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QUESTIONS ANSWERS 
Model Question : 

A spherical black body with a radius of 12cm 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? 
 

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

Model Answer : 
 
 

28·125 W  

1. Young's modulus Y c h G    where c, h, G are speed of light, Planck's constant and 

gravitational constant, respectively. Calculate the values of  , ,   . 

£zëû‚ =’yBþ Y c h G   – öìë…yöì˜ c, h, G  £öìœy ëíye«öì› xyöìœyîû †!“þöìî†– ²ÕyöìBþîû •Ê&î„  ~î‚ 
›£y„þ¡ìÅ#ëû •Ê&î„þÐ þ , ,   ~îû ›y˜ !˜’Åëû „þöìîûyÐ 

 
 
 

2.  An electron with velocity  ˆˆ ˆ2 5v i j k   ms
-1

 enters in electric field intensity 

 ˆˆ ˆ3 6 2E i j k   Vm
-1

 and magnetic field intensity  ˆˆ ˆ2 5B i j k   T. Find the 

magnitude of force on the electron. [e =1.610
-19

C] 

 

 ~„þ!Ýþ £zöìœ„þÝþÆ̃   ˆˆ ˆ2 5v i j k   ms
-1

  öîöì†  ˆˆ ˆ3 6 2E i j k    Vm
-1  ²ÌyîöìœÄîû “þ!vþüêöìÇþöìe 

~î‚  ˆˆ ˆ2 5B i j k   T ²ÌyîöìœÄîû ö‰þïÁº„þöìÇþöìe ²ÌöìîŸ „þîûœÐ £zöìœ„þÝþÆöì˜îû vþzþ™îû !e«ëûyŸ#œ îöìœîû 

›y˜ !˜’Åëû „þöìîûyÐ [e =1.610
-19

C] 

 

3. If the breaking stress of the wire given in the diagram is 210
5
 Nm

-2
, find the 

minimum cross sectional area of the wire so that it does not break. (g = 10 ms
-2

) 
 

 !‰þöìe ²Ì”_ “þyîû!Ýþîû x¢£ þ™#vþü˜ ë!” 210
5
 Nm

-2
  £ëû– “þy£öìœ “þyîû!Ýþ ëyöì“þ !Šé¤öìvþü ˜y ëyëû ö¢£z ‹˜Ä   

²Ìßþiöì‰Šéöì”îû ¢îÅ!˜Á¬ öÇþešþœ !˜’Åëû „þöìîûyÐ Sg = 10 ms
-2V  

 
 
 
 
 

 

 

 

4. The temperature of 600g of cold water rises by 15
o
C when 300g of hot water at 50

o
C is 

added to it. Find the initial temperature of the cold water. 

 600g àþyuþy ‹öìœîû “þyþ™›yey 15
o
C î,!kþ þ™yëû– ë…˜ “þyöì“þ 50

o
C “þyþ™›yeyîû 300g †îû› ‹œ 

öì›Ÿyöì˜y £ëûÐ àþyuþy ‹öìœîû ²Ìyí!›„þ “þyþ™›yey !˜’Åëû „þöìîûyÐ 
 
 

 

 

 

2 kg 
1 kg 



(2) 
 

5. In the given circuit diagram if each resitance is of 100, then calculate current in arm BC. 

 ²Ì”_ î“Åþ˜#!Ýþîû ²Ìöì“þÄ„þ!Ýþ öîûyöì•îû ›y˜ 100 £öìœ–  BC  îyýîû ›öì•Ä “þ!vþüê²Ìîyöì£îû ›y˜ !˜’Åëû „þîûÐ 
 
 
 
 
 

 
 

 

6. A projectile's launch speed is 6 times that of its speed at its maximum height. Find the 

launch angle 0. 

 

 ~„þ!Ýþ þ²ÌöìÇþþ™öì’îû vþzêöìÇþþ™’ öìî† ¢öìîÅyF‰þ vþzF‰þ“þyîû öîöì†îû 6 =’Ð vþzêöìÇþþ™’ ö„þy’ 0 !˜’Åëû „þöìîûyÐ 

 

7. An observer is moving with half the speed of light towards a stationary source emitting 

waves at frequency 10GHz. What is the frequency of the wave measured by the observer? 

