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1. To break a wire of 1mm radius, a 

force of 10 N is required. To break a 
wire of 3mm radius, the required 
force will be 

 (A) 30 N (B) 90 N  
 (C) 10/3 N (D) 10/9 N 
 

2. A bigger drop of radius ‘R’ is 
sprayed into ‘n’ equal droplets each 
of radius ‘r’. The change in energy 
(T is surface tension) will be 

 (A) (4πr2n –  4πR2)T     
 (B) 4πn(r2 – R2)T 
 (C) 4πn (R2 – r2)T          
 (D) (4/3)π  (r3n – R3)T 
 

3. A particle of mass m has momentum 
p. Its kinetic energy will be     

 (A) p2/m (B) p2/2m 
 (C) p2m (D) pm 
 
4. When a spring is stretched through a 

distance ‘s’, its potential energy is 10 
joule. The work (in joule) required to 
stretch it further through ‘s’ will be 

 (A) 40 (B) 30  
 (C) 20 (D) 10  
 

5. A geostationary satellite is revolving 
at a height of 6R above the earth, 
where R is earth’s radius. The period 
of revolution of a satellite circling at 
a height of 2.5R above the surface 
will be (in hours) 

 (A) 24 (B) 12 
 (C) 6 (D) 6 √2 
 

6. For a ring, disc, solid sphere and 
spherical shell of same mass and 
same radius, in which case the 
moment of inertia about the axis 
passing through the centre will be 
maximum ? 

 (A) disc (B) ring      
 (C) spherical shell (D) sphere   

 
1. 1mm ×¡Ö•µÖÖ ¾ÖÖ»Öê ŸÖÖ¸ü ÛúÖê ŸÖÖê›Ìü®Öê Ûêú ×»Ö‹           

10 N ²Ö»Ö Ûúß †Ö¾Ö¿µÖÛúŸÖÖ ÆüÖêŸÖß Æîü, 3mm 
×¡Ö•µÖÖ Ûêú ŸÖÖ¸ü ÛúÖê ŸÖÖê›Ìü®Öê Ûêú ×»Ö‹ ×ÛúŸÖ®Öê ²Ö»Ö Ûúß 
†Ö¾Ö¿µÖÛúŸÖÖ ÆüÖêÝÖß ?  

 (A) 30 N (B) 90 N  
 (C) 10/3 N (D) 10/9 N 
 

2. ‘R’ ×¡Ö•µÖÖ ¾ÖÖ»Öß ‹Ûú ²Ö›Ìüß ²ÖæÑ¤ü ÛúÖê ‘r’ ×¡Ö•µÖÖ 
¾ÖÖ»Öß ‘n’ ÃÖ´ÖÖ®Ö ²ÖæÑ¤üÖë ´Öë ×”ûŸÖ¸üÖµÖÖ •ÖÖŸÖÖ Æîü … 
‰ú•ÖÖÔ ´Öë ¯Ö×¸ü¾ÖŸÖÔ®Ö (T ¯ÖéÂšü ŸÖ®ÖÖ¾Ö Æîü) ×ÛúŸÖ®ÖÖ 
ÆüÖêÝÖÖ ?  

 (A) (4πr2n –  4πR2)T     
 (B) 4πn(r2 – R2)T 
 (C) 4πn (R2 – r2)T          
 (D) (4/3)π  (r3n – R3)T 
 

3. m ¦ü¾µÖ´ÖÖ®Ö ¾ÖÖ»Öê ÛúÞÖ ÛúÖ †Ö‘ÖæÞÖÔ p Æîü … ‡ÃÖÛúß 
ÝÖ×ŸÖ•Ö ‰ú•ÖÖÔ ×ÛúŸÖ®Öß ÆüÖêÝÖß ?  

 (A) p2/m (B) p2/2m 
 (C) p2m (D) pm 
 
4. ×ÛúÃÖß ØÃ¯ÖÏÝÖ ÛúÖê ‘s’ ¤æü¸üß ŸÖÛú ÜÖà“ÖÖ •ÖÖ‹, ŸÖÖê 

ˆÃÖÛúß ×Ã£Ö×ŸÖ•Ö ‰ú•ÖÖÔ 10 •Öæ»Ö ÆüÖêŸÖß Æîü … ‡ÃÖ 
ØÃ¯ÖÏÝÖ ÛúÖê ‘s’ ¤æü¸üß ÃÖê †Öî¸ü †ÖÝÖê ÜÖà“Ö®Öê Ûêú ×»Ö‹ 
†Ö¾Ö¿µÖÛú ÛúÖµÖÔ (•Öæ»Ö ´Öë) ÆüÖêÝÖÖ 

 (A) 40 (B) 30  
 (C) 20 (D) 10  
 

5. ‹Ûú ³Öæ×Ã£Ö¸ü ˆ¯ÖÝÖÏÆü ¯Öé£¾Öß ÃÖê 6R ‰Ñú“ÖÖ‡Ô ¯Ö¸ü ‘Öæ´Ö 
¸üÆüÖ Æîü, •ÖÆüÖÑ R ¯Öé£¾Öß Ûúß ×¡Ö•µÖÖ Æîü … ÃÖŸÖÆü ÃÖê 
2.5R Ûúß ‰Ñú“ÖÖ‡Ô ¯Ö¸ü “ÖŒÛú¸ü ÛúÖ™ü ¸üÆêü ˆ¯ÖÝÖÏÆü Ûúß 
¯Ö×¸üÛÎú´ÖÞÖ †¾Ö×¬Ö (‘ÖÓ™üÖë ´Öë) ×ÛúŸÖ®Öß ÆüÖêÝÖß ?  

 (A) 24 (B) 12 
 (C) 6 (D) 6 √2 
 
6. ÃÖ´ÖÖ®Ö ¦ü¾µÖ´ÖÖ®Ö ¾Ö ÃÖ´ÖÖ®Ö ×¡Ö•µÖÖ Ûêú ¾Ö»ÖµÖ, 

×›üÃÛú, šüÖêÃÖ ÝÖÖê»Öê ¾Ö ÝÖÖê»ÖÖÛúÖ¸ü ¿Öî»Ö Ûêú ×»Ö‹, 

×ÛúÃÖ´Öë Ûêú®¦ü ÃÖê ÝÖã•Ö¸ü®Öê ¾ÖÖ»Öê †õÖ ¯Ö¸ü •Ö›ÌüŸ¾Ö 

†Ö‘ÖæÞÖÔ †×¬ÖÛúŸÖ´Ö ÆüÖêÝÖÖ ? 
 (A) ×›üÃÛú (B) ¾Ö»ÖµÖ 
 (C) ÝÖÖê»ÖÖÛúÖ¸ü ¿Öî»Ö (D) ÝÖÖê»ÖÖ 

PHYSICS / ³ÖÖî×ŸÖÛúß
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7. A coin placed on rotating turntable 
just slips if it is placed at a distance 
of 4 cm from the center. If the 
angular velocity of the turntable is 
doubled, it will just slip at a distance of 

 (A) 1 cm (B) 2 cm 
 (C) 4 cm (D) 8 cm 
 
8. The volume of a gas expands by        

0.25 m3 at a constant pressure of          
103 Nm-2. The work done is equal to 

 (A) 2.5 erg (B) 250 joules 
 (C) 250 watt (D) 250 N   
 
9. A body at rest breaks into two pieces 

of equal masses. The parts will move  
 (A) in same direction             
 (B) along different lines 
 (C) in opposite directions with 

equal speeds 
 (D) in opposite directions with 

unequal speeds 
 
10. Consider a planet ‘x’ in some solar 

system which has a mass double the 
mass of earth and density equal to the 
average density of the earth. What 
will be the weight of an object on the 
planet ‘x’, if its weight on the earth is 
‘W’ ? 

 (A) W (B) 2 W   
 (C) W/2 (D) 21/3W 
 
11. For an ideal gas  γ = Cp/Cv, hence : 
 (A) γ = 1 + (R/Cp)       
 (B) γ = 1 + (R/Cv) 
 (C) γ = 1 – (R /Cp)           
 (D) γ = 1 – (R/Cv) 
 
12. The amplitude of a particle executing 

S.H.M. is ‘a’. When the potential 
energy of the particle is one fourth of 
its maximum value, then the 
displacement of the particle from the 
equilibrium position will be 

 (A) a/4 (B) a/3 
 (C) a/2 (D) a 

7. ‘Öæ´Ö®Öê ¾ÖÖ»Öß ‘ÖæÙÞÖÛúÖ ¯Ö¸ü ¸üÜÖÖ ×ÃÖŒÛúÖ Ûêú®¦ü ÃÖê   
4 cm ¤æü¸üß ¯Ö¸ü ¸üÜÖ®Öê ¯Ö¸ü ŸÖã¸ÓüŸÖ ×ÝÖ¸ü •ÖÖŸÖÖ Æîü … 
µÖ×¤ü ‘ÖæÙÞÖÛúÖ ÛúÖ ÛúÖêÞÖßµÖ ¾ÖêÝÖ ¤ãüÝÖã®ÖÖ Ûú¸ü ×¤üµÖÖ 
•ÖÖ‹ ŸÖÖê, ¾ÖÆü šüßÛú ×ÛúŸÖ®Öß ¤æü¸üß ¯Ö¸ü ŸÖã¸ÓüŸÖ ×ÝÖ¸ü 
•ÖÖ‹ÝÖÖ ?  

 (A) 1 cm (B) 2 cm 
 (C) 4 cm (D) 8 cm 
 

8. ‹Ûú ÝÖîÃÖ ÛúÖ †ÖµÖŸÖ®Ö 103 Nm–2 Ûêú ×Ã£Ö¸üü ¤üÖ²Ö 
¯Ö¸ü 0.25 m3 ±îú»ÖŸÖÖ Æîü … ×ÛúµÖÖ ÝÖµÖÖ ÛúÖµÖÔ 
×ÛúÃÖÛêú ²Ö¸üÖ²Ö¸ü Æîü ? 

 (A) 2.5 erg (B) 250 joules 
 (C) 250 watt (D) 250 N   
 
9. ÛúÖê‡Ô ¾ÖÃŸÖã ×¾Ö¸üÖ´Ö †¾ÖÃ£ÖÖ ¯Ö¸ü ÃÖ´ÖÖ®Ö ¦ü¾µÖ´ÖÖ®Ö 

Ûêú ¤üÖê ™ãüÛú›ÌüÖë ´Öë ×¾Ö³ÖÖ×•ÖŸÖ ÆüÖê •ÖÖŸÖß Æîü … µÖê ³ÖÖÝÖ 
×Ûú¬Ö¸ü ÝÖ×ŸÖ Ûú¸ëüÝÖê ?  

 (A) ˆÃÖß ×¤ü¿ÖÖ ´Öë 
 (B) ×¾Ö×³Ö®®Ö »ÖÖ‡®ÖÖë Ûêú ÃÖÖ£Ö 
 (C) ÃÖ´ÖÖ®Ö ÝÖ×ŸÖ ÃÖê ×¾Ö¯Ö¸üßüŸÖ ×¤ü¿ÖÖ†Öë ´Öë 
 (D) †ÃÖ´ÖÖ®Ö ÝÖ×ŸÖ ÃÖê ×¾Ö¯Ö¸üßŸÖ ×¤ü¿ÖÖ†Öë ´Öë 
 
10. ´ÖÖ®ÖÖ ×ÛúÃÖß ÃÖÖî¸ü´ÖÓ›ü»Ö ´Öë ‘x’ ÝÖÏÆü ÛúÖ ¦ü¾µÖ´ÖÖ®Ö 

¯Öé£¾Öß Ûêú ¦ü¾µÖ´ÖÖ®Ö ÃÖê ¤ãüÝÖã®ÖÖ ¾Ö ‘Ö®ÖŸ¾Ö ¯Öé£¾Öß Ûêú 
†ÖîÃÖŸÖ ‘Ö®ÖŸ¾Ö Ûêú ²Ö¸üÖ²Ö¸ü Æîü … ‘x’ ÝÖÏÆü ¯Ö¸ü ×ÛúÃÖß 
¾ÖÃŸÖã ÛúÖ ³ÖÖ¸ü ×ÛúŸÖ®ÖÖ ÆüÖêÝÖÖ µÖ×¤ü ¯Öé£¾Öß ¯Ö¸ü ˆÃÖÛúÖ 
³ÖÖ¸ü ‘W’ ÆüÖê ? 

 (A) W (B) 2 W   
 (C) W/2 (D) 21/3W 

 
11. ‹Ûú †Ö¤ü¿ÖÔ ÝÖîÃÖ Ûêú ×»Ö‹ γ=Cp/Cv, ÆüÖê, ŸÖÖê : 
 (A) γ=1+(R/Cp)       
 (B) γ =1+(R/Cv) 
 (C) γ=1–(R /Cp)           
 (D) γ =1–(R/Cv) 
 
12. S.H.M. ×®ÖÂ¯ÖÖ×¤üŸÖ Ûú¸ü ¸üÆêü ÛúÞÖ ÛúÖ †ÖµÖÖ´Ö 

‘a’ Æîü … •Ö²Ö ‡ÃÖ ÛúÞÖ Ûúß ×Ã£Ö×ŸÖ•Ö ‰ú•ÖÖÔ ‡ÃÖÛêú 
†×¬ÖÛúŸÖ´Ö ´ÖÖ®Ö Ûúß ‹Ûú-“ÖÖî£ÖÖ‡Ô ÆüÖê, ŸÖÖê 
ÃÖÖ´µÖÖ¾ÖÃ£ÖÖ ÃÖê ÛúÞÖ ÛúÖ ×¾ÖÃ£ÖÖ¯Ö®Ö ×ÛúŸÖ®ÖÖ     
ÆüÖêÝÖÖ ?   

 (A) a/4 (B) a/3 
 (C) a/2 (D) a 



P-1 5  

13. The angle of minimum deviation for 
a prism is 30° and the angle of prism 
is 60°. The refractive index of the 
material of the prism is 

 (A) 2 (B) √2 
 (C) 3/2 (D) 3/√2 
 
14. An astronomical telescope has a 

magnifying power 10. The focal 
length of the eyepiece   is 20 cm. The 
focal length of the objective is     

 (A) 2 cm (B) 200 cm   
 (C) 20 cm    (D) 10 cm 
 
15. For an ideal gas in an adiabatic 

process, the relation between 
temperature T and pressure P is 

 (A) Pγ–1 Tγ = constant  
 (B) Pγ Tγ–1 = constant 
 (C) Pγ T1–γ = constant 
 (D) P1–γ Tγ = constant 
 

16. The length L of a metallic wire of 
Young’s modulus Y increases by l on 
loading it by some weight. The 
potential energy stored in the wire 
per unit volume is 

 (A) 
1
2 Y 

l
L  (B) Y 

l2

L2  

 (C) Y 
l

L2  (D) 
1
2 Y 

l2

L2  
 

17. What is the power output of a 1.5 V 
ideal battery which is delivering a 
current of 0.3 A ? 

 (A) 0.3 W (B) 0.45 W 
 (C) 4.5 W (D) 45 W 
 
18. A thin lens has focal length f, and its 

aperture has diameter d. It forms an 
image of intensity I. Now the central 
part of the aperture upto diameter d/2 
is blocked by an opaque paper. The 
focal length and image intensity will 
change to 

 (A) f/2 and I/2 (B) f and I/4  
 (C) 3f/4 and I/2 (D) f and 3I/4 

13. ×ÛúÃÖß ×¯ÖÏ•´Ö Ûêú ×»Ö‹ ®µÖæ®ÖŸÖ´Ö ×¾Ö“Ö»Ö®Ö ÛúÖêÞÖ   
30° Æîü †Öî¸ü ×¯ÖÏ•´Ö ÛúÖ ÛúÖêÞÖ 60° Æîü … ×¯ÖÏ•´Ö Ûêú 
¯Ö¤üÖ£ÖÔ ÛúÖ †¯Ö¾ÖŸÖÔ®ÖÖÓÛú ×ÛúŸÖ®ÖÖ Æîü ? 

 (A) 2 (B) √2 
 (C) 3/2 (D) 3/√2 
 
14. ‹Ûú ÜÖÝÖÖê»ÖßµÖ ¤æü¸ü²Öß®Ö Ûúß †Ö¾Ö¬ÖÔ®Ö ¿Ö×ŒŸÖ      

10 Æîü … ®Öê×¡ÖÛúÖ Ûúß ±úÖêÛú»Ö »ÖÓ²ÖÖ‡Ô 20 cm Æîü … 
†×³Ö¥ü¿µÖÛú Ûúß ±úÖêÛú»Ö »ÖÓ²ÖÖ‡Ô ×ÛúŸÖ®Öß Æîü ?  

 (A) 2 cm (B) 200 cm   
 (C) 20 cm    (D) 10 cm 
 
15. ¹ý¤Ëü¬ÖÖêÂ´Ö ¯ÖÏ×ÛÎúµÖÖ ´Öë †Ö¤ü¿ÖÔ ÝÖîÃÖ Ûêú ×»Ö‹, 

ŸÖÖ¯Ö´ÖÖ®Ö T ¾Ö ¤üÖ²Ö P Ûêú ²Öß“Ö ŒµÖÖ ÃÖÓ²ÖÓ¬Ö Æîü ? 
 (A) Pγ–1 Tγ = ×®ÖµÖŸÖÖÓÛú  
 (B) Pγ Tγ–1 = ×®ÖµÖŸÖÖÓÛú 
 (C) Pγ T1–γ = ×®ÖµÖŸÖÖÓÛú 
 (D) P1–γ Tγ = ×®ÖµÖŸÖÖÓÛú 
 
16. Y µÖÓÝÖ ´ÖÖ¯ÖÖÓÛú Ûêú ¬ÖÖŸÖã Ûêú ŸÖÖ¸ü Ûúß L »ÖÓ²ÖÖ‡Ô 

Ûãú”û ³ÖÖ¸ü »Ö™üÛúÖ®Öê ¯Ö¸ü l ²ÖœÌü •ÖÖŸÖß Æîü … ŸÖÖ¸ü ´Öë 
ÃÖÓÝÖÏ×ÆüŸÖ ×Ã£Ö×ŸÖ•Ö ‰ú•ÖÖÔ ¯ÖÏ×ŸÖ ‡ÛúÖ‡Ô †ÖµÖŸÖ®Ö 
×ÛúŸÖ®Öß Æîü ?   

