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INSTRUCTIONS 
1. All questions are of objective type having four answer options for each.  
 

2. Category-1: Carry 1 mark each and only one option is correct. In case of incorrect answer or 
any combination of more than one answer, ¼ mark will be deducted. 

 

3. Category-2: Carry 2 marks each and one or more option(s) is/are correct. If all correct 
answers are not marked and no incorrect answer is marked, then score = 2 × number of 
correct answers marked ÷ actual number of correct answers. If any wrong option is marked or 
if any combination including a wrong option is marked, the answer will be considered wrong, 
but there is no negative marking for the same and zero mark will be awarded. 

 

4. Questions must be answered on OMR sheet by darkening the appropriate bubble marked A, 
B, C, or D.  

 

5. Use only Black/Blue ball point pen to mark the answer by filling up of the respective 
bubbles completely. 

 

6. Write question booklet number and your roll number carefully in the specified locations of 
the OMR Sheet Also fill appropriate bubbles. 

 

7. Write your name (in block letter), name of the examination center and put your signature (as 
is appeared in Admit Card) in appropriate boxes in the OMR Sheet. 

 

8. The OMR Sheet is liable to become invalid if there is any mistake in filling the correct 
bubbles for question booklet number/roll number or if there is any discrepancy in the name/ 
signature of the candidate, name of the examination center. The OMR Sheet may also 
become invalid due to folding or putting stray marks on it or any damage to it. The 
consequence of such invalidation due to incorrect marking or careless handling by the 
candidate will be the sole responsibility of candidate.  

 

9. Candidates are not allowed to carry any written or printed material, calculator, pen, log-table, 
wristwatch, any communication device like mobile phones, bluetooth etc. inside the 
examination hall. Any candidate found with such prohibited items will be reported against 
and his/her candidature will be summarily cancelled. 

 

10. Rough work must be done on the question booklet itself. Additional blank pages are given in 
the question booklet for rough work. 

 

11. Hand over the OMR Sheet to the invigilator before leaving the Examination Hall. 
 

12. This booklet contains questions in both English and Bengali. Necessary care and precaution 
were taken while framing the Bengali version. However, if any discrepancy(ies) is /are found 
between the two versions, the information provided in the English version will stand and will 
be treated as final. 

13. Candidates are allowed to take the Question Booklet after the Examination is over. 
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PHYSICS 

Category-1 (Q. 1 to 15) 

(Carry 1 mark each. Only one option is correct. Negative marks:  ̶ ¼) 

 

1. When a force 2 2F xy i x yj N 


   acts on a particle and moves it along a straight line from 
the origin to the point (4, 0), the work done is, 

 HL¢V hm 2 2F xy i x yj N 


   kMe HL¢V LZ¡l Efl ¢œ²u¡ L­l LZ¡¢V­L j§m¢h¾c¥ ­b­L plm ­lM¡ 
hl¡hl (4, 0) ¢h¾c¥­a Afp¡¢la L­l aMe L«a L¡­kÑl f¢lj¡Z q'm 

 (A) 20 J (B) 75 J (C) 65 J (D) 0  
 

2. When a spring is stretched by x amount, the potential energy stored in it is E. When the 
spring is stretched by another x amount, the potential energy stored in the spring becomes 

E . Then 
E

E


is, 

 HL¢V ¢ØfËw­L x f¢lj¡Z V¡e­m a¡l j­dÉ E f¢lj¡Z ¢ÙÛ¢an¢š² p¢’a qu z ¢ØfËw¢V­L BlJ x f¢lj¡Z 

V¡e­m ­j¡V ¢ÙÛ¢an¢š² qu E z a¡q­m E

E


-Hl j¡e q'm, 

 (A) 1 (B) 1/2  (C) 1/4 (D) 4  
 

3. An artificial satellite is moving in a circular orbit around the earth with a speed equal to 
half the magnitude of the escape velocity from the earth’s surface. The height of the 
satellite above the earth’s surface is [R = Radius of the earth] 

 HL¢V L«¢œj EfNËq, fª¢bh£ fª­ù j¤¢š²­h­Nl A­dÑL ­h­N fª¢bh£l Q¡¢l¢c­L hªš¡L¡l L­r f¢lœ²j¡ 
Ll­R z a¡q­m fª¢bh£ fªù ­b­L EfNËq¢Vl EµQa¡ q'm [R = fª¢bh£l hÉ¡p¡dÑ], 

 (A) 2R (B) 
3
2 R (C) 

R
2 (D) R  

 

4.  

