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àíZm| Ho$ CÎma XoZo go nhbo ZrMo {bIo AZwXoem| H$mo Ü¶mZ go n‹T> b| & 

‘hÎdnyU© {ZX}e 
1. àíZ-nwpñVH$m Ho$ H$da noO na AZwH«$‘m§H$ Ho$ A{V[aº$ Hw$N> Z {bI| & 
2. ¶{X {H$gr àíZ ‘| {H$gr àH$ma H$s H$moB© ‘wÐU ¶m VÏ¶mË‘H$ Ìw{Q> hmo Vmo àíZ Ho$ A§J«oOr VWm {hÝXr ê$nmÝVam| ‘| go A§J«oOr ê$nmÝVa H$mo ‘mZH$ ‘mZm Om¶oJm & 
3. Aä¶Wu AnZo AZwH«$‘m§H$, {df¶-H$moS> Ed§ àíZ-nwpñVH$m H$s grarO H$m A§H$Z OMR Answer Sheet ‘| {Z{X©ï> H$m°b‘ ‘| ghr-ghr H$a|, AÝ¶Wm 

CÎma-nÌH$ H$m      
4. Aä¶Wu a’$ H$m¶© hoVw Ho$db àíZ-nwpñVH$m (~wH$boQ>) Ho$ AÝV ‘| {X¶o J¶o n¥ð>m| H$m hr Cn¶moJ H$a| & AbJ go Bg hoVw d{H©ª$J erQ> CnbãY Zht H$am¶r 

Om¶oJr & 
5. Bg àíZ-nwpñVH$m ‘|    150         ,    (a), (b), (c) Ed§ (d)         

       , - (...  )               
/    

6. -                   ,        
7. Am¶moJ Ûmam Am¶mo{OV H$s OmZo dmbr dñVw{ZîR>> àH¥${V H$s narjmAm| ‘| UmË‘H$ ‘yë¶m§H$Z (Negative Marking) nÕ{V AnZm¶r Om¶oJr & 

Aä¶Wu Ûmam àË¶oH$ àíZ hoVw {XE JE JbV CÎma Ho$ {bE ¶m Aä¶Wu Ûmam EH$ àíZ Ho$ EH$ go A{YH$ CÎma XoZo Ho$ {bE (Mmho {XE JE CÎma ‘| 
go EH$ ghr hr ³¶mo| Z hmo), Cg àíZ Ho$ {bE {ZYm©[aV A§H$m| H$m EH$-Mm¡WmB© A§H$ XÊS> Ho$ ê$n ‘| H$mQ>m OmEJm & XÊS> ñdê$n àmßV A§H$mo| Ho$ ¶moJ 
H$mo Hw$b àmßVm§H$ ‘| go KQ>m¶m OmEJm & 

8.      ... - (OMR Answer Sheet)        ... -   
           

9. Amo.E‘.Ama. CÎma-nÌH$ na Hw$N> {bIZo Ho$ nyd© Cg‘| {X¶o J¶o g^r AZwXoem| H$mo gmdYmZrnyd©H$ n‹T> b| & Amo.E‘.Ama. CÎma-nÌH$ ‘| dm§{N>V 
gyMZmAm| H$mo Aä¶Wu Ûmam narjm àmaå^ hmoZo go nyd© ^am OmZm A{Zdm¶© h¡ & 

10. Amo.E‘.Ama. CÎma-nÌH$ VrZ à{V¶m| (‘yb à{V, H$m¶m©b¶ à{V Ed§ Aä¶Wu à{V) ‘| h¡ & narjm g‘mpßV Ho$ CnamÝV Aä¶Wu Amo.E‘.Ama. CÎma-nÌH$ 
H$s ‘yb à{V Ed§ H$m¶m©b¶ à{V AÝVarjH$ (Invigilator) H$mo hñVJV H$aZo Ho$ níMmV hr H$j N>mo‹S>| & AÝ¶Wm H$s pñW{V ‘| Am¶moJ Ûmam {Z¶‘mZwgma 
H$m¶©dmhr H$s OmEJr & Amo.E‘.Ama. CÎma-nÌH$ H$s Aä¶Wu à{V, Aä¶Wu AnZo gmW bo Om gH$Vo h¢ & 

11. ¶{X AmnZo BZ AZwXoem| H$mo n‹T> {b¶m h¡, Bg n¥îR>> na AnZm AZwH«$‘m§H$ A§{H$V H$a {X¶m h¡ Am¡a Amo.E‘.Ama. CÎma-nÌH$ na dm§{N>V gyMZm¶|  
^a Xr h¢, Vmo V~ VH$ àVrjm H$a|, O~ VH$ AmnH$mo àíZ-nwpñVH$m ImobZo H$mo Zht H$hm OmVm & 

12. Amo.E‘.Ama. CÎma-nÌH$ (O.M.R. Answer Sheet) H$m ‘yë¶m§H$Z Amo.E‘.Ama. CÎma-nÌH$> na Aä¶Wu Ûmam A§{H$V grarO H$moS> (A, B, C, D) Ho$ AmYma 
na hr {H$¶m Om¶oJm & 

13. àíZ-nwpñVH$m (Question Booklet) ‘| go Amo.E‘.Ama. CÎma-nÌH$ (O.M.R. Answer Sheet) {ZH$mbZo Ho$ níMmV² Amo.E‘.Ama. CÎma-nÌH$ Ed§ 
àíZ-nwpñVH$m Ho$ gr[a¶b H«$‘m§H$ H$m {‘bmZ Adí¶ H$a b|, ¶{X Amo.E‘.Ama. CÎma-nÌH$ Ed§ àíZ-nwpñVH$m Ho$ gr[a¶b H«$‘m§H$ {^ÝZ-{^ÝZ hm|, 
Vmo CZ XmoZm| H$mo VwaÝV AÝVarjH$ (Invigilator) H$mo dmng H$aHo$ g‘mZ gr[a¶b H«$‘m§H$ H$s Amo.E‘.Ama. CÎma-nÌH$ Ed§ àíZ-nwpñVH$m àmßV 
H$a b| & ¶{X C³VmZwgma H$m¶©dmhr Zht H$s OmVr h¡, Vmo CgHo$ {bE Aä¶Wu ñd¶§ {Oå‘oXma hmoJm & 

 
 

‘hÎdnyU© àíZ-nwpñVH$m ImobZo na VwaÝV Om±M H$a XoI b| {H$ àíZ-nwpñVH$m Ho$ g^r noO ^br-^m±{V N>no hþE h¢ & ¶{X àíZ-nwpñVH$m nm°brn¡³S> Z  
AWdm H$moB© AÝ¶ H$‘r hmo, Vmo AÝVarjH$ H$mo {XImH$a Cgr grarO H$s Xÿgar àíZ-nwpñVH$m àmßV H$a b| &  

LPA 
àíZ-nwpñVH$m ûm¥§Ibm 

A 

O~ VH$ H$hm Z Om¶ Bg àíZ-nwpñVH$m H$mo Z Imob| & 

nm°{bWrZ n¡H hQ>mZo Ho$ ~mX nona grb Imobo ~J¡a Bg Va’$ go CÎma-nÌH$ H$mo ~mha {ZH$mb| & 

After removing the Polythene Pack, without opening the Paper seal take  
out Answer Sheet from this side. 



