîû “þyþ™›yey „þ“þ £öìîÚ 

 



(2) 
 

6) A monoatomic gas of n-moles is heated from 
temperature T1 to T2 under two different conditions (i) 
at constant volume and (ii) at constant pressure. What 
is the change in internal energy of the gas? 
~„þ!Ýþ ~„þéôéx’% !î!ŸÜT n-ö›yœ †Äy¢öì„þ “þyþ™²Ì”y˜ „þöìîû “þyþ™›yey 
T1 öíöì„þ T2 !˜öìëû ëyçëûy £œ ”%!Ýþ !¦þ§¬ Ÿöì“Åþ ƒ (i) †Äyöì¢îû xyëû“þ˜ 
!ßþiîû öîûöì…‟ (ii) †Äyöì¢ìîû ‰þyþ™ !ßþiîû öîûöì…Ð ~îû šþöìœ †Äyöì¢ìîû 
x¦þÄhsþîû#’ Ÿ!_«îû „þ# þ™!îûî“Åþ˜ £öìîÚ 

 

7) If a projectile is thrown from the surface of earth at an 
angle 45 degree with kinetic energy E what will be the 
kinetic energy at the top of its motional path (locus)? 
þ™,!íî#îû vþzþ™!îû“þœ öíöì„þ E †!“þŸ!_« !”öìëû 45° ö„þy’ „þöìîû ~„þ!Ýþ 
îlßþöì„þ öŠé¤yvþüy £œÐ îlßþ!Ýþîû †!“þþ™öìíîû ¢öìîÅyF‰þ !î¨%öì“þ †!“þŸ!_« 
„þ“þ £öìîÚ  

 

8)  Breaking stress of steel is 8×106 Nm–2; calculate the 
maximum length which can be hanged 
perpendicularly.  Given density of steel = 8×103kgm–3, 
g = 10ms–2. 
£zßþ™yöì“þîû x¢£þ™#vþü˜ 8×106 Nm–2Ð ¢öìîÅyF‰þ „þ“þ ÷”öì‡ÅÄîû £zßþ™y“þ 
“þyîû vþzÍÔÁº¦þyöìî öGþyœyöì˜ ëyöìîÚ  £zßþ™yöì“þîû ‡˜c  8×103kgm–3‟ 
g = 10ms–2Ð 

 

9) If u v w 0   and | u | 3 , | v | 5 , | w | 7 then find 

out the angle between u and v . 
 

ë!” u v w 0   ~î‚ | u | 3 ‟ | v | 5 ‟ | w | 7 ‟ “þöìî 
u ~î‚ v ~îû ›öì„Äîû ö„þy’ !˜’Åëû „þîûÐ 

 
 
 
 
 
 
 

10) Two identical cans,  one filled with ice and the other 
with water,  roll down on  incline plane under same 
initial conditions,  which will take the longer time to 
roll down? 
~„þ£z „îûöì˜îû ”%!Ýþ þ™yöìeîû ~„þ!Ýþ îîûšþmyîûy ~î‚ xþ™îû!Ýþ ‹œmyîûy 
þ™)’Å „þîûy £öìœyÐ ~„þ£z ²Ìyí!›„þ xîßþiyîû x„#öì˜ þ™ye”%!Ýþ ˜“þ“þœ 
îîûyîîû †vþüyöì“þ œy†œÐ ö„þy˜þ þ™ye!Ýþ †vþüyöì“þ öîŸ# ¢›ëû ö˜öìîÚ 

 

11) What will be the magnetic induction at a point O due 
to the current flowing through the wire as shown in 
figure? 
 

 
 
 

!‰þöìe ²Ì”!ŸÅ“þ “þ!vþüê þ™!îûîy£#!Ýþîû O ™öìëûöìrÝþ ö‰þïÁº„þ xyöìîŸ „þ“þ 
£öìîÚ 

 

12)  Two charges are placed at a certain distance apart in 
air. If a dielectric sheet is placed between them what 
will be the change of force between them?  
 
”%!Ýþ xy„y˜öì„þ îyëû% ›y„Äöì› ~„þ!Ýþ !˜!”ÅÜT ”)îûöìc ßþiyþ™˜ „þîûy £œÐ ë!” 
þ~„þ!Ýþ þ™îûy÷ìî”Ä%!“þ„þ þ™y“þöì„þ “þyöì”îû ›yöìGþ ßþiyþ™˜ „þîûy £ëû‟ “þy£öìœ 
“þyöì”îû ›öì„Ä„þyîû îöìœîû !„þîû*þ™ þ™!îûî“Åþ˜ £öìîÚ  
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13) A galvanometer having a coil of resistance 20  
needs 20mA current for full-scale deflection. In order 
to pass a maximum current of 2Amp through the 
galvanometer, what resistance should be added as a 
shunt? 