[Speed of light = 310
8
 ms

-1
.] 

 

 ~„þ‹˜ þ™ëÅöìîÇþ„þ xyöìœyîû †!“þîû xöì•Å„þ †!“þöì“þ 10GHz „þÁ™yöìBþîû “þîûD !˜†Å“þ„þyîû# ~„þ!Ýþ !ßþiîû vþzêöì¢îû 
!”öì„þ ‰þœöìŠéÐ þ™ëÅöìîÇþ„þ “þîûöìDîû „þÁ™yBþ „þ“þ þ™!îû›yþ™ „þîûöìîÚ [xyöìœyîû †!“þöìî† 310

8
 ms

-1
.] 

 

8. In a potentiometer experiment, it is found that no current passes through galvanometer 

when the terminals of the cell of internal resistance 1.5 are connected across 65cm of the 

potentiometer wire. If the cell is shunted by a resistance of 5, calculate the length of the 

wire at which a balance is found when the cell is connected across the wire. 
 

 ~„þ!Ýþ öþ™yöìÝþ˜!¢ç!›Ýþyîû þ™îû#Çþyëû 1.5 x¦þÄhsþîû#’ öîûy• !î!ŸÜT ~„þ!Ýþ “þ!vþüê öì„þy¡ìöì„þ 
öþ™yöìÝþ˜!¢ç!›Ýþyîû “þyöìîûîû 65cm ÷ì”öì‡ÅÄîû ›öì•Ä öëy† „þîûy £öìœ †Äyœ¦þyöì˜y!›Ýþyöìîûîû ›•Ä !”öìëû ö„þyöì˜y 
“þ!vþüê²Ìîy£ £ëû ˜yÐ ~îyîû ~„þ!Ýþ 5 öìîûyöì•îû ›y•Äöì› ö„þy¡ì!Ýþöì„þ ¢yrÝþ „þöìîû “þyöìîûîû ¢yöìí öëy† „þîûöìœ 
“þyöìîûîû „þ“þþ ÷ì”öì‡ÅÄ !˜ßþ™y” xîßþiy˜ þ™yçëûy ëyöìî “þy !˜’Åëû „þöìîûyÐ 

 
 

 

 

9. An electron moving along the x-axis has position given by 16 tx te m, where t is in 

second. How far is the electron from the origin when it momentarily stops? 

 

 x éôéxÇþ îîûyîîû ‰þœhsþ ~„þ!Ýþ £zöìœ„þÝþÆöì˜îû xîßþiy˜ 16 tx te mþ– öë…yöì˜ t ~îû ~„þ„þ ö¢öì„þuþÐ 
£zöìœ„þÝþÆ̃ !Ýþ ë…˜ Çþ!’öì„þîû ‹˜Ä íy›öìî–  “þ…˜ ö¢!Ýþ ›)œ!î %̈ öíöì„þ „þ“þ ”)öìîû íy„þöìîÚ 

 

10.  A rod of length 10cm lies along the principal axis of a concave mirror of focal length 10 

cm in such a way that its end closer to the pole is 20 cm away from the mirror. What is the 

length of the image? 
 

 10cm öšþy„þy¢ ÷ì”‡ÅÄ !î!ŸÜT  ~„þ!Ýþ xî“þœ ”þ™Åöì˜îû þ²Ì•y˜ xÇþ îîûyîîû 10cm ÷”‡ÅÄ !î!ŸÜT ~„þ!Ýþ îûvþ 
îûy…y xyöìŠéÐ ”þ™Åöì˜îû ö›îû&îû !˜„þÝþî“Åþ# îûöìvþîû ²Ìyhsþ!î %̈ ö›îû& öíöì„þ 20cm ”)öìîû xyöìŠéÐ îûvþ!Ýþîû ²Ì!“þ!îöìÁºîû 
÷”‡ÅÄ „þ“þ £öìîÚ 

 

11. Two filament bulbs of rated 220V - 100W and 220V - 40W are connected in parallel. This 

combination is connected with a source of v = 200sin(100t) V. Calculate the power 

dissipated in the combination. 
 

