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QUESTIONS ANSWERS 
Model Question : 

If a wire is stretched by 2% then, calculate the percentage of increase in the resistance of 

the wire. 
 

~„þ!Ýþ “þyöìîûîû ÷”‡ÅÄ 2% îyvþüyöìœ “þyöìîûîû öîûyöì„îû Ÿ“þ„þîûy î,!kþ †’˜y „þöìîûyÐ  

Model Answer : 

4% 

1) A charge particle of charge +Q is moving with velocity v inside a large sphere of radius R. 

What will be the flux through the surface of the sphere? 

 

R îÄy¢y„Å!î!ŸÜT ~„þ!Ýþ îvþü ö†yœöì„þîû x¦þÄhsþöìîû +Q xy„y˜ë%_« ~„þ!Ýþ “þ!vþüê„þ’y v †!“þöìîöì† †!“þŸ#œÐ 
ö†yœöì„þîû ö†yœ#ëû“þöìœîû ›„Ä !”öìëû šÏþyöì:îû ›y˜ „þ“þ £öìîÚ 

 

2) Which quantity among velocity, wavelength and frequency of light remains unchanged 

after entering into a medium of different refractive index? 
 

xyöìœy ~„þ ›y„Ä› öíöì„þ !¦þ§¬ ²Ì!“þ¢îûyBþ!î!ŸÜT x˜Ä ›y„Äöì› ²ÌöìîŸ „þîûöìœ xyöìœyîû †!“þöìî†‟ “þîûD÷ì”‡ÅÄ ~î‚ 
„þÁ™yöìBþîû ›öì„Ä ö„þy˜ ä îûy!Ÿ!Ýþîû ›yöì˜îû ö„þyöì˜y þ™!îûî“Åþ˜ £ëû ˜yÚ 

 

3) The radius of a circle is measured to be 10 5 0 2   m. What will be the area of the circle 

and the uncertainty in it’s value? 
 

~„þ!Ýþ î,öì_îû îÄy¢yöì„Åîû ›yþ™ £œé 10 5 0 2   mÐ  î,_!Ýþîû öÇþešþœ ç “þyîû ›yöì˜îû x!˜Øþëû“þy „þ“þ £öìîÚ 

 
 
 

4) Skydiver jumps out of a flying helicopter. A few seconds later another skydiver jumps out 

and they both fall along the same vertical line. Both the skydivers start to fall with same 

acceleration (Ignore air resistance). Does the difference in their speeds and vertical 

distance between them remain same throughout the fall? 
 

~„þ!Ýþ vþzvþühsþ ö£!œ„þ²Wzyîû öíöì„þ ~„þ‥˜ ßþñy£zvþy£z¦þyîû G¤þyþ™ !”œÐ !„þ․%éÇþ’ þ™îû x˜Ä xyîû ~„þ‥˜ vþy£z¦þyîû 
¢›¦þyöìî G¤þyþ™ !”œÐ ”%‥öì˜£z ~„þ£z vþzÍÔÁºöìîû…y îîûyîîû ~„þ£z cîûöì’ ˜y›öì“þ íy„þœ Sîyëû%îû îy„y x@ùÌy£Ä „þöìîûyV Ð 
“þyöì”îû †!“þîû þ™yíÅ„þÄ ~î‚ vþzF‣þ“þyîû þ™yíÅ„þÄ vþzÍÔÁºöìîû…y îîûyîîû ¢îÅ”y !„þ ~„þ£z íy„þöìîÚ  

 

 
 

5) Given that | A | 2, | B | 4  and | A B| | A B|   . What will be the value of A B ? 
 

ö”çëûy xyöì․é | A | 2, | B | 4  ~î‚ | A B| | A B|   , A B  ›y˜ „þ“þÚ 

 

6) A horizontal platform in the shape of circular disc rotates in a horizontal plane about a 

frictionless vertical axle. The platform has mass M = 100 kg and radius R = 2m. A student 

of mass 60 kg walks, slowly from the rim of the disc towards its centre. If the angular 

speed of the system is 2 rad/sec, when the student is at the rim, what is the angular speed 

when he has reached a point r = 0·5 m from the centre? 
 

