
(1) 
 

RAMAKRISHNA MISSION VIDYAMANDIRA 
Belur Math, Howrah – 711 202 

 

UG ADMISSION TEST – 2024 

PHYSICS  

 

Date  : 18-06-2024 Full Marks : 50 Time : 11 a.m. – 12.00 noon 
 

Name of the Student : _____________________________________ Application No._______________________ 

Signature of the Student : ______________________     Signature of the invigilator : ______________________ 

Each question carries two marks. There is no part marking. Answer all questions to the point in the space provided.  

QUESTIONS ANSWERS 

Model Question : 

A spherical black body with a radius of 12 cm radiates 450W power at temperature 400K. What 

will be the radiated power if the radius is reduced to 25% of its initial value keeping the 

temperature same? 
 

12 cm îÄy¢yöì•Åîû ~„þ!Ýþ ö†yœ„þy„þyîû „,þ¡Œîlßþþ 400K “þyþ™›yeyëû 450W Ÿ!_« !î!„þîû’ „þöìîûÐ “þyþ™›yey ~„þ£z öîûöì… 
ö†yœ„þ!Ýþîû îÄy¢y•Å „þ!›öìëû ²Ìyí!›„þ ›yöì˜îû 25% „þîûöìœ Ÿ!_« !î!„þîû’ „þ“þ £öìîÚ  

Model Answer : 
 
 

28·125 W  

1. Find the magnetic field (B) at the centre of the square loop of side 2m, shown in the 

figure. 

 !‰þöìe þ²Ì”!ŸÅ“þ 2m îyý !î!ŸÜT î†Åy„þyîû “þ!vþüê þ™!îûîy£# œ%öìþ™îû ö„þöìw ‰%þÁº„þ öÇþe (B)!˜’Åëû „þîûÐ 
 
 
 
 
 

 
 

 

2. P,Q,R and S are four wires of resistances 5,10,10 and 25 respectively. They are 

connected to form the four arms of a Wheatstone bridge circuit. Find the resistance 

which must be connected with S in order to have balance in the bridge.   
 

 P,Q,R ~î‚ S £œ ëíye«öì› 5, 10, 10, ~î‚  25, öîûyöì•îû ‰þyîû!Ýþ “þyîûÐ ~=!œöì„þ ~„þ!Ýþ 
ý£zÝþöìÞÝþy˜ !îÊ‹î“Åþ˜#îû ‰þyîû!Ýþ îyý †àþöì˜îû ‹˜Ä ¢‚ë%_« „þîûy £öìëûöìŠéÐ !îÊ‹!Ýþîû ¢y›Ä xîßþiy˜ î‹yëû îûy…yîû 
‹˜Ä S éôé~îû ¢öìD öë öîûy• ë%_« „þîûöì“þ £öìî “þy !˜ Å̃ëû „þöìîûyÐ 

 

 

 

 
 

3. A slab of insulating material (dielectric constant = 10) 4 cm thick is introduced 

between the plates of a parallel plate capacitor of separation 4 cm, calculate the 

distance between the plates that has to be increased to restore the capacity to its 

original value. 
 

 4 cm þ™%îû& xhsþîû„þ vþzþ™y”yöì˜îû ~„þ!Ýþ ßþÔÄyî Svþzþ™y”y˜!Ýþîû þ™îûy÷ìî”%Ä!“þ„þ •Ê&î„þ = 10) 4 cm  îÄî•yöì˜îû 
~„þ!Ýþ ¢›yhsþîûyœþ þ™y“þ •yîûöì„þîû þ™y“þ=!œîû ›öì•Ä îûy…y £œÐ •yîû„þ!Ýþîû ²Ìyí!›„þ ›y˜ þ™%˜îû&myîû „þîûöì“þ 
þ™y“þ=!œîû ›öì•Ä öë ”)îûc î,!kþ „þîûöì“þ £öìî “þy !˜’Åëû „þöìîûyÐ 

 

 

 
 

4. The magnetic flux through a coil of resistance 9 is 227 3 .t    Find the heat 

dissipated(in Joule unit) through the resistance until the flux becomes zero. 
 

 9 öìîûyöì•îû ~„þ!Ýþ „%þ[þœ#îû ›•Ä !”öìëû ö‰þïÁº„þ ²Ìîy£ 227 3 .t    šÏþy: Ÿ)˜Ä £çëûy þ™ëÅhsþ öîûyöì•îû 
›•Ä!”öìëû öë “þyþ™ îÄy!ëû“þ £öìî “þy ‹%œ ~„þöì„þ !˜’Åëû „þöìîûyÐ 
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5. A L-C-R series circuit has 10R   .If an alternating emf and current are given by 

the equations e = 100 sin (100t) V and i = 100 cos (100 t+
6


) A, calculate the 

average power dissipated in the circuit. 
 