20 öîûyöì„îû †Äyœ¦þÄyöì˜y!›Ýþyöìîûîû ¢)‰þöì„þîû þ™)’Å!îöìÇþöìþ™îû ‹˜Ä 20mA 
²Ìîy£›yeyîû ²Ìöìëûy‹˜Ð ~…˜‟ ú †Äyœ¦þÄyöì˜y!›Ýþyöìîûîû ›„Ä !”öìëû 2Amp 
²Ìîy£›yey þ™yàþyöì“þ ö†öìœ „þ“þ þ™!îû›y’ öîûy„ ¢yrÝþ !£¢yöìî öëy† „þîûöì“þ 
£öìîÚ   

 

14) A radioactive nucleus can decay by two different 
processes. The half-life for the first process is t1 and 
that for the second process is t2. Calculate the 
effective half-life of the nucleus. 
~„þ!Ýþ ö“þ‹ßþ;þ#ëû !˜vþz!„Ïþëûyöì¢îû ”%!Ýþ !¦þ§¬ þ™kþ!“þöì“þ Çþëû £öì“þ þ™yöìîûÐ 
~„þ!Ýþ þ™kþ!“þöì“þ x„Åéyëû% t1 ~î‚ x˜Ä!Ýþöì“þ t2 !˜vþz!„Ïþëûy¢!Ýþîû „þyëÅ„þîû# 
x„Åéyëû% „þ“þÚ 
 

 

15) A charge q is moving with velocity v produces an 
electric field which satisfy Coulomb's law or Gauss's 
law or both or none. 
q þ™!îû›y’ xy„y˜ ¢Á™§¬ ~„þ!Ýþ „þ’y v †!“þöìîöì† ö†öìœ öë 
“þ!vþüêöìÇþe ÷“þîû# £öìî “þy „%þœöìÁºîû ¢)e îy †yvþzöì¢îû ¢)e îy ”%öìÝþy£z 
ö›öì˜ ‰þœöìî îy ö„þy˜Ýþy£z ö›öì˜ ‰þœöìî ˜yÐ 
 

 

16) A wire is under tension in a sonometer with weight M 
hanging from one end of the wire. The density of the 
mass is 8gm/cc. The vibrating wire emits a fundamental 
frequency of 250 Hz. If the mass is completely dipped in 
a liquid, the frequency of the wire is 245 Hz. What is the 
density of the liquid? 
~„þ!Ýþ Ýþy˜ „þîûy ö¢yöì˜y!›Ýþyîû “þyöìîûîû ²Ìyöìhsþ M ¦þöìîûîû ç‹˜ G%þ!œöìëû 
Ýþy˜ „þîûy xyöìŠéÐ ¦þîû!Ýþîû ‡˜c 8gm/cc Ð  “þyîû!Ýþ „þ!Á™“þ £öìœ 
›)œ¢%öìîûîû „þÁ™yBþ £ëû 250 HzÐ ¦þîû!Ýþöì„þ ö„þy˜ “þîûöìœ ¢Á™)’Å 
v%þ!îöìëû !”öìœ “þyîû!Ýþîû „þÁ™yBþ £ëû 245 Hz Ð “þîûöìœîû ‡˜c „þ“þÚ 

 

17) A beam of yellow light and a beam of ultraviolet light 
has  same total energy. Which has fewer photons? 

 

~„þ!Ýþ £œ%” îöì’Åîû xyöìœy„þ=FŠé ~î‚ ~„þ!Ýþ x!“þöìî=˜# îöì’Åîû 
xyöìœy„þ=FŠé ¢›y˜ Ÿ!_«!î!ŸÜTÐ ö„þy˜ä îöì’Åîû xyöìœyöì„þ öšþyÝþ˜ 
„þ’yîû ¢‚…Äy „þ› £öìîÚ  

 

18) If a equiconvex lens is divided equally along its optical 
axis will their focal length change? 
ë!” ~„þ!Ýþ ¢›_œ öœªöì„þ “þyîû xyöìœy„þ#ëû xÇþ îîûyîîû ¢›y˜ 
x‚öìŸ ¦þy† „þîûy £ëû‟ “þy£öìœ “þyöì”îû öšþy„þy¢ ”)îûc „þ# þ™!îûî!“Åþ“þ 
£öìîÚ  

 