Series-A 2 LPA 

1. A printed page is kept pressed by a glass cube ( = 1.5) of edge 6.0 cm. By what amount 

will the printed letters appear to be shifted when viewed from the top ?  

 (a) 1.0 cm   (b) 1.5 cm 

 (c) 2.0 cm   (d) 2.5 cm  

 

2. Light from a point source in air falls on a spherical glass surface ( = 1.5 and radius of 

curvature = 20 cm). The distance of light source from the glass surface is 100 cm. At what 

position image will be formed ?   

 (a) – 100 cm   (b) + 100 cm 

 (c) + 150 cm    (d) None of these  

 

3. A ray of light is incident on a liquid surface at the polarizing angle ip, then angle between 

the refracted ray and the direction of the electric field of the reflected light is – 

 (a) 45   (b) 0 

 (c) 90   (d) 180 

 

4. If the diameter of the objective lens of an astronomical telescope is increased, then its 

magnification _______.   

 (a) increases    (b) decreases 

  (c) remains unchanged  (d) depends on focal length of eye-piece 

 

5. A diffraction grating is used to separate two wavelengths 1 and 2. When N slits of it are 

illuminated, then according to Rayleigh criterion, its resolving power R in the mth order will 

be – 

 (a) R = N/m   (b) R = m

 (c) R = mN   (d) R = N/(m) 



LPA 3 Series-A 

1.     6.0        ( = 1.5)          

         ? 

 (a) 1.0    (b) 1.5  

 (c) 2.0    (d) 2.5  

 

2.                   ( = 1.5  

  = 20 )          100            

 ? 

 (a) – 100    (b) + 100  

 (c) + 150    (d)     

 

3.       ip         ,      

           – 

 (a) 45   (b) 0 

 (c) 90   (d) 180 

 

4.               _______  

 (a)       (b)     

  (c)      (d)          

 

5.   1  2                 N 

  ,      m      R  –  

 (a) R = N/m   (b) R = m

 (c) R = mN   (d) R = N/(m) 



Series-A 4 LPA 

6. A microscope is focused on a mark. If a 2 cm thick glass slab ( = 1.5) is placed over the 

mark, then in order to refocus on the object, the microscope must be raised by a vertical 

distance of _______.  

 (a) 1.5 cm   (b) 0.5 cm 

 (c) 1.0 cm   (d) 0.67 cm  

 

7. Light travels through glass ( = 1.5) of thickness t. What will be the equivalent path length 

in air for this travel ?  

 (a) t/1.5   (b) 1.5 t 

 (c) t + 1.5    (d) t – 1.5 

 

8. A double slit interference experiment uses laser emitted light of two adjacent frequencies v1 

and v2 (v1 < v2). The minimum path difference between the interfering beams for which the 

interference pattern disappears is -   

 (a) 
c

(v2v1)
    (b) 

c

(v2–v1)
  

 (c) 
c

2 (v2–v1)
    (d) 

c
2 (v2v1)

  

 

9. A lens with focal length 40 cm forms a Fraunhofer diffraction pattern of a slit 0.3 mm wide. 

If the wavelength of light used is 5890 Å, then the distance of the first dark band from the 

axis will be -  

 (a) 0.0785 mm   (b) 0.0785 nm 

 (c) 0.0785 cm   (d) 0.0785 m 

 

10. A man runs toward a plane mirror at a speed of 5 m/sec. and the mirror on rollers, 

simultaneously approaches him at speed of 2 m/sec. The speed of his image (relative to the 

ground) is -   

 (a) 7.0 m/sec.   (b) 3.0 m/sec. 

 (c) 9.0 m/sec.   (d) 12.0 m/sec. 



LPA 5 Series-A 

6.             2      ( = 1.5)   

 ,          _______           

  

 (a) 1.5    (b) 0.5  

 (c) 1.0    (d) 0.67  

 

7.  t    ( = 1.5)                   

 ?  

 (a) t/1.5   (b) 1.5 t 

 (c) t + 1.5    (d) t – 1.5 

 

8.             v1  v2 (v1 < v2)   

      ,       ,            

 – 

 (a) 
c

(v2v1)
    (b) 

c

(v2–v1)
  

 (c) 
c

2 (v2–v1)
    (d) 

c
2 (v2v1)

  

 

9.      40  , 0.3            

      5890 Å ,          – 

 (a) 0.0785    (b) 0.0785  

 (c) 0.0785    (d) 0.0785  

 

10.       5 ./     ,    , 2 ./   

           (  )  –  

 (a) 7.0 ./   (b) 3.0 ./ 

 (c) 9.0 ./   (d) 12.0 ./ 
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11. A convex lens of focal length f produces an image of an object of length l. If the 

magnification of the image be m and the distance between the object and screen is t, then 

which one of the following relations is correct ?   

 (a) (1 + m2) f = mt   (b) (1 + m2) f = 
mt
l  

 (c) (l + m2) f = 
mt
2    (d) (l + m2) l f = 

mt
2  

 

12. The rms speed of nitrogen at standard temperature and pressure will be - 

 (where pressure = 1 atmosphere, temperature = 0 C and the density of nitrogen in these 

conditions is 1.25 kg m–3).  

 (a) 490 m/sec.   (b) 380 m/sec. 

 (c) 475 m/sec.   (d) 395 m/sec. 

 

13. The average momentum of a molecule in a sample of an ideal gas depends on -   

 (a) number of moles  (b) volume 

 (c) temperature    (d) None of these 

 

14. For a diatomic gas at room temperature, degree of freedom classically is -   

 (a) 3   (b) 5 

 (c) 6   (d) 7 

 

15. Which of the following diagram(s) depicts ideal gas behaviour ?  

 

(A)

  

(B)

  

 

(C)

   

(D)

  

 (a) (A) and (C) only  (b) (B) and (C) only 

 (c) (A) and (B) only  (d) (D) only 
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11.       f ,   ,   l ,       

   m        t ,         ? 

 (a) (1 + m2) f = mt   (b) (1 + m2) f = 
mt
l  

 (c) (l + m2) f = 
mt
2    (d) (l + m2) l f = 

mt
2  

 

12.             – 

 (,  = 1 ,  = 0 C        = 1.25  .–3)  

 (a) 490 ./.   (b) 380 ./. 

 (c) 475 ./.   (d) 395 ./. 
 

13.               – 

 (a)       (b)   

 (c)     (d)     
 

14.         ,     – 

 (a) 3   (b) 5 

 (c) 6   (d) 7 

 

15.               ? 