 ~„þ!Ýþ L-C-R  öì×!’ ¢›îyöìëûîû 10R   Ð þ™!îûî“Åþ# “þ!vþüê ‰þyœ„þ îœ ~î‚ î“Åþ˜#îû “þ!vþüê ²Ìîyöì£îû 

¢›#„þîû’ ëíye«öì› e = 100 sin (100t) V  ~î‚  i = 100 cos (100 t+
6


 ) A  £öìœ î“Åþ˜#öì“þ †vþü 

Çþ›“þy xþ™‰þëû !˜’Åëû „þöìîûyÐ 

 
 

 

6. The bob A of a pendulum released from 30
o
 to the vertical hits another bob B of the 

same mass at rest on a table. How high does the bob A rise after the collision? 

Neglect the size of the bobs and assume the collision to be elastic. 
 

 ~„þ!Ýþ öþ™u%þœyöì›îû îî A vþzœÁºöìîû…yîû ¢yöìí 30
o ö„þyöì’ ›%!_« öþ™öìëû öÝþ!îöìœîû vþzþ™îû !ßþiîûyîßþiyëû îûy…y 

~„þ£z ¦þöìîûîû xyöìîû„þ!Ýþ îî  B éôéöì„þ xy‡y“þ „þöìîûÐ ¢‚‡öì¡ìÅîû þ™îû îîé A „þ“þ vþz¤‰%þöì“þ vþzàþöìîÚ •îûy ëy„þ– 
îî=!œîû xy„þyîû ˜†’Ä ~î‚ ¢‚‡¡ìÅ!Ýþ !ßþi!“þßþiyþ™„þÐ 

 

 

 

 
 

7. A thermometer has wrong calibration. The thermometer measures the melting point 

of ice as 10
o
C and it reads 60

o
C in place of 50

o
C. What is the temperature of boiling 

point of water on this scale? 
 

 ~„þ!Ýþ íyöì›Åy!›Ýþyöìîû ¦%þœ e«›yBþ˜ xyöìŠéÐ íyöì›Åy!›Ýþyîû!Ýþ îîûöìšþîû †œ˜yBþöì„þ 10
o
C þ™!îû›yþ™ „þöìîû ~î‚ 

~!Ýþ  50
o
C ~îû ‹yëû†yëû 60

o
C  ™!îû›yþ™ „þöìîûÐ ~£z ößþñöìœ ‹öìœîû ßþ³%þÝþ˜yöìBþîû “þyþ™›yey „þ“þÚ 

 

 
 
 

8. An object of mass 1 kg is dropped from rest and a drag force D = bv
2
 is acting on 

the object. If the object falls with terminal velocity 20 m/s, then determine the value 

of the coefficient b. 

 1 kg ¦þöìîûîû  ~„þ!Ýþ îlßþöì„þ !ßþiîû xîßþiy öíöì„þ öìšþœy £œ ~î‚ îlßþ!Ýþîû çþ™îû ²Ìë%_« vÈþÄy† îœ D = bv
2Ð 

ë!” îlßþ!Ýþ 20 m/s ²Ìy!hsþ„þ öîöì† þ™îûöì“þ íyöì„þ “þy£öìœ =’yBþ bôô~îû  ›y˜ !˜ Å̃ëû „þöìîûyÐé 
 

 
 
 
 

 

9. An elevator and its load have combined mass of 1600 kg. Find the tension in the 

supporting cable when the elevator originally moving downward at 12 m/s is 

brought to rest with constant deceleration in a distance of 42 m. 
 

 ~„þ!Ýþ !œšäþÝþ ~î‚ “þyîû ›öì•Ä îûy…y îlßþîû !›!œ“þ ¦þîû 1600 kgÐ 12 m/s †!“þöìîöì† ˜y›öì“þ íy„þy 
!œšäþÝþ!Ýþ ¢›£yöìîû ›¨#¦)þ“þ £öìëû 42 m ”)îûc x!“þe«› „þîûyîû þ™îû öìíöì› ö†öìœ– !œšäþöìÝþîû ”!vþüîû Ýþy˜ !˜’Åëû 
„þöìîûyÐ  

 

 
 

 10. A Child places a picnic basket on the outer rim of a merry-go-round has radius 4.6m 

and revolves once in every 24s. Find the coefficient of static friction so that the 

basket does not fall from the merry-go-round. 
 