 (A) 
1
2 Y 

l
L  (B) Y 

l2

L2  

 (C) Y 
l

L2  (D) 
1
2 Y 

l2

L2  

 
17. 1.5 V †Ö¤ü¿ÖÔ ²Öî™ü¸üß ÛúÖ ¯ÖÖ¾Ö¸ü †Öˆ™ü¯Öã™ü 

×ÛúŸÖ®ÖÖ Æîü •ÖÖê 0.3 A ÛúÖ Ûú Ó̧ü™ü ¤êü ¸üÆüß Æîü ?  
 (A) 0.3 W (B) 0.45 W 
 (C) 4.5 W (D) 45 W 
 
18. ‹Ûú ¯ÖŸÖ»Öê »Öê®ÃÖ Ûúß ±úÖêÛú»Ö »ÖÓ²ÖÖ‡Ô f Æîü, ¾Ö 

‡ÃÖÛêú †¯Ö“ÖÔ¸ü ÛúÖ ¾µÖÖÃÖ d Æîü … µÖÆü I ŸÖß¾ÖÎŸÖÖ ÛúÖ 
Ø²Ö²Ö ²Ö®ÖÖŸÖÖ Æîü … †²Ö ×ÛúÃÖß †¯ÖÖ¸ü¤ü¿Öá ÛúÖÝÖ•Ö 
ÃÖê d/2  ¾µÖÖÃÖ ŸÖÛú †¯Ö“ÖÔ¸ü ÛúÖ Ûêú×®¦üŸÖ ×ÆüÃÃÖÖ 
†¾Ö¹ý¨ü ×ÛúµÖÖ •ÖÖŸÖÖ Æîü … ±úÖêÛú»Ö »ÖÓ²ÖÖ‡Ô ¾Ö Ø²Ö²Ö 
ŸÖß¾ÖÎŸÖÖ ×ÛúŸÖ®Öß ²Ö¤ü»Ö •ÖÖ‹ÝÖß :   

 (A) f/2 †Öî̧ ü I/2 (B) f †Öî¸ü I/4  
 (C) 3f/4 †Öî̧ ü I/2 (D) f †Öî¸ü 3I/4 
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19. Four wires AB, BC, CD and DA of 
resistance 4 Ω each and a fifth wire BD 
of resistance 8 Ω are joined as shown 
in the figure. The effective resistance 
between the points A and B is 

 
 
 
 
 
 
 
 
 
 
 
 (A) 8/3  Ω (B) 4/3 Ω 
 (C) 16 Ω (D) 24 Ω 
 

20. Three different capacitors are 
connected in series. Then  

 (A) they will have equal charges        
 (B) they will have same potential        
 (C) both (A) & (B)        
 (D) none of these        
 
21. The resistance of each arm of a 

Wheatstone’s bridge is 10 Ω. A 
resistance of 10 Ω is connected in 
series with galvanometer then the 
equivalent resistance across the 
battery will be 

 (A) 10 Ω (B) 15 Ω  
 (C) 20 Ω (D) 40 Ω 
 

22. Light appears to travel in straight line 
because 

 (A) it is not absorbed by the 
atmosphere 

 (B) its wavelength is very small 
 (C) its speed is very high 
 (D) it is reflected by the upper part 

of the atmosphere  
 
23. If the refractive index of diamond is 

2.0, the velocity of light (in cm/s) in 
diamond is approximately 

 (A) 6.0 × 1010 (B) 3.0 × 1010  
 (C) 2.0 × 1010 (D) 1.5 × 1010   

19. 4 Ω ¯ÖÏ×ŸÖ¸üÖê¬Ö Ûêú “ÖÖ¸ü ŸÖÖ¸üÖë AB, BC, CD ¾Ö 
DA ÛúÖê 8 Ω ¯ÖÏ×ŸÖ¸üÖê¬Ö Ûêú ¯ÖÖÑ“Ö¾Öë ŸÖÖ¸ü BD ÃÖê 
•ÖÖê›ÌüÖ •ÖÖŸÖÖ Æîü, •ÖîÃÖÖ ×Ûú ×“Ö¡Ö ´Öë ×¤üÜÖÖµÖÖ ÝÖµÖÖ          
Æîü … A ¾Ö B ×²Ö®¤ãü†Öë Ûêú ²Öß“Ö ¯ÖÏ³ÖÖ¾Öß ¯ÖÏ×ŸÖ¸üÖê¬Ö 
×ÛúŸÖ®ÖÖ Æîü ? 

 
 
 
 
 
 
 
 
 
 
 
 (A) 8/3  Ω (B) 4/3 Ω 
 (C) 16 Ω (D) 24 Ω 
 

20. ŸÖß®Ö ×³Ö®®Ö Ûêú¯Öê×ÃÖ™ü¸üÖë ÛúÖê ÃÖß¸üß•Ö ´Öë •ÖÖê›ÌüÖ •ÖÖŸÖÖ 
Æîü, ŸÖÖê  

 (A) ˆ®Ö´Öë ÃÖ´ÖÖ®Ö †Ö¾Öê¿Ö ÆüÖêÝÖÖ 
 (B) ˆ®Ö´Öë ÃÖ´ÖÖ®Ö ×¾Ö³Ö¾Ö ÆüÖêÝÖÖ 
 (C) (A) ¾Ö (B) ¤üÖê®ÖÖë 
 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüß 
 

21. ¾Æüß™üÃ™üÖê®Ö ÃÖêŸÖã Ûúß Æü¸êüÛú ³Öã•ÖÖ ÛúÖ ¯ÖÏ×ŸÖ¸üÖê¬Ö           
10 Ω Æîü… µÖ×¤ü 10 Ω ÛúÖ ¯ÖÏ×ŸÖ¸üÖê¬Ö ÃÖß¸üß•Ö ´Öë 
ÝÖò»¾Öê®ÖÖê´Öß™ü¸ü ÃÖê •Öã›ÌüüÖ ÆüÖê, ŸÖÖê ²Öî™ü¸üß ´Öë ÃÖ´ÖŸÖã»µÖ 
¯ÖÏ×ŸÖ¸üÖê¬Ö ×ÛúŸÖ®ÖÖ ÆüÖêÝÖÖ ?  

 (A) 10 Ω (B) 15 Ω  
 (C) 20 Ω (D) 40 Ω 
 
22. ¯ÖÏÛúÖ¿Ö ÃÖß¬Öß ¸êüÜÖÖ ´Öë ÝÖ´Ö®Ö Ûú¸üŸÖÖ ×¤üÜÖÖ‡Ô ¤êüŸÖÖ Æîü 

ŒµÖÖë×Ûú  
 (A) µÖÆü ¾ÖÖµÖã´ÖÓ›ü»Ö «üÖ¸üÖ †¾Ö¿ÖÖê×ÂÖŸÖ ®ÖÆüà     

ÆüÖêŸÖÖ … 
 (B) ‡ÃÖÛúß ŸÖ¸ÓüÝÖ¤îü¬µÖÔ ÛúÖ±úß Ûú´Ö ÆüÖêŸÖß Æîü … 
 (C) ‡ÃÖÛúß ÝÖ×ŸÖ ÛúÖ±úß ŸÖê•ÖÌ ÆüÖêŸÖß Æîü … 
 (D) µÖÆü ¾ÖÖµÖã´ÖÓ›ü»Ö Ûêú ‰ú¯Ö¸üß ³ÖÖÝÖ ÃÖê 

¯Ö¸üÖ¾ÖÙŸÖŸÖ ÆüÖêŸÖÖ Æîü … 
 
23. µÖ×¤ü Æüß¸êü ÛúÖ †¯Ö¾ÖŸÖÔ®ÖÖÓÛú 2.0 Æîü, ŸÖÖê Æüß¸êü ´Öë 

¯ÖÏÛúÖ¿Ö ¾ÖêÝÖ (cm/s ´Öë) »ÖÝÖ³ÖÝÖ ×ÛúŸÖ®ÖÖ ÆüÖêÝÖÖ ?  
 (A) 6.0 × 1010 (B) 3.0 × 1010  
 (C) 2.0 × 1010 (D) 1.5 × 1010   

 
A  B 

C D 

4 Ω

4 Ω 

4 Ω

4 Ω  8 Ω 

A  B 

C D

4 Ω 

4 Ω 

4 Ω 

4 Ω  8 Ω 
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24. The equation of a standing wave is          
y = 2a sin(1000t) cos (0.1 x), where 
‘y’ and ‘a’ are in mm, ‘t’ in seconds 
and ‘x’ in metre. The velocity of the 
progressive waves producing it is 

 (A) 104m/s (B) 10–4 m/s 
 (C) 100 m/s (D) 10 m/s 
 
25. The refractive index of glass and 

water with respect to air are 3/2 and 
4/3 respectively. The refractive index 
of glass with respect to water will be 

 (A) 8/9  
 (B) 9/8 
 (C) 7/6 
 (D) none of these 
 

26. A double convex thin lens made of 
glass of refractive index 1.6 has radii of 
curvature 15 cm each. The focal length 
of this lens when immersed in a fluid of 
refractive index 1.65 is approximately 

 (A) – 250 cm (B) + 250 cm 
 (C) 125 cm (D) 25 cm 
 

27. A convex lens of power +6 dioptre is 
placed in contact with a concave lens 
of power –4 dioptre. What will be the 
nature and focal length of this 
combination ? 

 (A) concave, 25 cm 
 (B) convex, 50 cm 
 (C) concave, 50 cm 
 (D) convex, 25 cm  
 

28. A fuse wire with a radius of 1 mm 
blows at 1.5A. If the fuse wire of the 
same material should blow at 3.0A, 
the radius of the wire must be 

 (A) 41/3mm (B) 2  mm 
 (C) 0.5 mm (D) 8.0 mm 
 

29. An ideal gas is allowed to expand 
freely against vacuum in a rigid 
insulated container. The gas undergoes 

 (A) increase in its internal energy 
 (B) decrease in temperature 
 (C) decrease in its internal energy 
 (D) neither increase nor decrease in 

temperature or internal energy 

24. †¯ÖÏÝÖÖ´Öß ŸÖ¸ÓüÝÖ ÛúÖ ÃÖ´ÖßÛú¸üÞÖ  
 y = 2a sin (1000t) cos (0.1 x) Æîü, •ÖÆüÖÑ 

‘y’ ¾Ö ‘a’ mm ´Öë Æîü, ‘t’ ÃÖêÛÓú›ü ´Öë Æîü ¾Ö ‘x’ 
´Öß™ü¸ü ´Öë Æîü … ‡ÃÖê ˆŸ¯Ö®®Ö Ûú¸ü®Öê ¾ÖÖ»Öß ¯ÖÏÝÖÖ´Öß 
ŸÖ¸ÓüÝÖÖë ÛúÖ ¾ÖêÝÖ ×ÛúŸÖ®ÖÖ Æîü ?  

 (A) 104´Öß/ÃÖê (B) 10–4 ´Öß/ÃÖê 
 (C) 100 ´Öß/ÃÖê (D) 10 ´Öß/ÃÖê 
 

25. ¾ÖÖµÖã Ûêú ÃÖÖ¯ÖêõÖ ´Öë ÛúÖÑ“Ö ¾Ö ¯ÖÖ®Öß ÛúÖ †¯Ö¾ÖŸÖÔ®ÖÖÓÛú 
ÛÎú´Ö¿Ö: 3/2  ¾Ö 4/3 Æîü … ¯ÖÖ®Öß Ûêú ÃÖÖ¯ÖêõÖ ´Öë 
ÛúÖÑ“Ö ÛúÖ †¯Ö¾ÖŸÖÔ®ÖÖÓÛú ×ÛúŸÖ®ÖÖ ÆüÖêÝÖÖ ?  

 (A) 8/9  
 (B) 9/8 
 (C) 7/6 
 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüß 
 

26. 1.6 †¯Ö¾ÖŸÖÔ®ÖÖÓÛú Ûêú ÛúÖÑ“Ö ÃÖê ²Ö®Öê ¤üÖêÆü̧ êü ˆ¢Ö»Ö ¯ÖŸÖ»Öêê 
¯ÖÏŸµÖêÛú »Öê®ÃÖ Ûúß ¾ÖÛÎúŸÖÖ ×¡Ö•µÖÖ 15 cm Æîü … ‡ÃÖ 
»Öê®ÃÖ Ûúß ±úÖêÛú»Ö »ÖÓ²ÖÖ‡Ô, 1.65 †¯Öü¾ÖŸÖÔ®ÖÖÓÛú Ûêú ¦ü¾Ö 
´Öë ›ãü²ÖÖê®Öê ¯Ö ü̧ »ÖÝÖ³ÖÝÖ ×ÛúŸÖ®Öß ÆüÖêÝÖß ?  

 (A) – 250 cm (B) + 250 cm 
 (C) 125 cm (D) 25 cm 
 
27. +6 ›üÖµÖ†Ö¯™ü̧ ü ¿Ö×ŒŸÖ ¾ÖÖ»Öê ˆ¢Ö»Ö »Öê®ÃÖ ÛúÖê     

–4 ›üÖµÖ†Ö¯™ü̧  ¿Ö×ŒŸÖ ¾ÖÖ»Öê †¾ÖŸÖ»Ö »Öê®ÃÖ Ûêú 
ÃÖÓ̄ ÖÛÔú ´Öë ü̧ÜÖÖ •ÖÖŸÖÖ Æîü … ‡ÃÖ ÃÖÓµÖÖê•Ö®Ö Ûúß ¯ÖÏÛéú×ŸÖ 
¾Ö ±úÖêÛú»Ö »ÖÓ²ÖÖ‡Ô ŒµÖÖ ÆüÖêÝÖß ?  

 (A) †¾ÖŸÖ»Ö, 25 cm 
 (B) ˆ¢Ö»Ö, 50 cm 
 (C) †¾ÖŸÖ»Ö, 50 cm 
 (D) ˆ¢Ö»Ö, 25 cm  
 

28. 1mm ×¡Ö•µÖÖ ¾ÖÖ»ÖÖ °µÖæ•Ö ŸÖÖ¸ü 1.5A ¯Ö¸ü ¬Ö×´ÖŸÖ 
ÆüÖê •ÖÖŸÖÖ Æîü … µÖ×¤ü ˆÃÖß ¯Ö¤üÖ£ÖÔ ¾ÖÖ»ÖÖ °µÖæ•Ö ŸÖÖ¸ü 
3.0A ¯Ö¸ü ¬Ö×´ÖŸÖ ÆüÖê ŸÖÖê ‡ÃÖ ŸÖÖ¸ü Ûúß ×¡Ö•µÖÖ ÆüÖê®Öß 
“ÖÖ×Æü‹   

 (A) 41/3mm (B) 2  mm 
 (C) 0.5 mm (D) 8.0 mm 
 

29. ‹Ûú †Ö¤ü¿ÖÔ ÝÖîÃÖ †®Ö´µÖ ¯ÖÖ¡Ö ´Öë ×®Ö¾ÖÖÔŸÖ ÃÖê 
×¾Ö¯Ö¸üßŸÖ ´ÖãŒŸÖ ºþ¯Ö ÃÖê ±îú»ÖŸÖß Æîü … ‡ÃÖ ÝÖîÃÖ Ûúß 

 (A) †ÖÓŸÖ×¸üÛú ‰ú•ÖÖÔ ´Öë ¾Öé×¨ü ÆüÖêŸÖß Æîü … 
 (B) ŸÖÖ¯Ö´ÖÖ®Ö ´Öë ×ÝÖ¸üÖ¾Ö™ü ÆüÖêŸÖß Æîü … 
 (C) †ÖÓŸÖ×¸üÛú ‰ú•ÖÖÔ ´Öë ×ÝÖ¸üÖ¾Ö™ü ÆüÖêŸÖß Æîü … 
 (D) ŸÖÖ¯Ö´ÖÖ®Ö µÖÖ †ÖÓŸÖ×¸üÛú ‰ú•ÖÖÔ ´Öë ®Ö ¾Öé×¨ü 

ÆüÖêŸÖß Æîü ®Ö ×ÝÖ¸üÖ¾Ö™ü ÆüÖêŸÖß Æîü … 



 8 P-1 

30. An electron of charge ‘e’ moves with 
a constant speed ‘v’ along a circle of 
radius ‘r’. Its magnetic moment will be 

 (A) πr2ev (B) evr 
 (C) 2 πevr (D) evr/2 
 
31. A voltmeter has resistance of 2000 Ω 

and it can measure upto 2V. If we 
want to increase its range to 10V, 
then required resistance in series will be 

 (A) 2000 Ω (B) 4000 Ω 
 (C) 6000 Ω (D) 8000 Ω 
 
32. An α-particle and a proton are 

accelerated at same potential 
difference from rest. Find the ratio of 
their final velocity. 

 (A) √2 : 1 (B) 1 : 1 
 (C) 1 : √2 (D) 1 : 2 
 
33. The speed of sound in air at NTP is 

300 m/s. If air pressure becomes four 
times, then the speed of sound will be       

 (A) 150 m/s 
 (B) 300 m/s 
 (C) 600 m/s 
 (D) 1200 m/s 
 
34. The amplitude ‘a’ and the angular 

velocity ‘ω’ of four waves are 
respectively as following. Which 
wave has largest intensity ?      

 (A) 10 × 10–4 m, 500 s–1  
 (B) 2 × 10–4 m, 2000 s–1 
 (C) 20 × 10–4 m, 115 s–1  
 (D) 2 × 10–4 m, 200 s–1 
 
35. The resistance of a galvanometer is 

25 Ω and it requires 50 µA for full 
deflection. The value of the shunt 
resistance required to convert it into 
an ammeter of 5 Ampere is 

 (A) 2.5 × 10–4 Ω  
 (B) 1.25 × 10–3 Ω     
 (C) 0.05 Ω        
 (D) 2.5 Ω  

30. †Ö¾Öê¿Ö ‘e’ ÛúÖ ‡»ÖêŒ™ÒüÖò®Ö ×Ã£Ö¸ü ÝÖ×ŸÖ ‘v’ Ûêú 
ÃÖÖ£Ö ‘r’ ×¡Ö•µÖÖ ¾ÖÖ»Öê ¾Öé¢Ö ¯Ö¸ü ‘Öæ´ÖŸÖÖ Æîü … ‡ÃÖÛúÖ 
“ÖãÓ²ÖÛúßµÖ †Ö‘ÖæÞÖÔ ×ÛúŸÖ®ÖÖ ÆüÖêÝÖÖ ?  

 (A) πr2ev (B) evr 
 (C) 2 πevr (D) evr/2 
 

31. ‹Ûú ¾ÖÖê»™ü´Öß™ü¸ü ÛúÖ ¯ÖÏ×ŸÖ¸üÖê¬Ö 2000 Ω Æîü †Öî¸ü 
µÖÆü 2V ŸÖÛú ´ÖÖ¯Ö®Ö Ûú¸ü ÃÖÛúŸÖÖ Æîü … µÖ×¤ü Æü´Ö 
‡ÃÖÛúß ¸ëü•Ö 10V ŸÖÛú ²ÖœÌüÖ®ÖÖ “ÖÖÆëü, ŸÖÖê ÁÖêÞÖß ´Öë 
†Ö¾Ö¿µÖÛú ¯ÖÏ×ŸÖ¸üÖê¬Ö ×ÛúŸÖ®ÖÖ ÆüÖê®ÖÖ “ÖÖ×Æü‹ ?  

 (A) 2000 Ω (B) 4000 Ω 
 (C) 6000 Ω (D) 8000 Ω 
 
32. ‹Ûú α -ÛúÞÖ ¾Ö ¯ÖÏÖê™üÖê®Ö ÛúÖê ×¾Ö¸üÖü´ÖÖ¾ÖÃ£ÖÖ ÃÖê 

ÃÖ´ÖÖ®Ö ×¾Ö³Ö¾Ö †ÓŸÖ¸ü ¯Ö¸ü Ÿ¾Ö×¸üŸÖ ×ÛúµÖÖ •ÖÖŸÖÖ Æîü … 
ˆ®ÖÛêú †Ó×ŸÖ´Ö ¾ÖêÝÖ ÛúÖ †®Öã¯ÖÖŸÖ ¯ÖŸÖÖ Ûú¸ëü …  

 (A) √2 : 1 (B) 1 : 1 
 (C) 1 : √2 (D) 1 : 2 

 
33. NTP ¯Ö¸ü ¾ÖÖµÖã ´Öë ¬¾Ö×®Ö Ûúß ÝÖ×ŸÖ 300 m/s Æîü … 

µÖ×¤ü ¾ÖÖµÖã¤üÖ²Ö “ÖÖ¸ü ÝÖã®ÖÖ ÆüÖê •ÖÖŸÖÖ Æîü, ŸÖÖê ¬¾Ö×®Ö Ûúß 
ÝÖ×ŸÖ ×ÛúŸÖ®Öß ÆüÖêÝÖß ?     

