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Instructions for the candidate 
 

Answer all the questions given below. Each question carries 2 marks for correct answer and (–1) marks for 

wrong answer. Use separate Answer Sheet for answer your question. 
 

 

 
 

1. In the figure the equivalent resistance between A and B is 

 !‰þöìe ²Ì”!ŸÅ“þ î“Åþ˜#öì“þ A ç B ~îû ›öì„Ä “%þœÄ öîûy„ £œ 

 a) 12  b) 7·5  c) 8  d) 0·5  
 

2. A particle moves in the XY plane under the influence of a force such that its linear momentum is 
ˆ ˆp(t) A[i cos(kt) jsin(kt)]  , where A and k are constants. The angle between the force and momentum is  

 ~„þ!Ýþ îöìœîû ²Ì¦þyöìî ~„þ!Ýþ „þ’y XY “þöìœ ~›˜¦þyöìî †!“þŸ#œ ëyöì“þ “þyîû ÷îû!…„þ ¦þîûöìî† £ëû  ˆ ˆp(t) A[i cos(kt) jsin(kt)]  , 

öë…yöì˜ A ç k „Ê&î„þÐ îœ ç ¦þîûöìîöì†îû ›yöìGþîû ö„þy’ £öìî é 
 a) 0° b) 30° c) 45° d) 90° 

3. Current I flows through a circuit in the shape of a regular hexagon of side r. The magnetic induction at the 

centre of the hexagon will be 

 r îyý!î!ŸÜT ~„þ!Ýþ ¢%¡ì› ¡ìvþü¦)þ‹y„,þ!“þ œ%öìþ™îû ›„Ä !”öìëû I ²Ìîy£ £öìFŠéÐ ¡ìvþü¦)þöì‹îû ö„þw !î %̈öì“þ ö‰þïÁº„þ xyöìîöìŸîû ›y˜ £öìî 

 a) 03 I
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 b) 03 I
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 c) 09 I
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 d) 0I
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4. The r.m.s. value of the current 1 2I(t) I I sin t
2

 
    

 
 is 

 ~„þ!Ýþ þ™!îûî“þ#Å ²Ìîy£›yey 
1 2I(t) I I sin t

2

 
    

 
 ~îû r.m.s. ›y˜ £öìîé 
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5. A rectangular plate has a length (21 3 0 2)   cm and a width (9 80 0 1)   cm. The area of the plate and the 

uncertainty in the calculated area are 

 ~„þ!Ýþ xyëû“þy„þyîû ö²ÕÝþ ~îû ÷”‡ÅÄ (21 3 0 2)   cm ç ²Ìßþi (9 80 0 1)   cm. ö²ÕÝþ!Ýþîû öÇþešþœ ç öÇþešþöìœîû þ™!îû›yöìþ™ 
x!˜Øþëû“þyîû ›y˜ £öìî 

 a) 2(208 74 0 02)cm    b) 2(208 7 0 2)cm    c) 2(208 7 0 3)cm    d) 2(209 4)cm  
 

6. A satellite of mass m moves in an elliptical orbit around the earth. The minimum distance of the satellite 

from the centre of the earth is rP and the maximum distance is ra. If the speed of satellite at the minimum 

distance is vP, its speed at maximum distance will be 

 m ¦þöìîûîû ~„þ!Ýþ vþzþ™@ùÌ£ vþzþ™î,!_ëû „þÇþþ™öìí þ™,!íî#öì„þ ²Ì”!Çþ’ „þîûöìŠéÐ þ™,!íî#îû ö„þw öíöì„þ vþzþ™@ùÌ£!Ýþîû )̃Ä˜“þ› ”)îûc rP ~î‚ ¢öìîÅyF‰þ 
”)îûc ra. ë!” )̃Ä˜“þ› ”%îûöìc íy„þy xîßþiyëû vþzþ™@ùÌ£!Ýþîû o&!“þ vP £ëû‟ “þöìî þ™,!íî# öíöì„þ ¢öìîÅyF‰þ ”)îûöìc íy„þy xîßþiyëû “þyîû o&!“þ £öìî 
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7. A uniform rod of length  and mass m is free to rotate on a frictionless pin passing through one end (shown 

in figure). The rod is released from rest in the horizontal position. If g is the acceleration due to gravity 

then its angular speed at its lowest position is given by  

  ÷”‡ÅÄ ç m ¦þîû !î!ŸÜT ~„þ!Ýþ ¢%¡ì› ”öì[þîû ~„þ ²Ìyöìhsþ ë%_« !þ™öì̃  ”[þ!Ýþ ‡¡ìÅ’£#˜ xîßþiyëû vþzÍÔÁº“þöìœ ‡%îûöì“þ þ™yöìîû S!‰þöìe ²Ì”!ŸÅ“þVÐ 