 220V - 100W ~î‚ 220V - 40W  öîû!Ýþ‚ë%_« ”%!Ýþ !šþœyöì›rÝþ îy!“þöì„þ ¢›yhsþîûyöìœ ë%_« „þöìîû 
¢›îyëû!Ýþöì„þ v = 200sin(100t) V vþzêöì¢îû ¢yöìí öëy† „þîûy £œÐ ¢›îyëû!Ýþîû îÄy!ëû“þ Çþ›“þy !˜’Åëû 
„þöìîûyÐ 

 

 
 

12. A boy whirls a stone tied with a string in a horizontal circle of radius 1.5m and at height 2m 

above the ground. Suddenly after breaking the string the stone strikes the ground after 

travelling a horizontal distance of 10m. What was the magnitude of the centripetal 

acceleration of the stone during the circular motion? 
 

 ~„þ!Ýþ öŠéöìœ ~„þ!Ýþ þ™yíîûöì„þ ”!vþüöì“þ öî¤öì• ›y!Ýþ öíöì„þ 2m vþzF‰þ“þyëû 1.5m  îÄy¢yöì•Åîû x %̃¦)þ!›„þ î,öì_ 
ö‡yîûyöì‰ŠéÐ £àþyê „þöìîû ”!vþü!Ýþ !Šé¤öìvþü þ™yíîû!Ýþ x %̃¦)þ!›„þ 10m ”)îûc x!“þe«› „þöìîû ›y!Ýþöì“þ þ™öìvþüÐ î,_„þyîû 
þ™öìí ö‡yîûyîû ¢›ëû þ™yíîû!Ýþîû ö„þw›%…# cîûöì’îû ›y˜ „þ“þ !ŠéœÚ  

 
 
 

E 

i 

 C 

B A 

F D 



(3) 
 

13. A wave is given by the equation 200sin 100 cos 100
10 10

y t x t x
    

       
   

 m. Find 

the frequency and velocity of the wave. 
 

 ~„þ!Ýþ “þîûöìDîû ¢›#„þîû’ £öìœy 200sin 100 cos 100
10 10

y t x t x
    

       
   

mÐ “þîûD!Ýþîû 

„þÁ™yBþ ~î‚ †!“þöìî† !˜’Åëû „þöìîûyÐ 

 

14. A proton is fired from very far away toward a nucleus with charge 120Q e  , where e is 

the electronic charge. It makes a closest approach of 10fm to the nucleus. Calculate the 

initial De Broglie wavelength (in units of fm) of the proton. 

27 15 9 15

p

0

5 h 1
m 10 kg, 4.2 10 Js / C, 9 10 m / F, 1fm 10 m

3 e 4

   
       

 
  

 

  ~„þ!Ýþ ö²ÌyÝþ˜öì„þ xöì˜„þ ”)îû öíöì„þ 120Q e  ‰þy‹Å !î!ŸÜT ~„þ!Ýþ !˜vþz!„Ïþëûyöì¢îû !”öì„þ !˜öìÇþþ™ „þîûy £œÐ 
öë…yöì˜ e £œ £zöìœ„þÝþÆ!˜„þ ‰þy‹ÅÐ ~!Ýþ !˜vþz!„Ïþëûyöì¢îû ¢îöì‰þöìëû „þyöìŠé 10fm öþ™ï¤ŠéyëûÐ ö²ÌyÝþöì˜îû ²Ìyí!›„þþ 
!vþ îÊ†!œ “þîûD ÷ì”‡ÄÅ !˜’Åëû „þöìîûy Sfm ~„þöì„þVÐ 

27 15 9 15

p

0

5 h 1
m 10 kg, 4.2 10 Js / C, 9 10 m / F, 1fm 10 m

3 e 4

   
       

 
 

 
 

 

15. A liquid drop of radius 10
-6

m breaks up into 1000 tiny drops of equal size. Find the 

resulting change in energy. (The surface tension of the liquid is 0.07 Nm
-1

.)  