 (A) 150 m/s 
 (B) 300 m/s 
 (C) 600 m/s 
 (D) 1200 m/s 
 
34. “ÖÖ¸ü ŸÖ¸ÓüÝÖÖë ÛúÖ †ÖµÖÖ´Ö ‘a’ ¾Ö ÛúÖêÞÖßµÖ ¾ÖêÝÖ ‘ω’ 

ÛÎú´Ö¿Ö: ×®Ö´®ÖÖ®ÖãÃÖÖ¸ü Æïü … ×ÛúÃÖ ŸÖ¸ÓüÝÖ ´Öë 
†×¬ÖÛúŸÖ´Ö ŸÖß¾ÖÎŸÖÖ Æîü ?      

 (A) 10 × 10–4 m, 500 s–1  
 (B) 2 × 10–4 m, 2000 s–1 
 (C) 20 × 10–4 m, 115 s–1  
 (D) 2 × 10–4 m, 200 s–1 
 
35. ‹Ûú ÝÖî»¾Öê®ÖÖê´Öß™ü¸ü ÛúÖ ¯ÖÏ×ŸÖ¸üÖê¬Ö 25 Ω Æîü †Öî¸ü 

¯ÖæÞÖÔ ×¾ÖõÖê¯ÖÞÖ Ûêú ×»Ö‹ ‡ÃÖê 50 µA Ûúß 
†Ö¾Ö¿µÖÛúŸÖÖ Æîü, 5 ‹ê´¯ÖßµÖ¸ü Ûêú ‹ê´Öß™ü¸ü ´Öë ²Ö¤ü»Ö®Öê 
Ûêú ×»Ö‹ †Ö¾Ö¿µÖÛú ¿ÖÓ™ü ¯ÖÏ×ŸÖ¸üÖê¬Ö ÛúÖ ´ÖÖ®Ö ×ÛúŸÖ®ÖÖ 
ÆüÖêÝÖÖ ?  

 (A) 2.5 × 10–4 Ω  
 (B) 1.25 × 10–3 Ω     
 (C) 0.05 Ω        
 (D) 2.5 Ω  
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36. In Young’s double slit experiment, 
the slit separation is made 3-fold. 
The fringe width becomes 

 (A) 3 times (B) 9 times 
 (C) 1/3 times (D) 1/9 times 
 
37. The first diffraction minima due to a 

single slit are observed at 30° for 
light of wavelength 6500 Å. The 
width of the slit is                                             

 (A) 3250 Å 
 (B) 6.5 × 10–4 mm  
 (C) 2.6 × 10–4 m   
 (D) 1.3 micron 
 
38. The equation of a stationary wave is         

y = 4 sin (πx/15) cos (96πt), where 
‘y’, ‘x’ are in cm and ‘t’ is in second. 
The distance between a node and the 
adjacent antinode is 

 (A) 7.5 cm (B) 15 cm 
 (C) 22.5 cm (D) 30 cm 
 
39. A sound source is coming towards a 

stationary observer. If the observer 
hears the sound of frequency twice 
the original frequency of sound, then 
the speed of sound source is (speed 
of sound in air is ν) 

 (A) ν/2 (B) ν  
 (C) 2ν (D) 3ν 
 
40. Two sources of light are coherent if 

the waves produced by them have  
 (A) same wavelength 
 (B) same amplitude 
 (C) same wavelength and constant 

phase difference 
 (D) same amplitude and same 

wavelength 

36. µÖÓÝÖ Ûêú ¤üÖêÆü¸êü ×Ã»Ö™ü ¯ÖÏµÖÖêÝÖ ´Öë, ×Ã»Ö™ü ¯Öé£ÖÛú®Ö ŸÖß®Ö 

ÝÖã®ÖÖ ²Ö®ÖÖµÖÖ •ÖÖŸÖÖ ÆüÖê, Ø±Ïú•Ö “ÖÖî›ÌüÖ‡Ô ×ÛúŸÖ®Öß ÆüÖê 

•ÖÖŸÖß Æîü ? 
 (A) 3 ÝÖã®ÖÖ (B) 9 ÝÖã®ÖÖ 
 (C) 1/3 ÝÖã®ÖÖ (D) 1/9 ÝÖã®ÖÖ 
 

37. ŸÖ¸ÓüÝÖ¤îü¬µÖÔ 6500 Å Ûêú ¯ÖÏÛúÖ¿Ö Ûêú ×»Ö‹ ‹Ûú»Ö 

×Ã»Ö™ü Ûêú ÛúÖ¸üÞÖ ¯ÖÏ£Ö´Ö ×¾Ö¾ÖŸÖÔ®Ö ®µÖæ®ÖŸÖ´Ö 30° ¯Ö¸ü 
¤êüÜÖÖ •ÖÖŸÖÖ Æîü … ×Ã»Ö™ü Ûúß “ÖÖî›ÌüÖ‡Ô ×ÛúŸÖ®Öß Æîü ?                    

 (A) 3250 Å 

 (B) 6.5 × 10–4 mm  

 (C) 2.6 × 10–4 m   
 (D) 1.3 micron 
 
38. †¯ÖÏÝÖÖ´Ößü ŸÖ¸ÓüÝÖ ÛúÖ ÃÖ´ÖßÛú¸üÞÖ  

 y = 4 sin (πx/15) cos (96πt) Æîü, •ÖÆüÖÑ 

‘y’, ‘x’ cm ´Öë Æïü ¾Ö ‘t’ ÃÖêÛÓú›ü ´Öë Æîü … ®ÖÖê›ü ¾Ö 

×®ÖÛú™ü¾ÖŸÖá ¯ÖÏ×ŸÖ®ÖÖê›ü Ûêú ²Öß“Ö Ûúß ¤æü¸üß ×ÛúŸÖ®Öß Æîü ?  
 (A) 7.5 cm (B) 15 cm 
 (C) 22.5 cm (D) 30 cm 
 
39. ‹Ûú ¬¾Ö×®Ö ÄÖÖêŸÖ ×Ã£Ö¸ü ¯ÖÏêõÖÛú Ûúß †Öê¸ü †Ö ¸üÆüÖ    

Æîü … µÖ×¤ü ¯ÖÏêõÖÛú ¬¾Ö×®Ö Ûúß ´Öæ»Ö †Ö¾Öé×¢Ö ÃÖê ¤ãüÝÖã®Öß 

†Ö¾Öé×¢Ö Ûúß ¬¾Ö×®Ö ÃÖã®ÖŸÖÖ Æîü, ŸÖÖê ¬¾Ö×®Ö ÄÖÖêŸÖ Ûúß 

ÝÖ×ŸÖ ×ÛúŸÖ®Öß Æîü (¾ÖÖµÖã ´Öë ¬¾Ö×®Ö Ûúß ÝÖ×ŸÖ ν Æïü) ? 
 (A) ν/2 (B) ν  
 (C) 2ν (D) 3ν 

 
40. ¤üÖê ¯ÖÏÛúÖ¿Ö ÄÖÖêŸÖ ÃÖÓÃÖŒŸÖ ŸÖ²Ö ÆüÖêŸÖê Æïü •Ö²Ö ˆ®ÖÛêú 

«üÖ¸üÖ ˆŸ¯Ö®®Ö ŸÖ¸ÓüÝÖÖë ´Öë ÆüÖêŸÖÖ Æîü  
 (A) ÃÖ´ÖÖ®Ö ŸÖ¸ÓüÝÖ¤îü¬µÖÔ 

 (B) ÃÖ´ÖÖ®Ö †ÖµÖÖ´Ö 

 (C) ÃÖ´ÖÖ®Ö ŸÖ¸ÓüÝÖ¤îü¬µÖÔ ¾Ö ×Ã£Ö¸ü Ûú»ÖÖÓŸÖ¸ü 

 (D) ÃÖ´ÖÖ®Ö †ÖµÖÖ´Ö ¾Ö ÃÖ´ÖÖ®Ö ŸÖ¸ÓüÝÖ¤îü¬µÖÔ 
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41. Temperature coefficient of resistance 
of a semiconductor is 

 (A) Zero (B) Constant 
 (C) Positive (D) Negative 
 

42. P-N junction is formed when p-type 
semiconductor and n-type 
semiconductors are 

 (A) joined physically so that 
electrons and holes diffuse to 
give depletion layer 

 (B) joined chemically to get 
homogeneous material  

 (C) simply joined physically 
 (D) joined together electrically 
 

43. The value of current gain of a 
transistor in common base mode is 0.95. 
Its value in common emitter mode is 

 (A) 0.95 (B) 1.5 
 (C) 19 (D) (19)–1  
 

44. When a telescope is adjusted for 
normal eye, the distance between the 
two lenses is 80 cm. The magnifying 
power of the telescope is 19. The 
focal length of the objective and the 
eyepiece are respectively 

 (A) 61 cm, 19 cm 
 (B) 40 cm, 40 cm  
 (C) 76 cm, 4 cm  
 (D) 50 cm, 30 cm 
 

45. ABC is an equilateral triangle. 
Charges +q are placed at each corner. 
The electric intensity at centre ‘O’ 
will be    

        
 
 
 
 
 
 
 
 

  (A) 
1

4πε0
 . 

q
r  (B) 

1
4πε0

 . 
q
r2   

 (C) 
1

4πε0
 . 

3q
r2   (D) Zero 

41. ×ÛúÃÖß †¬ÖÔ“ÖÖ»ÖÛú Ûêú ¯ÖÏ×ŸÖ¸üÖê¬Ö ÛúÖ ŸÖÖ¯Ö ÝÖãÞÖÖÓÛú 
×ÛúŸÖ®ÖÖ Æîü ? 

 (A) ¿Öæ®µÖ (B) ×Ã£Ö¸ü 
 (C) ¬Ö®ÖÖŸ´ÖÛú (D) ŠúÞÖÖŸ´ÖÛú 
 

42. P-N •ÖÓÛú¿Ö®Ö ŸÖ²Ö ²Ö®ÖŸÖÖ Æîü •Ö²Ö p-™üÖ‡¯Ö 
†¬ÖÔ“ÖÖ»ÖÛú ¾Ö n-™üÖ‡¯Ö †¬ÖÔ“ÖÖ»ÖÛú :  

 (A) ³ÖÖî×ŸÖÛú ºþ¯Ö ÃÖê •Öã›ÌüŸÖê Æïü ŸÖÖ×Ûú ÈüÖÃÖß ¯Ö ü̧ŸÖ 
¤êü®Öê Ûêú ×»Ö‹ ‡»ÖêŒ™ÒüÖò®Ö ¾Ö ×”û¦ü ×¾ÖÃÖ× ü̧ŸÖ ÆüÖê 
•ÖÖŸÖê Æïü … 

 (B) ÃÖ´ÖÖÓÝÖ ¯Ö¤üÖ£ÖÔ ¯ÖÏÖ¯ŸÖ Ûú¸ü®Öê Ûêú ×»Ö‹ 
¸üÖÃÖÖµÖ×®ÖÛú ºþ¯Ö ÃÖê •Öã›Ìü •ÖÖŸÖê Æïü … 

 (C) ÃÖÖ´ÖÖ®µÖŸÖµÖÖ ³ÖÖî×ŸÖÛú ºþ¯Ö ÃÖê •Öã›ÌüŸÖê Æïü … 
 (D) †Ö¯ÖÃÖ ´Öë ×¾ÖªãŸÖ ºþ¯Ö ÃÖê •Öã›ÌüŸÖê Æïü … 
 

43. †Ö´Ö †Ö¬ÖÖ¸ü ´ÖÖê›ü ´Öë ™ÒüÖÓ×•ÖÃ™ü¸ü Ûúß ¬ÖÖ¸üÖ »Ö×²¬Ö 
ÛúÖ ´ÖÖ®Ö 0.95 Æîü … †Ö´Ö ˆŸÃÖ•ÖÔÛú ´ÖÖê›ü ´Öë 
‡ÃÖÛúÖ ´ÖÖ®Ö ×ÛúŸÖ®ÖÖ Æîü ?  

 (A) 0.95 (B) 1.5 
 (C) 19 (D) (19)–1  
 

44. ÃÖÖ´ÖÖ®µÖ †ÖÑÜÖ Ûêú ×»Ö‹ ¤æü¸ü²Öß®Ö ÛúÖê ÃÖ´ÖÖµÖÖê×•ÖŸÖ 
×ÛúµÖÖ •ÖÖŸÖÖ Æîüü, ¤üÖê »Öê®ÃÖ Ûêú ²Öß“Ö Ûúß ¤æü¸üß            
80 cm ÆüÖêŸÖß Æîü, ¤æü¸ü²Öß®Ö Ûúß †Ö¾Ö¬ÖÔ®Ö ¿Ö×ŒŸÖ 19    
Æîü … †×³Ö¥ü¿µÖÛú ¾Ö ®Öê×¡ÖÛúÖ Ûúß ±úÖêÛú»Ö »ÖÓ²ÖÖ‡Ô 
ÛÎú´Ö¿Ö: ×ÛúŸÖ®Öß Æîü ?  

 (A) 61 cm, 19 cm 
 (B) 40 cm, 40 cm  
 (C) 76 cm, 4 cm  
 (D) 50 cm, 30 cm 
 

 

45. ABC ÃÖ´Ö³Öã•Ö ×¡Ö³Öã•Ö Æîü … ¯ÖÏŸµÖêÛú ÛúÖê®Öê ¯Ö¸ü 
†Ö¾Öê¿Ö +q ¸üÜÖÖ •ÖÖŸÖÖ Æîü … Ûêú®¦ü ‘O’ ¯Ö¸ü 
×¾ÖªãŸÖ ŸÖß¾ÖÎŸÖÖ ×ÛúŸÖ®Öß ÆüÖêÝÖß ?    

        
 
 
 
 
 
 
 
 
 

  (A) 
1

4πε0
 . 

q
r  (B) 

1
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 . 
q
r2   

 (C) 
1
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 . 
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r2   (D) ¿Öæ®µÖ 
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46. A particle is moving along a circle 
with constant speed. The acceleration 
of the particle is 

 (A) along the circumference 
 (B) along the radius 
 (C) zero 
 (D) along the tangent 
 
47. The mass of a body is ‘m’ and its 

initial velocity is ‘v’. It collides head-
on with another body which is 
stationary and whose mass is ‘M’. If, 
after collision, the body of mass ‘m’ 
becomes stationary and the body of 
mass M (which was stationary) takes 
the velocity of first body , then 

 (A) m = M (B) m = M/2  
 (C) m <<M (D) m>>M 
 
48. If mass of the earth is Me and radius 

Re, then the ratio between 
acceleration due to gravity ‘g’ and 
gravitational constant ‘G’ is: 

 (A) R2
e/Me (B) Me/R

2
e  

 (C) MeR
2
e  (D) Me/Re 

 
49. Two satellites of masses m1 and m2 

(m1 > m2) are revolving around the 
earth in circular orbits of radii r1 and 
r2 (r1 > r2) respectively. Which of the 
following statements is true 
regarding their speeds v1 and v2 ? 

 (A) v1 = v2 (B) v1 > v2  
 (C) v1 < v2 (D) v1/r1 = v2/r2 

 
50. Two cars of masses m1 and m2 are 

moving in circles of radii r1 and r2. 
Their speeds are such that they 
complete one revolution in the same 
time. The ratio of their angular speeds is  

 (A) 1 : 1  (B) r1 : r2 
 (C) m1 : m2 (D) m1 r1 : m2 r2   

46. ‹Ûú ÛúÞÖ ÃÖŸÖŸÖ ÝÖ×ŸÖ ÃÖê ¾Öé¢Ö Ûêú ÃÖÖ£Ö ‘Öæ´Ö ¸üÆüÖ     
Æîü … ˆÃÖ ÛúÞÖ ÛúÖ Ÿ¾Ö¸üÞÖ Æîü  

 (A) ¯Ö×¸ü×¬Ö Ûêú ÃÖÖ£Ö 
 (B) ×¡Ö•µÖÖ ¯Ö¸ü 
 (C) ¿Öæ®µÖ 
 (D) Ã¯Ö¿ÖÔ ¸êüÜÖÖ ¯Ö¸ü 
 
47. ×ÛúÃÖß ¾ÖÃŸÖã ÛúÖ ¦ü¾µÖ´ÖÖ®Ö ‘m’ Æîü †Öî¸ü ˆÃÖÛúÖ 

¯ÖÏÖ¸ü×´³ÖÛú ¾ÖêÝÖ ‘v’ Æîü … ¾ÖÆü †®µÖ ¾ÖÃŸÖã ÃÖê 
†Ö´Ö®Öê-ÃÖÖ´Ö®Öê ™üÛú¸üÖŸÖß Æîü •ÖÖê ×Ã£Ö¸ü Æîü ¾Ö ˆÃÖÛúÖ 
¦ü¾µÖ´ÖÖ®Ö ‘M’ Æîü … µÖ×¤ü ™üŒÛú¸ü Ûêú ²ÖÖ¤ ‘m’ 
¦ü¾µÖ´ÖÖ®Ö ¾ÖÖ»Öß ¾ÖÃŸÖã ×Ã£Ö¸ü ÆüÖê •ÖÖŸÖß Æîü ¾Ö ‘M’ 
¦ü¾µÖ´ÖÖ®Ö ¾ÖÖ»Öß ¾ÖÃŸÖã (•ÖÖê ×Ã£Ö¸ Æîü) ¯ÖÆü»Öß ¾ÖÃŸÖã 
ÛúÖ ¾ÖêÝÖ »Öê »ÖêŸÖß Æîü, ŸÖÖê  

 (A) m = M (B) m = M/2  
 (C) m <<M (D) m>>M 
 
48. µÖ×¤ü ¯Öé£¾Öß ÛúÖ ¦ü¾µÖ´ÖÖ®Ö Me ¾Ö ×¡Ö•µÖÖ Re ÆüÖê, 

ŸÖÖê ÝÖã¹ýŸ¾Ö Ûêú ÛúÖ¸üÞÖ Ÿ¾Ö¸üÞÖ ‘g’ ¾Ö ÝÖã¹ýŸ¾ÖßµÖ 
×Ã£Ö¸üÖÓÛú ‘G’ Ûêú ²Öß“Ö †®Öã¯ÖÖŸÖ ×ÛúŸÖ®ÖÖ Æîü ? 

 (A) R2
e/Me (B) Me/R

2
e  

 (C) MeR
2
e  (D) Me/Re 

 
49. m1 ¾Ö m2 (m1 > m2) ¦ü¾µÖ´ÖÖ®Ö ¾ÖÖ»Öê ¤üÖê 

ˆ¯ÖÝÖÏÆü ¯Öé£¾Öß Ûêú “ÖÖ¸üÖë †Öê¸ü ÛÎú´Ö¿Ö: ×¡Ö•µÖÖ r1 ¾Ö 
r2 (r1 > r2) Ûêú ¾Öé¢ÖÖÛúÖ¸ü ÛúõÖÛú ´Öë ‘Öæ´Ö ¸üÆêü Æïü … 
ˆ®ÖÛúß ÝÖ×ŸÖ v1 ¾Ö v2 Ûêú ²ÖÖ¸êü ´Öë ×®Ö´®ÖÖÓ×ÛúŸÖ ´Öë 
ÃÖê ÛúÖî®Ö ÃÖÖ Ûú£Ö®Ö ÃÖÆüß Æîü ?  