 

(A)

  

(B)

  

 

(C)

   

(D)

  

 (a)  (A)  (C)  (b)  (B)  (C)  

 (c)  (A)  (B)  (d)  (D)  
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16. Consider the following statements :  

 Statement 1 : Mean free path decreases if molecular diameter increases.   

 Statement 2 : Mean free path is independent of temperature at constant pressure. 

 Which one of the following is correct in respect of the above statements ?  

 (a) Both statement 1 and statement 2 are correct.  

 (b) Statement 1 is correct but statement 2 is not correct. 

 (c) Both statement 1 and statement 2 are not correct. 

 (d) Statement 1 is not correct but statement 2 is correct. 

 

17. Consider the following pairs :  

 Type of Speed Formula of Speed 

1. rms speed 3 RT
2 M  

2. Average speed 8 RT
M  

3. Most probable speed 2 RT
 M

 

 How many of the pairs given above are correctly matched ?  

 (a) Only one   (b) Only two 

 (c) All the three    (d) None of these 

 

18. The diameter of the molecule of a gas is 2 × 10–10 m. The mean free path at normal 

temperature and pressure (NTP) will be – 

 (a) 1.1 × 10–2 m   (b) 2.1 × 10–5 m 

 (c) 2.1 × 10–7 m   (d) 6.4 × 10–10 m 

 

19. For a gas, the root mean square speed at 800 K will be -   

 (a) same as at 200 K  (b) half the value of 200 K 

 (c) twice the value of 200 K  (d) four times the value of 200 K 
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16.      : 

  1 :                

  2 :      ,        

       ,        ? 

 (a)  1   2     

 (b)  1  ,   2     

 (c)  1   2      

 (d)  1   ,   2    

 

17.      : 

       

1.     3 RT
2 M  

2.   8 RT
M  

3.    2 RT
 M

 

            ? 

 (a)     (b)   

 (c)     (d)     

 

18.       2 × 10–10        (NTP)           

 – 

 (a) 1.1 × 10–2    (b) 2.1 × 10–5  

 (c) 2.1 × 10–7    (d) 6.4 × 10–10  

 

19.    , 800 K       – 

 (a) 200 K        (b) 200 K     

 (c) 200 K     (d) 200 K     
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20. How does the mean free path of the molecules of a gas, depends on the density of the              

gas ?   

 (a) It is directly proportional to density. (b) It is inversely proportional to density. 

 (c) It is equal to density. (d) None of the above 

 

21. What will be the ratio of specific heats for monoatomic, diatomic and triatomic molecules 

of an ideal gas ?   

 (a) 1 : 1.51 : 1.71   (b) 1.31 : 1.51 : 1.81 

 (c) 1.67 : 1.40 : 1.33   (d) None of these  

 

22. Wave theory of light can explain which of the following phenomenon ? 

 I. reflection, photoelectric effect, Compton effect 

 II. diffraction, interference, polarization 

 III. photoelectric effect, reflection, diffraction 

 IV. None of these   

 (a) I only   (b) II only 

 (c) III only   (d) IV only  

 

23. What is the de-Broglie wavelength associated with an electron moving with a speed of                     

5.4 × 106 m/sec. ?  

 (a) 1 nm   (b) 0.1 mm 

 (c) 0.135 nm   (d) 0.151 mm  

 

24. If i and j are two different wave functions, both being satisfactory solutions of wave 

equation for a given system, these wave functions will be normalised if –  

 I. 
.

.
*
i  j d = 1, 

.
.

*
j  i d = 1 

 II. 
.

.
*
i  j d = 0 

 III. 
.

.
*
i  i d = 0, 

.
.

*
j  j d = 0 

 IV. None of these 

 The correct option is – 

 (a) Only I   (b) Only II and III 

 (c) Only III   (d) Only IV 
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20.        ,          ? 

 (a)        (b)        
 (c)        (d)      
 

21.     ,           
  ? 

 (a) 1 : 1.51 : 1.71   (b) 1.31 : 1.51 : 1.81 

 (c) 1.67 : 1.40 : 1.33   (d)     
 

22.              ? 

 I. ,   ,   

 II. , ,  

 III.   , ,  

 IV.     
 (a)  I   (b)  II  
 (c)  III   (d)  IV  

 

23. 5.4 × 106 ./        -    ?  
 (a) 1    (b) 0.1  
 (c) 0.135    (d) 0.151  
 

24.  i  j                       

        – 

 I. 
.

.
*
i  j d = 1, 

.
.

*
j  i d = 1 

 II. 
.

.
*
i  j d = 0 

 III. 
.

.
*
i  i d = 0, 

.
.

*
j  j d = 0 

 IV.     
    – 

 (a)  I   (b)  II  III 
 (c)  III   (d)  IV 
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25. Which of the following pair of equations regarding the uncertainty principle are correct ? 

 I. x p > 
ħ
2   II. E t > 

ħ
2 

 III. E p > 
ħ
2   IV. E  > 

ħ
2 

 (a) II and III   (b) I and III 

 (c) I and II   (d) III and IV 

 

26. What is the de-Broglie wavelength associated with an electron accelerated through a 

potential difference of 100 volts ?  

 Given : h = 6.6 × 10–34 J-sec. 

   me = 9.1 × 10–31 kg 

   1 eV = 1.6 × 10–19 J  

 (a) 1.23 mm   (b) 12.3 nm 

 (c) 0.123 nm   (d) 0.0123 nm 

 

27. Which one of the following is not correct in context of the photon picture of electromagnetic 

radiation ?   

 (a) Each photon has energy E(= hv) and momentum p 







c

h
 

v
 

 (b) Photons are deflected by electric and magnetic fields. 

 (c) In a photon-particle collision, the total momentum is conserved. 

 (d) Photons are electrically neutral.  

 

28. The density of state is proportional to E1/2, in which of the following case ?  

 (Where E represents the energy of the particle)  

 (a) When the particle is in one dimensional box. 

 (b) When the particle is in two dimensional box. 

 (c) When the particle is in three dimensional box. 

 (d) All of the above  
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25.            ? 

 I. x p > 
ħ
2   II. E t > 

ħ
2 

 III. E p > 
ħ
2   IV. E  > 

ħ
2 

 (a) II  III   (b) I  III 

 (c) I  II   (d) III  IV 

 

26. 100          -    ? 

   : h = 6.6 × 10–34 - 

   me = 9.1 × 10–31  

   1 eV = 1.6 × 10–19  

 (a) 1.23    (b) 12.3  

 (c) 0.123    (d) 0.0123  

 

27.                  ? 

 (a)     E(= hv)   p 







c

h
 

v
 

 (b)           

 (c)  -  ,       

 (d)         

 

28.      ,   E1/2     ? 

