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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¡…îlßþþ 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. A projectile is fired in such a way that its horizontal range is equal to three times its 

maximum height. What is the angle of projection? 
 

 ~„þ!Ýþ þ²Ìy¢öì„þ ~›˜¦þyöìî ö․éyvþüy £œ öë x %̃¦)þ!›„þ ”)îûc ¢öìîÅyF‣þ vþzF‣þ“þyîû !“þ˜=’Ð ²Ìy¢!Ýþöì„þ „þ“þ ö„þy’ 
„þöìîû ö․éyvþüy £öìëû!․éœÚ 

 

 
 

 

2. Find current in the branch CD of the circuit shown in figure. 
 

 !‣þöìe ²Ì”!ŸÅ“þ î“Åþ˜#îû CD x‚öìŸ “þ!vþüê²Ìîy£ !˜’Åëû „þöìîûyÐ 
 
 
 
 

  

 

 

 
 

3. Three bodies of the same material and having masses m, m and 3m are at 

temperature 40
o
C, 50

o
C and 60

o
C respectively. If the bodies are brought in the 

thermal contact, what will be the final temperature? 

 m, m ç 3m ¦þöìîûîû !“þ˜!Ýþ îlßþ ~„þ£z vþzþ™y”yöì˜ †!àþ“þ ~î‚ “þyöì”îû “þyþ™›yey £œ ëíye«öì› 40
o
C, 

50
o
C ç 60

o
CÐ îlßþ !“þ˜!Ýþöì„þ ë!” “þyþ™#ëû ¢‚öìëyöì† xy˜y £ëû “þy£öìœ x!hsþ› “þyþ™›yey „þ“þ £öìîÚ 

 

 

 
 

4. A train slows down as it rounds a horizontal curve of radius 150 m uniformly from 

90 km/h to 50 km/h in 15 sec. Calculate the acceleration at the moment the train 

reaches 50 km/h. 
 

 ~„þ!Ýþ öÝþÆ˜ 150 m îÄy¢yöì„Åîû ~„þ!Ýþ x %̃¦)þ!›„þ îe«þ™öìíþ ‡%îûîyîû ¢›öìëû ¢›¦þyöìî †!“þ „þ!›öìëû 90 km/h 
öíöì„þ 15 sec ¢›öìëû 50 km/h £œ‟ öÝþÆ˜!Ýþîû †!“þöìî† 50 km/h £çëûyîû ›%ýöì“Åþ öìÝþÆ˜!Ýþîû cîû’ !˜’Åëû 
„þöìîûyÐ 

 

 
 
 

5. Two isolated metal spheres of radius R and 3R respectively have the same surface 

charge density   . If they are connected by a wire, then find the surface charge 

density of the spheres. 
 

 ”%!Ýþ þ™,í„þ xy!£“þ „y“þî ö†yœöì„þîû îÄy¢y„Å R ç 3R ~î‚ vþz¦þëû ö†yœöì„þîû xy„yöì̃ îû “þœ›y!e„þ ‡˜c 

   ¢›y˜Ð ö†yœ„þ”%!Ýþöì„þ ~„þ!Ýþ þ™!îûîy£# “þyîû !”öìëû ë%_« „þîûy £ìöìœ “þyöì”îû “þœ›y!e„þ ‡˜c !˜’Åëû 

„þöìîûyÐ 

 
 

 

SET - A 

2Ω 

 

2Ω 

 

3V 

A 
3Ω 

 

2Ω 

D C 



(2) 
 

6. Two waves are represented by equations  1 0 57y acos t kx .   m and 

 2 2 5y asin t kx .   m , where x is in meter(m) and t in sec. Find the phase 

difference between them. 
 