 (A) v1 = v2 (B) v1 > v2  
 (C) v1 < v2 (D) v1/r1 = v2/r2 
 
 
50. m1 ¾Ö m2 ¦ü¾µÖ´ÖÖ®Ö ¾ÖÖ»Öß ¤üÖê ÛúÖ¸ë ×¡Ö•µÖÖ r1 ¾Ö 

r2 Ûêú ¾Öé¢Ö ´Öë ‘Öæ´Ö ¸üÆüß Æïü … ˆ®ÖÛúß ÝÖ×ŸÖ ‹êÃÖß Æîü 

×Ûú ¾Öê ‹Ûú “ÖŒÛú¸ü ‹Ûú Æüß ÃÖ´ÖµÖ ´Öë ¯Öæ¸üÖ Ûú¸üŸÖß    

Æïü … ˆ®ÖÛúß ÛúÖêÞÖßµÖ ÝÖ×ŸÖ ÛúÖ †®Öã¯ÖÖŸÖ ŒµÖÖ Æîü ?  
 (A) 1 : 1  (B) r1 : r2 

 (C) m1 : m2 (D) m1 r1 : m2 r2   
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51. A catalyst increases the rate of 

reaction by: 
 (A) Lowering the energy of the 

reacting particles   
 (B) Providing an alternative path 

for reaction with lowered 
activation energy 

 (C) Increasing the energy of the 
reacting particles 

 (D) Providing an alternative path 
for reaction with increased 
activation energy  

 

52. The heat of formation (ΔHf°) of CO2 
(g) is equal to: 

 (A) Zero 
 (B) Molar heat of combustion of 

graphite 
 (C) Sum of heat of formation of          

CO (g) and O2 (g) 
 (D) Molar heat of combustion of 

CO (g)  
 
53. Match the following: 
 (i) ΔG (1) ΔE + PΔV 
 (ii) ΔG° (2) –n FE° 
 (iii) ΔS (3) RT ln V1/V2  
 (iv) ΔH (4) n RT ln V2/V1 
 (i) (ii) (iii) (iv) 
 (A) (2) (4) (1) (3) 
 (B) (3) (2) (4) (1) 
 (C) (3) (1) (4) (2) 
 (D) (2) (3) (4) (1) 
 

54. IUPAC name for             

  (CH3)2 C = CHCH2CH2

O
|
C

H

HCH3  
 (A) 6-methyl-5-hepten-2-ol 
 (B) 1-methyl-2-hepten-5-ol 
 (C) 1-methyl-2-hepten-6-ol 
 (D) 1, 1-dimethyl-2-hepten-5-ol 
 

55. The orbital angular momentum of the 
electron in the 3d orbital is  

 (A) 2 h/2π (B) 3 h/2π 
 (C) √2 h/2π (D) √6 h/2π 

 
51. ‹Ûú ˆŸ¯ÖÏê¸üÛú †×³Ö×ÛÎúµÖÖ Ûúß ¤ü¸ü ÛúÖê ²ÖœÌüÖŸÖÖ Æîü  

 (A) †×³ÖÛúÖ¸üß ÛúÞÖ ÛúÖ ‰ú•ÖÖÔ ´ÖÖ®Ö ‘Ö™üÖÛú¸ü 

 (B) †×³Ö×ÛÎúµÖÖ Ûêú ×»Ö‹ ×®Ö´®ÖŸÖ¸ü ÃÖ×ÛÎúµÖÞÖ 
‰ú•ÖÖÔ Ûêú ÃÖÖ£Ö ¾ÖîÛú×»¯ÖÛú ¯Ö£Ö ¯ÖÏ¤üÖ®Ö Ûú¸ü 

 (C) †×³ÖÛúÖ¸üß ÛúÞÖ ÛúÖ ‰ú•ÖÖÔ ´ÖÖ®Ö ²ÖœÌüÖÛú¸ü 

 (D) †×³Ö×ÛÎúµÖÖ Ûêú ×»Ö‹ ˆ““ÖŸÖ¸ü ÃÖ×ÛÎúµÖÞÖ 
‰ú•ÖÖÔ Ûêú ÃÖÖ£Ö ¾ÖîÛú×»¯ÖÛú ¯Ö£Ö ¯ÖÏ¤üÖ®Ö Ûú¸ü 

 
52. CO2 Ûúß ÃÖÓ³Ö¾Ö®Ö ‰úÂ´ÖÖ (ΔHf°) ×®Ö´®Ö Ûêú 

²Ö¸üÖ²Ö¸ü Æîü  
 (A) ¿Öæ®µÖ 
 (B) ÝÖÏê±úÖ‡Ô™ü Ûêú •¾Ö»Ö®Ö Ûúß ´ÖÖê»Ö¸ü ‰úÂ´ÖÖ Ûêú 
 (C) CO(g) ŸÖ£ÖÖ O2(g) Ûúß ÃÖÓ³Ö¾Ö®Ö ‰úÂ´ÖÖ†Öë 

Ûêú µÖÖêÝÖ Ûêú 
 (D) CO(g) Ûêú •¾Ö»Ö®Ö Ûúß ´ÖÖê»Ö¸ü ‰úÂ´ÖÖ Ûêú 

 
53. ×®Ö´®Ö ÛúÖ ×´Ö»ÖÖ®Ö Ûúß×•Ö‹ : 

(i) ΔG (1) ΔE + PΔV 
(ii) ΔG° (2) –n FE° 
(iii) ΔS (3) RT ln V1/V2 
(iv) ΔH (4) n RT ln V2/V1 

 (i) (ii) (iii) (iv) 
 (A) (2) (4) (1) (3) 
 (B) (3) (2) (4) (1) 
 (C) (3) (1) (4) (2) 
 (D) (2) (3) (4) (1) 
 

54. (CH3)2C=CHCH2CH2

O
|
C

H

HCH3  ÛúÖ 
IUPAC ®ÖÖ´Ö Æîü 

 (A) 6-´Öê×£Ö»Ö-5-Æêü¯™êü®Ö-2-ol 
 (B) 1-´Öê×£Ö»Ö-2-Æêü¯™êü®Ö-5-ol 
 (C) 1-´Öê×£Ö»Ö-2-Æêü¯™êü®Ö-6-ol 
 (D) 1,1-›üÖ‡´Öê×£Ö»Ö-2-Æêü¯™êü®Ö-5-ol 
 

55. 3d ÛúõÖÛú ´Öë ‡»ÖêŒ™ÒüÖò®Ö ÛúÖ ÛúõÖÛúßµÖ ÛúÖêÞÖßµÖ 
†Ö‘ÖæÞÖÔ Æîü  

  (A) 2 h/2π (B) 3 h/2π 
 (C) √2 h/2π (D) √6 h/2π 

CHEMISTRY / ¸üÃÖÖµÖ®Ö¿ÖÖÃ¡Ö
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56. In presence of water at high 
temperature, the product ‘P’ will be  

  

 
(A)

  

 

  (B)

     

 
(C)

  
 (D) None of the above 
 

57. What is the major product in the 
following reaction ?  

  

 

(A)

  

 

(B)

  

 

(C)

  
 (D) All of the above are formed in 

equal proportion    
 

58. Structure of high density 
polyethylene is majorly 

 (A) Linear  
 (B) Branched   
 (C) Cross–linked 
 (D) None of these 

56. ˆ““Ö ŸÖÖ¯Ö ¯Ö¸ü •Ö»Ö Ûúß ˆ¯Ö×Ã£Ö×ŸÖ ´Öë ˆŸ¯ÖÖ¤ü ‘P’ 
ÆüÖêÝÖÖ  

  

 
(A)

  

 

  (B)

     

 
(C)

  
 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüà 
 

57. ×®Ö´®Ö †×³Ö×ÛÎúµÖÖ ´Öë ¯ÖÏ´ÖãÜÖ ˆŸ¯ÖÖ¤ü ŒµÖÖ Æîü ? 

  

 

(A)

  

 

(B)

  

 

(C)

  
 (D) ˆ¯Ö¸üÖêŒŸÖ ÃÖ³Öß ÃÖ´ÖÖ®Ö †®Öã¯ÖÖŸÖ ´Öë ²Ö®ÖëÝÖê … 
 

58. ˆ““Ö ‘Ö®ÖŸ¾Ö ¯ÖÖò×»Ö‹£Öß»Öß®Ö Ûúß ÃÖÓ ü̧“Ö®ÖÖ ¯ÖḮ ÖãÜÖŸÖµÖÖ Æîü  
 (A) ¸êüÜÖßµÖ 
 (B) ¿ÖÖÜÖßµÖ 
 (C) ÛÎúÖÃÖ Ø»ÖÛú 
 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüà 
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59. Which of the following compounds 
amongst I to IV will not undergo 
both Cannizaro reaction and Aldol 
condensation ? 

 (I) Formaldehyde 
 (II) Benzaldehyde 
 (III) Phenyl acetaldehyde 
 (IV) Benzophenone 
 (A) I and IV 
 (B) II and III 
 (C) Only I 
 (D) Only IV 
 
60. Which of the following is 

paramagnetic in nature ? 
 (A) NO2 (B) Na2O2 
 (C) H2O2 (D) H2O           
 

61. The half–life of a first order reaction 
is 25 seconds. How much time will it 
take to consume 75% of the reactant ? 

 (A) 33 seconds 
 (B) 50 seconds 
 (C) 100 seconds 
 (D) 125 seconds      
 
62. How many coulombs of electricity is 

required for complete reduction of 
1L of 0.01M KMnO4 solution ?  

 (A) 5 F 
 (B) 0.5 F 
 (C) 0.05 F 
 (D) 0.005 F           
 
63. Organic compound A (C3H8O) gives 

a sweet smelling compound on 
reaction with acetic acid in acidic 
medium. On dehydrogenation A 
gives another organic compound B 
(C3H6O). B undergoes oxidation with 
K2Cr2O7/H2SO4 to give propionic 
acid. The compound A is 

 (A) Propanol 
 (B) Propanal  
 (C) Acetone   
 (D) None of the above      

59. I ÃÖê IV ŸÖÛú ×»ÖÜÖê ÛúÖ²ÖÔ×®ÖÛú µÖÖî×ÝÖÛúÖë ´Öë ÃÖê ÛúÖî®Ö 
ÃÖÖ µÖÖî×ÝÖÛú Ûîú×®Ö•ÖÖ¸üÖê †×³Ö×ÛÎúµÖÖ †Öî¸ü ‹»›üÖê»Ö 
ÃÖÓ‘Ö®Ö®Ö ¤üÖê®ÖÖë ®ÖÆüà Ûú¸üŸÖÖ ? 

 (I) ±úÖ´Öì×»›üÆüÖ‡›ü 
 (II) ²Öê®•Öî×»›üÆüÖ‡›ü 
 (III) ±êú×®Ö»Ö ‹ÃÖß™ü×»›üÆüÖ‡›ü 
 (IV) ²Öê®•ÖÖê±úß®ÖÖê®Ö 
 (A) I †Öî̧ ü IV 
 (B) II †Öî̧ ü III 
 (C) Ûêú¾Ö»Ö I 
 (D) Ûêú¾Ö»Ö IV 
 
60. ×®Ö´®Ö ´Öë ÃÖê ÛúÖî®Ö ÃÖÖ †®Öã“ÖãÓ²ÖÛúßµÖ ¯ÖÏÛéú×ŸÖ ÛúÖ Æîü ? 
 (A) NO2 (B) Na2O2 
 (C) H2O2 (D) H2O           

 
61. ×ÛúÃÖß ¯ÖÏ£Ö´Ö ÛúÖê×™ü Ûúß †×³Ö×ÛÎúµÖÖ ÛúÖ †¬ÖÔ-†ÖµÖã 

ÛúÖ»Ö 25 ÃÖê. Æîü … µÖÆü †×³ÖÛú´ÖÔÛú ÛúÖ 75% 
ˆ¯Ö³ÖÖêÝÖ Ûú¸ü®Öê ´Öë ×ÛúŸÖ®ÖÖ ÃÖ´ÖµÖ »ÖêÝÖÖ ? 

  (A) 33 ÃÖêÛúÞ›ü 
 (B) 50 ÃÖêÛúÞ›ü 
 (C) 100 ÃÖêÛúÞ›ü 
 (D) 125 ÃÖêÛúÞ›ü 
 

62. 0.01M KMnO4 ×¾Ö»ÖµÖ®Ö Ûêú 1L Ûêú ¯ÖæÞÖÔ 
†¯Ö“ÖµÖü®Ö Ûêú ×»Ö‹ ×ÛúŸÖ®Öê Ûæú»ÖÖ´²Ö ×¾ÖªãŸÖ¬ÖÖ¸üÖ Ûúß 
†Ö¾Ö¿µÖÛúŸÖÖ Æîü ? 

 (A) 5 F 
 (B) 0.5 F 
 (C) 0.05 F 
 (D) 0.005 F 
 
63. †´»ÖßµÖ ´ÖÖ¬µÖ´Ö ´Öë ‹ÃÖß×™üÛú †´»Ö Ûêú ÃÖÖ£Ö 

†×³Ö×ÛÎúµÖÖ Ûú¸ü ÛúÖ²ÖÔ×®ÖÛú µÖÖî×ÝÖÛú A (C3H8O) 
‹Ûú ´Ößšüß ÃÖãÝÖÓ¬Ö ¾ÖÖ»ÖÖ µÖÖî×ÝÖÛú ¤êüŸÖÖ Æîü … 
×¾ÖÆüÖ‡›ÒüÖê•Ö®ÖßÛú¸üÞÖ Ûú¸ü®Öê ¯Ö¸ü A, ‹Ûú †®µÖ 
ÛúÖ²ÖÔ×®ÖÛú µÖÖî×ÝÖÛúü B (C3H6O) ¤êüŸÖÖ Æî … B, 
K2Cr2O7/ H2SO4 Ûêú ÃÖÖ£Ö †ÖòŒÃÖßÛú¸üÞÖ ÃÖê 
¯ÖÏÖê×¯Ö†Ö×®ÖÛú †´»Ö ¤êüŸÖÖ Æîü … µÖÖî×ÝÖÛú ‘A’ Æîü 

  (A) ¯ÖÏÖê¯Öê®ÖÖò»Ö 
 (B) ¯ÖÏÖê̄ Öê®Ö»Ö 
 (C) ‹ÃÖß™üÖê®Ö 
 (D) ˆ¯ÖµÖãÔŒŸÖ ÃÖê ÛúÖê‡Ô ®ÖÆüà 
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64. What is the major product in the 
reaction 

 
 
 
 
 

 
(A)

 

CH3

CH3

NO2

 

 

(B)

 

CH3

CH3

NO2  

 
(C)

 

CH3

CH3O2N  
 
 (D) All of the above are formed in 

equal proportion 
 
65. Arrange the following with 

increasing tendency to participate in 
electrophilic substitution reactions : 

 
I.

 

C OH3C

 
II.

 

C CH2OH

CH3

H3C

 

 
III.

 

NHC2H5

 
IV.

 

OH

 

 
V.

 

NO2

 
VI.

 

NH C

O

CH3

 
 
 (A) V < I < II < VI < IV < III 
 (B) VI < I < II < V < IV < III 
 (C) V < VI < III < IV < II < I 
 (D) V < VI < I < II < III < IV        

64. ×®Ö´®Ö †×³Ö×ÛÎúµÖÖ ´Öë ²Ö®Ö®Öê ¾ÖÖ»ÖÖ ¯ÖÏ´ÖãÜÖ ˆŸ¯ÖÖ¤ü 
ŒµÖÖ Æîü ? 

 
 
 
 
 

 
(A)

 

CH3

CH3

NO2

 

 

(B)

 

CH3

CH3

NO2  

 
(C)

 

CH3

CH3O2N  
 
 (D) ˆ¯Ö¸üÖêŒŸÖ ÃÖ³Öß ÃÖ´ÖÖ®Ö †®Öã¯ÖÖŸÖ ´Öë ²Ö®ÖëÝÖê … 
 
 
65. ×®Ö´®Ö ÛúÖê ‡»ÖêŒ™ÒüÖò®ÖÃ®ÖêÆüß ¯ÖÏ×ŸÖÃ£ÖÖ¯Ö®Ö †×³Ö×ÛÎúµÖÖ 

Ûêú ¯ÖÏ×ŸÖ ²ÖœÌüŸÖê Æãü‹ ×ÛÎúµÖÖ¿Öß»ÖŸÖÖ Ûêú ÛÎú´Ö ´Öë 
¾µÖ¾Ö×Ã£ÖŸÖ Ûúß×•Ö‹ : 

 
I.

 

C OH3C

 
II.

 

C CH2OH

CH3

H3C

 

 
III.

 

NHC2H5

 
IV.

 

OH

 

 
V.

 

NO2

 
VI.

 

NH C

O

CH3

 
 
 

 (A) V < I < II < VI < IV < III 
 (B) VI < I < II < V < IV < III 
 (C) V < VI < III < IV < II < I 
 (D) V < VI < I < II < III < IV         

H2SO4 
 
HNO3, reflux 

? 

CH3

CH3

H2SO4 
 

HNO3, ¯Ö¿“Ö¾ÖÖÆüß 
? 

CH3

CH3
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66. Iron has an oxidation number of +3 
in which of the following  
compounds ? 

 (A) Fe (NO3)2 
 (B) FeC2O4 
 (C) [Fe(H2O)6]Cl3 
 (D) (NH4)2SO4.FeSO4.6H2O  
 

67. The hydrolysis of methyl acetate is 
studied by titrating the liberated 
acetic acid against sodium hydroxide.  

 CH3COOCH3 + H2O →  
CH3COOH + CH3OH 

 If the initial concentration of the 
ester is 0.8500 mol L–1 and after 90 
minutes the liberated acetic acid is 
0.1404 mol L–1, then the equilibrium 
constant in min–1 of the reaction is 
(given that : log 1 = 0; log 1.2 = 0.078; 
log 0.85 = –0.071; log 1.4 = 0.14;  
log 2 = 0.3010) 

 (A) 2.00 * 10–3 
 (B) 1.00 * 10–3 
 (C) 2.00 * 10–2 
 (D) Cannot be calculated due to 

insufficient information      
 
68. Which of the following has highest 

hydration energy ? 
 (A) Cs+ (B) Li+ 
 (C) Mg2+ (D) Be2+  

 

69. Schottky defect in crystals is 
observed when: 

 (A) unequal number of cations and 
anions are missing from the 
lattice 

 (B) equal number of cations and 
anions are missing from the 
lattice 

 (C) an ion leaves its normal site 
and occupies an interstitial site 

 (D) density of the crystal is 
increased 

66. ×®Ö´®Ö ´Öë ÃÖê ×ÛúÃÖ µÖÖî×ÝÖÛú ´Öë »ÖÖîÆü Ûúß 
†ÖòŒÃÖßÛú¸üÞÖ ÃÖÓÜµÖÖ +3 Æîü ? 

 (A) Fe(NO3)2 
 (B) FeC2O4 
 (C) [Fe(H2O)6]Cl3 
 (D) (NH4)2SO4.FeSO4.6H2O  

 
67. ´Öê×£Ö»Ö ‹ÃÖß™êü™ü Ûêú •Ö»Ö †¯Ö‘Ö™ü®Ö ÛúÖ †¬µÖµÖ®Ö, 

´ÖãŒŸÖ ÆüÖê®Öê ¾ÖÖ»Öê ‹ÃÖß×™üÛú †´»Ö Ûêú ÃÖÖ£Ö 
ÃÖÖê×›üµÖ´Ö ÆüÖ‡›ÒüÖêŒÃÖÖ‡›ü Ûêú †®Öã´ÖÖ¯Ö®Ö ÃÖê ×ÛúµÖÖ 
•ÖÖŸÖÖ Æîü … 

 CH3COOCH3 + H2O →  

CH3COOH + CH3OH 

 µÖ×¤ü ‹Ã™ü¸ü ÛúÖ ¯ÖÏÖ¸Óü×³ÖÛú ÃÖÖÓ¦üÞÖ 0.8500 mol 
L–1 †Öî¸ü µÖ×¤ü 90 ×´Ö®Ö™ü Ûêú ¯Ö¿“ÖÖŸÖ ´ÖãŒŸÖ ÆüÖê®Öê 
¾ÖÖ»ÖÖ ‹ÃÖß×™üÛú †´»Ö 0.1404 mol L–1 ÆüÖê, 
ŸÖÖê †×³Ö×ÛÎúµÖÖ ÛúÖ min–1 ´Öë ÃÖÖ´µÖ ×Ã£Ö¸üÖÓÛú ÆüÖêÝÖÖ      
(×¤üµÖÖ ÝÖµÖÖ Æîü log 1 = 0; log 1.2 = 0.078; 
log 0.85 = –0.071; log 1.4 = 0.14;    
log 2 = 0.3010) 

 (A) 2.00 * 10–3 
 (B) 1.00 * 10–3 
 (C) 2.00 * 10–2 
 (D) †¯ÖµÖÖÔ¯ŸÖ ÃÖæ“Ö®ÖÖ Ûêú ÛúÖ¸üÞÖ ÝÖÞÖ®ÖÖ ®ÖÆüà 

Ûúß •ÖÖ ÃÖÛúŸÖß … 
 

68. ×®Ö´®Ö ´Öë ÃÖê ×ÛúÃÖÛúß ˆ““ÖŸÖ´Ö ÆüÖ‡›Òêü¿Ö®Ö ‰ú•ÖÖÔ Æîü ? 