”[þ!Ýþöì„þ !ßþiîû x %̃¦)þ!›„þ xîßþiy öíöì„þ öŠéöìvþü ö”çëûy £œÐ g x!¦þ„þ¡ìÅ‹ cîû’ £öìœ ”[þ!Ýþîû ¢îÅ!˜Á¬ xîßþiyöì̃  ö„þï!’„þ öî† £öìî   

 a) 
g

 b) 
2g

 c) 
3g

 d) 
5g

 

8. A body of mass m is moving in a circular orbit of radius r with a speed v around a massive body of mass M 

(M m) . If G is the gravitational constant then the total mechanical energy of the lighter body is  

 m ¦þöìîûîû ~„þ!Ýþ £yœ„þy îlßþ v öîöì† M ¦þöìîûîû xyîû ~„þ!Ýþ ¦þy!îû îlßþöì„þ ö„þw „þöìîû r îÄy¢yöì„Åîû î,_y„þyîû þ™öìí ‡%îûöìŠé (M m) Ð G 

›£y„þ¡ì#Åëû „Ê&î„þ £öìœ £yœ„þy îlßþ!Ýþîû ö›yÝþ ëy!sþf„þ Ÿ!_« £öìî  

 a) 
GMm

r
  b) 

GMm

r
 c) 

GMm

2r
 d) 

GMm

2r
  

9. Water (density ) is filled to a height H behind a dam of width w. If g is the acceleration due to gravity  

then the resultant force exerted by the water on the dam is  

 w ÷”öì‡ÅÄîû ~„þ!Ýþ î¤yì„ H vþzF‰þ“þy þ™ëÅhsþ ‹œ S‡˜c  V myîûy þ™)’ÅÐ g x!¦þ„þ¡ìÅ‹ cîû’ £öìœ ‹œ „þ“,Åþ„þ î¤yöì„îû vþzþ™îû œ¸þ# îœ £öìî  

 a) 2gwH  b) 21
gwH

2
  c) 21

gwH
3
  d) 22 gwH  

10. A large man of mass M and a small boy of mass m (m < M) stand facing each other on frictionless ice. 

They put their hands together and push against each other, as a result, the boy moves away with higher 

speed than the man because 

 M ¦þöìîûîû ~„þ‹˜ þ™)’Åîëûßþñ ›y %̃¡ì ~î‚ m (m < M) ¦þöìîûîû ~„þ!Ýþ öŠéyÝþ öŠéöìœ þ™îûßþ™öìîûîû !”öì„þ ›%… „þöìîû ‡¡ìÅ’£#˜ îîûöìšþîû vþzþ™îû 
”¤y!vþüöìëû xyöìŠéÐ “þyîûy þ™îûßþ™îû þ™îûßþ™öìîûîû £yöì“þ £y“þ öîûöì… ~öì„þ xþ™îûöì„þ öàþœöìŠé ~î‚ ~îû šþöìœ öŠéöìœ!Ýþ öœy„þ!Ýþîû öíöì„þ öî!Ÿ öîöì† 
!þ™!Šéöìëû ëyöìFŠé „þyîû’ 

 a) force exerted by the man on the boy is greater than the force exerted by the boy on the man 

      Söœy„þ!Ýþ öŠéöìœ!Ýþîû vþzþ™îû öë îœ ²Ìöìëûy† „þîûöìŠé “þy öŠéöìœ!Ýþ „þ“Å,þ„þ öœy„þ!Ýþîû vþzþ™îû ²Ìë%_« îœ xöìþ™Çþy öî!ŸV 

 b) the man have larger momentum than the boy    SöŠéöìœ!Ýþîû ¦þîûöìî† xöìþ™Çþy öœy„þ!Ýþîû ¦þîûöìî† öî!ŸV  

 c) the boy have smaller mass than the man SöŠéöìœ!Ýþîû ¦þîû öœy„þ!Ýþîû ¦þîû xöìþ™Çþy „þ›V 

 d) the centre of gravity of the man is higher than the centre of gravity of the boy 