 ”%!Ýþ “þîûöìDîû ¢›#„þîû’ ëíye«öì›  1 0 57y acos t kx .   m ~î‚  2 2 5y asin t kx .    

m ‟  x ~îû ~„þ„þ meter(m) ~î‚ t éôé~îû ~„þ„þ secÐ “þîûD ”%!Ýþîû ”Ÿy þ™yíÅ„þÄ !˜’Åëû „þîûÐ 
 

 

 

 
 

7. Potential energy of the particle of mass m is given by    0 1 cos , U x U ax  where 

0U  and a are constants. Find the time period of oscillations that the particle 

performs about the equilibrium position. 
 

 m  ¦þöìîûîû ~„þ!Ýþ îlßþîû !ßþi!“þ Ÿ!_« £œ    0 1 cos U x U ax ,  öë…yöì˜ 0U ~î‚ a  £œ „Ê&î„þÐ  

¢y›Äîßþiy˜öì„þ ö„þw „þöìîû îlßþ!Ýþîû ö”yœ˜ „þyœ !˜’Åëû „þöìîûyÐ 

 

 
 
 

8. A metallic rod PQ of length L, placed along y-axis in a magnetic field ˆ oB k . Find 

the potential difference between P and Q, if the rod moves with a velocity 

0

ˆ ˆ3

2 2

 
   

 

i j
v v . 

 ~„þ!Ýþ L ÷ì”öì‡ÄÅîû „y“þî ”[þ PQ öì„þ y- xÇþ îîûyîîû ˆ oB k  öì‣þïÁº„þöìÇþöìe îûy…y £œÐ ”[þ!Ýþöì„þ 

0

ˆ ˆ3

2 2

 
   

 

i j
v v öîöì† ¢îûyöìœ‟ ”öì[þîû ”%£z²Ìyhsþ P ~î‚ Q ~îû ›öì„Äþ !î¦þî ²Ìöì¦þ” !˜’Åëû „þöìîûyÐ 

 

 
 
 
 

 

9. A refrigerator has to maintain eatables kept inside at 9
o
C, if room temperature is 

36
o
C. Calculate the coefficient of performance. 

 

 ‡öìîûîû “þyþ™›yey 36
o
C £öìœ ~„þ!Ýþ öîû!šÊþ‥yöìîûÝþyöìîûîû !¦þ“þöìîû îûy…y …yîyîû=!œöì„þ 9o

C “þyþ™›yey î‥yëû 
îûy…yîû ‥˜Ä „þ›ÅÇþ›“þy =’yBþ †’˜y „þöìîûyÐ 

 

 

 
 

 10. The magnetic field of 64 10 T produced at the centre of a current carrying regular 

hexagon loop of side 1m. Find the value of current in the loop. 
 

 1m îyý !î!ŸÜT ~„þ!Ýþ ¢%¡ì› ¡ìvþü¦)þ‥y„þyîû “þ!vþüê þ™!îûîy£# œ%öìþ™îû ö„þöìw 64 10 T ‣%þÁº„þöìÇþe vþzêþ™§¬ 
£öìœ ‟ œ%öìþ™îû ›öì„Ä “þ!vþüêþ ²Ìîyöì£îû ›y˜ !˜’Åëû „þöìîûyÐ 

 

 
 

  

11. A person weighs 591 N at the moment when an elevator is starting and 391 N when 

it is stoping while standing on a weighing scale inside the elevator. If the magnitude 

of the acceleration is the same during the starting and stopping then determine (a) 

the actual mass of the person and (b) the acceleration of the elevator. 
 

 !œšäþöìÝþîû ›öì„Ä xî!ßþi“þ ~„þ!Ýþ ç‥˜ ›yþ™yîû ëöìsþfîû çþ™îû ”yvþüyöì˜y ~„þ îÄy!_«îû ç‥˜ !œšäþÝþ!Ýþ ‣þœöì“þ 
Öîû& „þîûyîû ›%£)öì“Åþ ö”…yëû 591 N ~î‚ !œšäþÝþ!Ýþîû íy›öì“þ Öîû& „þîûyîû ›%£)öì“Åþ ö”…yëû 391 N Ð ë!” 
!œšþäÝþ!Ýþîû ‣þœöì“þ Öîû& £îyîû ~î‚ íy›öì“þ íy„þyîû ›%£)öì“Åþ cîûöì’îû ›y˜ ~„þ£z £ëû “þy£öìœ (a) ö¢£z îÄy!_«îû 
²Ì„,þ“þ ¦þîû ~î‚ (b) !œšäþÝþ!Ýþîû cîû’ !˜’Åëû „þöìîûyÐ 

 

 
 
 
 

12. An air bubble of volume 1.0 cm
3
 rises from the bottom of a lake 40 m deep at a 

temperature of 12
o
C. To what volume does it grow when it reaches the surface, 

which is at a temperature of 35
o
C. 