 

 ~„þ!Ýþ 10
-6 

mû îÄy¢yöì•Åîû “þîûœ !î¨% 1000 !Ýþ ¢›y˜ xy„þyöìîûîû Ç%þo !î %̈öì“þ !î¦þ_« £öìëûöìŠéÐ vþzêþ™§¬ 
Ÿ!_«îû þ™!îûî“Åþ˜ !˜’Åëû „þöìîûyÐ S“þîûœ!Ýþîû þ™,ÛþÝþy˜ = 0.07 Nm

-1éV 

 

 

 
 

16. In the given circuit, find the charge between points A and B. 
 

 ²Ì”_ î“Åþ˜#îû A ç B !î %̈îû ›öì•Ä xy•yöì˜îû ›y˜ !˜ Å̃ëû „þîûÐ  
 
 
 
 
 

 

17.  A radioactive isotope has a half-life of T years. After how much time is its activity reduced 

to 3.125%? 
 

 ~„þ!Ýþ ö“þ‹!ßþ;þëû xy£zöì¢yöìÝþyöìþ™îû x•Åéôé‹#î˜ T îŠéîû– „þ“þ ¢›ëû þ™öìîû ~îû ¢!e«ëû“þy „þöì› 3.125% £öìîÚ 

 

 

18. A 1000kg boat is travelling at 100km/h when its engine is shut off, the frictional force  

between boat and water is 70f v , where v is the speed of the boat. Find the time 

required for the speed of the boat to slow down to 45km/h. 
 

 £z!O˜ îõþ „þöìîû ö”çëûyîû ¢›ëû 1000kg ¦þîûë%_« ~„þ!Ýþ ö˜ï„þy 100km/h  öîöì† ‰þœ!ŠéœÐ ö˜ï„þy ~î‚ 
‹öìœîû ›öì•Ä ‡¡ìÅ’ îœ 70f v – öë…y˜ v  £œ öì˜ï„þyîû †!“þöî†Ð ö˜ï„þyîû †!“þöìî† £Éy¢ öþ™öìëû 
45km/h  £öì“þþ „þ“þ ¢›ëû œy†öìî– “þy !˜’Åëû „þöìîûyÐ 

 

 

19. A heater radiates at the rate of 6000W, area of the coil is 0.1m
2
. Find the temperature of the 

coil assuming it a perfect black body. [Stefan-Boltzmann constant = 610
-8

 Wm
-2

K
-2

] 
   

 ~„þ!Ýþ !£Ýþyîû 6000W £yöìîû !î!„þîû’ „þîûöìŠé– „%þ[þœ#îû öÇþešþœ 0.1m
2Ð „%þ[þœ#!Ýþöì„þ ~„þ!Ýþ xy”ŸÅ „,þ¡Œîlßþ 

•öìîû £z£yîû “þyþ™›yey !˜’Åëû „þöìîûyÐ  [öÞÝþšþy˜éôéöìîyœäÝäþ‹Äy˜ •Ê&î„þ = 610
-8

 Wm
-2

K
-2

] 

 

20. A coil of inductance 0.5H and resistance 100 is connected across a source of 240V, 50Hz. 

Find the time lag between maximum voltage and maximum current. 
 

 0.5H xyöìîŸ ~î‚ 100 öîûyöì•îû ~„þ!Ýþ „%þ[þœ# 240V, 50Hz éôé~îû ~„þ!Ýþ vþzêöì¢îû ¢öìD ë%_«Ð 
¢öìîÅyF‰þ öì¦þyöìÎÝþ‹ ~î‚ ¢öìîÅyF‰þ “þ!vþüê ²Ìîyöì£îû  ›öì•Ä ¢›öìëûîû îÄî•y˜ !˜’Åëû „þöìîûyÐ 

 

 
 
 

10V 

 

2F 

2F 

 

2F 

 
1F 

 
1F 

 

A 

B 



(4) 
 

21. A closed and open pipe have same length. If the ratio of frequencies of their seventh 

overtones is 
1a

a


 , find the value of a. 