      Söœy„þ!Ýþîû ¦þyîûöì„þw öŠéöìœ!Ýþîû ¦þyîûöì„þw xöìþ™Çþy vþzþ™öìîûV 

11. If a wire is stretched by 2%, the percentage increase in the resistance of the wire is 

 ~„þ!Ýþ “þyöìîûîû ÷”‡ÅÄ 2% îyvþüyöìœ “þyöìîûîû öîûyöì„îû Ÿ“þ„þîûy î,!kþ £öìî 

 a) 2% b) 1% c) 4% d) none of these 

12. A ray of light travelling in water is incident on its surface open to air. The angle of incidence is  , which is 

less than the critical angle. Then there will be 

 ~„þ!Ýþ xyöìœy„þîû!ÙÂ ‹œ öíöì„þ ‹œ ç îyëû% ›y„Äöì›îû !îöì¦þ”“þöìœ xyþ™!“þ“þ £œÐ xyþ™y“þ˜ ö„þy’  , ¢‚„þÝþ ö„þy’ xöìþ™Çþy „þ›Ð 
“þy£öìœ ö¢…yöì˜ 

 a) only a reflected ray and no refracted ray SÖ„%›ye ²Ì!“þšþ!œ“þ îû!ÙÂ íy„þöìî ~î‚ ö„þyöì˜y ²Ì!“þ¢,“þ îû!ÙÂ íy„þöìî ˜yV 

 b) only a refracted ray and no reflected ray SÖ„%›ye þ²Ì!“þ¢,“þ îû!ÙÂ íy„þöìî ~î‚ ö„þyöì˜y ²Ì!“þšþ!œ“þ îû!ÙÂ íy„þöìî ˜yV 

 c) a reflected ray and refracted ray and the angle between them would be less than (180° – 2 ) 

       S²Ì!“þšþ!œ“þ ç ²Ì!“þ¢,“þ îû!ÙÂ íy„þöìî ç “þyöì”îû ›öì„Ä ö„þy’ (180° – 2 ) ~îû „þ› £öìîV 

 d) a reflected ray and refracted ray and the angle between them would be greater than (180° – 2 ) 

       S²Ì!“þšþ!œ“þ ç ²Ì!“þ¢,“þ îû!ÙÂ íy„þöìî ç “þyöì”îû ›öì„Ä ö„þy’ (180° – 2 ) ~îû öî!Ÿ £öìîV 
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13. A positive charge is placed outside a neutral conducting sphere. The net charge on the sphere is then 

 ~„þ!Ýþ ! h̃ßþ!îû“þ þ™!îûîy£# ö†yœöì„þîû îy£zöìîû ~„þ!Ýþ „˜yd„þ xy„y˜öì„þ îûy…y £œÐ “þyîû šþöìœ ö†yœöì„þîû ö›yÝþ xy„y˜ £öìî 

 a) negative and distributed uniformly over the surface of the sphere  

      S}’yd„þ ~î‚ ö†yœöì„þîû îy£zöìîûîû “þöìœ ¢%¡ì›¦þyöìî !î˜ÄhßþV 

 b) negative and appears only at the point on the sphere closest to the point charge 

      S}’yd„þ ~î‚ ö†yœöì„þîû öë !î %̈!Ýþ îy£zöìîûîû xy„yöì̃ îû !˜„þÝþ xî!ßþi“þ ö¢…yöì˜V 

 c) negative and distributed non-uniformly over the entire surface of the sphere 

      S}’yd„þ ~î‚ ö†yœöì„þîû ¢›@ùÌ“þöìœ x¢›¦þyöìî !î˜ÄhßþV 
 d) zero SŸ)˜ÄV 

14. A spherical portion has been removed from a solid sphere having a charge distributed uniformly in its 

volume shown in the figure. The electric field inside the emptied space is 

 ¢%¡ì› xy„y˜ë%_« ~„þ!Ýþ !˜öìîûÝþ ö†yœöì„þîû !¦þ“þîû öíöì„þ !„þŠ%éÝþy ö†yœ#ëû x‚Ÿ xyœy”y „þîûy £œ S!‰þöìe ²Ì”!ŸÅ“þVÐ ö†yœöì„þîû !¦þ“þöìîûîû 
š¤þy„þy x‚öìŸ “þ!vþüêöìÇþe £öìî 