 (A) Cs+ (B) Li+ 
 (C) Mg2+ (D) Be2+  

 
69.  ×ÛÎúÃ™ü»ÖÖë ´Öë ¿ÖÖò™üÛúß ¤üÖêÂÖ Ûú²Ö ¯ÖÏ¤üÙ¿ÖŸÖ ÆüÖêŸÖÖ Æîü ? 
 (A) ¬Ö®ÖÖµÖ®ÖÖë ŸÖ£ÖÖ ŠúÞÖÖµÖ®ÖÖë Ûúß †ÃÖ´ÖÖ®Ö 

ÃÖÓÜµÖÖ •Ö²Ö »Öî×™üÃÖ ÃÖê †®Öã¯Ö×Ã£ÖŸÖ ÆüÖêŸÖß Æîü … 
 (B) ¬Ö®ÖÖµÖ®ÖÖë ŸÖ£ÖÖ ŠúÞÖÖµÖ®ÖÖë Ûúß ÃÖ´ÖÖ®Ö ÃÖÓÜµÖÖ 

•Ö²Ö »Öî×™üÃÖ ÃÖê †®Öã¯Ö×Ã£ÖŸÖ ÆüÖêŸÖß Æîü … 
 (C) ‹Ûú †ÖµÖ®Ö †¯Ö®Öß ÃÖÖ´ÖÖ®µÖ •ÖÝÖÆü ÛúÖê 

ŸµÖÖÝÖŸÖÖ Æîü †Öî¸ü †ÓŸÖ¸üÖÛúÖ¿Öß •ÖÝÖÆ »ÖêŸÖÖ    
Æîü …  

 (D) •Ö²Ö ×ÛÎúÃ™ü»Ö ÛúÖ ‘Ö®ÖŸ¾Ö ²ÖœÌüŸÖÖ Æîü … 
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70. A zinc rod is dipped in 0.1M solution 
of ZnSO4. The salt is 95%           
dissociated at this dilution at 298 K. 
What is the electrode potential if               
E°Zn

2+/Zn =   – 0.76 V ? 

 (A) 0.08 V (B) 0.79 V 
 (C) –0.08 V (D) –0.79 V     

 
71. The orbital with zero angular 

momentum quantum number is  

 (A) d (B) p 
 (C) f (D) s  
 

72. Name the first transition metal of the 
periodic table. 

 (A) Scandium (B) Hafnium 
 (C) Lanthanum (D) Yttrium 
 
73. o-Nitrophenol is more volatile than 

p-Nitrophenol due to 
 (A) electromeric effect 
 (B) inductive effect 
 (C) intermolecular hydrogen 

bonding in p-nitrophenol 
 (D) intramolecular hydrogen 

bonding in p- nitrophenol 
 

 

74. Predict the end product Z in the 
following reaction series : 

  + CH2 = CH – CH2– Cl   
 

 X                         Y   HF  ⎯⎯→
Heat

  Z 

 
(A)

  
(B)

  
  

 
(C)

  
(D)

       

70. ‹Ûú Ø•ÖÛú ”û›Ìü ÛúÖê ZnSO4 Ûêú 0.1 M ×¾Ö»ÖµÖ®Ö 
´Öë ›ãü²ÖÖêµÖÖ •ÖÖŸÖÖ Æîü … ‡ÃÖ ŸÖ®ÖãŸÖÖ ¯Ö¸ü 298K ¯Ö¸ü 
95% »Ö¾ÖÞÖ ×¾ÖµÖÖê×•ÖŸÖ ÆüÖêŸÖÖ Æîü … ‡»ÖêŒ™ÒüÖê›ü 
×¾Ö³Ö¾Ö ÛúÖ ´ÖÖ®Ö ŒµÖÖ ÆüÖêÝÖÖ µÖ×¤ü  

 E°Zn
2+/Zn =   – 0.76 V ? 

 (A) 0.08 V (B) 0.79 V 
 (C) –0.08 V (D) –0.79 V 

 
71. ¿Öæ®µÖ ÛúÖêÞÖßµÖ †Ö‘ÖæÞÖÔ ¾ÖÖ»Öê ÛúõÖÛú ÛúÖ Œ¾ÖÖÓ™ü´Ö 

ÛÎú´ÖÖÓÛú ÆüÖêÝÖÖ  
 (A) d (B) p 
 (C) f (D) s 
 

72. †Ö¾ÖŸÖÔ ÃÖÖ ü̧ÞÖß Ûêú ¯ÖÏ£Ö´Ö ÃÖÓÛÎú´ÖÞÖ ¬ÖÖŸÖã ÛúÖ ®ÖÖ´Ö Æîü  

 (A) ÃÛîú×®›üµÖ´Ö (B) Æîü±ú×®ÖµÖ´Ö 
 (C) »Öî®£Öê®Ö´Ö (D) ‡×™ÒüµÖ´Ö 
 

73.  ×ÛúÃÖ ÛúÖ¸üÞÖ p-®ÖÖ‡™ÒüÖê×±ú®ÖÖò»Ö Ûúß †¯ÖêõÖÖ      
o-®ÖÖ‡™ÒüÖê×±ú®ÖÖò»Ö †×¬ÖÛú ¾ÖÖÂ¯Ö¿Öß»Ö ÆüÖêŸÖÖ Æîü ? 

 (A) ‡»ÖîŒ™ÒüÖê´Ö¸üß ¯ÖÏ³ÖÖ¾Ö 
 (B) ¯ÖÏê¸ü×ÞÖÛú ¯ÖÏ³ÖÖ¾Ö 
 (C) p-®ÖÖ‡™ÒüÖê×±ú®ÖÖò»Ö ´Öë †ÓŸÖ¸ü †ÞÖãÛú 

ÆüÖ‡›ÒüÖê•Ö®Ö †Ö²ÖÓ¬Ö®Ö  
 (D) p-®ÖÖ‡™ÒüÖê×±ú®ÖÖò»Ö ´Öë †ÖÓŸÖ¸ü †ÞÖãÛú 

ÆüÖ‡›ÒüÖê•Ö®Ö †Ö²ÖÓ¬Ö®Ö 
 
74. ×®Ö´®Ö †×³Ö×ÛÎúµÖÖ ÁÖêÞÖß ´Öë †Ó×ŸÖ´Ö ˆŸ¯ÖÖ¤ü ‘Z’ ÛúÖ 

†®Öã´ÖÖ®Ö Ûúß×•Ö‹ …  

  + CH2 = CH – CH2– Cl   

 
 X                         Y           Z 
 

 
(A)

  
(B)

  
  

 
(C)

  
(D)

   

(i) BH3.THF 

(ii) H2O2, OH– (i) BH3.THF 

(ii) H2O2, OH– 



 18 P-1 

75. Benzaldehyde undergoes reaction 
with acetic anhydride in presence of 
potassium acetate to form which 
compound other than acetic acid ? 

 (A) Phenyl ethyl ketone 
 (B) Cinnamic acid 
 (C) Benzoic acid 
 (D) No such reaction will take 

place  
 

76. Name the alkane isomer of cis-3-
hexene. 

 (A) 3–methyl pentane 
 (B) n–hexane 
 (C) cyclohexane 
 (D) 2,3–dimethyl butane      
 

77. “No two electrons in an atom can 
have the same set of quantum 
numbers.” This principle is known 
by which one of the following ? 

 (A) Zeeman’s exclusion principle 
 (B) Pauli’s exclusion principle 
 (C) Stark’s exclusion principle 
 (D) Herbach’s exclusion principle 
 

78. The decomposition of 14C follows first 
order kinetics with a half-life of 5,730 
years. If a fossil today contains around 
0.060 mg of 14C then how much 14C 
did it contain 11460 years ago ? 

 (A) 0.120 mg (B) 0.180 mg 
 (C) 0.240 mg (D) 0.300 mg 
 
79. In the following reaction what is the 

product A formed ? 

 Haptane–1,7–dial 
NaOC2H5, Ethanol

 ⎯⎯⎯⎯⎯⎯⎯→
A  +   H2O 

 
(A)

  

 
(B)

 H

OEt O

 

 
(C)

 

O

OH  

 
(D)

 

O

                           
 

75. ²Öê®•Öê×»›üÆüÖ‡Ô›ü, ‹ÃÖß×™üÛú ‹®ÖÆüÖ‡›ÒüÖ‡›ü Ûêú ÃÖÖ£Ö 
¯ÖÖê™îü×¿ÖµÖ´Ö ‹ÃÖß™êü™ü Ûúß ˆ¯Ö×Ã£Ö×ŸÖ ´Öë †×³Ö×ÛÎúµÖÖ ÃÖê 
‹ÃÖß×™üÛú †´»Ö Ûêú †×ŸÖ×¸üŒŸÖ ÛúÖî®Ö ÃÖÖ µÖÖî×ÝÖÛú 
²Ö®ÖÖŸÖÖ Æîü ? 

 (A) ±êú×®Ö»Ö ‹ê×£Ö»Ö Ûúß™üÖê®Ö 
 (B) ×ÃÖ®Öê×´ÖÛú ‹×ÃÖ›ü 
 (C) ²Öê®•ÖÖê‡Ûú ‹×ÃÖ›ü 
 (D) ‹êÃÖß †×³Ö×ÛÎúµÖÖ ®ÖÆüà ÆüÖêÝÖß 
 

76. ×ÃÖÃÖ-3 ÆêüŒÃÖê®Ö Ûêú ‹»Ûêú®Ö ÃÖ´ÖÖ¾ÖµÖ¾Öß ÛúÖ ®ÖÖ´Ö 
ŒµÖÖ Æîü ? 

 (A) 3–´Öê×£Ö»Ö ¯Öê®™êü®Ö  
 (B) n–ÆêüŒÃÖß®Ö 
 (C) ÃÖÖ‡Œ»ÖÖêÆêüŒÃÖê®Ö 
 (D) 2,3–›üÖ‡´Öê×£Ö»Ö ²µÖæ™êü®Ö 
 

77. “‹Ûú ¯Ö¸ü´ÖÖÞÖã ´Öë ¤üÖê ‡»ÖîŒ™ÒüÖò®Ö ÛúÖ ÃÖ´ÖÖ®Ö Œ¾ÖÖÓ™ü´Ö 
ÃÖÓÜµÖÖ ÃÖ´Öã““ÖµÖ ®ÖÆüà ÆüÖêŸÖÖ …” µÖÆü ×ÃÖ¨üÖÓŸÖ ×®Ö´®Ö 
´Öë ÃÖê ×ÛúÃÖÃÖê •ÖÖ®ÖÖ •ÖÖŸÖÖ Æîü ? 

 (A) •Öß´ÖÖ®Ö ÛúÖ †¯Ö¾Ö•ÖÔ®Ö ×®ÖµÖ´Ö 
 (B) ¯ÖÖˆ»Öß ÛúÖ †¯Ö¾Ö•ÖÔ®Ö ×®ÖµÖ´Ö 
 (C) Ã™üÖÛÔú ÛúÖ †¯Ö¾Ö•ÖÔ®Ö ×®ÖµÖ´Ö 
 (D) Æü¸ü²Öê“Ö ÛúÖ †¯Ö¾Ö•ÖÔ®Ö ×®ÖµÖ´Ö 
78. 14C ÛúÖ †¯Ö‘Ö™ü®Ö ¯ÖÏ£Ö´Ö ÛúÖê×™ü Ûúß ÝÖ×ŸÖÛúß ÛúÖ 

†®ÖãÃÖ ü̧ÞÖ Ûú ü̧ŸÖÖ Æîü ×•ÖÃÖÛúß †¬ÖÔ†ÖµÖã 5,730 ¾ÖÂÖÔ 
Æîü … µÖ×¤ü ÛúÖê‡Ô •Öß¾ÖÖ¿´Ö †Ö•Ö †®Öã́ ÖÖ®ÖŸÖ: 0.060 
mg 14C ÛúÖê ü̧ÜÖŸÖÖ Æîü ŸÖÖê †Ö•Ö ÃÖê 11460 ¾ÖÂÖÔ 
¯Öæ¾ÖÔ ˆÃÖ´Öë 14C Ûúß ´ÖÖ¡ÖÖ ŒµÖÖ £Öß ? 

 (A) 0.120 mg (B) 0.180 mg 
 (C) 0.240 mg (D) 0.300 mg 
 

79. ×®Ö´®Ö×»Ö×ÜÖŸÖ †×³Ö×ÛÎúµÖÖ ´Öë ²Ö®Ö®Öê ¾ÖÖ»ÖÖ ˆŸ¯ÖÖ¤ü A 
ŒµÖÖ Æîü ? 

 Æêü¯™êü®Ö–1,7–dial 
NaOC2H5, ‹ê£Öê®ÖÖò»Ö

 ⎯⎯⎯⎯⎯⎯⎯→A  +   
H2O 

 
(A)

  

 
(B)

 H

OEt O

 

 
(C)

 

O

OH  

 
(D)

 

O
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80. Which molecule/species has the 
highest bond order ? 

 (A) O2 (B) O2
+ 

 (C) O2
– (D) O2

2– 

   
81. Which of the following species is the 

strongest Bronsted-Lowry base in 
water ? 

 (A) NH3 (B) F– 

 (C) NH2
– (D) CO3

2–

   

82. The number of nodal planes in a            
Px-orbital is 

 (A) One (B) Two 
 (C) Three (D) Four  
 

83. The pH of a 10–8 molar HCl solution 
at 25°C  is nearly 

 (A) 8 (B) 6 
 (C) 1 (D) 7 

     
84. Tyndall effect is observed when  
 (A) Diameter of the dispersed 

particles is much smaller than 
the wavelength of the light 
used 

 (B) Diameter of the dispersed 
particles is much bigger than 
the wavelength of the light 
used. 

 (C) Diameter of the dispersed 
particles is comparable to the 
wavelength of the light used 

 (D) None of these   
 
85. Atoms of element B form hexagonal 

close packing lattice and those 
element A occupy 2/3rd of the 
tetrahedral voids. What is the 
formula of the compound formed by 
these elements A and B ? 

 (A) AB4 (B) A4B3 
 (C) A2B4 (D) AB         

80. ×ÛúÃÖ †ÞÖã/Ã¯Öß¿Öß•Ö ´Öë ˆ““ÖŸÖ´Ö ²ÖÓ¬Ö ÛúÖê×™ü ÆüÖêŸÖß   
Æîü ? 

 (A) O2 (B) O2
+ 

 (C) O2
– (D) O2

2–  
 

81. ×®Ö´®Ö ´Öë ÃÖê ÛúÖî®Ö ÃÖÖ •Ö»Ö ´Öë ŸÖß¾ÖÎŸÖ´Ö ²ÖÎ®ÃÖ™êü›ü-
»ÖÖò¸üß õÖÖ¸ü Æîü ? 

 (A) NH3 (B) F– 
 (C) NH2

– (D) CO3
2– 

 
82. ×ÛúÃÖß Px-ÛúõÖÛú ´Öë ®ÖÖê›ü»Ö ÃÖ´ÖŸÖ»ÖÖë Ûúß ÃÖÓÜµÖÖ Æîü  
 (A) ‹Ûú (B) ¤üÖê 
 (C) ŸÖß®Ö (D) “ÖÖ¸ü 

 
83. 25°C ¯Ö¸ü 10–8 ´ÖÖê»Ö¸ü HCl ×¾Ö»ÖµÖ®Ö ÛúÖ pH 

»ÖÝÖ³ÖÝÖ Æîü 
 (A) 8 (B) 6 
 (C) 1 (D) 7 
 

84. Ø™ü›ü»Ö ¯ÖÏ³ÖÖ¾Ö ŸÖ²Ö ¤êüÜÖÖ •ÖÖŸÖÖ Æîü 

 (A) •Ö²Ö ¯ÖÏÛúßÙÞÖŸÖ ÛúÞÖÖë ÛúÖ ¾µÖÖÃÖ ¯ÖÏµÖãŒŸÖ 
¯ÖÏÛúÖ¿Ö Ûêú ŸÖ¸ÓüÝÖ ¤îü¬µÖÔ Ûúß ŸÖã»Ö®ÖÖ ´Öë ÛúÖ±úß 
”ûÖê™üÖ ÆüÖêŸÖÖ Æîü … 

 (B) •Ö²Ö ¯ÖÏÛúßÙÞÖŸÖ ÛúÞÖÖë ÛúÖ ¾µÖÖÃÖ ¯ÖÏµÖãŒŸÖ 
¯ÖÏÛúÖ¿Ö Ûêú ŸÖ¸ÓüÝÖ ¤îü¬µÖÔ Ûúß ŸÖã»Ö®ÖÖ ´Öë ÛúÖ±úß 
²Ö›ÌüÖ ÆüÖêŸÖÖ Æîü … 

 (C) •Ö²Ö ¯ÖÏÛúßÙÞÖŸÖ ÛúÞÖÖë ÛúÖ ¾µÖÖÃÖ ¯ÖÏµÖãŒŸÖ 
¯ÖÏÛúÖ¿Ö Ûêú ŸÖ Ó̧üÝÖ ¤îü¬µÖÔ Ûêú ŸÖã»Ö®ÖßµÖ ÆüÖêŸÖÖ Æîü … 

 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüà 

 
85. ŸÖ¢¾Ö A ŸÖ£ÖÖ B ÃÖê ²Ö®Ö®Öê ¾ÖÖ»Öê µÖÖî×ÝÖÛú ÛúÖ ŒµÖÖ 

ÃÖæ¡Ö ÆüÖêÝÖÖ µÖ×¤ü ŸÖŸ¾Ö B Ûêú ¯Ö¸ü´ÖÖÞÖã ÆêüŒÃÖÖÝÖÖê®Ö»Ö 
Œ»ÖÖêÃÖ ¯ÖîØÛúÝÖ »Öî×™üÃÖ ÃÖê ŸÖ£ÖÖ A Ûêú ¯Ö¸ü´ÖÖÞÖã 
™êü™ÒüÖÆêü›Òü»Ö Ûúß ×Ã£Ö×ŸÖ ÃÖê 2/3 Ã£ÖÖ®Ö ÝÖÏÆüÞÖ Ûú¸üŸÖê    
Æïü ? 