î,_y„þyîû ‣þy„þ!“þîû xy„,þ!“þ!î!ŸÜT ~„þ!Ýþ x˜%¦)þ!›„ ²ÕÄyÝþšþ›Å ‡¡ìÅ’£#˜ vþzÍÔÁº ~öì:öìœîû vþzþ™îû x˜%¦)þ!›„þ “þöìœ 
‡%îûöì․éÐ ²ÕÄyÝþšþ›Å!Ýþîû ¦þîû ~î‚ îÄy¢y„Å ëíye«öì› M = 100Kg ~î‚ R = 2mÐ 60 kg ¦þöìîûîû ~„þ!Ýþ ․éye „#öìîû 
„#öìîû ‣þy„þ!“þîû ²Ìyhsþ öíöì„þ ö„þöìwîû !”öì„þ £¤yÝþöì․éÐ ․éye!Ýþ ²Ìyöìhsþ íy„þy„þyœ#˜ ¢‚ßþiy!Ýþîû ö„þï!˜„þ †!“þöìî† 
2rad/sec £öìœ ․éye!Ýþ ë…˜ ö„þw öíöì„þ 0·5 m ”)öìîû “þ…˜ ¢‚ßþiy!Ýþîû ö„þï!˜„þ †!“þöìî† „þ“þÚ 
  

 



(2) 
 

7)  A body falling freely from a given height H hits on inclined plane in its path at a height h. 

As a result of this impact the direction of the velocity of the body becomes horizontal. For 

what value of 
h

H
the body will take maximum time to reach the ground? 

~„þ!Ýþ îlßþ îy„y£#˜ ¦þyöìî H vþzF‣þ“þy öíöì„þ ˜!“þë%_« “þöìœ h vþzF‣þ“þyëû xy‡y“þ „þîûœÐ ~îû šþöìœ îlßþ!Ýþîû †!“þöìî† 

x˜%¦)þ!›„þ £öìœ‟ 
h

H
~îû ö„þy˜ ›yöì˜îû ‥˜Ä îlßþ!Ýþ ¦)þ!›öì“þ öþ™ï․éyöì“þ ¢îÅy!„„þ ¢›ëû ö˜öìîÚ  

 

8) 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 

 
 
 
 
 

9) In the figure, infinite number of small spheres 

each of mass m are placed one by one on the x 

axis at distances , 2, 3, ...  . What is the 

magnitude of gravitational field intensity at  the 

origin O? 
 

!‣þöìe ²Ì”!ŸÅ“þ O ›)œ!î¨% öíöì„þ x xöìÇþîû vþzþ™îû ²Ì!“þ!Ýþ m ¦þöìîûîû Ç%þo ö†yœ„þy„þyîû x¢#›¢‚…Ä„þ îlßþ ~„þ!Ýþ 
~„þ!Ýþ „þöìîû , 2, 3, ...  ”)îûöìc îûy…y £œÐ ›)œ!î¨%öì“þ ›£y„þ¡ì#Åëû öÇþe ²ÌyîöìœÄîû ›y˜ „þ“þÚ 

 

10) A block Q of mass M is placed on a horizontal 

surface. The co-efficient of static friction between 

the block and the surface is  . Another block P is 

hung at the point O of the system shown in figure 

by a spring of mass m and force constant K. What 

is the maximum mass of the block P such that the 

block Q does not slip on the surface? (connecting 

string AOB is unstreachable and massless) 
 

x˜%¦%þ!›„þ “þöìœîû vþzþ™îû M ¦þöìîûîû ~„þ!Ýþ îÏ„þ Q îûy…y xyöì․éÐ îÏ„þ ~î‚ x˜%¦)þ!›„þ “þöìœîû ›„Äî“þ#Å !ßþi“þ ‡¡ìÅ’ 
=’yBþ µÐ !‣þöìe ²Ì”!ŸÅ“þ ¢‚ßþiy˜!Ýþîûþ O !î¨%öì“þ m ¦þîû ~î‚ K îœ„Ê&î„þ!î!ŸÜT ~„þ!Ýþ !ßþ±‚ ~îû ¢y£yöìëÄ xþ™îû 
~„þ!Ýþ îÏ„þ P öGþyœyöì˜y xyöì․éÐ x˜%¦)þ!›„þ “þöìœîû vþzþ™îû îûy…y îÏ„þ!Ýþ !þ™․éöìœ ˜y ëyîyîû Ÿöì“Åþû P îÏ„þ!Ýþîû ¦þîû 
¢îÅy!„„þ „þ“þ £öìîÚ S¢‚ë%_«„þyîû# ¢%öì“þy AOB x²Ì¢yîû’öìëy†Ä ~î‚ ¦þîû£#˜V 

 

11) The bob of a simple pendulum is released from a position A as shown 

in figure. The length of the pendulum and mass of the bob are and 

m respectively. If 10%  of the initial energy of the pendulum is 

dissipated  as heat energy due to the friction of air resistance then 

what will be the velocity of the bob when it reaches the lowermost 

point B? 
 