 Consider the two different situations X and Y of two concentric coils of N1 and N2 turns 
and radii R1 and R2 respectively as shown above. If the magnetic field at O in situation X is 
Bx and in situation Y is By then Bx−By is  

 ¢Q­œ h¢ZÑa kb¡œ²­j N1 J N2 L¥™m£ pwMÉ¡ ¢h¢nø Hhw R1 J R2 hÉ¡p¡dÑ ¢h¢nø c¤¢V pj­L¾cÊ£L L¥™m£l 
c¤¢V ¢iæ AhÙÛ¡ X J Y ¢h­hQe¡ Ll z k¢c X AhÙÛ¡­e ­L¾cÊ O-­a ­Q±ðL ­r­œl j¡e Bx qu J Y 
AhÙÛ¡­e ­L¾cÊ O-­a ­Q±ðL ­r­œl j¡e By qu a¡q­m Bx−By -Hl j¡e q'm, 

 (A) 
0IN2

R1
 (B) 

0IN1

R1
 (C) 

0IN2

R2
 (D) 

0IN1

R2
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5.  

 As shown above, a hollow cylinder has a charge q within it. If Φ is the electric flux through 
the curved surface ‘B’, then the flux linked with the plane surface ‘A’ is, 

 ¢Q­œ fËc¢nÑa HL¢V gy¡f¡ ­Q¡­Pl ¢ia­l q Bd¡e Ah¢ÙÛa z ­Q¡P¢Vl hœ²fª­ùl ‘B’-l jdÉ ¢c­u a¢sv 
gÓ¡­„l j¡e k¢c Φ qu a­h HL¢V pjam fªù ‘A’-Hl jdÉ ¢c­u a¢sv gÓ¡­„l j¡e q­h, 

 (A) 
q

20
 (B) 







q

0
 –   (C) 

1
2





q

0
 –   (D) 


3   

 

6. A particle is moving in a straight line with simple harmonic motion of amplitude ‘A’. At a 
distance B from the mean position, the particle receives a blow in the direction of motion 
which instantaneously doubles the velocity. The new amplitude A  will be,  

 HL¢V LZ¡ ‘A’ ¢hÙ¹¡l ¢h¢nø plm ­c¡mN¢a­a plm ­lM¡ hl¡hl f¢lœ²j¡ Ll­R z LZ¡¢V kMe jdÉ ¢h¾c¥ 
­b­L B c§l­aÆ B­R aMe ­p¢Vl N¢al A¢ij¤­M HL¢V hm fË­u¡N Ll¡­a a¡l ­hN ¢à…Z q'm z 
­p­r­œ ea¥e ¢hÙ¹¡l A  q­h,  

 (A) 4A2 – 3B2  (B) 2A (C) 3A2 – 4B2  (D) A  

 

7. Five molecules of an ideal gas have velocities 2, 3, 4, 4 and 5 m/s. If their average velocity 
is v  and their RMS velocity is rmsv  then  

 ­L¡­e¡ BcnÑ NÉ¡­pl fy¡Q¢V AZ¤l ­hN kb¡œ²­j 2, 3, 4, 4 J 5 m/s z k¢c a¡­cl Ns ­hN v  qu Hhw 
RMS ­hN rmsv  qu a­h, 

 (A) 22
rms vv   (B) vvrms   (C) vvrms   (D) 1vvrms   

 

8. An electron of mass m and a photon have same energy E. If their de Broglie wavelengths 

are e  and p  respectively, then e

p




 is proportional to, 

 m i­ll HL¢V C­mLÚVÊe J HL¢V ­g¡V­el n¢š² E pj¡e z k¢c a¡­cl ¢X-hËN¢m al‰°cOÑÉ kb¡œ²­j 

e J p qu, a­h e

p




-Hl j¡e e£­Ql ­L¡e¢Vl pj¡e¤f¡¢aL ? 