 a) zero everywhere S¢îÅe Ÿ)˜ÄV b) uniform and non-zero S¢%¡ì› ~î‚ Ÿ)˜Ä ˜ëûV  

 c) non-uniform Sx¢›V  d) zero only at its centre Sö„þîœ›ye ö„þöìw Ÿ)˜Ä £öìîV 

15. A small object of uniform density rolls up a curved surface with an initial velocity v. It reaches upto a 

maximum height of 
23v

4g
with respect to the initial position. If g is the acceleration due to gravity then the 

object is a 

 ¢%¡ì› ‡˜cë%_« ~„þ!Ýþ öŠéyÝþ îlßþ ²Ìyí!›„þþ öî† v !˜öìëû ~„þ!Ýþ îe«“þœ îîûyîîû þ†!vþüöìëû vþzþ™öìîû vþzàþöìŠéÐ îlßþ!Ýþîû ²Ìyîû!½þ„þ xîßþiyöì̃ îû 

¢yöìþ™öìÇþ îlßþ!Ýþ ¢öìî¹ÅyF‰ 
23v

4g
vþzF‰þ“þyëû öþ™ï¤Šéyöì“þ þ™yöìîûÐ g x!¦þ„þ¡ìÅ‹ cîû’ £öìœ îlßþ!Ýþ ~„þ!Ýþ 

 a) ring S!îû‚V  b) solid sphere S!˜öìîûÝþ ö†yœ„þV 
  c) hollow sphere Sšþ¤þyþ™y ö†yœ„þV d) disc S‰þy„þ!“þV 

16. One mole of an ideal gas in initial state A undergoes a cyclic process ABCA as shown in the figure. Its 

pressure and temperature at A is P0 and T0 respectively. Choose correct option from the following : 

 ²Ìyîû!½þ„þ xîßþiy˜ A !î %̈ öíöì„þ ~„þ ö›yœ xy”ŸÅ †Äy¢ !‰þöìe ²Ì”!ŸÅ“þ îe«þ™öìí SABCAV þ™%˜îûyëû A !î %̈öì“þ !šþöìîû xyöì¢Ð A !î¨%öì“þ 
†Äyöì¢îû ‰þyþ™ P0 ç “þyþ™›yey T0 Ð !˜öì‰þîû ö„þy˜ “þíÄ!Ýþ ¢!àþ„þ 

 a) Internal energies at A & B are different     (A ç B !î¨%öì“þ x¦þÄhsþîû#’ Ÿ!_« xyœy”yV  

 b) work done by the gas in process AB is 0 0P V ln 4   

      (AB þ™öìí †Äy¢ „þ“þ,Å„þ „,þ“þ„þyëÅ 0 0P V ln 4 ) 

 c) Pressure at C is 0P

4
 (C !î %̈öì“þ ‰þyþ™ 0P

4
) d) Temperature at C is 0T

4
     (C !î %̈öì“þ “þyþ™›yey 0T

4
) 

17. When two progressive waves 1y 4sin(2x 6t)   and 2y 3sin 2x 6t
2

 
   

 
are super imposed, the 

amplitude of the resultant wave is 

 ”%!Ýþ ‰þœ“þîûD 1y 4sin(2x 6t)   ~î‚ 2y 3sin 2x 6t
2

 
   