~„þ!Ýþ ¢îûœ ö”yœöì„þîû ö”yœ„þ!þ™[þ!Ýþöì„þ !‣þöìe ²Ì”!ŸÅ“þ A xîßþiy˜ öíöì„þ ․éyvþüy £œÐ ¢îûœöì”yœ„þ!Ýþîû „þyëÅ„þîû 

÷”‡ÅÄ ~î‚ ö”yœ„þ!þ™[þ!Ýþîû ¦þîû ëíye«öì›  ~î‚ m Ð ë!” ö”yœ„þ!Ýþîû ²Ìyí!›„þ þŸ!_«îû 10% îyëû%îû îy„y‥!˜“þ 

‡¡ìÅöì’îû šþöìœ “þyþ™Ÿ!_«îû*öìþ™ xþ™‣þëû £ëû “þöìî ¢îÅ!˜Á¬ !î¨% B xîßþiyöì˜ îlßþ!Ýþîû öî† „þ“þ £öìîÚ 

 

 

12) In the figure, find the steady output voltage V0. 
 

!‣þöìe ²Ì”!ŸÅ“þ !ßþiîû xyvþzÝþþ™%Ýþ ö¦þyöìÎÝþ‥ V0 !˜’Åëû „þöìîûyÐ 
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(3) 
 

13) A transverse wave propagating along x-direction reflects from a reflector kept at x = 0. 

The superimposed wave at (x, t) is given by 

y(x, t) 18cos( t)cos(kx) 2sin( t)sin(kx)    .  

Write down the equations of incident and reflected waves. 
 

x xÇþ†y›# ~„þ!Ýþ !“þëÅ„þ “þîûD x = 0 ö“þ îûy…y ~„þ!Ýþþ ²Ì!“þšþœöì„þ ²Ì!“þšþ!œ“þ £œÐ (x, t)éôéö“þþ ¢›yþ™!“þ“þ 
“þîûD £œ ƒ y(x, t) 18cos( t)cos(kx) 2sin( t)sin(kx)    Ð  
xyþ™y!“þ“þ ç ²Ì!“þšþ!œ“þ “þîûöìDîû ¢›#„þîû’ öœöì…yÐ 

 

14) An electron travels at a velocity v through a uniform magnetic field B. What will be the 

work done on the electron if the angle between B and v is 30°? 
 

~„þ!Ýþ ¢%¡ì› ö‣þïÁº„þ öÇþe Béôé~îû ›öì„Ä ~„þ!Ýþ £zöìœ„þÝþÆ˜‟ v öîöì† †!“þŸ#œÐ B ~î‚ v ~îû ›öì„Ä ö„þy’ 30° £öìœ 
£zöìœ„þÝþÆöì˜îû vþzþ™îû „,þ“þ„þyëÅÄ „þ“þ £öìîÚ 

 

15) Find the relation between time and displacement for a constant powered engine which drives 

a car in a straight line. 
 

¢îû’ ç ¢›ëûéôé~îû ›öì„Ä ¢Á™„Åþ öîîû „þîû ë…˜ !ßþiîû Çþ›“þyë%_« ~„þ!Ýþ £z!O˜ ö„þy˜ †y!vþüöì„þ ¢›öìîöì† ¢îûœöìîû…y 
îîûyîîû !˜öìëû ëyëûÐ  

 

16) A square of side L is made by uniform conducting wires AB, BC, CD 

and DA. A current I enters at E at the midpoint of AB and leaves from 

F at the mid point of DC. What will be the magnetic field at the centre 

of the square? 
 

~„þ£z îû„þ› „y“þî “þyî û AB, BC, CD, DA !”öìëû L îyý !î!ŸÜT ~„þ!Ýþ î†ÅöìÇþe ÷“þîû# 
„þîûy £œÐ ²Ìîy£›yey I‟ AB îyýîû ›„Ä!î¨% E !”öìëû ²ÌöìîŸ „þöìîû ~î‚ CD îyýîû 
›„Ä!î¨% F !”öìëû !˜†Å“þ £ëûÐ î†ÅöìÇþöìeîû ›„Ä!î¨%öì“þ ö‣þïÁº„þöìÇþe „þ“þ £öìîÚ 

 

 

17) A cylindrical tank having cross-sectional area S is filled with water to a height of 3m. A 

circular hole of cross-sectional area a is opened at a height of 1m from the bottom. If 
2

0 3
S

 
  

 

a
, then what is the velocity with which water emerges from the hole? 