 (A) AB4 (B) A4B3 
 (C) A2B4 (D) AB              
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86. Given the enthalpy of combustion of 
C2H2 = –1.30 ∗ 10–6 J/mol and that of 
C6H6 (g)= –3.302 ∗ 10–6 J/mol, 
calculate the enthalpy change for the 
following reaction : 

 3C2H2(g) ⎯→ C6H6(g) 

 (A) –0.598 ∗ 10–6 J/mol 
 (B) –3.90 ∗ 10–6 J/mol 
 (C) 0.598 ∗ 10–6 J/mol 

 (D) 3.302 ∗ 10–6 J/mol  
 
87. Vapour pressure of benzene at a 

certain temperature is 0.850 bar. A 
non-volatile, non-electrolyte solid 
weighing 0.5 g when added to 39.0 g 
of benzene (molar mass 78 g/mol). 
Vapour pressure of the solution then, 
is 0.845 bar. What is the molar mass 
of the solid substance ? 

 (A) 156 g/mol (B) 170 g/mol 
 (C)  302 g/mol (D)  350 g/mol 
 
88. Sea water will boil at a temperature  
 (A) Higher than pure water 
 (B) Lower than pure water 
 (C) Same as that of pure water 
 (D) Cannot be predicted 
 
89. Which of the following compounds, 

generally does not undergo Friedal 
Crafts reaction ? 

 (A) Aniline 
 (B) Benzene 
 (C) Tertiary alkyl halide 
  (D)  Acetyl chloride 
 

90. A solution of ethanol in water is        
1.54 molal. How many grams of it 
are there are in 1 kg of the solvent ? 

 (A) 70.8 g (B) 46 g 
 (C) 3.9 g (D) 1.54 g          

86. C2H2 Ûêú ¤üÆü®Ö Ûúß ‹®£ÖÖ»¯Öß ÛúÖ ´ÖÖ®Ö             
–1.30 * 10–6 J/mol †Öî¸ü C6H6(g) Ûêú 
ÃÖÓ²ÖÓ¬Ö ´Öë µÖÆü –3.302 * 10–6 J/mol ×¤üµÖÖ 
ÝÖµÖÖ Æîü … ×®Ö´®Ö †×³Ö×ÛÎúµÖÖ Ûêú ×»Ö‹ ‹®£ÖÖ»¯Öß 
¯Ö×¸ü¾ÖŸÖÔ®Ö ÛúÖ ´ÖÖ®Ö –ÖÖŸÖ Ûúß×•Ö‹ … 

 3C2H2(g) ⎯→ C6H6(g) 

 (A) –0.598 ∗ 10–6 J/mol 
 (B) –3.90 ∗ 10–6 J/mol 
 (C) 0.598 ∗ 10–6 J/mol 
 (D) 3.302 ∗ 10–6 J/mol  
 
87. ×ÛúÃÖß ŸÖÖ¯Ö´ÖÖ®Ö ¯Ö¸ü ²Öë•Öß®Ö ÛúÖ ¾ÖÖÂ¯Ö¤üÖ²Ö 0.850 

bar Æîü … ‹Ûú †¾ÖÖÂ¯Ö¿Öß»Ö, †-×¾ÖªãŸÖ †¯Ö‘Ö™ËüµÖ 
šüÖêÃÖ ×•ÖÃÖÛúÖ ³ÖÖ¸ü 0.5g Æîü, ²Öë•Öß®Ö Ûêú 39.0g 
(´ÖÖê»Ö¸ü ¦ü¾µÖ´ÖÖ®Ö 78 g/mol) ´Öë ×´Ö»ÖÖµÖÖ •ÖÖŸÖÖ 
Æîü … ×¾Ö»ÖµÖ®Ö ÛúÖ ¾ÖÖÂ¯Ö¤üÖ²Ö ŸÖ²Ö 0.845 bar ÆüÖê 
•ÖÖŸÖÖ Æîü … šüÖêÃÖ ¯Ö¤üÖ£ÖÔ ÛúÖ ´ÖÖê»Ö ü̧ ¦ü¾µÖ´ÖÖ®Ö ŒµÖÖ Æîü ? 

 (A) 156 g/mol (B) 170 g/mol 
 (C) 302 g/mol (D) 350 g/mol 

 
88. ÃÖ´Öã¦üß •Ö»Ö ×ÛúÃÖ ŸÖÖ¯Ö´ÖÖ®Ö ¯Ö¸ü ˆ²Ö»ÖŸÖÖ Æîü ? 
 (A) ¿Öã¨ü •Ö»Ö ÃÖê †×¬ÖÛú 
 (B) ¿Öã¨ü •Ö»Ö ÃÖê Ûú´Ö 
 (C) ¿Öã¨ü •Ö»Ö Ûêú ²Ö¸üÖ²Ö¸ü 
 (D) †®Öã´ÖÖ®Ö ®ÖÆüà »ÖÝÖÖ ÃÖÛúŸÖê  
 

89. ×®Ö´®Ö×»Ö×ÜÖŸÖ ´Öë ÃÖê ÛúÖî®Ö ÃÖÖ µÖÖî×ÝÖÛú ÃÖÖ´ÖÖ®µÖŸÖ: 
±Ïúß›êüü»Ö-ÛÎúÖ°™ËüÃÖ †×³Ö×ÛÎúµÖÖ ®ÖÆüà Ûú¸üŸÖÖ ? 

 (A) ‹×®Ö»Öß®Ö 
 (B) ²Öë•Öß®Ö 
 (C) ŸÖéŸÖßµÖÛú ‹×»Ûú»Ö Æêü»ÖÖ‡› 
ü (D) ‹ÃÖß™ü»Ö Œ»ÖÖê¸üÖ‡›ü 

 
90. •Ö»Ö ´Öë ‹£Öê®ÖÖò»Ö ÛúÖ ×¾Ö»ÖµÖ®Ö 1.54 ´ÖÖê»Ö»Ö Æîü … 

×¾Ö»ÖÖµÖÛú Ûêú 1 kg ´Öë ‡ÃÖÛêú ×ÛúŸÖ®Öê ÝÖÏÖ´Ö ÆüÖëÝÖê ? 

 (A) 70.8 ÝÖÏÖ´Ö (B) 46 ÝÖÏÖ´Ö 

 (C) 3.9 ÝÖÏÖ´Ö (D) 1.54 ÝÖÏÖ´Ö  
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91. For a reaction, Select ‘X’ from the 
following :  

HCHO + X ⎯⎯→ CH3 – C
|
C

H

H3

– CH2OH 

 (A) CH3 – C
|
C

H

H3

– CH2Mg(OH)Br 

 (B) CH3 – C
|
C

H

H3

– MgBr 

 (C) CH3 – C
|
C

H

H3

– CH2OMgBr 

 (D) CH3 – C
|
C

H

H3

= CH2 

 
92. Which of the following statements is 

true for the given equilibrium in 
benzene solvent ? 

 
 (A) I is the predominant species 
 (B) II is the predominant species 
 (C) I and II exist in 50 : 50 ratio 
 (D) No such equilibrium will exist 

in benzene   
 
93. The state of hybridization of nitrogen 

atom in pyridine is  
 (A) sp3 
 (B) sp2 
 (C) sp 
 (D) Unhybridized 

 
94. Faraday Constant is 
 (A) a universal constant 
 (B) a dimensional constant 
 (C) both (A) and (B) 
 (D) none of the above 

91. †×³Ö×ÛÎúµÖÖ Ûêú ×»Ö‹ ×®Ö´®Ö ´Öë ÃÖê ‘X’ ÛúÖ “ÖµÖ®Ö 
Ûúß×•Ö‹ : 

HCHO + X ⎯⎯→ CH3 – C
|
C

H

H3

– CH2OH 

 (A) CH3 – C
|
C

H

H3

– CH2Mg(OH)Br 

 (B) CH3 – C
|
C

H

H3

– MgBr 

 (C) CH3 – C
|
C

H

H3

– CH2OMgBr 

 (D) CH3 – C
|
C

H

H3

= CH2 

 
92. ²Öë•Öß®Ö ×¾Ö»ÖÖµÖÛú ´Öë ¤üß ÝÖ‡Ô ÃÖÖ´µÖÖ¾ÖÃ£ÖÖ Ûêú ×»Ö‹ 

×®Ö´®Ö ´Öë ÃÖê ÛúÖî®Ö ÃÖÖ Ûú£Ö®Ö ÃÖÆüß Æîü ? 

 
 (A) I-¯ÖÏ²Ö»Ö Æîü … 
 (B) II-¯ÖÏ²Ö»Ö Æîü … 
 (C) I ŸÖ£ÖÖ II  50 : 50 Ûêú †®Öã¯ÖÖŸÖ ´Öë 

×´Ö»ÖŸÖê Æïü … 
 (D) ²Öë•Öß®Ö ´Öë ‹êÃÖß ÛúÖê‡Ô ÃÖÖ´µÖÖ¾ÖÃ£ÖÖ ®ÖÆüà ÆüÖêŸÖß …  
 

93. ×¯Ö¸üß›üß®Ö ´Öë ®ÖÖ‡™ÒüÖê•Ö®Ö ¯Ö¸ü´ÖÖÞÖã Ûúß ÃÖÓÛú¸üÞÖ 
†¾ÖÃ£ÖÖ Æîü  

 (A) sp3 
 (B) sp2 
 (C) sp 
  (D)  ×¾ÖÃÖÓÛú×¸üŸÖ 
 
94. ±îú¸üÖ›êü ×®ÖµÖŸÖÖÓÛú Æîü  
 (A) ‹Ûú ÃÖÖ¾ÖÔ×¡ÖÛú ×®ÖµÖŸÖÖÓÛú 
 (B) ‹Ûú ×¾Ö´ÖßµÖ ×®ÖµÖŸÖÖÓÛú 
 (C) (A) †Öî̧ ü (B) ¤üÖê®ÖÖë 
 (D) ˆ¯ÖµÖãÔŒŸÖ ´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüà 
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95. The ratio of the number of atoms per 
unit cell of fcc : bcc is 

 (A) 1 : 1 (B) 2 : 4 
 (C) 4 : 2 (D) 3 : 2  
 

96. Which of the following molecules 
has a non– zero dipole moment ? 

 (A) Phosphorus pentafluoride 
 (B) Tetrachloromethane 
 (C) Boron trifluoride 
 (D) Dichloromethane  
 
97. Taking R, R' and R'' as the alkyl 

substituents and X as the halogen 
substituent, predict the final product 
from the reaction of excess of 
Grignard reagent R”MgX with R–
COOR’followed by hydrolysis.  

 

(A)

 
R CH

OH

R"  

(B)

 
R C

O

R"  

 

(C) R OH

 

(D)

 
R

C

OH

R"
"R              

 

98. The shape of carbocation R3C+ is 
 (A) angular (B) tetrahedral 
 (C) trigonal planar (D) pyramidal 
 
99. Which of the following is a 

colligative property ? 
 (A) Viscosity 
 (B) Lowering of vapour pressure of 

solution 
 (C) Optical rotation 
 (D) Surface tension  
 
100. For the manufacturing of toluene by 

Friedel Crafts synthesis in the 
presence of anhydrous aluminium 
chloride, which of the following 
reactants one would use ? 

 (A) Benzene and methane 
 (B) Chlorobenzene and methyl 

chloride 
 (C) Benzene and methyl chloride 
 (D) Chlorobenzene and methane 

95. fcc : bcc ¯ÖÏ×ŸÖ ‡ÛúÖ‡Ô ÃÖê»Ö ´Öë ¯Ö¸ü´ÖÖÞÖã†Öë Ûúß 
ÃÖÓÜµÖÖ ÛúÖ †®Öã¯ÖÖŸÖ Æîü  

 (A) 1 : 1 (B) 2 : 4 
 (C) 4 : 2 (D) 3 : 2 
 

96. ×®Ö´®Ö ´Öë ÃÖê ×ÛúÃÖ †ÞÖã ´Öë ¿Öæ®µÖêŸÖ¸ü ×«ü¬ÖÐã¾Ö †Ö‘ÖæÞÖÔ 
ÆüÖêŸÖÖ Æîü ? 

 (A) ±úÖÃ±úÖê¸üÃÖ ¯Öë™üÖ°»ÖÖê¸üÖ‡›ü 
 (B) ™êü™ÒüÖŒ»ÖÖê¸üÖê´Öß£Öê®Ö 
 (C) ²ÖÖê¸üÖò®Ö ™ÒüÖ‡Ô°»ÖÖê¸üÖ‡›ü 
 (D) ›üÖ‡Ô-Œ»ÖÖê¸üÖê´Öß£Öê®Ö 
 

97. µÖ×¤ü R, R' ¾Ö R'' ‹»ÛúÖ‡»Ö ¯ÖÏ×ŸÖÃ£ÖÖ¯Ö®®Ö ŸÖ£ÖÖ 
X Æêü»ÖÖê•Ö®Ö ¯ÖÏ×ŸÖÃ£ÖÖ¯Ö®®Ö ×»ÖµÖÖ •ÖÖ‹ ŸÖÖê ÝÖÏß®µÖÖ¸ü 
†×³ÖÛú´ÖÔÛú R''MgX Ûêú †Ö×¬ÖŒµÖ Ûúß R–
COOR' Ûêú ÃÖÖ£Ö †×³Ö×ÛÎúµÖÖ Ûêú ¯Ö¿“ÖÖŸÖ •Ö»Ö 
†¯Ö‘Ö™ü®Ö ÃÖê ²Ö®Ö®Öê ¾ÖÖ»ÖÖ †Ó×ŸÖ´Ö ˆŸ¯ÖÖ¤ü ÆüÖêÝÖÖ  

 

(A)

 
R CH

OH

R"  

(B)

 
R C

O

R"  

 

(C) R OH

 

(D)

 
R

C

OH

R"
"R              

 

98. R3C+ ÛúÖ²ÖÔ ¬Ö®ÖÖµÖ®Ö ÛúÖ †ÖÛúÖ¸ü ÆüÖêŸÖÖ Æîü  
 (A) ÛúÖêÞÖßµÖ (B) “ÖŸÖãÂ±ú»ÖÛúßµÖ 
 (C) ×¡ÖÛúÖêÞÖßµÖ ÃÖ´ÖŸÖ»Öü (D) ×¯Ö¸üÖ×´Ö›üßµÖ 
 

99. ×®Ö´®Ö ´Öë ÃÖê ÛúÖî®Ö ÃÖÖ ‹Ûú †ÞÖãÃÖÓÜµÖ ÝÖãÞÖ¬Ö´ÖÔ Æîü ? 
 (A) ¿µÖÖ®ÖŸÖÖ 
 (B) ×¾Ö»ÖµÖ®Ö Ûêú ¾ÖÖÂ¯Ö¤üÖ²Ö ÛúÖ †¾Ö®Ö´Ö®Ö 
 (C) ¯ÖÏÛúÖ¿ÖßµÖ ‘ÖæÞÖÔ®Ö 
 (D) ¯ÖéÂšü ŸÖ®ÖÖ¾Ö 
 
100. ×®Ö•ÖÔ»Ö ‹»µÖæ×´Ö×®ÖµÖ´Ö Œ»ÖÖê¸üÖ‡›ü Ûúß ˆ¯Ö×Ã£Ö×ŸÖ ´Öë 

±Ïúß›êü»Ö ÛÎúÖ°™üËÃÖ ÃÖÓ¿»ÖêÂÖÞÖ «üÖ¸üÖ ™üÖò»Öæ‡Ô®Ö Ûêú 
×®Ö´ÖÖÔÞÖ ´Öë ×®Ö´®Ö ´Öë ÃÖê ÛúÖî®Ö ÃÖÖ ¯ÖÏ×ŸÖÛúÖ¸üÛú 
ˆ¯ÖµÖÖêÝÖ ´Öë ×»ÖµÖÖ •ÖÖŸÖÖ Æîü ? 

 (A) ²Öê®•Öß®Ö ŸÖ£ÖÖ ´Öß£Öê®Ö 
 (B) Œ»ÖÖê¸üÖê²Öë•Öß®Ö ‹¾ÖÓ ´Öê×£Ö»Ö Œ»ÖÖê¸üÖ‡›ü 
 (C) ²Öë•Öß®Ö ŸÖ£ÖÖ ´Öê×£Ö»Ö Œ»ÖÖê¸üÖ‡›ü 
 (D) Œ»ÖÖê¸üÖê²Öë•Öß®Ö ŸÖ£ÖÖ ´Öß£Öê®Ö 
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101. If P (A ∩ B) = 
1
2, P(

–
A ∩ 

–
B) = 

1
2 and 

2P (A) = P(B) = p, then the value of 
p is equal to 

 (A) 
1
2 (B) 

2
3 

 (C) 
1
4 (D) 

1
3  

 
 

102. Fifteen coupons are numbered 1 to 
15. Seven coupons are selected at 
random, one at a time with 
replacement. The probability that the 
largest number appearing on a 
selected coupon is not more than 9 is 

 (A) ⎝⎜
⎛
⎠⎟
⎞3

5
7
 

 (B) ⎝⎜
⎛

⎠⎟
⎞1

15
7
 

 (C) ⎝⎜
⎛

⎠⎟
⎞8

15
7
 

 (D) None of these  
 

103. If the cube roots of unity be 1, ω,  
ω2, then roots of the equation                   
(x – 1)3 + 8 = 0 are  

 (A) –1, 1 + 2ω, 1 + 2ω2 
  (B) –1, 1 – 2ω, 1 – 2ω2 
 (C) –1, –1, –1 
 (D) none of these 
 

104. If sin A + cos A = 2, then cos2A = 

 (A) 
1
2 (B) 

1
2
 

 (C) 
1
4 (D) 

3
2 

 

105. Two cards are selected at random 
from a deck of 52 playing cards. The 
probability that both the cards are 
greater than 2 but less than 9 is 

 (A) 
63
221 (B) 

46
221 

 (C) 
81
221 (D) 

93
221 

 
101. µÖ×¤ü P (A ∩ B) = 

1
2, P(

–
A ∩ 

–
B) = 

1
2 ¾Ö 

2P (A) = P(B) = p ŸÖ²Ö p ÛúÖ ´Öæ»µÖ ²Ö¸üÖ²Ö¸ü  

 (A) 
1
2 (B) 

2
3 

 (C) 
1
4 (D) 

1
3  

 

102. 15 Ûæú¯Ö®ÖÖë ´Öë 1 ÃÖê 15 ŸÖÛú †ÓÛú ×»ÖÜÖê ÝÖ‹ Æïü … 
¯ÖÏ×ŸÖÃ£ÖÖ¯Ö®Ö Ûú¸üŸÖê Æãü‹, 1 ²ÖÖ¸ü ´Öë ‹Ûú •ÖîÃÖê 7 
Ûæú¯Ö®Ö µÖÖ¥ü×“”ûÛú œÓüÝÖ ÃÖê “Öã®Öê ÝÖ‹ … “Öã®Öê ÝÖ‹ 
Ûæú¯Ö®ÖÖë ´Öë ÃÖê ×¤üÜÖ®Öê ¾ÖÖ»Öß ÃÖ²ÖÃÖê ²Ö›Ìüß ÃÖÓÜµÖÖ 9 
ÃÖê ²Ö›Ìüß ®ÖÆüà ÆüÖê ˆÃÖÛúß ÃÖÓ³ÖÖ¾Ö®ÖÖ 

 (A) ⎝⎜
⎛
⎠⎟
⎞3

5
7
 

 (B) ⎝⎜
⎛

⎠⎟
⎞1

15
7
 

 (C) ⎝⎜
⎛

⎠⎟
⎞8

15
7
 

 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüà  
 

103. µÖ×¤ü ‡ÛúÖ‡Ô (unity) ÛúÖ ‘Ö®Ö´Öæ»Ö 1, ω, ω2 ÆüÖê 
ŸÖÖê ÃÖ´ÖßÛú¸üÞÖ (x – 1)3 + 8 = 0 ÛúÖ ´Öæ»Ö ÆüÖêÝÖÖ  