 (A) E   (B) E 

 (C) E–1/2   (D) independent of E - Hl p­‰ pÇfLÑq£e 
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9. The variation of voltage V with charge  Q of a  capacitor is shown in the figure. The area of 
the triangle OAB represents, 

 
 (A) Capacitance (B) Magnetic field between the plates 
 (C) Inductance (D) Energy stored in the capacitor  
 HL¢V d¡l­Ll Bd¡e Q-Hl p¡­f­r ¢hih V-Hl f¢lhaÑe ­mM¢Q­œ ­cM¡­e¡ q­u­R z ­p­r­œ, OAB 

¢œi¥­Sl ­rœgm ¢L­pl f¢lj¡f ­h¡T¡u ? 

 
 (A) d¡lLaÆ (B) d¡l­Ll c¤C f¡­al j­dÉ ­Q±ðL ­r­œl f¢lj¡Z 
 (C) B­hn¡ˆ (D) d¡l­L p¢’a n¢š²  
 

10. The given figure shows the variation of pressure P versus density ρ for an ideal gas at two 
temperatures T1 and T2. Then, 

 fËc¢nÑa ­mM¢Qœ¢V T1 J T2 Eo·a¡u HL¢V BcnÑ NÉ¡­pl OeaÆ ρ J Q¡f P-Hl j­dÉ pÇfLÑ¢V ¢e­cÑn 
L­l z a¡q­m, 

 
 (A) T1 > T2 (B) T1 = T2 (C) T1 < T2 (D) T1

2 = T2  
 

11. A thin uniform rod of length L and mass M is swinging freely about a horizontal axis 
passing through its end. Its maximum angular speed is ω. Its centre of mass rises to a 
maximum height of  

 L °cOÑÉ J M il ¢h¢nø HL¢V pl¦ p¤¤oj c™ a¡l HL fË¡¿¹N¡j£ Ae¤i¢̈jL A­rl p¡­f­r j¤š² AhÙÛ¡u 
B­¾c¡¢ma   q­µR z c™¢Vl phÑ¡¢dL ­L±¢ZL ­hN q'm ω z a¡q­m c™¢Vl il­L¾cÊ ­k phÑ¡¢dL EµQa¡ 
f¢lœ²jZ L­l a¡ q'm, 

 (A) 
1
6 

L
g   (B) 

1
2 

L22

g   (C) 
1
3 

L22

g   (D) 
1
6 

L22

g    
 

12. A convex lens of focal length 10 cm produces a five-times magnified real image of an 
object. What is the object distance ? 

 10 cm ­g¡L¡p °cOÑÉ ¢h¢nø HL¢V Ešm ­m¾p HL¢V hÙ¹¥l fy¡Q…Z ¢hh¢dÑa pc¢hð pª¢ø L­l z ­m¾p 
­b­L hÙ¹¥l c§laÆ La ? 

 (A) 36 cm (B) 8 cm (C) 12 cm (D) 10 cm  
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13. The velocity v of a particle as a function of time t is given by v(t) = v0(1 – e–t). The 

dimension of v0/α is  

 pju t-Hl p¡­f­r HL¢V LZ¡l ­hN v, v(t) = v0(1 – e–t)pj£LlZ Ae¤k¡u£ pÇf¢LÑa z ­p­r­œ 

v0/α -Hl j¡œ¡ q'm  

 (A) LT–1   (B) LT–2 

 (C) L   (D) Dimensionless (j¡œ¡q£e)  

 

14. A particle is falling freely from height h to the ground. (Where h << R and R = Radius of 

the Earth). Which of the following figure most correctly depicts the acceleration ‘a’ of the 

particle as a function of time t (neglect air resistance)?  

 HL¢V LZ¡ h EµQa¡ ­b­L h¡d¡q£e i¡­h if̈ª­ù f¢aa q­µR (­kM¡­e h << R J R = fª¢bh£l hÉ¡p¡dÑ) z 

­p­r­œ e£­Ql ­L¡e ­mM¢Qœ¢V pju t-Hl p¡­b LZ¡¢Vl aÆlZ ‘a’-Hl f¢lhaÑe ph­Q­u p¢WL i¡­h 

¢e­cÑn L­l (h¡u¤ j™­ml h¡d¡ E­fr¡ Ll) ? 

