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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¡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. A carpet is to be installed in the floor of a room whose length and width are measured to be 

12.71 m and 3.46 m respectively. Find the area of the floor of the room in correct 

significant figures. 
 

 12.71 !›Ýþyîû ÷”‡ÅÄ ç 3.46 !›Ýþyîû ²Ìöìßþiîû ~„þ!Ýþ „þyöìþ™ÅÝþ ~„þ!Ýþ ‡öìîûîû ö›öìGþöì“þ þ™y“þöì“þ £öìîÐ ‡öìîûîû ö›öìGþîû 
öÇþešþœ ¢!àþ„þ =îû&cþ™)’Å ¢‚…Äyëû !˜’Åëû „þîûÐ 

 

 

2. A convex lens of focal length 30cm produces 5 times magnified real image of an object. 

What is the object distance? 
 

 30cm öšþy„þy¢ ÷”‡ÅÄ !î!ŸÜT ~„þ!Ýþ vþz_œ öœª ~„þ!Ýþ îlßþîû 5 =˜ !îî!„Å“þ ¢”ä!îÁº ÷“þîû# „þöìîûÐ îlßþîû ”)îûc !˜’Åëû 
„þîûÐ 

 

3. A diatomic gas (γ=1.4) does 200 J of work when it is expanded isobarically. Find the heat 

given to the gas in the process. 

 
 

 ~„þ!Ýþ !mþ™îû›y˜%„þ †y¢öì„þ (γ=1.4) ¢›‰þyöìþ™ ¢Á±¢y!îû“þ „þîûöìœ †Äy¢!Ýþ 200 ‹%œ „þyëÅ „þöìîûÐ ~£z þ™kþ!“þöì“þ 
†Äyöì¢ ²Ì”_ “þyöìþ™îû þ™!îû›y˜ !˜’Åëû „þîûÐ 

 

4. An astronaut on a strange planet finds that he can jump a maximum horizontal distance of 

15 m if his initial speed is 3 m/s. What is the free fall acceleration on the planet? 

 
 

 ~„þ!Ýþ xq$“þ @ùÌöì£ ~„þ‹˜ ˜¦þØþîû ö”…œ öë‟ ö¢ x˜%¦)þ!›„þ¦þyöìî ¢öìîÅyF‰þ 15 !›Ýþyîû ”)îûc œyšþyöì“þ þ™yöìîû‟ ë!” 
“þyîû ²Ìyí!›„þ öî† þ 3 m/s £ëûÐ ú @ùÌöì£ ›%_« þ™“þöì˜îû cîû’ „þ“þÚ 

 

 

5. Find the energy storage between A and B in the figure. 

 

 

 

 

 

 

 ²Ì”!ŸÅ“þ !‰þöìe A ~î‚ B !î¨%îû ›öì„Ä ¢!Mþé“þ Ÿ!_«îû ›y˜ !˜’Åëû „þîûÐ 
 
 

 4V 

A B 

4F 

4F 4F 

4F 

4F 4F 



(2) 
 

6. A particle moves with simple harmonic motion in a straight line. Starting from the rest it 

travels a distance l in first 𝞽/2 second and in next 𝞽/2 second it travels 2l in same direction. 

Find the time period of oscillation. 
 

 ~„þ!Ýþ „þ’y ¢îûœöìîû…y îîûyîîû ¢îûœ ö”yœ†!“þ ¢Á™§¬ „þîûöìŠéÐ !ßþiîû xîßþiy öíöì„þ ²Ìí› 𝞽/2 sec éôé~ „þ’y!Ýþ l ”%îûc 
ëyëû ~î‚ þ™îûî“þ#Å 𝞽/2 sec ~ „þ’y!Ýþ ~„þ£z !”öì„þ 2l ”%îûc ëyëûÐ ö”yœöì˜îû þ™ëÅyëû„þyœ !˜’Åëû „þîûÐ 

 

7.  In a train, the compartments are connected by couplers, which are under tension as the 

engine pulls the train. As you move from the engine to the last compartment, does the 

tension in the couplers increase, decrease or stay the same as the train speeds up? 