19) White light is a mixture of light of wave lengths 
between 400nm and 700nm. If this light goes through 
water ( 1 33)   , what are the limits of the wave 

length there? 
¢y”y xyöìœy 400nm öíöì„þ 700nm þ™ëÅhsþ “þîûD ÷”öì‡ÅÄîû xyöìœyîû 
!›×’Ð ú ¢y”y xyöìœy ë!” ‹öìœîû ( 1 33)   ›öì„Ä !”öìëû ëyëû 
“þy£öìœ “þîûD÷ì”öì‡ÅÄîû ¢#›y›y˜ „þ# £öìîÚ 

 



(4) 
 

20) Sun rays entering through a small triangular and a 
circular hole from the roof of a room. What will be the 
shapes of the patch of the light on the surface of the 
floor? 
~„þ!Ýþ îy!vþüîû Šéyöì” ~„þ!Ýþ !e¦)þ‹y„þyîû ~î‚ ~„þ!Ýþ î,_y„þyîû !Šéo 
xyöìŠéÐ ¢)ëÅîû!ÙÂ ú ”%£z !Šéo !”öìëû ²ÌöìîŸ „þîûöìœ ö›öìGþöì“þ xyöìœyîû öë 
öë Šéyþ™ þ™vþüöìî “þyöì”îû xy„,þ!“þ !„þ !„þ £öìîÚ  
 

 

21) A small source of light is 4m below the surface of 
water of refractive index  5/3. In order to cut off all 
the light coming out of water surface, what should be 
the minimum diameter of the disc placed on the 
surface of water? 
5/3þ²Ì!“þ¢îûyBþ !î!ŸÜT ‹œ“þöìœîû 4m ˜#öì‰þ ~„þ!Ýþ xyöìœy„þþ vþzê¢ 
îûy…y xyöìŠéÐ ˜)Ä˜“þ› „þ“þ îÄyöì¢îû ~„þ!Ýþ ‰þy„þ!“þöì„þ ‹œ“þöìœîû vþzþ™öìîû 
îûy…öìœ ‹öìœîû !¦þ“þîû öíöì„þ ö„þyöì˜y xyöìœy îy£zöìîû xy¢öìî ˜yÚ 
 

 

22)  Expansion of a gas is followed by the relation 3V T

where V is the volume and T is the absolute 
temperature. What will be the value of  [adiabatic 

constant]? 

~„þ!Ýþ †Äy¢ ²Ì¢yîûöì’îû ¢›ëû 3V T ¢›#„þîû’ ö›öì˜ ‰þöìœ öë…yöì˜ 
V £œ xyëû“þ˜ ~î‚ T £œ þ™îû› “þyþ™›yeyÐ †Äyöì¢îû  éôéîû Sîû&kþ“þyþ™ 
„Ê&îöì„þîûV ›y˜ „þ“þ Ú  

 

23)  If the dimension of resistance is given as [L2MT–3I–2], 
what will be the dimension of inductance and 
capacitance? 
 
öîûyöì„îû ›yey ë!” [L2MT–3I–2] £ëû “þöìî xyöìîŸyBþ ç „yîû„þöìcîû 
›yey „þ# £öìîÚ 

 
 
 
 
 
 
 

24) Three blocks of masses 5, 10 and 15 Kg are kept in 
contact on a frictionless surface as shown in figure. A 
force of 30N is applied on the 15Kg mass, shown in 
figure. What will be the value of force on the contact 
surface between 15Kg and 10Kg? 

 
 
 

5, 10 ~î‚ 15 Kg ¦þöìîûîû !“þ˜!Ýþ îÏ„þ Šé!î x˜%ëyëû# ~„þ!Ýþ ‡¡ìÅ’£#˜ 
“þöìœîû vþzþ™îû þ™îûßþ™öìîûîû ¢öìD ßþ™ŸÅ „þöìîû xyöìŠéÐ 15Kg ¦þöìîûîû çþ™îû 
30N îœ ²Ìöìëûy† „þîûy £œ‟ öë›˜ Šé!îöì“þ ö”…yöì˜y £öìëûöìŠéÐ 15Kg ç 
10Kg ¦þöìîûîû ßþ™ŸÅ “þöìœ „þ“þ îœ ²Ìë%_« £öìîÚ  

 

25)  If a sound wave enters from water to air, what 
quantity of sound wave remains unchanged? 
 
ë!” ~„þ!Ýþ Ÿ· “þîûD ‹œ ›y„Ä› öíöì„þ îyëû% ›y„Äöì› ²ÌöìîŸ „þöìîû‟ 
“þy£öìœ ú Ÿ· “þîûD ¢‚e«yhsþ ö„þy˜ä îûy!Ÿ!Ýþ xþ™!îûî!“Åþ“þ íy„þöìîÚ  
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