 (A) –1, 1 + 2ω, 1 + 2ω2 

  (B) –1, 1 – 2ω, 1 – 2ω2 
 (C) –1, –1, –1 
 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüà 
 

104. µÖ×¤ü sin A + cos A = 2 ŸÖ²Ö cos2A =  

  (A) 
1
2 (B) 

1
2
 

 (C) 
1
4 (D) 

3
2  

 

105. 52 ¯Ö¢ÖÖ ŸÖÖ¿Ö Ûúß ‹Ûú ÝÖøüß ÃÖê ¤üÖê ¯Ö¢Öê µÖÖ¥ü×“”ûÛú 
œÓüÝÖ ÃÖê “Öã®Öê •ÖÖŸÖê Æïü … µÖê ¤üÖê®ÖÖë ¯Ö¢Öê 2 ÃÖê ²Ö›Ìêü ŸÖ£ÖÖ 
9 ÃÖê ”ûÖê™êü ÆüÖê ˆÃÖÛúß ÃÖÓ³ÖÖ¾Ö®ÖÖ  

 (A) 
63
221 (B) 

46
221 

 (C) 
81
221 (D) 

93
221 

MATHEMATICS / ÝÖ×ÞÖŸÖ
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106. The centre of a circle passing 
through the point (0, 0), (1, 0) and 
touching the circle x2 + y2 = 9 is 

  (A) ⎝⎜
⎛

⎠⎟
⎞3

2, 
1
2  (B) ⎝⎜

⎛
⎠⎟
⎞1

2, 
3
2  

 (C) ⎝⎜
⎛

⎠⎟
⎞1

2, 
1
2  (D) ⎝⎜

⎛
⎠⎟
⎞1

2, – 2

  
107. The area enclosed between the 

curves y = ax2 and x = ay2 (a > 0) is       
1 sq. unit, then the value of a is   

 (A) 
1
3
 (B) 

1
2 

 (C) 1 (D) 
1
3 

    

108. If Z = ⎝
⎜
⎛

⎠
⎟
⎞3

2  + 
i
2

5
+ ⎝
⎜
⎛

⎠
⎟
⎞3

2  – 
i
2

5
, then  

 (A) Re (Z) = 0 
 (B) Im (Z) = 0 
 (C) Re (Z) > 0, Im (Z) > 0 
 (D) Re (Z) > 0, Im (Z) < 0 
 
109. If Z1, Z2 and Z3 are complex 

numbers such that |Z1| = |Z2| = |Z3| = 

⎪
⎪
⎪

⎪
⎪
⎪1

Z1
 + 

1
Z2

 + 
1
Z3

 = 1 

 then |Z1 + Z2 + Z3|  is 
 (A) equal to 1 
 (B) less than 1 
 (C) greater than 3 
 (D) equal to 3 
 

110. cos–1 ⎝⎜
⎛

⎠⎟
⎞cos 

7π
6  = 

  (A) 
7π
6  

 (B) 
π
6 

 (C) 
5π
6  

 (D) None of these    

106. ×²Ö®¤ãü (0, 0), (1, 0) ÃÖê ÆüÖêÛú¸ü ÝÖã•Ö¸ü®Öê ¾ÖÖ»ÖÖ 
ŸÖ£ÖÖ ¾Öé¢Ö  x2 + y2 = 9 ÛúÖê Ã¯Ö¿ÖÔ Ûú¸ü®Öê ¾ÖÖ»Öê 
¾Öé¢Ö ÛúÖ Ûêú®¦ Æîü : 

  (A) ⎝⎜
⎛

⎠⎟
⎞3

2, 
1
2  (B) ⎝⎜

⎛
⎠⎟
⎞1

2, 
3
2  

 (C) ⎝⎜
⎛

⎠⎟
⎞1

2, 
1
2  (D) ⎝⎜

⎛
⎠⎟
⎞1

2, – 2   

 

107. ¾ÖÛÎú y = ax2 ŸÖ£ÖÖ x = ay2 Ûêú ²Öß“Ö ´Öë ×®Ö×ÆüŸÖ 
õÖê¡Ö±ú»Ö (a > 0) 1 ¾ÖÝÖÔ ‡ÛúÖ‡Ô Æîü, ŸÖÖê ‘a’ ÛúÖ 
´Öæ»µÖ ÆüÖêÝÖÖ  

 (A) 
1
3
 (B) 

1
2 

 (C) 1 (D) 
1
3 

 

108. µÖ×¤ü Z = ⎝
⎜
⎛

⎠
⎟
⎞3

2  + 
i
2

5
+ ⎝
⎜
⎛

⎠
⎟
⎞3

2  – 
i
2

5
 ÆüÖê, ŸÖ²Ö  

 (A) Re (Z) = 0 
 (B) Im (Z) = 0 
 (C) Re (Z) > 0, Im (Z)> 0 
 (D) Re (Z) > 0, Im (Z) < 0 
 
109. µÖ×¤ü Z1, Z2, Z3 ‡ÃÖ ¯ÖÏÛúÖ ü̧ ÃÖÓ×´ÖÁÖ ÃÖÓÜµÖÖ‹Ñ Æîü ×Ûú 

|Z1| = |Z2| = |Z3| = 
⎪
⎪
⎪

⎪
⎪
⎪1

Z1
 + 

1
Z2

 + 
1
Z3

 = 1 

ŸÖ²Ö |Z1 + Z2 + Z3| Æîü 
 (A) 1 Ûêú ²Ö¸üÖ²Ö¸ 
ü (B) 1 ÃÖê Ûú´Ö 
 (C) 3 ÃÖê †×¬ÖÛú 
 (D) 3 Ûêú ²Ö¸üÖ²Ö¸ü 
 

110. cos–1 ⎝⎜
⎛

⎠⎟
⎞cos 

7π
6  = 

  (A) 
7π
6  

 (B) 
π
6 

 (C) 
5π
6  

 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüà 
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111. If the tangent at the point (4 cos φ,   
16
11

 sin φ) to the ellipse 16x2 + 11 y2 

= 256 is also the tangent to the circle 
x2 + y2 – 2x = 15, then the value of φ 
is 

 (A) ± 
π
4 (B) ± 

π
3 

 (C) ± 
π
6 (D) ± 

π
2 

 

112. f(x) = 
⎩
⎨
⎧ (1 + px) – (1 – px)

x     ,      –1 ≤ x < 0

(2x + 1)
x – 2                               ,      0 ≤ x ≤ 1

 

  
 is continuous  in the interval [-1,1], 

then p equals to 

 (A) 
1
2 (B) 

–1
2  

 (C) –1 (D) 1       
 
113. A force of fixed magnitude R and 

variable inclination θ  to the x-axis 
act in the oxy plane at a fixed point 
(a, b). Then the moment will be 
maximum when  θ  is  

 (A) 0 (B) 
π
4 

 (C) 
π
2 (D) π  

 
114. A uniform ladder rests in limiting 

equilibrium with its lower end on a 
rough horizontal plane and its upper 
end against a smooth wall. If θ is 
inclination of ladder to the vertical 
and μ is co-efficient of friction, then 

 (A) tan θ = 2μ (B) cot θ = 2μ 
 (C) tan 2θ = μ (D) cot 2θ = μ 
 
115. The gradient of one of the lines               

x2 + hxy + 2y2 = 0 is twice that of the 
other, then h = 

 (A) ±2 (B) ±3 

 (C) ±1 (D) ±
3
2  

111. µÖ×¤ü ¤üß‘ÖÔ¾Öé¢Ö 16x2 + 11 y2 = 256 Ûêú ×²Ö®¤ãü 

(4 cos φ,   
16
11

 sin φ) ¯Ö¸ü ÃÖê Ã¯Ö¿ÖÔ¸êüÜÖÖ, 

¾Öé¢Ö  x2 + y2 – 2x = 15 ¯Ö¸ü ³Öß Ã¯Ö¿ÖÔ ÆüÖêŸÖß 
Æîü, ŸÖÖê φ ÛúÖ ´ÖÖ®Ö ×ÛúŸÖ®ÖÖ Æîü ? 

 (A) ± 
π
4 (B) ± 

π
3 

 (C) ± 
π
6 (D) ± 

π
2 

 

112. f(x) = 
⎩
⎨
⎧ (1 + px) – (1 – px)

x     ,      –1 ≤ x < 0

(2x + 1)
x – 2                               ,      0 ≤ x ≤ 1

 

 †ÓŸÖ¸üÖ»Ö [-1,1] ´Öë ÃÖŸÖŸÖ ÆüÖê, ŸÖÖê p ×ÛúÃÖÛêú ²Ö¸üÖ²Ö¸ü 
Æîü ? 

 (A) 
1
2 (B) 

–1
2  

 (C) –1 (D) 1       
 
113. ×®ÖµÖŸÖ ¯Ö×¸ü´ÖÖÞÖ R ¾Ö x- †õÖ ÃÖê ¯Ö×¸ü¾ÖŸÖá —ÖãÛúÖ¾Ö 

θ ÛúÖ ²Ö»Ö oxy ŸÖ»Ö ´Öë ×®Ö×¿“ÖŸÖ ×²Ö®¤ãü (a, b) 
¯Ö¸ »ÖÝÖÖµÖÖ •ÖÖŸÖÖ Æîü, ŸÖÖê †Ö‘ÖæÞÖÔ ´ÖÆü¢Ö´Ö ŸÖ²Ö ÆüÖêÝÖÖ 
•Ö²Ö θ ÆüÖêÝÖÖ   

 (A) 0 (B) 
π
4 

 (C) 
π
2 (D) π  

 
114. ‹Ûú ÃÖ´ÖÖ®Ö ÃÖßœÌüß ÃÖß×´ÖŸÖ ÃÖÖ´µÖÖ¾ÖÃ£ÖÖ ÃÖê ×™üÛúß Æîü 

×•ÖÃÖÛúÖ ×®Ö“Ö»ÖÖ ×ÃÖ¸üÖ ÜÖã¸ü¤ü¸êü ÃÖ´Ö×õÖ×ŸÖ•Ö  
ÃÖ´ÖŸÖ»Ö ¯Ö¸ü ¾Ö ‰ú¯Ö¸üß ×ÃÖ¸üÖ ×“ÖÛú®Öß ¤üß¾ÖÖ¸ü Ûêú 
ÃÖÖ£Ö »ÖÝÖÖ Æîü, µÖ×¤ü θ ÃÖßœÌüß ÛúÖ ‰ú¬¾ÖÔ ÃÖê †Ö®ÖŸÖ 
ÆüÖê ¾Ö μ ‘ÖÂÖÔÞÖ ÝÖãÞÖÖÓÛú ÆüÖê, ŸÖÖê    

 (A) tan θ = 2μ (B) cot θ = 2μ 
 (C) tan 2θ = μ (D) cot 2θ = μ 
 
115. ×ÛúÃÖ ‹Ûú ¸êüÜÖÖ x2 + hxy + 2y2 = 0 Ûúß 

¯ÖÏ¾ÖÞÖŸÖÖ, ¤æüÃÖ¸üß ÃÖê ¤üÖêÝÖã®Öß Æîü ŸÖ²Ö h =  
 (A) ±2 (B) ±3 

 (C) ±1 (D) ±
3
2 



 26 P-1 

116. Let f(x) = 
⎩⎪
⎨
⎪⎧ax2 + 1  ;  x > 1
x + a      ;  x ≤ 1 then f is 

derivable at x = 1 if 
 (A) a = 2 (B) a = 1 

 (C) a = 0 (D) a = 
1
2                                      

     

117. The derivative of sec–1 
⎝⎜
⎛

⎠⎟
⎞1

2x2 – 1   

with respect to (1 – x2) at x = 
1
2 is 

 (A) 4 (B) –2 
 (C) 2 (D) 1  

   

118. The maximum value of   
log x

x   is 

 (A) 
2
e (B) 

1
e 

 (C) 1 (D) e  
 

119. If   
⌡⎮
⌠

0

a
dx

1 + 4x2 = 
π
8 then a equals 

 (A) 
π
2 (B) 

1
2 

 (C) 
π
4 (D) 1  

 

120. Integrating factor of differential 

equation cos x  
dy
dx + y sin x = 1 is 

 (A) sin x (B) sec x 
 (C) tan x (D) cos x 
 
121. A body of weight w rests on a rough 

inclined plane of inclination i, the co-
efficient of friction is μ which is 
greater than tan i, then the work done 
in dragging the body up the plane for 
a distance ‘a’       

 (A) depends on w, i and μ 
 (B) depends on w, i and a 
 (C) depends on w, a and μ 
 (D) depends on w, i, a and μ 

116. ´ÖÖ®ÖÖ f(x) = 
⎩⎪
⎨
⎪⎧ax2 + 1  ;  x > 1
x + a      ;  x ≤ 1 ÆüÖê, ŸÖÖê x = 

1 ¯Ö¸ü  f ¾µÖãŸ¯Ö®ÖßµÖ Æîü µÖ×¤ü  
 (A) a = 2 (B) a = 1 

 (C) a = 0 (D) a = 
1
2                          

 

117. x = 
1
2 ¯Ö¸ü, (1 – x2) Ûêú ÃÖÓ²ÖÓ¬Ö ´Öë               

sec–1 
⎝⎜
⎛

⎠⎟
⎞1

2x2 – 1   ÛúÖ ¾µÖãŸ¯Ö®®Ö ×ÛúŸÖ®ÖÖ Æîü ? 

 (A) 4 (B) –2 
 (C) 2 (D) 1 
  

118. 
log x

x   ÛúÖ †×¬ÖÛúŸÖ´Ö ´ÖÖ®Ö Æîü ? 

 (A) 
2
e (B) 

1
e 

 (C) 1 (D) e  
 

119. µÖ×¤ü 
⌡⎮
⌠

0

a
dx

1 + 4x2 = 
π
8 ÆüÖê, ŸÖÖê a ×ÛúÃÖÛêú ²Ö ü̧Ö²Ö ü̧ Æîü ? 

 (A) 
π
2 (B) 

1
2 

 (C) 
π
4 (D) 1  

 

120. †¾ÖÛú»Ö®Ö ÃÖ´ÖßÛú ü̧ÞÖ cos x  
dy
dx + y sin x = 1 

ÛúÖ ÃÖ´ÖÖÛú»Ö®Ö ÝÖãÞÖÛú ×ÛúŸÖ®ÖÖ Æîü ? 
 (A) sin x (B) sec x 
 (C) tan x (D) cos x 
 

121. w ³ÖÖ¸ü ¾ÖÖ»Öß ‹Ûú ¾ÖÃŸÖã i —ÖãÛúÖ¾Ö Ûêú ÜÖã¸ü¤ü¸êü 
†Ö®ÖŸÖ ŸÖ»Ö ¯Ö¸ü ×™üÛúß Æîü, ‘ÖÂÖÔÞÖ ÝÖãÞÖÖÓÛú μ Æîü •ÖÖê 
tan i ÃÖê †×¬ÖÛú Æîü, ŸÖÖê ŸÖ»Ö ¯Ö¸ü ‰ú¯Ö¸ü Ûúß †Öê¸ü 
‘a’ ¤æü¸üß ŸÖÛú ¾ÖÃŸÖã ÛúÖê ÜÖà“Ö®Öê Ûêú ×»Ö‹ ÛúÖµÖÔ       

 (A) w, i ¾Ö μ ¯Ö¸ü ×®Ö³ÖÔ¸ü Ûú¸üŸÖÖ Æîü … 
 (B) w, i ¾Ö a ¯Ö¸ü ×®Ö³ÖÔ̧ ü Ûú¸üŸÖÖ Æîü … 
 (C) w, a ¾Ö μ ¯Ö¸ü ×®Ö³ÖÔ¸ü Ûú¸üŸÖÖ Æîü … 
 (D) w, i, a ¾Ö μ ¯Ö¸ü ×®Ö³ÖÔ¸ü Ûú¸üŸÖÖ Æîü … 
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122. A particle is in equilibrium under 
three forces. Two of them are 
perpendicular and one is double of 
the other.  If the magnitude of 3rd is 
10 kg, then the other two will have 
their magnitudes :  

 (A) √20, 2√20 (B) 5, 2√5 
 (C) √10, 2√10 (D) 20, 40 
 
123. A particle is projected under gravity 

with velocity (2ag) from a point at 
a height h above a level plane. Then 
the maximum range is  

 (A) 2 √[a(a + h)] (B) √[a(a + h)] 
 (C) 2√[h(a + h)] (D) √[h(a + h)] 
 

124. If cos(x + y) = y sin x, then 
dy
dx = 

 (A) 
–[sin(x + y) + y cos x]

sin x + sin(x + y)  

 (B) 
y cos x – sin(x + y)
 sin x – sin(x + y)  

 (C) 
sin (x + y) + y cos x
sin x + sin (x + y)  

 (D) None of these                                     
 

125. 
⌡
⎮
⌠ x ex

(1 + x)2 dx = 

 (A) 
–ex

(1 + x) + c (B) 
ex

(1 + x) + c 

 (C) 
–e–x

(1 + x) + c (D) 
e–x

(1 + x) + c 

 
126. Two forces act at a point and if the 

direction of one is reversed, the 
direction of resultant is turned 
through a right angle. Then the forces 
are 

 (A) Equal in magnitude 
 (B) Perpendicular 
 (C) Parallel 
 (D) None of these 

122. ‹Ûú ÛúÞÖ ŸÖß®Ö ²Ö»ÖÖë Ûêú ŸÖÆüŸÖ ÃÖÖ´µÖÖ¾ÖÃ£ÖÖ ´Öë Æîü … 
‡®Ö´Öë ÃÖê ¤üÖê †×³Ö»ÖÓ²Ö¾ÖŸÖË Æïü ¾Ö ‹Ûú ¤æüÃÖ¸êü ÃÖê ¤ãüÝÖã®ÖÖ     
Æîü … µÖ×¤ü ŸÖßÃÖ¸êü ÛúÖ ¯Ö×¸ü´ÖÖÞÖ 10 kg ÆüÖê, ŸÖÖê 
†®µÖ ¤üÖê ÛúÖ ¯Ö×¸ü´ÖÖÞÖ ×ÛúŸÖ®ÖÖ ÆüÖêÝÖÖ ?  

 (A) √20, 2√20 (B) 5, 2√5 
 (C) √10, 2√10 (D) 20, 40 

 
123. ‹Ûú ÛúÞÖ ÛúÖê ÃÖ´ÖŸÖ»Ö ÃÖê h ‰Ñú“ÖÖ‡Ô ¯Ö¸ü ‹Ûú Ø²Ö¤ãü 

ÃÖê √2ag ¾ÖêÝÖ ÃÖê ÝÖã¹ýŸ¾Ö Ûêú †¬Öß®Ö ¯ÖÏõÖê×¯ÖŸÖ ×ÛúµÖÖ 
•ÖÖŸÖÖ Æî … ŸÖÖê †×¬ÖÛúŸÖ´Ö ¸îü•Ö ŒµÖÖ ÆüÖêÝÖß ?  