 

 1.0 cm
3
 xyëû“þöì˜îû ~„þ!Ýþ îyëû% î%”î%” 40 m †¦þ#îû ‥œyŸöìëûîû ˜#‣þ öíöì„þ vþzöìàþ xyöì¢ öë…yöì˜îû 

“þyþ™›yey !․éœ 12
o
CÐ ‥œyŸöìëûîû ™,öìÛþ öþ™ï¤․éyöìœþ ~!Ýþîû xyëû“þ˜ þ„þ“þ þ™!îû›yöì’ î,!kþ þ™yöìî‟ ë!” 

‥œyŸöìëûîû þ™,öìÛþîû “þyþ™›yey 35
o
C £ëûÐ 

 

 

 

 
 



(3) 
 

13. In a single slit diffraction experiment first minima for 1 6600  Å coincides with 

first maxima for wavelength 2 , calculate the value of 2 . 
 

 ~„þ!Ýþ ~„þ„þöìîû…y!․éo xþ™îÅ“þ˜ þ™îû#Çþyëû 1 6600  Å “þîûD ÷”öì‡ÄÅîû ²Ìí› xî›!î %̈!Ýþ 2  “þîûD 

÷”öì‡ÅÄîû ²Ìí› ‣þîû› !î %̈öì“þ !›!œ“þ £öìœ‟ 2 ~îû ›y˜ !˜’Åëû „þöìîûyÐ 
 

 

 
 

14.  Two coils of self-inductances 6mH and 8mH are connected in series and are 

adjusted for highest co-efficient of coupling. What will be equivalent self-

inductance  for the assembly? 
 

 öì×!’ ¢›îyöìëû  6mH  ç 8mH  ßþºyöìîŸyöìBþîû ”%!Ýþ „%þ[þœ# œy†yöì̃ y £œÐ ~öì”îû ë%!@Â“þ =’yBþ ¢öìîÅyF‣þ 
£öìœ ¢›îyëû!Ýþîû “%þœÄ ßþºyöìîŸyìBþ „þ“þ £öîÚ 

 

 
 

 

15. At some instant, the number of radioactive atoms in a sample is N0 and after time t, 

the number decreases to N. It is found the graphical representation lnN versus t 

along the y and x axis respectively is a straight line. Determine the slope of this line. 
 

 öì„þy˜ ~„þ ›%£)öì“Åþ‟ ~„þ!Ýþ ˜›%˜yëû ö“þ‥!ßþ;þëû þ™îû›y’%îû ¢‚…Äy N0 ~î‚ t  ¢›ëû ~îû þ™öìîû ¢‚…Äy!Ýþ é N ôé~ 
ö˜öì› xyöì¢Ð öìœ…!‣þöìe lnN  î˜y› t  ö„þ  ëíye«öì›  y ~î‚ x xÇþ îîûyîîû vþzþ™ßþiyþ™˜ „þîûöìœ ~„þ!Ýþ 
¢îûœ öîû…yþ þ™yçëûy ëyëûÐ ö¢£z ¢îûœ öîû…y!Ýþîû ˜!“þ  !˜’Åëû „þöìîûyÐ 

 

 

 
 

16. A billiard ball moving at 5 m/s along x axis strikes a stationary ball of same mass. 

After the collision, the first ball moves with velocity 4.33 m/s at an angle of 30
o
 

with respect to the original path of motion. Assuming an elastic collision and 

ignoring friction and rotational motion, find the velocity and angle with x axis of 

struck ball. 
 