 4.6 m îÄy¢yöì•Åîû ~„þ!Ýþ î,_y„þyîû x %̃¦)þ!›„þ ˜y†îûöì”yœy ²Ì!“þ 24 s ¢›öìëû ~„þþ™y„þ ö‡yöìîûÐ ~„þ!Ýþ !ŸÖ 
“þyöì”îû !þ™„þ!˜öì„þîû G%þ!vþü!Ýþ ˜y†îûöì”yœyîû ~„þ²Ìyöìhsþ î!¢öìëû îûy…œÐ !ßþi“þ ‡¡ìÅ’ =’yöìBþîû ›y˜ „þ“þ £öìœ 
G%þ!vþü!Ýþ ˜y†îûöì”yœy öíöì„þ !ŠéÝþöì„þ þ™vþüöìî ˜yÚ 

 

 
 

  

11. In a certain binary star system, each star has the same mass as our Sun and they 

revolve about their center of mass. If the distance between them is the same as the 

distance between Earth and the Sun, what is their period of revolution in years? 

 
 

 ö„þyöì˜y ~„þ!Ýþ ˜Çþöìeîû ¢›!Ûþöì“þ ²Ì!“þ!Ýþ ˜Çþöìeîû ¦þîû ¢)öìëÅîû ¦þöìîûîû ¢›y˜ ~î‚ “þyîûy “þyöì”îû ¦þîûöì„þöìwîû 
¢yöìþ™öìÇþ ²Ì”!Çþ’ „þîûöìŠéÐ “þyöì”îû ›öì•Ä„þyîû ”)îûc þ™,!íî# ~î‚ ¢)öìëÅîû ”)îûöìcîû ¢›y˜ £öìœ– “þyöì”îû 
²Ì”!Çþöì̃ îû „þyœ „þ“þ îŠéîû £öìîÚ 
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12. An iron anchor of density 7870 kg/m
3
 appears 210 N lighter in water than in air. (a) 

What is the volume of the anchor? (b) How much does it weigh in air? 

 

 7870 kg/m
3 ‡˜c !î!ŸÜT ~„þ!Ýþ öœy£yîû ö˜yDîû îyëû% ›y•Äöì›îû “%þœ˜yëû ‹öìœîû ›öì•Ä 210 N £yÍñy ›öì˜ 

£ëûÐ (a) ö˜yDîû!Ýþîû xyëû“þ˜ „þ“þÚ (b) îyëû%›y•Äöì› ö˜yDîû!Ýþîû ç‹˜ „þ“þ £öìîþÚ  
 

 

 

 
 

13. When a metallic surface is illuminated with radiation of wavelength , the stopping 

potential is V. If the same surface is illuminated with radiation of wavelength 2, 

the stopping potential is V/4. Find the threshold wavelength for the metallic surface. 
 

 ë…˜ ~„þ!Ýþ •y“þî þ™,Ûþ  “þîûD÷ì”öì‡ÅÄîû !î!„þîû’ myîûy xyöìœy!„þ“þ £ëû– “þ…˜ !˜î,!_ !î¦þî £ëû VÐ ~„þ£z 
þ™,Ûþ!Ýþ  2 “þîûD÷ì”öì‡ÅÄîû !î!„þîû’ myîûy xyöìœy!„þ“þ £öìœ !˜î,!_ !î¦þî £ëû V/4Ð  •y“þî þ™,Ûþ!Ýþîû ¢)‰þ˜y 
“þîûD ÷”‡ÅÄ !˜’Åëû „þöìîûyÐ 

 

 

 
 

14.  A heavy nucleus Q of half life 20 minutes undergoes  - decay with probability 

60% and   -decay with probability 40%. Initially, the number of Q nuclei is 

1000.Calculate the number of  - decay of Q in the first one hour. 
 

 20 minutes x•Å‹#î˜„þyœ !î!ŸÜT ~„þ!Ýþ ¦þyîû# !˜vþz!„Ïþëûy¢ ~îû xyœšþy Çþëû ~îû ¢½þî˜y 60%  ~î‚ 
!îÝþy Çþöìëûîû ¢½þî˜y 40%Ð ²Ìyí!›„þ¦þyöìî– Q !˜vþz!„Ïþëûyöì¢îû ¢‚…Äy 1000Ð ²Ìí› ~„þ ‡rÝþyëû Q ôé~îû 
xyœšþy Çþëû ~îû ¢‚…Äy „þ“þ £öìîÚ 

 
 

 

15. In a hypothetical fission reaction 
141263 92

92 56 36 3X Y Z R    . Find out the identity 

of emitted particle R. 
 