 
 

 öÝþÆöì˜ „þÁ™yÝÅþöì›rÝþ=!œ „þyþ™œyîû !”öìëû ë%_« íyöì„þ ~î‚ £z!O˜ ë…˜ öÝþÆ˜öì„þ Ýþyöì˜ “þ…˜ ö¢=!œöì“þç Ýþyöì˜îû ¢,!ÜT 
£ëûÐ ë…˜ öÝþÆ˜!Ýþ †!“þ îyvþüyöì“þ íyöì„þ “þ…˜ ë!” £z!O˜ öíöì„þ öŸ¡ì „þÁ™yÝÅþöì›öìrÝþîû !”öì„þ ëyçëûy ëyëû “þy£öìœ 
„þyþ™œyöìîûîû Ýþy˜ !„þ îyvþüöìî‟ „þ›öìîþ ˜y ~„þ£z íy„þöìîÚ 

 

 
 
 

8. The area of each plate of a parallel plate capacitor is 60 cm
2 

and electric field between the 

plates is 300 kV/m. If the place between the plates is filled with air (ɛ0 = 8.854×10
-12 

F/m), 

find the charge on the plates. 

 

 ~„þ!Ýþ ¢›yhsþîûyœ þ™y“þ „yîûöì„þîû ²Ìöì“þÄ„þ þ™yöì“þîû öÇþešþœ 60 cm
2 ~î‚ þ™yöì“þîû ›„Äî“þ#Å “þ!vþüê²ÌyîœÄ 300 

kV/mÐ þ™y“þ”%!Ýþîû ›„Äî“þ#Å ßþiy˜ îyëû%myîûy þ™)’Å £öìœ‟ þ™y“þ”%!Ýþîû xy„y˜ !˜’Åëû „þîûÐ (ɛ0 = 8.854×10
-12 

F/m) 

 

9. The current (i) in an inductor is varying with time (t) 

according to the plot shown in figure. Draw the variation of 

voltage across the inductor with time. 

 

 

 ~„þ!Ýþ xyöìîŸöì„þîû ›„Ä !”öìëû “þ!vþüê²Ìîy£ (i) ²Ì”_ !‰þey˜%ëyëû# ¢›öìëûîû (t) 
¢öìD þ™!îûî!“Åþ“þ £ëûÐ ¢›öìëûîû ¢öìD xyöìîŸöì„þîû !î¦þöìîîû þ™!îûî“Åþ˜ öœì…îû 
¢y£yöìëÄ ²Ì„þyŸ „þîûÐ 

 

 

10. A satellite is in a circular orbit around the earth at an altitude of 1000 km. The radius of the 

earth is 6.37×10
6 

m and mass is 5.98×10
24 

kg. Find the time period of rotation of the 

satellite. (Given  G= 6.673×10
-11

 Nm
2
kg

-2
) 

 

 ~„þ!Ýþ vþzþ™@ùÌ£ 1000 km vþzF‰þ“þyëû þöíöì„þ þ™,!íî#îû ‰þy!îû!”öì„þ î,_y„þyîû „þÇþþ™öìí ‡%îûöìŠéÐ þ™,!íî#îû îÄy¢y„Å 
6.37×10

6 
m ~î‚ ¦þîû 5.98×10

24 
kg Ð vþzþ™@ùÌ£!Ýþîû ‡)’Åöì˜îû þ™ëÅyëû„þyœ !˜’Åëû „þîûÐ Sö”çëûy xyöìŠ G= 

6.673×10
-11

 Nm
2
kg

-2é V 

 

 
 

11. Calculate the heat absorbed in Joule by a system in 

going through the cyclic process shown in figure. 

 

 

 
 

 !‰þöìe ²Ì”!ŸÅ“þ ‰þe«y„þyîû þ™kþ!“þöì“þ “þyþ™ @ùÌ£öì˜îû þ™!îû›y˜  
 ‹%öìœ !˜’Åëû „þîûÐ 
 

 

12. A uniform ladder of length L and weight 50N rests against a smooth vertical wall. If the 

coefficient of static friction between the ladder and the ground is µ
 
= 0.4, find the minimum 

angle (𝞱min) between the ladder and the ground at which the ladder does not slip. 