 
~îû vþzþ™!îûþ™yöì“þîû šþöìœ œ¸þ “þîûöìDîû !îhßþyîû £öìî 

 a) 7 b) 5 c) 4 d) 3 

18. A ball of mass 0·5 kg is attached to the end of a string having length 0·5m. The ball is rotated on a 

horizontal circular path about vertical axis. The maximum tension that the string can bear is 324 N. The 

maximum possible value of angular velocity (in rad/ sec) of the ball is 

 0·5m ÷”öì‡ÅÄîû ~„þ!Ýþ “þyöìîûîû ²Ìyöìhsþ 0·5 kg ¦þöìîûîû ~„þ!Ýþ îœ xyÝþ„þyöì˜y xyöìŠéÐ îœ!Ýþ vþzÍÔÁº xöìÇþîû ¢yöìþ™öìÇþ x %̃¦)þ!›„þ ö†yœ#ëû 
“þöìœ î,_y„þyîû þ™öìí ‡%îûöìŠéÐ “þyîû!Ýþ ¢öìî¹ÅyF‰þ 324 N Ýþy˜ ¢£Ä „þîûöì“þ þ™yöìîûÐ îœ!Ýþîû ¢½þyîÄ ¢öìî¹ÅyF‰þ ö„þï!’„þ †!“þöìî† 
Söîû!vþëûy›/ö¢ƒ ~V £öìî 

 a) 9 b) 18 c) 27 d) 36 

V 

4V0 

V0 

T0 

A 

B 

C 
T 

v 
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19. Two large vertical and parallel metal plates having a separation of 1 cm are connected to a DC voltage 

source of potential difference X. A proton is released at rest midway between the two plates. It is found to 

move at 45° to the vertical just after release. Then X is nearly 

 þ™îûßþ™öìîûîû ¢›yhsþîûyöìœ 1 cm ”%îûöìc vþzÍÔÁº¦þyöìî îûy…y ”%!Ýþ îvþü „y“þî þ™y“þ X !î¦þî ²Ìöì¦þöì”îû ~„þ!Ýþ DC vþzêöì¢îû ¢öìD ë%_«Ð ~„þ!Ýþ 
ö²ÌyÝþ˜öì„þ !ßþiîû xîßþiy öíöì„þ ”%!Ýþ þ™yöì“þîû !àþ„þ ›yGþ…yöì˜ Šéyvþüy £œÐ ö”…y ö†œ‟ ö²ÌyÝþ˜!Ýþ Šéyévþüyîû !àþ„þ þ™öìîû£z vþzÍÔöìÁºîû ¢öìD 45° ö„þy’ 
„þöìîû ëyöìFŠéÐ “þy£öìœ X ~îû xy %̃›y!˜„þ ›y˜ £öìî 

 a) 51 10 V  b) 71 10 V  c) 91 10 V  d) 101 10 V  

20. A pendulum clock loses 12 sec a day if the temperature is 40°C and gain 4 sec a day if the temperature is 

20°C. The temperature at which the clock will show correct time, and the co-efficient of linear expansion 

( )  of the metal of the pendulum shaft are respectively : 

 ~„þ!Ýþ ö”yœ„þ ‡!vþü ¢yîûy!”öì˜ 12 sec ößþÔy £ëû ë!” !”öì˜îû “þyþ™›yey 40°C £ëû ~î‚ !”öì˜îû “þyþ™›yey 20°C íy„þöìœ ¢yîûy!”öì˜ “þy 4 

sec šþyÞÝÅþ £ëûÐ öë “þyþ™›yeyëû ‡!vþü!Ýþ ¢!àþ„þ ¢›ëû ö”…yëû ç „y“þî ö”yœ„þ ”[þ!Ýþîû þ™”yöìíÅîû ÷”‡ÅÄ ²Ì¢yîû’ =’yBþ ( )  ëíye«öì› £öìî 

 a) 525 C;1 85 10 / C     b) 460 C;1 85 10 / C     c) 530 C;1 85 10 / C     d) 225 C;1 85 10 / C     

21. Two radioactive samples, P1 & P2 having half life 2 years and 1 year respectively have been decaying for 

many years. Today, the number of atoms in sample P1 is twice the number of atoms in the sample P2. Both 

the samples had same number of atoms 

 2 îŠéîû ç 1 îŠéîû x„Åyëû% ¢Á™§¬ ”%!Ýþ ö“þ‹ßþ;þ#ëû ö›ïœ ëíye«öì› P1 ç P2 îý îŠéîû „öìîû !î‡!Ýþ“þ £öìFŠéÐ xy‹‟ P1 ö›ïöìœ þ™îû›y’%îû 
¢‚…Äy  P2 ö›ïöìœ vþzþ™!ßþi“þ þ™îû›y’%îû ¢‚…Äyîû !m=’Ð ”%!Ýþ ö›ïöìœîû£z ~„þ£z ¢‚…Ä„þ þ™îû›y’% !Šéœ  