 ( E      )  

 (a)         

 (b)         

 (c)         

 (d)   
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29. If 2

2

1 eA   )( ψ
x

x


  and 
2

2 e B  )( ψ xx  , the value of 21 ψ| ψ is – 

 (a) AB 
 2
 3     (b) AB* 

 2
 3   

 (c) A*B 
 2
 3     (d) A*B* 

 2
 3   

 

30. Energy flux of sunlight reached on the Earth surface is 1 × 103 watt/m2 at normal incidence. 

How many photons reach on the surface of the earth per square metre per second ? Assuming 

that the wavelength of the sunlight photon is 500 nm.   

 (a) 2.0 × 1025   (b) 2.5 × 1021 

 (c) 2.5 × 1015   (d) 2.0 × 1018 

 

31. The quantity which cannot be conserved in photon-particle collision is – 

 (a) Total energy   (b) Total momentum 

 (c) Number of photons  (d) None of these  

 

32. Consider a particle of mass ‘m’ in a one-dimensional infinite potential well of width                       

L = 0.5 nm. Calculate the number of allowed quantum states that have a wave vector ‘k’ in 

the range of 10 nm–1 < k < 100 nm–1. The correct answer is :     

 (a) 15   (b) 14 

 (c) 16   (d) 12 

 

33. An electron and proton are moving with the same kinetic energies. Which of the following 

statements is true about their de-Broglie wave ?  

 (a) Wavelength of electron is greater than that of proton. 

 (b) Wavelength of proton is greater than that of electron. 

 (c) Wavelengths of both will be equal. 

 (d) Their wavelengths cannot be compared without knowing their velocities.  
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29.  2

2

1 eA   )( ψ
x

x


   
2

2 e B  )( ψ xx  , 21 ψ| ψ     – 

 (a) AB 
 2
 3     (b) AB* 

 2
 3   

 (c) A*B 
 2
 3     (d) A*B* 

 2
 3   

 

30.                1 × 103    

               ?         

   500    

 (a) 2.0 × 1025   (b) 2.5 × 1021 

 (c) 2.5 × 1015   (d) 2.0 × 1018 

 

31. -   ,      ,   – 

 (a)     (b)   

 (c)      (d)     

 

32.  ‘m’      ,  L = 0.5            

            - ‘k’                           

10 –1 < k < 100 –1   

    : 

 (a) 15   (b) 14 

 (c) 16   (d) 12 

 

33.             -         

    ? 

 (a)           

 (b)           

 (c)       

 (d)    ,           
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34. In which of the following, emission of electrons does not take place ?  

 (a) Thermionic emission (b) X-ray emission 

 (c) Photoelectric emission (d) Secondary emission 

 

35. Heisenberg’s uncertainty principle is applicable to – 

 (a) macroscopic particles only 

 (b) subatomic particles only 

 (c) all particles, both macroscopic and subatomic particles 

 (d) electrons and protons only 

 

36. How does the energy eigen values of a particle in a one-dimensional box depend on the 

length L of box ?   

 (a) E  L   (b) E  
1
L 

 (c) E  L2   (d) E  
1
L2 

 

37. Who estimated the size of nucleus first ?  

 (a) Bohr    (b) Einstein 

 (c) Rutherford   (d) Geiger and Marsden 

 

38. How much coal is required to generate energy that is equivalent to the energy generated 

through the fission of one kg (1 kg) of uranium ?  

 (a) ~ 30 tonnes   (b) ~ 300 tonnes 

 (c) ~ 3,000 tonnes   (d) ~ 30,000 tonnes 

 

39. Which of the following is the correct relativistic momentum–energy relation ?  

 (a) E2 – p2 c2 = m
2
0 c2  (b) E2 – p2 c2 = m

2
0 c4 

 (c) E2 – p2 c2 = m
2
0 c3  (d) E2 – p2 c2 = m0 c2 
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34.           ? 

 (a)     (b) X-  

 (c) -   (d)   

 

35.         – 

 (a)     

 (b)     

 (c)  ,       

 (d)      

 

36.             ‘L’      ?   

 (a) E  L   (b) E  
1
L 

 (c) E  L2   (d) E  
1
L2 

 

37.           ? 

 (a)    (b)  

 (c)    (d)    

 

38.                   

  ?  

 (a) ~ 30    (b) ~ 300  

 (c) ~ 3,000    (d) ~ 30,000  

 

39.        -   ? 

 (a) E2 – p2 c2 = m
2
0 c2  (b) E2 – p2 c2 = m

2
0 c4 

 (c) E2 – p2 c2 = m
2
0 c3  (d) E2 – p2 c2 = m0 c2 
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40. An electron in a hydrogen atom performs a transition from n = 4 to n = 2 energy state. To 

which spectral series does this transition belong ?  

 (a) Lyman Series   (b) Balmer Series 

 (c) Paschen Series   (d) Pfund Series 

 

41. An element ‘X’ has two isotopes, 20X with 90% abundance and 22X with 10% abundance. 

What is the average atomic mass of element ‘X’ ?  

 (a) 20.2 amu   (b) 21.0 amu 

 (c) 20.5 amu   (d) 21.2 amu 

 

42. Find the probability that the nucleus of 87Ra221 undergoes decay in over three half-life 

period, if it is a radioactive substance that has a half-life of 6 days ?     

 (a) 
1
6   (b) 

5
6  

 (c) 
7
8   (d) 

1
2 

 

43. What type of reaction takes place in Sun ?  

 (a) Nuclear fusion   (b) Nuclear fission 

 (c) Spontaneous fission  (d) Double beta decay  

 

44. If alpha, beta and gamma rays carry the same momentum, which has the longest wavelength ?   

 (a) Alpha rays    (b) Beta rays 

 (c) Gamma rays    (d) All have the same wavelength. 

 

45. Which one of the following is correct for Rydberg constant R ? 

 (Where the symbols have their usual meanings)  

 (a) R = 
c h  8

m
2

0

2

2



e
   (b) R = 

c h  8

m
3

0

2

4



e
 

 (c) R = 
c h 8

m
2

2e
   (d) R = 

c h 8

m
3

4e
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40.        n = 4  n = 2          

    ? 

 (a)     (b)   

 (c)     (d)   
 

41.   ‘X’    , 20X   90%  22X   10%    ‘X’   

    ? 

 (a) 20.2 amu   (b) 21.0 amu 

 (c) 20.5 amu   (d) 21.2 amu 

 

42.  87Ra221    ,  - 6  ,      -  

         

 (a) 
1
6   (b) 

5
6  

 (c) 
7
8   (d) 

1
2 

 

43.         ? 

 (a)     (b)   

 (c)     (d)    

 

44.  ,        ,       ? 

 (a)      (b)    

 (c)      (d)       
 

45.        R     ? 

 (      )  

 (a) R = 
c h  8

m
2

0

2

2



e
   (b) R = 

c h  8

m
3

0

2

4



e
 

 (c) R = 
c h 8

m
2

2e
   (d) R = 

c h 8

m
3

4e
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46. Consider the following spectral series of hydrogen atom : 

 1. Lyman series   2. Balmer series 

 3. Paschen series   4. Bracket series  

 How many of the above lie in the visible region ? 