 
 

 L ÷”‡ÅÄ ç 50N ç‹öì˜îû ~„þ!Ýþ ¢%¡ì› ›£z ~„þ!Ýþ ›¢,’ …yvþüy ö”çëûyöìœ !ßþiîû¦þyöìî œy†yöì˜y xyöìŠéÐ ë!” ›£z ç 
¦)þ!›îû ›öì„Ä !ßþií ‡¡ìÅ’ =˜yBþ µ

 
= 0.4 £ëû “þöìî ›£z ç ¦)þ!›îû ›öì„Ä ˜)˜Ä“þ› ö„þy˜ (𝞱min) „þ“þ £öìœ ›£z!Ýþ 

£vþü„þyöìî ˜yÐ 
 

 

t 

i 

T 
T 

2 

V(cc) 

100 

100 300 

300 

P(kPa) 



(3) 
 

13. Plot the following function 2y(t) 1 sin t     where  is a constant. 

 

 

 !˜Á¬!œ!…“þ xöìþ™Çþ„þ!Ýþîû öœ… xBþ’ „þîû‟ öë…yöì˜  ~„þ!Ýþ „Ê&î„þÐ 

 2y(t) 1 sin t    

 
 

 
 
 
 

14. In the circuit shown in figure, assume the diodes to 

be ideal. When Vi increases from 2V to 6V, determine 

the change in current from A to B in the circuit. 

 

 
 

 !‰þöìe ²Ì”!ŸÅ“þ î“Åþ˜#öì“þ vþyöìëûyvþ=!œ £œ xy”ŸÅ vþyöìëûyvþÐ Vi ~îû 
›y˜ 2V öíöì„þ 6V îyvþüyöìœ î“Åþ˜#îû A öíöì„þ B ²Ìyöìhsþ ²Ìîy!£“þ 
“þ!vþüê²Ìîyöì£îû þ™!îûî“þÅ̃  !˜’Åëû „þîûÐ 

 

 

15. An open glass tube is immersed in mercury in such a way that a length of 8 cm extends 

above the mercury level. The open end of the tube is then closed and sealed. After that the 

tube is raised vertically up by additional 46 cm. What will be the length of the air column 

above the mercury in the tube?  (Atmospheric pressure = 76 cm Hg) 

 

 

 ”%£z²Ìyhsþ ö…yœ›%öì…îû ~„þ!Ýþ @Õy¢!Ýþvþzî þ™yîûöì” ~›˜¦þyöìî övþyîyöì˜y £œ öë ˜öìœîû 8 cm þ™yîû” “þöìœîû vþzþ™öìîû 
öî!îûöìëû íyöì„þÐ ˜öìœîû ö…yœy ›%…!Ýþ ~îûþ™îû þ™%öìîûyþ™%!îû îõþ „þîûy £œÐ ~îûþ™îû ˜œ!Ýþ œÁº¦þyöìî vþzþ™öìîûîû !”öì„þ xyîûç 
46 cm ö“þyœy £œÐ ˜öìœîû ›öì„Ä þ™yîûöì”îû vþzþ™öìîû îyëû% hßþöì½þîû ÷”‡ÅÄ „þ“þ £öìîÚ Sîyëû%‰þyþ™ = 76 cm Hg V 

 

 

16. A force F acts tangentially at the highest point of a sphere of mass m kept on a rough 

horizontal plane. If the sphere rolls without slipping, find the acceleration of the centre of 

the sphere. 

 
 

 m ¦þöìîûîû ~„þ!Ýþ ö†yœ„þ ~„þ!Ýþ x›¢,’ x˜%¦)þ!›„þ“þöìœîû vþzþ™îû îûy…y xyöìŠé ~î‚ F ›yöì˜îû ~„þ!Ýþ îœ ö†yœöì„þîû 
¢öìîÅyF‰þ !î¨%öì“þ ßþ™ŸÅ„þ îîûyîîû !e«ëûy „þîûöìŠéÐ ë!” ö†yœ„þ!Ýþ ˜y £vþüöì„þ ‡%îûöì“þ íyöì„þ “þöìî ö†yœ„þ!Ýþîû ö„þöìwîû 
cîû’ !˜’Åëû „þîûÐ 

 

 

17. Archimedes was asked to determine whether a crown made for the King consisted of pure 

gold or not. He solved this problem by weighing the crown first in air and then in water. 