 a) 8 years ago S8 îŠéîû xyöì†V b) 1 year ago S1 îŠéîû xyöì†V  

 c) 2 years ago S2 îŠéîû xyöì†V d) 4 years ago S4 îŠéîû xyöì†V 

22. A disc of mass M and radius R is rolling with angular speed   on a horizontal plane as shown in the 

figure. The magnitude of angular momentum of the disc about the origin O is 

 ~„þ!Ýþ ö†yœy„þyîû ‰þy„þ!“þ ëyîû ¦þîû M ~î‚ îÄy¢y„Å R‟ XéôéxÇþ îîûyîîû   ö„þï!’„þ öîöì† !‰þöìe ²Ì”!ŸÅ“þ ¦þyöìî †!vþüüöìëû ëyöìFŠé Ð ›)œ!î %̈ 
Oéôé~îû ¢yöìþ™öìÇþ ‰þy„þ!“þîû ö„þï!’„þ ¦þîûöìî† £öìî 

 a) 21
MR

2
  b) 2MR   c) 23

MR
2

  d) 22MR   

23. Imagine a light planet revolving around a very massive star in a circular orbit of radius R with a period of 

revolution T. If the gravitational force of attraction between the planet and the star is proportional to 
5

2R


 
then square of the time period is proportional to 

 ~„þ!Ýþ „þyÒ!˜„þ £yœ„þy @ùÌ£ ~„þ!Ýþ ¦þy!îû ˜Çþöìeîû ‰þy!îû!”öì„þ î,_y„þyîû þ™öìí ‡%îûöìŠéÐ î,öì_îû îÄy¢y„Å R ~î‚ ‡%’Åöì˜îû þ™ëÅyëû„þyœ TÐ ë!” ú 

@ùÌ£ ~î‚ ˜Çþöìeîû ›öì„Ä ›£y„þ¡ìÅ îœ 
5

2R


 ~îû ¢öìD ¢›y %̃þ™y!“þ„þ £ëû “þöìî þ™ëÅyëû„þyöìœîû îöì†Åîû ¢›y %̃þ™y!“þ„þ £öìî 

 a) R
3
 b) 

7
2R   c) 

3
2R  d) 3 75R   

24. Given that 1 2F at bt  , where F denotes force and t denotes time then the dimension of a and b are 

respectively 

 ö”çëûy xyöìŠé 1 2F at bt   öë…yöì˜ F îœ ~î‚ t ¢›ëû‟ “þy£öìœ a ~î‚ b ~îû ›yey ëíye«öì› 

 a) MLT
–2

 and MT
–2

 b) MT and LT
–2

 c) MLT
–1

 and MLT
–2

 d) MLT
–1

 and MLT
–4

 

25. A particle P is projected with velocity u1 at an angle of 30° with the horizontal. At the same time, another 

particle Q is thrown vertically upwards with velocity u2 from a point vertically below the highest point of 

the path of P. The necessary condition for the two particles to collide at highest point is 

 ~„þ!Ýþ îlßþ P ö„þ ¦)þ!›îû ¢öìD 30° ö„þy’ „þöìîû u1 ²Ìyí!›„þ öîöì† vþzþ™îû!”öì„þ öŠéyvþüy £œÐ xþ™îû ~„þ!Ýþ îlßþ  Q ö„þ ~„þ£z ¢›öìëû ¦)þ!› 
öíöì„þ vþzÍÔÁº¦þyöìî u2 öîöì† ~›˜ xîßþiy öíöì„þ öŠéyvþüy £œ öë…yöì˜ P “þyîû †!“þþ™öìíîû ¢öìî¹ÅyF‰þ vþzF‰þ“þyëû öþ™¤ïŠéyëû !àþ„þ “þyîû !˜‰þþ öíöì„þÐ 
ö„þy˜ Ÿöì“Åþ ¢öìîÅyF‰þ vþzF‰þ“þyëû îlßþ ”%!Ýþîû ¢‚‡¡ìÅ £öìî 

 a) 1 2u u  b) 1 2u 2u  c) 2
1

u
u

2
  d) 1 2u 4u  

———— × ———— 

Y 

O 

R 
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