 ~„þ!Ýþ „þyÒ!˜„þ !˜vþz!„Ïþëû !î¦þy‹˜ þ²Ì!e«ëûy 
141263 92

92 56 36 3X Y Z R   Ð !˜†Å“þ „þ’y R ö„þy˜ 
•îûöì˜îû „þ’y £öìîÚ 

 

 

16. Calculate the ratio of the speed of electrons in the ground state of hydrogen atom to 

the speed of light in vacuum. 
 

 £y£zöìvÈþyöì‹˜ þ™îû›y’%îû ¦)þ!›hßþöìîû £zöìœ„þÝþÆöì˜îû †!“þîû ¢yöìí xyöìœyîû †!“þîû x %̃þ™y“þ !˜’Åëû „þöìîûyÐ 
 

 
 

17. Three forces    1 2
ˆ ˆ ˆ ˆF 2i 3j N, F 5j 6k N      and  3

ˆ ˆ ˆF 2i 2j 8k N     are acting 

on a particle with position vector ˆr 4k m   with respect to the origin. Find out the 

resultant force and torque on the particle about the origin. 
 

     1 2
ˆ ˆ ˆ ˆF 2i 3j N, F 5j 6k N     ~î‚  3

ˆ ˆ ˆF 2i 2j 8k N    !“þ˜!Ýþ îœ ~„þ!Ýþ îlßþ„þ˜yîû 

vþzþ™îû !e«ëûyŸ#œ ëyîû ›)œ!î %̈ ¢yöìþ™öìÇþ xîßþiy˜ ö¦þQîû ˆr 4k m   !›Ýþyîû Ð œ!·îœ ~î‚ ›)œ!î¨% 
¢yöìþ™öìÇþ îlßþ„þ’yîû vþzþ™îû Ýþ„Åþ !˜’Åëû „þöìîûyÐ 

 

 

 

 

 

 
 

18. The moment of inertia of two rotating bodies A and B are IA and IB  respectively. 

Their angular velocities are A and B respectively. Compare their kinetic energies 

for the following two cases. 

       (i) IA> IB and angular momentum of A and B are equal 

        (ii) IA = IB
 
and A

 
< B. 

 

 ”%!Ýþ ‡)’Åyëû›y˜ îlßþ A ~î‚ B éôé~îû ‹vþü“þy ¼y›„þ ëíye«öì› IA ~î‚ IB Ð vþz£yöì”îû ö„þï!˜„þ öî† ëíye«öì› 
A ~î‚ B Ð îlßþmöìëûîû †!“þŸ!_«îû “%þœ˜y „þîû ë…˜ ƒ 

        (i) IA> IB ~î‚ îlßþmöìëûîû ö„þï!˜„þ ¦þîûöìî† ¢›y˜Ð 
        Sii) IA = IB

 ~î‚ A
 
< B. 
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19. Escape velocity of a body on a planet's surface is ve. If a body is projected at 3ve, 

find its speed at an infinite distance from the planet. 

  ~„þ!Ýþ @ùÌöì£îû þþ™,öìÛþ ~„þ!Ýþ îlßþîû ›%!_«öìî† veÐ îlßþ!Ýþöì„þ @ùÌöì£îû þ™,Ûþ öíöì„þ 3ve öîöì† vþzêöìÇþþ™ „þîûy £öìœ 
x¢#› ”)îûöìc “þyîû öî† !˜’Åëû „þîûÐ 

 

 

 
 

20. Two wires 1 and 2 are made of same material and have the same volume. 

Wires 1 and 2 have cross sectional areas A and 3A, respectively. If length of 

wire 1 increases by x by applying force F, how much force is needed to 

stretch wire 2 by the same amount  x. 
 