 

(A)

  

(B)

  

(C)

  

(D)

  

 

15. Let 2
Pr (t) 3ti 4t j 


   and 2
Qr (t) 4t i 3t j 


   represent the positions of particles P and Q 

respectively as function of time t. The relative speed of the two particles at the instant 

t 1 sec  will be [consider Pr (t)


 and Qr (t)


 are in metres and t is in seconds] 

 j­e Ll 2
Pr (t) 3ti 4t j 


   Hhw 2
Qr (t) 4t i 3t j 


   pj£LlZàu pju t-Hl p¡­f­r P J Q c¤¢V 

LZ¡l AhÙÛ¡e ¢e­cÑn L­l z ­p­r­œ t=1 ­p­L™ pj­u LZ¡ c¤¢Vl j­dÉ B­f¢rL ­hN La [d­l e¡J 

Pr (t)


 J Qr (t)


 ¢jV¡­l Hhw t ­p­L­™ fËL¡¢na ]? 

 (A) 11 2 m/s (B) 5 2 m/s (C) 3 2 m/s (D) 1 m/s  
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PHYSICS 
Category-2 (Q. 16 to 20) 

(Carry 2 marks each. One or more options are correct. No negative marks) 
 

 
16. A conducting circular loop of radius ‘a’ and resistance R is kept on a horizontal plane. A 

vertical time-varying magnetic field B = 2t is switched on at time t = 0. Then which of the 

following statement(s) is/are correct ? 

 (A) Induced emf varies linearly with time t. 

 (B) Power generated in the coil at any time t is constant. 

 (C) Total charge passing through any section of the coil between t = 0 and t = 2 is 4πa2/R. 

 (D) All above statements are correct  

 ‘a’ hÉ¡p¡dÑ J R ­l¡d ¢h¢nø HL¢V hªš¡L¡l f¢lh¡q£ L¥™m£­L Ae¤i¢̈jL a­m l¡M¡ q'm z B = 2t 

pÇf­LÑl pj­ul p­‰ f¢lhaÑen£m HL¢V ­Q±ðL ­rœ­L t = 0 pj­u Q¡m¤ Ll¡ q'm z ­p­r­œ e£­Ql 

­L¡e E¢š²¢V(…¢m) p¢WL? 

 (A) B¢hø ¢hih pju t-Hl p¡­b plm°l¢ML pÇf­LÑ f¢lh¢aÑa qu z 

 (B) L¥™m£­a Eáä rja¡ pju t-Hl p¡­f­r dË¤hL z 

 (C) L¥™m£l ­k ­L¡­e¡ Aw­nl ¢ial ¢c­u t = 0 J t = 2 pj­ul hÉhd¡­e A¢aœ²¡¿¹ Bd¡­el j¡e 

q'm 4πa2/R z 

 (D) Ef­ll phL'¢V E¢š²C p¢WL z  

 

17. A particle moves along x-axis following the relation 22)a(12)4(t x , where x is the 

distance travelled in time t. In that case, which of the following statement(s) is/are true ? 

 (A) The particle is at origin at t = 0 

 (B) Initial velocity of the particle depends on ‘a’. 

 (C) Acceleration of the particle is 2a. 

 (D) The particle comes to rest at t = 2−2/a  

 HL¢V LZ¡ x-Ar hl¡hl 22)a(12)4(t x  pðå Ae¤k¡u£ Nje L­l, ­kM¡­e x q'm t pj­u 

A¢aœ²¡¿¹  c§laÆ z ­p­r­œ e£­Ql ­L¡e E¢š²¢V(…¢m) p¢WL ? 