 (a) Only one   (b) Only two 

 (c) Only three   (d) All the four  

 

47. The energy of an electron in a hydrogen atom in an excited state is – 3.4 eV. Find the angular 

momentum of the electron. Given that the energy of the electron in the nth orbit is 
–13.6

n2  eV; 

h = 6.62 × 10–34 J-s.   

 (a) 1.208 × 10–34 J-s  (b) 2.108× 10–32 J-s 

 (c) 2.108 × 10–34 J-s  (d) 1.208 × 10–32 J-s 

 

48. As per Bohr model, the minimum energy (in eV) required to remove an electron from the 

ground state of doubly-ionised Lithium atom (Z = 3) is :  

 (a) 1.51   (b) 13.6 

 (c) 40.8   (d) 122.4 

 

49. If the binding energy of a nucleus is greater than zero, then the nucleus :  

 (a) is unstable   (b) is stable 

 (c) will disintegrate by itself (d) None of the above 

 

50. Tritium has a half-life of 12.5 years, undergoing -decay. What fraction of a sample of the 

pure Tritium will remain undecayed after 25 years ? (Given loge (4) = 1.386) 

 (a) 
1
4

th    (b) 
1
6

th 

 (c) 
1
16

th   (d) 
1
20

th 
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46.          : 

 1.     2.   

 3.     4.   

         ? 

 (a)     (b)   

 (c)     (d)   

 

47.          – 3.4 eV    nth                 

–13.6
n2  eV ,         (h = 6.62 × 10–34 J-s) 

 (a) 1.208 × 10–34 J-s  (b) 2.108× 10–32 J-s 

 (c) 2.108 × 10–34 J-s  (d) 1.208 × 10–32 J-s 

 

48.    , -   (Z = 3)         

    (eV )  :  

 (a) 1.51   (b) 13.6 

 (c) 40.8   (d) 122.4 

 

49.             : 

 (a)      (b)    

 (c)        (d)      

 

50.    12.5      -             25 

      ? ( , loge (4) = 1.386) 

 (a) 
1
4

th    (b) 
1
6

th 

 (c) 
1
16

th   (d) 
1
20

th 
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51. Which one of the following was a major drawback of Rutherford’s atomic model ?  

 (a) It could not explain the atomic spectra. 

 (b) It did not account for the mass of the atom. 

 (c) It could not explain the stability of the atom. 

 (d) It failed to explain the existence of electrons.  

 

52. If in a system, if more atoms are in an excited state than its ground state, then this condition 

is termed as _______.  

 (a) population inversion  (b) optical pumping 

 (c) stimulated emission  (d) spontaneous emission  

 

53. The potential of a diatomic molecule as a function of distance ‘r’ between the atom is given 

by V(r) = – 
a
r6 + 

b
r12, where a and b are constants. The value of potential at equilibrium 

separation between the atoms will be :    

 (a) – 
4 a2

b    (b) – 
2 a2

b  

 (c) – 
a2

b    (d) – 
a2

4 b 

 

54. Electrical pumping is used in :  

 (a) Ruby laser   (b) Gas laser 

 (c) Both (a) & (b)   (d) Neither (a) nor (b) 

 

55. The ground state of  23
11Na is 2s1/2 state. The difference of energy levels arising in the presence 

of weak external magnetic field ‘B’, will be given in terms of Bohr magneton B as :  

 (a) B 
. B   (b) 2 B 

. B 

 (c) 4 B 
. B   (d) 6 B 

. B 
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51.              ? 

 (a)          

 (b)            

 (c)           

 (d)            

 

52.                     _______ 

    

 (a)     (b)   

 (c)     (d)   

 

53.        ‘r’   V(r) = – 
a
r6 + 

b
r12 ;  a  b    

          : 

 (a) – 
4 a2

b    (b) – 
2 a2

b  

 (c) – 
a2

b    (d) – 
a2

4 b 

 

54.        : 

 (a)      (b)    

 (c) (a)  (b)    (d)   (a)     (b)  

 

55. 23
11Na    2s1/2       ‘B’       ,  

 B     : 

 (a) B 
. B   (b) 2 B 

. B 

 (c) 4 B 
. B   (d) 6 B 

. B 
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56. In a normal Zeeman effect experiment, spectral splitting of the lines at wavelength 656 nm 

corresponding to transition 3p2 – 3s1 is observed. If this separation has a resolution of 0.008 nm, 

then minimum magnetic field required will be :   

 (a) 0.3 tesla   (b) 0.2 tesla 

 (c) 0.1 tesla   (d) 0.4 tesla 

 

57. Speed of an electron in Bohr’s 5th orbit for hydrogen atom is 3.6 × 106 m/s. The 

corresponding speed of electron in 9th orbit will be :  

 (a) 3.0 × 106 m/s   (b) 2.0 × 106 m/s 

 (c) 4.5 × 106 m/s   (d) 5.0 × 106 m/s 

 

58. What is Stark effect ? 

 I. Splitting of spectral lines without any external field.  

 II. Splitting of spectral lines into several components by the action of external electric field.  

 III. Splitting of spectral lines by the action of external magnetic field. 

 IV. No splitting  

 (a) Only I   (b) Only II 

 (c) III and IV   (d) Only IV 

 

59. Which of the following method(s) is(are) correct method(s) of achieving population 

inversion in case of laser ?   

 I. Optical pumping 

 II. By electrical collision of atoms 

 III. Applying electrical discharge 

 IV. Inelastic collision between atoms 

 (a) Only I   (b) Only II 

 (c) I, II and III   (d) II and IV 
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56.     , 3p2 – 3s1    656       

          0.008  ,      

 :  

 (a) 0.3    (b) 0.2  

 (c) 0.1    (d) 0.4  

 

57.          5   3.6 × 106 /   9   

     : 

 (a) 3.0 × 106 / (b) 2.0 × 106 / 

 (c) 4.5 × 106 / (d) 5.0 × 106 / 

 

58.     ? 

 I.            

 II.                

 III.             

 IV.    

 (a)  I   (b)  II 

 (c) III  IV   (d)  IV 

 

59.     /,         सही  ? 

 I.   

 II.      

 III.     

 IV.        

 (a)  I   (b)  II 

 (c) I, II  III   (d) II  IV 



Series-A 26 LPA 

60. For hard X-rays : 

 (A) The wavelength is higher. (B) The intensity is higher. 

 (C) The frequency is higher. (D) The photon energy is higher. 

 Which of the above is (are) correct ?  

 (a) (A) and (B)   (b) (C) and (D) 

 (c) Only (A)   (d) Only (B) 

 

61. The coherence length (Lc) of a source is related to its spectral width () by :  

 (a) Lc =    (b) Lc = 

2 

 (c) Lc = 
2

   (d) Lc = . 