Suppose the scale reads 7.84N in air and 6.86N when completely submerged in water. What 

should Archimedes have told the King? (Density of gold is 19.3×10
3
 kg/m

3
, density of 

water = 1000 kg/m
3
) 

 
 

 xy!„Åþ!›!vþ¢öì„þ îœy £œ‟ îûy‹yîû ›%„%þÝþ!Ýþ …¤y!Ýþ ö¢y˜yîû !„þ˜y !˜’Åëû „þîûöì“þÐ !“þ!˜ ¢›¢Äyîû ¢›y„y˜ „þîûyîû ‹˜Ä 
›%„%þÝþ!Ýþ ²Ìíöì› îyëû% ›y„Äöì› ç‹˜ „þîûöìœ˜ ~î‚ “þyîûþ™îû ¢Á™)’Å ‹öìœ v%þ!îöìëûÐ „îûy ëy„þ îyëû%öì“þ ç‹˜ öþ™öìœ˜ 
7.84N ~î‚ ‹öìœ ¢Á™)’Å !˜›!I“þ xîßþiyëû öþ™öìœ˜ 6.86NÐ xy!„Åþ!›!vþ¢ îûy‹yöì„þ „þ# !¢kþyhsþ ‹y˜yöìœ˜Ú 
Sö¢y˜yîû ‡˜c 19.3×10

3
 kg/m

3‟ ‹öìœîû ‡˜c = 1000 kg/m
3
) 

  

 

 18. An electron of charge 1.6×10
-19

 C is rotating 3×10
15

 times per second in a circular path of 

radius 4.8×10
-11

 m. Calculate the magnetic field H at the centre of the circular path. 

 
 

 4.8×10
-11

 m îÄy¢yöì„Åîû î,_þ™öìí‟ 1.6×10
-19

 C xy„y˜ !î!ŸÜT ~„þ!Ýþ £zöìœQÉ˜ þ²Ì!“þ ö¢öì„þöì[þ 3×10
15 îyîû 

‡%îûöìŠéÐ î,_þ™öìíîû ö„þöìw ö‰þïÁº„þöìÇþe H !˜’Åëû „þîûÐ 

 

 

50  

100  

3V 

A B 

Vi 



(4) 
 

19. Four identical metal plates of area A are separated by a distance d in air medium and the 

connection is shown in the figure. What is the capacitance between P and Q? 
 

 A öÇþešþœ !î!ŸÜT ~„þ£zîû„þöì›îû ‰þyîû!Ýþ „y“þî þ™y“þ 
îyëû% ›y„Äöì› þ™îûßþ™îû öíöì„þ d îÄî„yöì˜ xyöìŠé ~î‚ 
!‰þey˜%ëyëû# ë%_«Ð P ç Q ~îû ›öì„Ä „yîû„þc „þ“þ 
£öìîÚ 

 

 
 
 
 
 

20. There is a small air bubble inside a glass sphere (µ=1.5) of radius 10cm. The bubble is 4 cm 

below the glass surface and viewed normally from the top. Find the apparent depth of the 

bubble. 

  
 

 10cm îÄy¢yöì„Åîû ~„þ!Ýþ „þyöì‰þîû (µ=1.5) ö†yœöì„þîû !¦þ“þöìîû ~„þ!Ýþ öŠéyÝþ î%”î%” xyöìŠéÐ î%”î%”!Ýþ ö†yœöì„þîû 
vþzþ™!îû“þœ öíöì„þ 4 cm !˜öì‰þ xyöìŠé ~î‚ vþzþ™îû öíöì„þ œÁº¦þyöìî ö”…y £öìFŠéÐ î%”î%”!Ýþîû xyþ™y“þ †¦þ#îû“þy !˜’Åëû 
„þîûÐ 

 

 

21. A mass m1 is supported by a massless string wound around a 

uniform hollow cylinder of mass m2 and radius R. If the string does 

not slip on the cylinder, with what acceleration will the mass m1 fall 

on release? 
 