S ²Ìßþiöì‣․é”!î!ŸÜT ~„þ!Ýþ ö‣þy•y„,þ!“þ ÝþÄyöìBþîû 3m vþzF‣þ“þy þ™ëÅhsþ ‥œ îûy…y xyöì․éÐ ÝþÄyBþ!Ýþîû “œöì”Ÿ öíöì„þ 1m 

vþzF‣þ“þyëû ÝþÄyBþ!Ýþîû †yöìëû a ²ÌßþiöìF․é”!î!ŸÜT ~„þ!Ýþ !․éo „þîûy £œÐ ë!” 
2

0 3
S

 
  

 

a
£ëû‟ “þy£öìœ !․éo öíöì„þ ‥œ 

„þ“þ öîöì† !˜†Å“þ £öìî Ú 

 

18) Consider a uniform circular plate of radius r and mass m. Now a concentric small circular 

hole of radius a (r > a) is created in the disc. What will be the moment of inertia of this 

system about an axis perpendicular to its plane and passing through a point located at a 

distance 
a

2
 from the origin? 

~„þ!Ýþ ¢%¡ì› î,_y„þyîû ‣þy„þ!“þîû ¦þîû ~î‚ îÄy¢y„Å ëíye«öì› m ~î‚ r Ð ‣þy„þ!“þ!Ýþöì“  aþ îÄy¢y„Å!î!ŸÜT (r > a) 
~„þ!Ýþ ö․éyÝþ ¢›öì„þ!w„þ î,_y„þyîû !․éo „þîûy £œÐ î,_y„þyîû ‣þy„þ!“þîû þ™,Ûþ“þöìœîû ¢öìD œÁº¦þyöìî íy„þy ~î‚ ö„þw 

öíöì„þ 
a

2
 ”)îûöìc xî!ßþi“þ xöìÇþîû ¢yöìþ™öìÇþ ¢‚ßþiy!Ýþîû ‥vþü“þy ¼y›„þ „þ“þ £öìîÚ 

 

 

19) Two solid spheres A and B of same material have radii r1 and r2 respectively. A and B are 

heated to a temperature T1 and T2 respectively. If r1 = 2r2 and T2 = 2T1 then determine the 

ratio of the rate of loss of heat of A and B. [Surroundings of both the spheres are identical 

and have temperature T] 
 

~„þ£z vþzþ™y”yöì˜îû ”%!Ýþ !˜öìîûÝþ ö†yœ„þ A ~î‚ B ~îû îÄy¢y„Å ëíye«öì› r1 ~î‚ r2 Ð A ~î‚ B ö†yœ„þ”%!Ýþöì„þ 
ëíye«öì› T1 ~î‚ T2 vþz¡…“þyëû vþz_® „þîûy £œÐ ë!” r1 = 2r2 ~î‚ T2 = 2T1 £ëû “þy£öìœ A ç B ö†yœöì„þîû 
“þyþ™ £Éyöì¢îû £yöìîûîû x˜%þ™y“þ !˜’Åëû „þöìîûyÐ  [ö†yœ„þ ”%!Ýþ T vþz¡…“þy!î!ŸÜT ~„þ£z þ™y!îûþ™y! ìÙ»Å„þ xîßþ iyëû îûy…y xyöì․é] 
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F 



(4) 
 

20) A ray of light in glass medium is incident at the glass-

water interface at an angle i. It emerges finally parallel 

to the surface of water (shown in figure). Find out the 

refractive index of glass in terms of i when the 

refractive index of water is 1·33.  
 