 

62. In a He – Ne Laser, the laser transition takes place in   

 (a) Ne only   (b) He only 

 (c) Ne first, then in He   (d) He first, then in Ne 

 

63. The output of a laser ( = 6600 Å) has pulse duration of 35 ms, and average output power 

of 1 watt per pulse. How much energy per pulse is released ?   

 (a) 0.035 J   (b) 3.5 J 

 (c) 35 J   (d) 0.35 J 

 

64. What is the coherence length of a laser beam for which the bandwidth is   = 3000 Hz ?  

(The speed of light c = 3 × 108 m/s)  

 (a) 102 m   (b) 103 m 

 (c) 104 m   (d) 105 m 

 

65. The L lines of X-rays emitted from an atom with principal quantum numbers                                  

n = 1,2,3, ……, arises from which of the following transitions ?    

 (a) n = 4 → n = 2   (b) n = 3 → n = 2 

 (c) n = 5 → n = 3   (d) n = 3 → n = 1 
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60.  -   : 

 (A)      (B)     

 (C)      (D)      

     /   / ? 

 (a) (A)  (B)   (b) (C)  (D) 

 (c)  (A)   (d)  (B) 

 

61.      (Lc)    ()      : 

 (a) Lc =    (b) Lc = 

2 

 (c) Lc = 
2

   (d) Lc = . 

 

62.  - (He – Ne)  ,     – 

 (a)   (Ne)   (b)   (He)  

 (c)   (Ne)    (He)  (d)   (He)    (Ne)  
 

63.   ( = 6600 Å)   (output)     35 ..       

 (output)  1          ?  

 (a) 0.035 J   (b) 3.5 J 

 (c) 35 J   (d) 0.35 J 

 

64.        ,     (Bandwidth)   = 3000   ? 

(   c = 3 × 108 ./.)  

 (a) 102 m   (b) 103 m 

 (c) 104 m   (d) 105 m 

 

65.     -  L ,    n = 1, 2, 3, ……,    

      ? 

 (a) n = 4 → n = 2   (b) n = 3 → n = 2 

 (c) n = 5 → n = 3   (d) n = 3 → n = 1 
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66. If the wavelength of the first line of the Balmer series in the hydrogen spectrum is  then, 

what will be the wavelength of the first line of the Paschen series ?   

 (a) 
20
7     (b) 

7
20 

 (c) 
21
27    (d) 

21
17  

 

67. The radius of 
165
oH is 7.731 Fermi. The radius of He4 is approximately :  

 (a) 2.238 Fermi   (b) 5.8 Fermi 

 (c) 7.731 Fermi   (d) 6.89 Fermi 

 

68. What is the quark structure of – baryon ? (where s, u and d represent different ‘flavours’ 

of quarks)  

 (a) ssd   (b) sss 

 (c) uds   (d) uus 

 

69. Which particular symmetry holds for all fundamental reactions ? 

 (Consider : C = Charge, P = Parity, T = Time reversal)  

 (a) C P T   (b) C P 

 (c) Charge conjugation  (d) Time reversal 

 

70. The liquid drop model for nucleus gives :  

 (a) Atomic mass   (b) Binding energy 

 (c) Predicts  and  emission properties (d) All of the above 
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66.             ,         

  ? 

 (a) 
20
7     (b) 

7
20 

 (c) 
21
27    (d) 

21
17  

 

67. 
165
oH   7.731  , He4     : 

 (a) 2.238    (b) 5.8  

 (c) 7.731    (d) 6.89  

 

68. –       ? ( s, u  d    ‘’   )  

 (a) ssd   (b) sss 

 (c) uds   (d) uus 

 

69.              ? 

 (C = , P = , T =  )  

 (a) C P T   (b) C P 

 (c)     (d)   

 

70.        : 

 (a)     (b)   

 (c)         (d)   
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71. Consider the following pairs. Which pair/s is/are not correctly matched ?  

 (I) 1 curie (Ci)  = 3.7 × 1010 disintegration/sec. 

 (II) 1 milli curie (mCi) = 3.7 × 106 disintegration/sec.  

 (III) 1 rutherford (Rd) = 106 disintegration/sec. 

 (IV) 1 becquerel (Bq) = 1 disintegration/sec. 

 (a) (I) and (II)   (b) (I), (III) and (IV) 

 (c) Only (II)   (d) Only (IV) 

 

72. The correct equation/s for -decay is/are :  

 (A) n → p + e– + e   (B) n → p + e– + –e 

 (C) n → p + e+ + e   (D) n → p + e+ + –e 

 (a) Only (A)   (b) Only (B) 

 (c) (A) and (B)   (d) (B) and (D) 

 

73. What will be the energy of the photon emitted in the decay : 

  =  +  

 Mass of  = 1116 MeV 

 Mass of  = 1190 MeV 

 (a) 54.7 MeV   (b) 74 MeV 

 (c) 45.7 MeV   (d) 175.4 MeV 

 

74. Which of the following reaction/s can occur ?  

 (A)  →  + + – 

 (B) – + p → n +  

 (C)  + + p →  + + p + – +  

 (D)  + n →  + + p 

 (a) Only (A)   (b) (A) and (C) 

 (c) (B) and (D)   (d) (A), (B), (C) and (D) all can occur  
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71.        /      / ? 

 (I) 1  (Ci) = 3.7 × 1010 /. 

 (II) 1   (mCi) = 3.7 × 106 /. 

 (III) 1  (Rd) = 106 /. 

 (IV) 1  (Bq) = 1 /. 

 (a) (I)  (II)   (b) (I), (III)  (IV) 

 (c)  (II)   (d)  (IV) 

 

72.       / : 

 (A) n → p + e– + e   (B) n → p + e– + –e 

 (C) n → p + e+ + e   (D) n → p + e+ + –e 

 (a)  (A)   (b)  (B) 

 (c) (A)  (B)   (d) (B)  (D) 

 

73.  =  +         ? 

   = 1116 MeV 

   = 1190 MeV 

 (a) 54.7 MeV   (b) 74 MeV 

 (c) 45.7 MeV   (d) 175.4 MeV 

 

74.      /     ? 

 (A)  →  + + – 

 (B) – + p → n +  

 (C)  + + p →  + + p + – +  

 (D)  + n →  + + p 

 (a)  (A)   (b) (A)  (C) 

 (c) (B)  (D)   (d) (A), (B), (C)  (D)    
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75. Electric charge of quark can be expressed as : 

 (A) Q = + 
4
3 e   (B) Q = – 

5
3 e 

 (C) Q = – 
1
3 e   (D) Q = + 

2
3 e 

 The correct option is : 

 (a) (A) and (C)   (b) Only (D) 

 (c) (A) and (B)   (d) (C) and (D) 

 

76. What is the Larmor frequency of a proton in magnetic field of 1 tesla ?   

 (a) 42.58 MHz   (b) 80.06 MHz 

 (c) 500 MHz   (d) 10 MHz 

 

77. Choose the correct option. The meson theory of nuclear forces suggest that : 

 (A) Van der Waals forces are limited to very short range. 