 ~„þ!Ýþ !î!œëûyvÅþ îœ x xÇþ îîûyîîû 5 m/s †!“þöìîöì† ~„þ£z ¦þöìîûîû xyöìîû„þ!Ýþ !ßþiîû îœöì„þ „yEþy !”œÐ 
¢‚‡yöì“þîû þ™îû ²Ìí› îœ!Ýþ  4.33 m/s †!“þöìîöì† †!“þîû ›)œ þ™öìíîû ¢yöìþ™öìÇþ 30

o ö„þy’ „þöìîû ․%éöìÝþ ‣þœœÐ 
!ßþi!“þßþiyþ™„þþ ¢‚‡ëÅ „öìîû !˜öìëû‟ ‡¡ì’Å ~î‚ ‡%’Å̃  vþzöìþ™Çþy „þöìîû „yEþy …yçëûy îœ!Ýþîû †!“þ ~î‚ x xöìÇþîû 
¢yöìí öì„þy’ „þ“þ £öìî !˜’Åëû „þöìîûyÐ 

 

 
 

17. In the circuit shown in figure, assume that the diode to be ideal, calculate the current 

through the resistance 5 Ω, when the connection is made only through (i) K1 and (ii) 

K2 key separately. 
 

 !‣þöìe ²Ì”!ŸÅ“þ vþyëûvþ=!œ £œ xy”ŸÅ vþyëûvþÐ ö„þîœ›ye (i) K1 ~î‚ (ii) K2 ‣þy!îîû ¢y£yöìëÄ xyœy”y 
xyœy”y ¦þyöì† î“Åþ˜#îû ¢‚öìëy† „þîûy £öìœ 5 Ω  öîûyöì„îû ›öì„Ä !”öìëû ²Ìîy!£“þ “þ!vþüê²Ìîyöì£îû ›y˜ !˜’Åëû 
„þöìîûyÐ  

 
 
 
 
 
 
 
 

 

 

 

 

 
 

18. A solid cylindar of mass m and radius r is rolling down an inclined plane without 

slipping. What will be the expression of  speed of its centre of mass when the 

cylinder reaches the bottom of the plane, where the height of the incline is h. 
 

 m ¦þöìîûîû ~î‚ r îÄy¢yöì„Åîû ~„þ!Ýþ !˜öìîûÝþ ö‣þy• ˜“þ“þœ îîûyîîû ˜y £vþüöì„þ Ö„% †!vþüöìëû !˜öì‣þ ˜y›öì․éÐ 
˜“þ“þöìœîû vþzF‣þ“þy h £öìœ‟ ˜“þ“þöìœîû þ™y”öì”öìŸ öìþ™ï․éyöìœ ö‣þy•!Ýþîû ¦þîûöì„þöìwîû †!“þöìîöì†îû îûy!Ÿ›yœy 
öìîîû „þöìîûyÚ 
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19. One 50W, 100V bulb is to be connected to 220V, 50 Hz AC circuit. Find the value 

of inductor that will be connected in series with the bulb. 
  

 ~„þ!Ýþ 50W, 100V  îyÍºöì„þ 220V, 50 Hz AC î“Åþ˜#öì“þ ¢‚ë%_« „þîûöì“þ £öìîÐ îyÍº!Ýþîû ¢öìD öì×’#öì“þ 
„þ“þ ›yöì˜îû xyöìîŸ„þ ë%_« „þîûöì“þ £öìî‟ “þy !˜’Åëû „þöìîûyÐ 

 

 

 
 

20. A plastic sphere floats in water with 50% of its volume submerged. This same 

sphere floats in glycerin with 40% of its volume submerged. Determine the 

densities of the glycerin and the sphere. 
 