 (A) t = 0 j¤q­̈aÑ LZ¡¢V j§m¢h¾c¥­a AhÙÛ¡e L­l z 

 (B) LZ¡¢Vl fË¡b¢jL ­hN ‘a’-Hl Efl ¢eiÑln£m z 

 (C) LZ¡¢Vl aÆlZ q'm 2a z 

 (D) LZ¡¢V t = 2−2/a pj­u ¢ÙÛl AhÙÛ¡u B­p z  
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18. Two different coils have self-inductances L1 = 8 mH and L2 = 2 mH. Currents in both coils 

are increased at a same constant rate. Also, at a certain instant, the powers given to the two 

coils are same. If I1, V1, U1 and I2, V2, U2 represent the current, the induced voltage and the 

energy stored in the first coil and in the second coil respectively at any particular instant, 

then which of the following is/are correct?  

 c¤¢V L¥™m£l ü¡­hn¡ˆ kb¡œ²­j L1 = 8 mH J L2 = 2 mH z L¥™m£ c¤¢Vl j­dÉ a¢sv fËh¡q HLC q¡­l 

h¢dÑa Ll¡ q'm z L¥™m£ c¤¢Vl j­dÉ p’¡¢ma a¢sv rja¡J pj¡e z k¢c ­k­L¡­e¡ j¤q­̈aÑ fËbj J ¢àa£u 

L¥™m£l j­dÉ a¢sv fËh¡q, B¢hø ¢hih J p¢’a n¢š² kb¡œ²­j I1, V1, U1 J I2, V2, U2 qu a­h 

e£­Ql ­L¡e¢V (­L¡e…¢m) p¢WL? 

 (A) 
I1

I2
 = 

1
4  (B) 

V1

V2
 = 

1
4  (C) 

U1

U2
 = 

1
4  (D) VI is constant (VI dË¤hL) 

 

19. A ray of light of wavelength λ incident at an angle 45o on the surface of a slab of ice of 

thickness 1 m is refracted into it at an angle of 30o. Speed of light in vacuum is c m/s. Then 

which of the following statement(s) is/are correct ? 

 (A) Refractive index of ice is 2 . 

 (B) Wavelength of light in ice is 2 . 

 (C) Speed of light in ice is 
c

2
 m/s. 

 (D) Time taken by the light ray to cross the ice-slab is 
8/3
c  sec.  

 λ al‰°cOÑÉ ¢h¢nø HL¢V B­m¡Ll¢Ѫ 1 m ­hd ¢h¢nø HL¢V hl­gl Qy¡C­ul Efl 45o ­L¡­Z Bf¢aa 

q'm Hhw hl­gl j­dÉ 30o ­L¡­Z fË¢ap¡¢la q'm z n§ZÉ j¡dÉ­j B­m¡l ­hN c m/s q'­m e£­Ql 

­L¡e(­L¡e) E¢š²¢V(…¢m) p¢WL ? 

 (A) hl­gl fË¢apl¡ˆ q'm 2  z 

 (B) hl­gl j­dÉ I B­m¡l al‰°cOÑÉ q'm 2  z 

 (C) hl­gl j­dÉ I B­m¡l ­hN c

2
 m/s  z 

 (D) hl­gl Qy¡C¢V A¢aœ²j Ll­a l¢Ѫ¢Vl pju m¡N­h 
8/3
c  ­p­L™ z  
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20. One mole of an ideal gas in initial state A undergoes a cyclic process ABCA as shown in 

the figure. If the pressure at A is P0, then which of the following statement(s) is/are correct ? 

 

 (A) Internal energies at A and B are same. 

 (B) Work done by the gas in process AB is 0 0P V ln 4 . 

 (C) Change in internal energy in complete cycle ABCA is greater than zero. 

 (D) Temperature at C is 4T0.  

 HL ­j¡m f¢lj¡Z HL¢V BcnÑ NÉ¡­pl Efl AhÙÛ¡e A ­b­L öl¦ L­l ABCA Qœ²£u fË¢œ²u¡¢V pÇfæ 

q'm z k¢c A AhÙÛ¡­e Q¡f P0 qu a­h e£­Ql ­L¡e(­L¡e) E¢š²¢V(…¢m) p¢WL? 

 

 

 (A) A J B AhÙÛ¡­e AiÉ¿¹l£Z n¢š² pj¡e z 

 (B) AB fË¢œ²u¡u L«a L¡­kÑÉl f¢lj¡Z q'm 0 0P V ln 4  z 

 (C) ABCA f§ZÑQ­œ² AiÉ¿¹l£Z n¢š²l f¢lhaÑe n§ZÉ ­b­L ­hn£ z 

 (D) C AhÙÛ¡u Eo·a¡ q'm 4T0 z  
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