 (B) These forces do not have inverse square dependence.   

 (a) Only (A)   (b) Only (B) 

 (c) Both (A) and (B)  (d) (A) is correct but (B) is wrong. 

 

78. The surface energy term of liquid drop model of nucleus is expressed as :  

 (a) – as A
–1/3   (b) – as A

2/3 

 (c) – as A
3/2   (d) – as A

–2/3 

 

79. The interaction potential energy between two quarks separated by a distance r inside a 

nucleon (neutron or proton) can be described by : (a, b and  are positive constants)  

 (a) a e–r   (b) 
a
r + br 

 (c) – 
a
r + br   (d) a r 
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75.             : 

 (A) Q = + 
4
3 e   (B) Q = – 

5
3 e 

 (C) Q = – 
1
3 e   (D) Q = + 

2
3 e 

    : 

 (a) (A)  (C)   (b)  (D) 

 (c) (A)  (B)   (d) (C)  (D) 

 

76.    1         ?  

 (a) 42.58 MHz   (b) 80.06 MHz 

 (c) 500 MHz   (d) 10 MHz 

 

77.              : 

 (A)            

 (B)            

 (a)  (A)   (b)  (B) 

 (c) (A)  (B)    (d) (A)  ,  (B)    

 

78.               : 

 (a) – as A
–1/3   (b) – as A

2/3 

 (c) – as A
3/2   (d) – as A

–2/3 

 

79.   (  )   r            

     : 

 (a, b     )  

 (a) a e–r   (b) 
a
r + br 

 (c) – 
a
r + br   (d) a r 
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80. Which one of the following is an example of a lepton ?  

 (a) neutron   (b) proton 

 (c) electron   (d) pion 

 

81. The weak interaction is mediated by which ?  

 (a) Lepton   (b) Photon 

 (c) w+, w– and z bosons  (d) mesons 

 

82. Binary number (1101111)2 is equivalent to which decimal number ?   

 (a) 115   (b) 101 

 (c) 111   (d) 125 

 

83. A PN junction diode cannot be used as :  

 (a) Switch   (b) Rectifier 

  (c) Amplifier    (d) Light intensity detector 

 

84. A junction transistor has re = 50 , rb = 1 k rc = 1 M and  = 0.98. If it is used in 

common base configuration, then its input resistance is :    

 (a) 1.01 M   (b) 70 

 (c) 30    (d) 50  
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80.          ? 

 (a)    (b)  

 (c)    (d)  

 

81.        ? 

 (a)    (b)  

 (c) w+, w–  z   (d)  

 

82.   (1101111)2       ? 

 (a) 115   (b) 101 

 (c) 111   (d) 125 

 

83.  PN           ? 

 (a)     (b)   

  (c)     (d)     

 

84.     re = 50 , rb = 1 k rc = 1 M   = 0.98 ,     

     ,      : 

 (a) 1.01 M   (b) 70 

 (c) 30    (d) 50  
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85. Consider the following pairs. Which pair(s) is/are correct ? 

 (I) 
 

AND Gate 

 (II)  NOR Gate 

 (III)  NOT Gate 

 (IV)  NAND Gate 

 (a) Only (I)   (b) Only (II) 

 (c) (III) and (IV)   (d) (I) and (II) 

 

86. In a common emitter transistor characteristic, leakage current is due to :  

 (a) minority carriers  (b) majority carriers 

 (c) both minority and majority carriers (d) None of the above  

 

87. The correct Boolean identity of (A + B) (A + C) is :  

 (a) A + AC + BC   (b) Ā + AC + AB + BC 

 (c) A + BC   (d) All of the above 

 

88. Octal equivalent of (8DF9)16 is :  

 (a) (108771)8   (b) (106771)8 

 (c) (107771)8   (d) (106661)8 
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85.        /   / ? 

 (I) 
 

AND  

 (II)  NOR  

 (III)  NOT  

 (IV)  NAND  

 (a)  (I)   (b)  (II) 

 (c) (III)  (IV)   (d) (I)  (II) 

 

86.  -         : 

 (a)     (b)   

 (c)      (d)      

 

87. (A + B) (A + C)       

 (a) A + AC + BC   (b) Ā + AC + AB + BC 

 (c) A + BC   (d)   

 

88. (8 DF 9)16     : 

 (a) (108771)8   (b) (106771)8 

 (c) (107771)8   (d) (106661)8 
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89. Consider the following pairs :  

(I) By adding pentavalent impurity to an 

intrinsic semiconductor we obtain  

– N-type 

(II) Adding impurities in a semiconductor        

is referred to as  

– Doping 

(III) Electrical conductivity of a semiconductor 

decreases if 

– Temperature 

increases 

(IV) In P-N-P transistor, N-type crystal acts like  – Emitter 

 Which of the above pair(s) is/are correctly matched ? 

 (a) Only (I)   (b) Both (I) & (II) 

 (c) Only (IV)   (d) All four (I), (II), (III) and (IV) 

 

90. Consider the following truth-table for XOR Gate, Y = A  B :  

 A B Y

I 0 0 0 

II 0 1 1 

III 1 0 1 

IV 1 1 0 

 Which row/s of the truth-table is/are correct ? 

 (a) Only (I)   (b) All correct 

 (c) (I) and (II)   (d) (III) and (IV) 

 

91. Consider the following equations : 

 (I) 
–
A + 

–
B + 

–
C  = 

–––––––
A . B . C   

 (II) 
–
A + 

–
B + 

–
C  =  

––––––––
A + B + C 

 (III) 
–––––––
A . B . C  =  

–
A + 

–
B + 

–
C 

 (IV) 
–––––––
A . B . C  =  

––––––––
A + B + C  

 The correct equation/s is/are :   

 (a) Only (I)   (b) (I) and (III) 

 (c) (I) and (IV)   (d) All of the above 
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89.      : 

(I)          

   

– N- 

(II)         –  

(III)       ,    –    

(IV) P-N-P   N-       –  

         ? 

 (a)  (I)   (b)  (I)  (II) 

 (c)  (IV)   (d)  (I), (II), (III)  (IV) 

 

90. XOR , Y = A  B,    -    : 

 A B Y

I 0 0 0 

II 0 1 1 

III 1 0 1 

IV 1 1 0 

 -    /  / ? 

 (a)  (I)   (b)    

 (c) (I)  (II)   (d) (III)  (IV) 

 

91.      : 

 (I) 
–
A + 

–
B + 

–
C  = 

–––––––
A . B . C   

 (II) 
–
A + 

–
B + 

–
C  =  

––––––––
A + B + C 

 (III) 
–––––––
A . B . C  =  

–
A + 

–
B + 

–
C 

 (IV) 
–––––––
A . B . C  =  

––––––––
A + B + C  

   / : 

 (a)  (I)   (b) (I)  (III) 

 (c) (I)  (IV)   (d)   
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92. In the following circuit,  

 

 How much current is drawn from the cell and potential drop occurs across diode D2 ? 