 ¢› xyëû“þ˜ !î!ŸÜT ”%!Ýþ “þyîû ~„þ£z vþzþ™y”yöì˜ !˜!›Å“þÐ vþz£yöì”îû ²Ìßþiöì‰Šéöì”îû öÇþešþœ ëíye«öì› A ~î‚ 
3A Ð F îœ  ²Ìöìëûyöì† ²Ìí› “þyîû!Ýþîû ÷ì”‡ÅÄ x þ™!îû›yöì˜ î,!kþ öþ™öìœ !m“þ#ëû “þyîû!Ýþîû ÷”‡ÅÄ ¢›þ™!îû›y˜ 
î,!kþ „þîûöì“þ „þ“þ îœ þ²Ìöìëûy‹˜Ú 

 

21. Use Kirchhoff's laws to determine the potential difference between the points A and 

D when no current flows in the arm BE of the electric network shown in the figure 

given below: 

 „þyöìîûŸöìšþîû ¢)e=!œ îÄî£yîû „þöìîû A ~î‚ D !î¨%îû ›öì•Ä !î¦þî²Ìöì¦þ” !˜’Åëû „þîû ë…˜ ˜#öì‰þ ö”çëûy 
î“Åþ˜#îû BE îyý ö“þ ö„þyöì˜y “þ!vþüê²Ìîy£ £ëû˜y ƒ 

   
 

 

 

 

 

 
 

22. A thin lens made of glass (refractive index = 1.5) of focal length f = 20 cm is 

immersed in a liquid of refractive index 1.35. If its focal length in liquid is f1 then 

find the ratio 1 /f f  . 

 ~„þ!Ýþ þ™y“þœy „þyöì‰þîû öœªéôé~îû S²Ì!“þ¢îûyBþ 1.5V öšþy„þy¢ ÷ì”‡ÅÄ f = 20 cm – öœª!Ýþöì„þ ~„þ!Ýþ “þîûöìœ 
!˜›!I“þ „þîûy £œ ëyîû ²Ì!“þ¢îûyBþ 1.35 Ð ë!” öœª!Ýþîû öšþy„þy¢ ÷”‡ÅÄ ú “þîûöìœ !˜›!I“þ xîßþiyëû f1 

£ëû– “þöìî 1 /f f  ~îû ›y˜ „þ“þ £öìîÚ 
 

 
 

23. If a medium has relative permittivity 2 and relative permeability 4/3 for a specific 

wavelength, find the critical angle of the medium for that wavelength. 
   

 ~„þ!Ýþ !˜!”ÅÜT “þîûD ÷ì”öì‡ÅÄîû ‹˜Ä ö„þy˜ ›y•Äöì›îû ¢‚„þÝþ ö„þy˜ „þ“þ £öìî öë…yöì˜ ›y•Äöì›îû xyöìþ™!Çþ„þ 
“þ!vþüêöì¦þ”Ä“þy 2 ~î‚ xyöìþ™!Çþ„þ ö‰þïÁº„þ ö¦þ”Ä“þy 4/3Ð 

 

 
 
 
 
 

 

24. A plano-convex lens of refractive index 1 and focal length f1
 
is kept in contact with 

another plano-concave lens of refractive index 2 and focal length f2. If the radius of 

curvature of their spherical faces is R each and f1 = 2f2, then find the relation 

between 1 and 2.  

 

 ~„þ!Ýþ ¢öì›y_œ öœöìªîû ëyîû ²Ì!“þ¢îûyBþ 1 ~î‚ öšþy„þy¢ ÷”‡ÅÄ f1 – xyöìîû„þ!Ýþ ¢›yî“þœ öœöìªîû ¢öìD 
ßþ™ŸÅ „þöìîû xyöìŠé Ð ¢›yî“þœ öœöìªîû  ²Ì!“þ¢îûyBþ 2 ~î‚ öšþy„þy¢ ÷ì”‡ÅÄ f2Ð  ë!” vþz¦þöìëûîû îe«“þy îÄ¢y•Å 
R £ëû ~î‚ f1 = 2f2  £ëû– “þöìî 1 ~î‚ 2 ~îû ›öì•Ä ¢Á™„Åþ !˜’Åëû „þöìîûyÐ 

 

 

 

 
 

25. A transverse wave is represented by  2sin  y t kx  cm. Find the value of wave 

length (in cm) for which the wave velocity becomes equal to the maximum particle 

velocity. 

~„þ!Ýþ “þ#ëÅ„þ “þîûD  2sin  y t kx  cm Ð “þîûD ÷”öì‡ÅÄîû ›y˜ ö¢!rÝþ!›Ýþyöìîû öîîû „þöìîûy ë…˜ 

“þîûöìDîû †!“þöìî† „þ˜yîû ¢öìîÅyF‰þ †!“þöìîöì†îû ¢›y˜ £öìîÐ 
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