 ~„þ!Ýþ îkþ ~î‚ öì…yœy þ™y£zöìþ™îû ÷ì”‡ÄÅ ¢›y˜Ð “þyöì”îû ¢®› vþzþ™¢%öìîûîû x %̃þ™y“þ 
1a

a


 £öìœ–  a é ~îû ›y˜ 

!˜’Åëû „þöìîûyÐ 

 

 

22. In an experiment for determination of refractive index of the material of the prism by i    

plot, it was found that a ray incident at angle 35
o
, suffers a deviation of 40

o
 and the ray 

emerges at angle 79
o
. In that case what is the maximum possible value of the refractive 

index of the material of the prism? 

 

           ~„þ!Ýþ þ™îû#Çþyëû i    öœ…!‰þöìeîû ›y•Äöì› ~„þ!Ýþ þ!²Ì‹öì›îû vþzþ™y”yöì˜îû ²Ì!“þ¢îûyBþ !˜’Åëû „þîûyîû öÇþöìe– 
ö”…y ö†œ öë ~„þ!Ýþ îû!ÙÂîû 35

o xyþ™y“þ˜ ö„þyöì’îû ‹˜Ä !î‰þÄ%!“þ ö„þyöì’îû ›y’ 40
o ~î‚ îû!ÙÂ!Ýþ !²Ì‹öì›îû 

öíöì„þ 79
o ö„þyöì’ !˜†Å“þ £ëûÐ ~öìÇþöìe !²Ì‹öì›îû vþzþ™y”yöì˜îû ²Ì!“þ¢îûyöìBþîû ¢½þyîÄ ¢îÅy!•„þ ›y˜ „þ“þÚ 

 

23. Find the output Y of the logic circuit shown in figure. 
 

        !‰þöìe ²Ì”!ŸÅ“þ œ!‹„þ î“Åþ˜#!Ýþîû xyvþzÝþþ™%Ýþ Y !˜’Åëû „þöìîûyÐ 
 
 
 

 

24. The total mechanical energy of a 2kg particle moving along x-axis is 5J. Find the maximum 

velocity of the particle, if the potential energy is given by    4 22U x x x   J where x is 

in m.  
 

 2kg ¦þîûë%_« xéôé xÇþ îîûyîîû †!“þŸ#œ ~„þ!Ýþ îlßþîû ö›yÝþ ëy!sþf„þ Ÿ!_« 5J Ð £z£yîû !ßþi!“þŸ!_« 

   4 22U x x x   J £öìœ–  îlßþ!Ýþîû  ¢îÅy!•„þ öî† !˜’Åëû „þöìîûy– öë…yöì˜ x ~îû ~„þ„þ mÐ 

 

25. The magnetic flux of 
45.5 10 Wb is linked with a coil of 1000 turns having resistance of  

10. Find the induced electric energy in the coil if magnetic flux decreased to 0.510
-4

 Wb 

in 0.01s. 
 

 10 öìîûyöì•îû ~„þ!Ýþ „%þuþœ#öì“þ 1000 þ™y„þ xyöìŠé ~î‚ „%þuþœ#!Ýþîû ›•Ä !”öìëû 45.5 10  Wb öì‰þïÁº„þ 
²Ìîy£ ëyöì‰ŠéÐ ë!” 0.01s ¢›öìëûîû ›öì•Ä ö‰þïÁº„þ ²Ìîy£ „þöì› !†öìëû 0.510

-4 Wb £ëû “þöìî „%þuþœ#öì“þ 
xy!îÜT “þ!vþüê Ÿ!_«îû ›y˜ !˜ Å̃ëû „þöìîûyÐ 

 

 
 
 
 

 

 

———— × ———— 

Y 

A 

B 