 ~„þ!Ýþ ²Õy!ÞÝþöì„þîû ö†yœ„þ ‥öìœîû ›öì„Ä “þyîû xyëû“þöì̃ îû 50%  !˜›!I“þ £öìëû ¦þyöì¢Ð ö¢£z ~„þ£z ö†yœ„þ 
!@Õ¢y!îûöì˜îû ›öì„Ä “þyîû xyëû“þöì˜îû 40% !˜›!I“þ £öìëû ¦þy¢öìœ‟ !@Õ¢y!îûì̃  ~î‚ ö†yœ„þ!Ýþîû ‡˜c !˜’Åëû 
„þöìîûyÐ 

 

 

21. A small body of mass m is fixed to the middle of a stretched string of length 2l. If 

tension of the string is T0 in equilibrium, then find the angular frequency of small 

oscillations of the body in the transverse direction. 
 

 2l  ÷ìì”öì‡ÅÄîû ~„þ!Ýþ Ýþy˜y “þyöìîûîû ›yGþ…yöì˜ m ¦þöìîûîû ~„þ!Ýþ Ç%þo îlßþ xyÝþ„þyöì˜y xyöì․éÐ ë!” ¢y›Äîßþiyëû 
“þyöìîûîû Ýþy˜ T0  £ëû‟ “þy£öìœ Ç%þo ö”yœöì˜îû ‥˜Ä “þ#ëÅ„þ !”öì„þ îlßþ!Ýþîû ö„þï!˜„þ „þÁ™yBþ !˜’Åëû „þöìîûyÐ  

 

 
 

22. If the energy of electron in H-atom revolving around the nucleus is 0.85 eV, find 

the angular momentum of this electron. 
 

 H þ™îû›y’%îû !˜vþz!„Ïþëûyöì¢îû ‣þ“%þ!”Åöì„þ xyî“ÅþŸ#œ £zöìœ„þÝþÆöì˜îû Ÿ!_« 0.85 eV £öìœ‟ ç£z £zöìœ„þÝþÆöì˜îû 
ö„þï!’„þ ¦þîûöìî† !˜’Åëû „þöìîûyÐ 

 

 
 

23. A rectangular slab of refractive index   is placed on another identical slab having 

refractive index 3. A coin is placed below the lower slab. Find the value of   so 

that the coin appears at the interface of the slabs when look from top. 
 

   ²Ì!“þ¢îûyBþ !î!ŸÜT ~„þ!Ýþ xyëû“þ„þyîû ßþÔÄyîöì„þ xyöìîû„þ!Ýþ ~„þ£zîû„þ› ßþÔÄyöìîîû çþ™îû î¢yöì˜y £œ ëyîû 
²Ì!“þ¢îûyBþ 3Ð ˜#öì‣þîû ßþÔÄyöìîîû “þœöì”öìŸ ~„þ!Ýþ ›%oy îûy…y xyöì․éÐ vþzþ™îû öíöì„þ “þy„þyöìœ ›%oy!Ýþöì„þ ”%!Ýþ 
ßþÔÄyöìîîû ¢‚öìëy† ßþiöìœ xyöì․é îöìœ ›öì˜ £öìœ   ~îû ›y˜ !˜’Åëû „þöìîûyÐ 

 

 
 
 
 
 

 

24. 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 
 
 
 
 
 
 

 

 

 
 

25. An aeroplane is in level flight at constant speed and each of its two wings has an 

area of 25 m
2
. If the speed of the air is 180 km/h at the lower surface of the wings 

and 234 km/h at the upper surface of the wings, then determine the mass of the 

aeroplane. (Take air density to be 1 kgm
-3

). 
 

~„þ!Ýþ vþzöìvþüy‥y£y‥ ¢›vþzF‣þ“þyëû  ¢›†!“þöì“þ vþzvþüöì․éþ ~î‚ ~îû ²Ì!“þ!Ýþ vþy˜yîû öÇþešþœ 25 m
2 Ð  ë!” 

vþy˜y=!œîû ˜#öì‣þîû “þöìœ îy“þyöì¢îû †!“þöìî† 180km/h ~î‚ vþzþ™öìîûîû “þöìœ îy“þyöì¢îû †!“þöìî† 234 

km/h  £ëû “þy£öìœ  vþzöìvþüy‥y£y‥!Ýþîû ¦þîû !˜„Åyîû’ „þöìîûyÐ S„öìîû ˜yç îyëû%îû ‡˜c 1 kgm
-3V 
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