 m1 ¦þöìîûîû ~„þ!Ýþ îlßþ ¦þîû£#˜ ~„þ!Ýþ “þyîû !”öìëû ë%_«‟ öë!Ýþ m2 ¦þöìîûîû ~î‚ R  
îÄy¢yöì„Åîû ~„þ!Ýþ š¤þyþ™y ˜öìœ ‹vþüyöì˜yÐ ë!” “þyîû!Ýþ ˜öìœîû vþzþ™îû ˜y £vþü„þyëû “þöìî m1 

¦þöìîûîû îlßþ!Ýþ öŠéöìvþü !”öìœ „þ“þ cîûöì’ þ™vþüöìîÚ 
 

 

22. A geyser heats water, flowing at the rate of 3 litres per minutes, from 27
o
 C to 77

o
 C. If the 

geyser operates on a gas burner, what is the rate of consumption of the fuel if its heat of 

combustion is 4×10
4
 J/gm. 

 

 ~„þ!Ýþ !†¢yìîû SgeyserV 3 lit/min £yöìîû ²Ìîy!£“þ ‹öìœîû “þyþ™›yey 27
o
 C öíöì„þ 77

o
 C éôé~ vþz_® „þîûöì“þ 

þ™yöìîûÐ ë!” !†¢yîû!Ýþ †Äy¢ îy’Åyîû !”öìëû ‰þyœyöì˜y £ëû ~î‚ îy’Åyîû!Ýþîû ‹µœ˜ £yîû 4×10
4
 J/gm £ëû “þy£öìœ ‹µyœy!˜ 

…îûöì‰þîû £yîû !˜’Åëû „þîûÐ 
 

 

23. When a light ray travels from one medium to another and gets refracted, velocity of light 

becomes double. For total internal reflection what is the value of critical angle? 
 

 xyöìœy„þîû!ÙÂ ë…˜ ~„þ!Ýþ ›y„Ä› öíöì„þ x˜Ä ›y„Äöì› ²Ì!“þ¢,“þ £ëû “þ…˜ “þyîû †!“þöìî† !m=˜ £ëûÐ x¦þÄhsþîû#˜ þ™)’Å 
²Ì!“þšþœöì˜îû ‹˜Ä ¢‚„þÝþ ö„þyöì’îû ›y˜ „þ“þ £öìîÚ 

 

 

24. What amount of heat must be supplied to 20 g of nitrogen (at room temperature) to raise its 

temperature by 45
O
 C at constant pressure? (Molecular mass of N2 = 28, R = 8.3 Jmol

-1
K

-1
, 

Room Temperature = 27°C) 

 
 

 !ßþiîû ‰þyöìþ™ 20 g ˜y£zöìÝþÆyöì‹öì˜îû S‡öìîûîû “þyþ™›yeyëûV “þyþ™›yey 45
O
 C îyvþüyöì“þ „þ“þÝþy “þyþ™ ²Ìöìëûy† „þîûöì“þ £öìîÐ  

 SN2éôé~îû xy˜!î„þ ¦þîû = 28, R = 8.3 Jmol
-1

K
-1

, ‡öìîûîû “þyþ™›yey = 27°C V 
 

 

25. Two charges, 4C and 5C, are situated at the two vertices of an equilateral triangle of side 10 

cm in air. Calculate the work done to bring a charge of 1µC from the third vertex to the 

centre of the triangle. 
 

 îyëû%›öì„Ä 10cm îyý!î!ŸÜT ~„þ!Ýþ ¢›îyý !e¦%þöì‹îû ”%!Ýþ Ÿ#¡ìÅ!î¨%öì“þ ëíye«öì› 4C ~î‚ 5C “þ!vþü”y„y˜ xyöìŠéÐ 
!e¦%þ‹!Ýþîû “,þ“þ#ëû Ÿ#¡ìÅ!î¨% öíöì„þ 1µC “þ!vþü”y„y˜öì„þ vþz£yîû ö„þöìw xy˜öì“þ „þ“þ „þy‹ „þîûöì“þ £öìîÚ 

 

 

 

m1 

R m2 

P 
Q 