~„þ!Ýþ xyöìœy„þîû!ÙÂ „þy‣þ ›y„Äöì›îû ›„Ä !”öìëû „þy‣þ ~î‚ ‥öìœîû 
!îöì¦þ”“þöìœ i xyþ™“þ˜ ö„þyöì’ xyþ™!“þ“þ £œÐ ²Ì!“þ¢îûöì’îû þ™îû xyöìœy„þîû!ÙÂ!Ýþ ‥öìœîû þ™,Ûþ“þöìœîû ¢›yhsþîûyöìœ 
!˜†Å“þ £œ S!‣þöìe ²Ì”!ŸÅ“þVÐ ‥öìœîû ²Ì!“þ¢îûyBþ 1·33 £öìœ „þyöì‣þîû ²Ì!“þ¢îûyBþ xyþ™“þ˜ ö„þyöì’îû myîûy !˜’Åëû 
„þöìîûyÐ 

 

21) A plano-concave lens has focal length –20 cm. If its plane surface is silvered then what 

will be its focal length? 
 

~„þ!Ýþ ¢›“þœyî“þœ öœöìªîû öšþy„þy¢ ÷”‡ÅÄ –20 cm Ð ë!” öœª!Ýþîû ¢›“þœ þ™,öìÛþ îû*þ™yîû ²Ìöìœþ™ ö”çëûy £ëû 
“þy£öìœ vþz£yîû öšþy„þy¢ ÷”‡ÅÄ „þ“þ £öìîÚ  

 

22)  A bat is moving at speed of 5 ms
–1

 to chase a flying insect. If the bat emits a chrip of 

frequency 40 KHz and receives back an echo of frequency at 40·4 KHz then at what 

relative speed is the bat moving towards or away from the insect? (Speed of sound in air is 

v = 340 ms
–1

) 
 

~„þ!Ýþ îy”%îû 5 ms
–1

 †!“þöìîöì† ~„þ!Ýþ vþzvþühsþ þ™“þDöì„þ „yçëûy „þîûöì․éÐ ë!” îy”%îû!Ýþ 40 KHz „þÁ™yöìBþîû Ÿ· 
!˜†Å“þ „þöìîû ~î‚ 40·4 KHz „þÁ™yöìBþîû ²Ì!“þ„¹!˜ @ùÌ£’ „þöìîû “þy£öìœ‟ îy”%îû!Ýþ „þ“þ xyöìþ™!Çþ„þ †!“þöìîöì† 
þ™“þD!Ýþîû !˜„þÝþî“þ#Å xíîy ”)îûî“þ#Å £öìF․éÚ Sîy“þyöì¢ Ÿöì·îû †!“þöìî† v = 340 ms

–1V  

 
 
 
 
 
 
 

23) Consider the circuit shown in the figure. Find the 

value of the resistance RL for which the thermal power 

generated in it is practically independent of small 

variation of its resistance. 
 

!‣þöìe ²Ì”!ŸÅ“þ î“Åþ˜#!Ýþ œÇþ „þöìîûyÐ RL öîûyöì„îû öë ›yöì˜îû ‥˜Ä ~îû 
›öì„Ä vþzêþ™§¬ “þyþ™#ëû Çþ›“þy îyhßþöìî ç£z öîûyöì„îû ßþºÒ þ™!îûî“Åþöì˜îû vþzþ™îû !˜¦ÅþîûŸ#œ ˜ëû “þy !˜’Åëû „þöìîûyÐ 

 

24) As shown in the figure, a charge +1C is situated at the origin O and another charge +4C is 

on the x-axis at the point A. The charge +4C from the 

point A is then brought to a point B on the y-axis and 

finally brought to a point C on the x-axis. Find the 

work done. [
9

0

1
9 10

4
 


m/F] 

 

²Ì”!ŸÅ“þ !‣þöìe ~„þ!Ýþ +1C xy„y˜ ›)œ!î¨% O-öì“ þ ~î‚ ~„þ!Ýþ 
+4C xy„y˜ xéôéxöìÇþîû çþ™îû Aéôé!î¨%öì“þ xî!ßþi“þÐ ~îûþ™îû +4C 

xy„y˜!Ýþöì„þ yéôéxöìÇþîû çþ™îû xî!ßþi“þ Béôé!î¨%öì“þ ~î‚ öŸöì¡ì xéôéxöìÇþîû çþ™îû xî!ßþi“þ C !î¨%öì“þ !˜öìëû ëyçëûy 
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25) The current through a coil of self inductance L = 2mH is given by 
310 ti 10e at time t. 

How long it will take to make the e.m.f of 0·2 volt? 

L = 2mH xyöìîŸyöìBþîû ö„þyöì˜y „%þ[þœ#öì“þ t ¢›öìëû ²Ìîy£›yey 
310 ti 10e Ð „þ“þÇþ’ îyöì” “þ!vþüê‣þyœ„þ îœ 
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