 (A) 2 √[a(a + h)] (B) √[a(a + h)] 
 (C) 2√[h(a + h)] (D) √[h(a + h)] 
 

124. µÖ×¤ü cos(x + y) = y sin x ÆüÖê, ŸÖÖê 
dy
dx = 

 (A) 
–[sin(x + y) + y cos x]

sin x + sin(x + y)  

 (B) 
y cos x – sin(x + y)
 sin x – sin(x + y)  

 (C) 
sin (x + y) + y cos x
sin x + sin (x + y)  

 (D) ‡®Ö´Öë Ûêú ÛúÖê‡Ô ®ÖÆüß                                     
 

125. ÃÖ´ÖÖÛú»Ö®Ö 
⌡
⎮
⌠ x ex

(1 + x)2 dx = 

 (A) 
–ex

(1 + x) + c (B) 
ex

(1 + x) + c 

 (C) 
–e–x

(1 + x) + c (D) 
e–x

(1 + x) + c 

 
126. ¤üÖê ²Ö»ÖÖë ÛúÖê ‹Ûú ×²Ö®¤ãü ¯Ö¸ü »ÖÝÖÖµÖÖ •ÖÖŸÖÖ Æîü †Öî¸ü 

µÖ×¤ü ‹Ûú Ûúß ×¤ü¿ÖÖ ˆ»Ö™ü ¤üß •ÖÖŸÖß Æîü ŸÖÖê 
¯Ö×¸üÞÖÖ´Öß ×¤ü¿ÖÖ ÃÖ´ÖÛúÖêÞÖ ÃÖê ²Ö¤ü»Ö •ÖÖŸÖß Æîü, ŸÖÖê ¾Öê 
²Ö»Ö  

 (A) ¯Ö×¸ü´ÖÖÞÖ ´Öë ²Ö¸üÖ²Ö¸ü Æïü … 
 (B) †×³Ö»ÖÓ²Ö¾ÖŸÖ Æï …ü 
 (C) ÃÖ´ÖÖ®ÖÖÓŸÖ¸ü … 
 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüà … 
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127. Let f(x) = 
√(1 + sin x) – √(1 – sin x)

x , 

x ≠ 0. The value which should be 
assigned to f at x = 0 so that it is 
continuous everywhere is 

 (A) 1 (B) 2 

 (C) –1 (D) 
1
2  

     
128. Let A be set of n distinct elements. 

Then the total number of distinct 
function from A to A is 

 (A) 2n 
 (B) n2 
 (C) nn 
 (D) None of these 
 
129. A unit vector perpendicular to the 

vector –^i + 2^j + 2^k and making equal 
angles with x and y axis can be 

 (A) 
1
3(2^i + 2^j – ^k)  

 (B) 
1
3(2^i – 2^j – ^k) 

 (C) 
1
3(2^i + 2^j + ^k) 

 (D) 
1
3(2^i – 2^j + ^k)  

 
130. The unit vector which is orthogonal 

to the vector 3^i + 2^j + 6^k and is 
coplanar with the vector 2^i + ^j + ^k 
and ^i – ^j + ^k is 

 (A) 
(2^i – 6^j + ^k)

41
 (B) 

(2^i – 3^j)
13

 

 (C) 
(3^j – ^k)

10
 (D) 

(4^i + 3^j – 3^k)
34

 

 
131. The solution of [x √(1 + y2)dx + y 

√(1+x2) dy] = 0 is 
 (A) (1 + x2)3/2 + (1 + y2)3/2 = c 
 (B) √(1 + x2) + √(1 + y2) = c 
 (C) √(1 + x2) – √ (1 + y2) = c 

(D) None of these 

127. ´ÖÖ®ÖÖ ×Ûú  

 f(x) = 
√(1 + sin x) – √(1 – sin x)

x , x ≠ 0 

Æîü … x = 0  ¯Ö¸ü f ÛúÖê ÛúÖî®Ö ÃÖÖ ´ÖÖ®Ö ×¤üµÖÖ •ÖÖ‹ 
•ÖÖê ÃÖ²Ö •ÖÝÖÆü »ÖÝÖÖŸÖÖ¸ü ÆüÖê  

 (A) 1 (B) 2 

 (C) –1 (D) 
1
2 

 
128. ´ÖÖ®ÖÖ ×Ûú A, n ×¾Ö×¿ÖÂ™ü ŸÖŸ¾ÖÖë ÛúÖ ÃÖî™ü Æîü … ŸÖÖê 

A ÃÖê A ŸÖÛú ×¾Ö×¿ÖÂ™ü ±ú»Ö®Ö Ûúß Ûãú»Ö ÃÖÓÜµÖÖ 
×ÛúŸÖ®Öß Æîü  ? 

 (A) 2n 
 (B) n2 
 (C) nn 
 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüß 
 

129. ‹Ûú ‡ÛúÖ‡Ô ¾ÖêŒ™ü¸ü –^i + 2^j + 2^k Ûêú †×³Ö»ÖÓ²Ö 
ÆüÖê ¾Ö x ¾Ö y †õÖ Ûêú ÃÖÖ£Ö ÃÖ´ÖÖ®Ö ÛúÖêÞÖ ²Ö®ÖÖŸÖÖ 
Æîü, ¾ÖÆü ÆüÖê ÃÖÛúŸÖÖ Æîü   

 (A) 
1
3(2^i + 2^j – ^k)  

 (B) 
1
3(2^i – 2^j – ^k) 

 (C) 
1
3(2^i + 2^j + ^k) 

 (D) 
1
3(2^i – 2^j + ^k)  

 
130. ¾ÖÆ ‡ÛúÖ‡Ô ÃÖ×¤ü¿Öü ÛúÖî®Ö ÃÖÖ Æîü •ÖÖê ÃÖ×¤ü¿Ö             

3^i + 2^j + 6^k ÃÖê »ÖÓ²ÖÛúÖêÞÖßµÖ ÆüÖê, †Öî ü̧ •ÖÖê 

¾ÖêŒ™ü̧ ü 2^i + ^j + ^k ¾Ö ^i – ^j + ^k ÃÖê ÃÖ´ÖŸÖ»ÖßµÖ Æîü   

 (A) 
(2^i – 6^j + ^k)

41
 (B) 

(2^i – 3^j)
13

 

 (C) 
(3^j – ^k)

10
 (D) 

(4^i + 3^j – 3^k)
34

 

 

131. [x √(1 + y2)dx + y √(1 + x2) dy] = 0 
ÛúÖ Æü»Ö ×ÛúŸÖ®ÖÖ Æîü ? 

 (A) (1 + x2)3/2 + (1 + y2)3/2 = c 
 (B) √(1 + x2) + √(1 + y2) = c 
 (C) √(1 + x2) – √ (1 + y2) = c 

(D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüß 
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132. If 
→
a , 

→
b and 

→
c  are non-coplanar unit 

vectors such that 
→
a  × (

→
b × 

→
c ) =  

→
b  + →c

2
, then the angle between 

→
a  and 

→
b is 

 (A) π (B) 
π
2 

 (C) 
π
4 (D) 

3π
4  

 
133. Sum of the first n terms of the series 

1
2 + 

3
4 + 

7
18 + 

15
16 .......... is equal to 

 (A) 2n – n – 1 (B) 1 –  
1
2n 

 (C) n + 2n – 1 (D) 2n + 1 
 
134. If Tr be the term independent of x in 

⎝⎜
⎛

⎠⎟
⎞x3 – 

3
x2

15
then r is 

 (A) 6 (B) 7 
 (C) 8 (D) 10  
 

135. If A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤1 0 0

0 1 0
a b –1

, then A2 is equal 

to 
 (A) A (B) –A 
 (C) Null matrix (D) 1 
 
136. The equation x + 2y + 3z = 1, 2x + y 

+ 3z = 2, 5x + 5y + 9z = 4 have  
 (A) Unique solutions 
 (B) Infinite many solutions 
 (C) Inconsistent 
 (D) None of these 
 

137. If 
→
a , 

→
b and 

→
c  are three non-coplanar 

vectors, then (
→
a  + 

→
b + 

→
c ) . [(

→
a  + 

→
b) × 

(
→
a  + 

→
c )] equals 

 (A) 0 (B) [
→
a ,

→
b,

→
c ] 

 (C) 2[
→
a ,

→
b,

→
c ] (D) –[

→
a ,

→
b,

→
c ] 

132. µÖ×¤ü 
→
a , 

→
b ¾Ö 

→
c  ‹êÃÖê †ÃÖ´ÖŸÖ»ÖßµÖ ‡ÛúÖ‡Ô ¾ÖêŒ™ü¸ü 

ÆüÖê, ×Ûú 
→
a  × (

→
b × 

→
c ) =  

→
b  + →c

2
 Æîü, ŸÖÖê 

→
a  ¾Ö 

→
b Ûêú ²Öß“Ö ÛúÖêÞÖ ×ÛúŸÖ®ÖÖ Æîü ? 

 (A) π (B) 
π
2 

 (C) 
π
4 (D) 

3π
4  

 
133. 

1
2 + 

3
4 + 

7
18 + 

15
16 .......... ÀÖéÓÜÖ»ÖÖ Ûêú ¯ÖÆü»Öê n 

¯Ö¤üÖë ÛúÖ µÖÖêÝÖ ×ÛúÃÖÛêú ²Ö¸üÖ²Ö¸ü Æîü ? 

 (A) 2n – n – 1 (B) 1 –  
1
2n 

 (C) n + 2n – 1 (D) 2n + 1 
 

134. µÖ×¤ü Tr, ⎝⎜
⎛

⎠⎟
⎞x3 – 

3
x2

15
 ´Öë x ÃÖê Ã¾ÖŸÖÓ¡Ö ÆüÖê, ŸÖÖê r 

×ÛúŸÖ®ÖÖ Æîü ? 
 (A) 6 (B) 7 
 (C) 8 (D) 10  
 

135. µÖ×¤ü A = 
⎣
⎢
⎢
⎡

⎦
⎥
⎥
⎤1 0 0

0 1 0
a b –1

 ÆüÖê, ŸÖÖê A2 ×ÛúÃÖÛêú 

²Ö¸üÖ²Ö¸ü Æîü 
 (A) A (B) –A 
 (C) ¿Öæ®µÖ ÁÖê×ÞÖÛú (D) 1 
 

136. ÃÖ´ÖßÛú¸üÞÖ x + 2y + 3z = 1, 2x + y + 3z 
= 2 5x + 5y + 9z =4 ´Öë Æîü 

 (A) ×¾Ö×¿ÖÂ™ü Æü»Ö 
 (B) †®ÖÓŸÖ Ûú‡Ô Æü»Ö 
 (C) †ÃÖÓÝÖŸÖ Æü»Ö 
 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüà 
 
137. µÖ×¤ü 

→
a , 

→
b ¾Ö 

→
c  ŸÖß®Ö †ÃÖ´ÖŸÖ»ÖßµÖ ÃÖ×¤ü¿Öü ÆüÖê, ŸÖÖê 

(
→
a  + 

→
b + 

→
c ) . [(

→
a  + 

→
b) × (

→
a  + 

→
c )] 

×ÛúÃÖÛêú ²Ö¸üÖ²Ö¸ü Æîü ? 

 (A) 0 (B) [
→
a ,

→
b,

→
c ] 

 (C) 2[
→
a ,

→
b,

→
c ] (D) –[

→
a ,

→
b,

→
c ] 
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138. Two tangents are drawn from           
the point (–2, –1) to the parabola            
y2 = 4x. If α is the angle between 
these tangents, then tan α = 

 (A) 3 (B) 
1
3 

 (C) 2 (D) 
1
2 

 

139. If P(x, y) be any point on 16x2 +            
25y2 = 400; F1 = (3, 0), F2 = (–3, 0), 
then PF1 + PF2 equals 

 (A) 6 (B) 8 
 (C) 10 (D) 12  
 

140. The equation  
x2

1 – k – 
y2

1 + k = 1, k > 1 

represents 
 (A) circle 
 (B) ellipse 
 (C) hyperbola 
 (D) None of these 
 

141. If (√3 + i)100 = 299(a + ib), then a2 + b2 
is equal to 

 (A) √2 
 (B) 4 
 (C) √3 
 (D) None of these 
 

142. If 2a + 3b + 6c = 0 (a, b, c ∈ R), then 
the quadratic equation ax2 + bx + c = 0 
has atleast one root in 

 (A) [0,1] 
 (B) [1, 2] 
 (C) [2, 3] 
 (D) None of these 
 

143. The number of solutions of the 
equation 5x + 5–x = log10 25, x ∈ R is 

 (A) 0 
 (B) 1 
 (C) 2 
 (D) Infinitely many 
 

144. If A be a skew symmetric matrix of 
odd order, the |A| is equal to 

 (A) 0 
 (B) 1 
 (C) –1 
 (D) None of these 

138. ¯Ö¸ü¾Ö»ÖµÖ y2 = 4x ÃÖê ×²Ö®¤ãü (–2, –1) ŸÖÛú ¤üÖê 
Ã¯Ö¿ÖÔ ¸êüÜÖÖ‹Ó ÜÖà“Öß •ÖÖŸÖß Æïü … µÖ×¤ü ‡®Ö Ã¯Ö¿ÖÔ 
¸êüÜÖÖ†Öë Ûêú ²Öß“Ö α ÛúÖêÞÖ ÆüÖê, ŸÖÖê  tan α = 

 (A) 3 (B) 
1
3 

 (C) 2 (D) 
1
2 

 

139. µÖ×¤ü P(x, y), 16x2 + 25y2 = 400;          
F1 = (3, 0), F2 = (–3, 0) ÛúÖê‡Ô ³Öß ×²Ö®¤ãü ÆüÖê 
ŸÖÖê, PF1 + PF2 ×ÛúÃÖÛêú ²Ö¸üÖ²Ö¸ü Æîü ? 

 (A) 6 (B) 8 
 (C) 10 (D) 12  
 

140. ÃÖ´ÖßÛú¸üÞÖ 
x2

1 – k – 
y2

1 + k = 1, k > 1 ×ÛúÃÖê 

¤ü¿ÖÖÔŸÖÖ Æîü ? 
 (A) ¾Öé¢Ö ÛúÖê 
 (B) ¤üß‘ÖÔ¾Öé¢Ö ÛúÖê 
 (C) †×ŸÖ¯Ö¸ü¾Ö»ÖµÖ ÛúÖê 
 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüà … 
 
141. µÖ×¤ü (√3 + i)100 = 299(a + ib) ÆüÖê, ŸÖÖê       

a2 + b2 ×ÛúÃÖÛêú ²Ö¸üÖ²Ö¸ü Æîü ? 
 (A) √2 
 (B) 4 
 (C) √3 
 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüà 
 

142. µÖ×¤ü 2a + 3b + 6c = 0 (a, b, c ∈ R), ÆüÖê, 
ŸÖÖê ×«ü‘ÖÖŸÖ ÃÖ´ÖßÛú¸üÞÖ ax2 + bx + c = 0 ´Öë Ûú´Ö 
ÃÖê Ûú´Ö ‹Ûú ´Öæ»Ö ÆüÖêÝÖÖ  

 (A) [0, 1] 
 (B) [1, 2] 
 (C) [2, 3] 
 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüà 
 

143. ÃÖ´ÖßÛú¸üÞÖ 5x + 5–x = log10 25, x ∈ R Ûêú 
Æü»ÖÖë Ûúß ÃÖÓÜµÖÖ ×ÛúŸÖ®Öß Æîü ? 

 (A) 0 
 (B) 1 
 (C) 2 
 (D) †®ÖÓŸÖºþ¯Ö ÃÖê Ûú‡Ô … 
 

144. µÖ×¤ü A ×¾ÖÂÖ´Ö ÛÎú´Ö ÛúÖ ×¾ÖÂÖ´Ö ÃÖ´Ö×´ÖŸÖßµÖ 
´Öî×™ÒüŒÃÖ ÆüÖê, ŸÖÖê |A| ×ÛúÃÖÛêú ²Ö¸üÖ²Ö¸ü Æîü ? 

 (A) 0 
 (B) 1 
 (C) –1 
 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüà  
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145. 
1
n

 + 
1

⎝⎛ ⎠⎞2  n  – 2
 + 

1

⎝⎛ ⎠⎞4  n  – 4
 + 

………. is 

  (A) 
2n – 1

n
 (B) 

2n

n  + 1
 

 (C) 
2n

n
 (D) 

2n – 2

n  – 1
 

 

146. Let f ⎝⎜
⎛

⎠⎟
⎞x + 

1
x  = x2 + 

1
x2 (x ≠ 0) then f(x) 

is equal to 
  (A) x2 – 1 
 (B) x2 – 2 
 (C) x2 

 (D) None of these 
 

147. The equation x2 – ax + b = 0 and            
x2 + bx – a  = 0 have a common root, 
then 

  (A) a + b = 0 or a – b = 1 
 (B) a – b = 0 
 (C) a + b = 1 
 (D) a = b 
 

148. Let 
⎪
⎪
⎪
⎪

⎪
⎪
⎪
⎪6i –3i 1

4 3i –1
20 3 i

= x + iy, then          

(x, y) is equal to 
  (A) (0 , 0) (B) (0 , 1) 
 (C) (1, 0) (D) (1, 1) 
 
149. If A, B are two square matrices such 

that AB = A and BA = B, then 
 (A) Only B is idemponent 
 (B) A & B are idemponent 
 (C) Only A is idemponent 
 (D) None of the above 
 
150. If aN={ax : x ∈ N} and bN ∩ cN = 

dN, where b, c ∈ N are relatively 
prime, then 

  (A) c = bd (B) b = cd 
 (C) d = bc (D) none of these 
 

145. 
1
n

 + 
1

⎝⎛ ⎠⎞2  n  – 2
 + 

1

⎝⎛ ⎠⎞4  n  – 4
 + 

………. Æîü 

  (A) 
2n – 1

n
 (B) 

2n

n  + 1
 

 (C) 
2n

n
 (D) 

2n – 2

n  – 1
 

 

146. ´ÖÖ®Ö »ÖÖê ×Ûú f ⎝⎜
⎛

⎠⎟
⎞x + 

1
x  = x2 + 

1
x2 (x ≠ 0) 

ŸÖ²Ö f(x) ²Ö¸üÖ²Ö¸ü Æîü  
  (A) x2 – 1 
 (B) x2 – 2 
 (C) x2 

 (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüà 
 

147. ÃÖ´ÖßÛú¸üÞÖ x2 – ax + b = 0 ŸÖ£ÖÖ             
x2 + bx – a  = 0 ÛúÖ ‹Ûú ˆ³ÖµÖ ´Öæ»Ö Æïü, ŸÖ²Ö 

  (A) a + b = 0 †£Ö¾ÖÖ a – b = 1 
 (B) a – b = 0 
 (C) a + b = 1 
 (D) a = b 
 

148. ´ÖÖ®ÖÖ µÖ×¤ü 
⎪
⎪
⎪
⎪

⎪
⎪
⎪
⎪6i –3i 1

4 3i –1
20 3 i

= x + iy ŸÖ²Ö 

(x, y) ²Ö¸üÖ²Ö¸ü Æîü; 
  (A) (0 , 0) (B) (0 , 1) 
 (C) (1, 0) (D) (1, 1) 
 

149. µÖ×¤ü A, B ¤üÖê ¾ÖÝÖÔ †Ö¾µÖæÆü ‡ÃÖ ¯ÖÏÛúÖ¸ü Æïü ×Ûú 
AB = A ŸÖ£ÖÖ BA = B, ŸÖ²Ö  

 (A) Ûêú¾Ö»Ö B ¾ÖÝÖÔÃÖ´Ö Æîü … 
 (B) A & B ¾ÖÝÖÔÃÖ´Ö Æîü … 
 (C) Ûêú¾Ö»Ö A ¾ÖÝÖÔÃÖ´Ö Æîü … 
 (D) ˆ¯Ö¸üÖêŒŸÖ ÛúÖê‡Ô ®ÖÆüà 
 

150. µÖ×¤ü aN={ax : x ∈ N} †Öî̧ ü bN ∩ cN = 
dN •ÖÆüÖÑ  b, c ∈ N ÃÖÖ¯Öê×õÖŸÖ †³ÖÖ•µÖ Æïü ŸÖ²Ö 

  (A) c = bd (B) b = cd 
 (C) d = bc (D) ‡®Ö´Öë ÃÖê ÛúÖê‡Ô ®ÖÆüà 
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