(Consider D1 & D2 as ideal diode)  

 (a) 0.1 A, 1 V   (b) 1.0 A, 0.2 V 

 (c) 2.0 A, 1.0 V   (d) 0.2 A, 2 V 

 

93. In the following circuit, the minimum value of resistance RS that keeps the zener diode safe 

is : 

 

 (a) 7.0    (b) 70 

 (c) 700    (d) 0.70  

 

94. For the logic circuit given below, which of the following option is not correct ?  

 

 (a) A = 0, B = 0, C = 0  (b) A = 0, B = 1, C = 1 

 (c) A = 1, B = 0, C = 0  (d) A = 1, B = 1, C = 0 
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92.   ,        D2    (Potential drop)     ? 

 

 ( D1  D2    ) 

 (a) 0.1 A, 1 V   (b) 1.0 A, 0.2 V 

 (c) 2.0 A, 1.0 V   (d) 0.2 A, 2 V 

 

93.             RS    : 

 

 (a) 7.0    (b) 70 

 (c) 700    (d) 0.70  

 

94.      (logic circuit)            ? 

 

 (a) A = 0, B = 0, C = 0  (b) A = 0, B = 1, C = 1 

 (c) A = 1, B = 0, C = 0  (d) A = 1, B = 1, C = 0 
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95. A transistor is being used at 25 C with common base amplifier configuration. Emitter 

current in the circuit is 2 mA and base current is 40 mA. The collector current and the current 

gain in this will be :   

 (a) 2.96 mA, 0.98   (b) 1.96 mA, 0.98 

 (c) 0.196 mA, 0.098  (d) 0.196 mA, 0.98 

 

96. In a negative feedback amplifier, the gain AV of amplifier is 12000. If the feedback factor           

 is 0.05, the closed loop gain Af of the amplifier circuit will be :   

 (a) 17.97   (b) 29.80 

 (c) 19.97   (d) 18.79 

 

97. The load current in the transmitting antenna of an unmodulated AM transmitter is 6 Amp. 

What will be the antenna current when modulation is 60% ?    

 (a) 6.24 Amp   (b) 7.03 Amp 

 (c) 6.52 Amp   (d) 7.08 Amp 

 

98. Which of the following is responsible for bringing communication and information 

technology together ?   

 (a) Internet  

 (b) High capacity channels 

 (c) Large amount of information to be processed 

 (d) All of the above 

 

99. The basic element/s of any communication system is/are :  

 (a) Source   (b) Medium 

 (c) Sink   (d) All of the above 
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95.  ,      25 C           

 2 mA    40 mA          : 

 (a) 2.96 mA, 0.98   (b) 1.96 mA, 0.98 

 (c) 0.196 mA, 0.098  (d) 0.196 mA, 0.98 

 

96.         AV = 12000       0.05 ,  

      Af  : 

 (a) 17.97   (b) 29.80 

 (c) 19.97   (d) 18.79 

 

97.   AM        6 Amp     60% ,   

   ? 

 (a) 6.24    (b) 7.03  

 (c) 6.52    (d) 7.08  

 

98.                ? 

 (a)  

 (b)     

 (c)     (processed)     

 (d)   

 

99.    /   / : 

 (a)    (b)  

 (c)  (Sink)   (d)   



Series-A 44 LPA 

100. If the bandwidth of a signal is 5 kHz and the lowest frequency is 52.0 kHz, what is the 

highest frequency ?   

 (a) 5 kHz   (b) 10 kHz 

 (c) 47 kHz   (d) 57 kHz 

 

101. Which protocol is primarily used for sending emails ? 

 (where the symbols have their usual meanings)   

 (a) POP   (b) HTTP 

 (c) FTP   (d) SMTP 

 

102. What are the three essential and fundamental elements of any communication system ?   

 (a) Message, Protocols and Receiver  (b) Transmitter, Channel and Receiver 

 (c) Sender, Message and Receiver (d) Information source, Signal and Noise  

 

103. When compared to an analog signal carrying the same information, a digital signal usually 

needs :     

 (a) Less bandwidth   (b) More bandwidth 

 (c) Same bandwidth  (d) No bandwidth 

 

104. When radio waves travel through atmosphere, which layer is mainly responsible of reflecting 

them back to earth ?   

 (a) Troposphere    (b) Stratosphere 

  (c) Ionosphere    (d) Mesosphere  

 

105. What is the main reason that a communication network is necessary ?   

 (a) In order to make computers smaller 

 (b) To exchange resources and data 

 (c) To increase the speed of computers 

  (d) To improve the efficiency of software  
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100.      5 kHz     52.0 kHz ,           

 ? 

 (a) 5 kHz   (b) 10 kHz 

 (c) 47 kHz   (d) 57 kHz 

 

101. -            ? 

 (      ) 

 (a) POP   (b) HTTP 

 (c) FTP   (d) SMTP 

 

102.             ? 

 (a) ,     (b) ,    

 (c) ,    (d)  ,    

 

103.       (analog)            

    : 

 (a)     (b)   

 (c)     (d)    

 

104.        ,           

       ? 

 (a)    (b)  

  (c)    (d)  

 

105.          ? 

 (a)        

 (b)     -    

 (c)        

  (d)          
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106. What does DHCP do on a network ?   

 (a) Resolves domain names to IP address 

 (b) Secures data transmission 

 (c) Automatically assign IP address to device 

 (d) Transfer files between computers  

 

107. If a material is transformed into a superconducting state from a normal state, its entropy :  

 (a) decreases   (b) increases 

 (c) remains same    (d) shows abrupt change  

 

108. The critical temperature of lead is 7.2 K. What is the binding energy of its cooper pairs at 

zero temperature ? (Where kB is Boltzmann constant)  

 (a) 7.2 kB   (b) 2.2 kB 

 (c) 25.34 kB   (d) 41.32 kB 

 

109. In a perfect ionic crystal, which type of defects dominate ?   

 (a) Schottky defects  (b) Frenkel defects 

 (c) Colour centric   (d) Dislocation defects  

 

110. The Hall coefficient of an n-type semiconductor is :  

 (a) Positive   (b) Negative 

  (c) Zero   (d) Depends on temperature  

 

111. The total efficiency of an injection laser with a GaAs active region is 18%. The voltage 

applied to the device is 2.5 V and band gap energy of GaAs is 1.43 eV. The external power 

efficiency of the device is :     

 (a) ~5%   (b) ~10% 

 (c) ~15%   (d) ~20% 
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106.   DHCP    ? 

 (a)    IP      

 (b)        

 (c)      IP      

 (d)         

 

107.             ,    : 

 (a)      (b)    

 (c)       (d)      

 

108.  (lead)    7.2 K              ? 

 ( kB   )  

 (a) 7.2 kB   (b) 2.2 kB 

 (c) 25.34 kB   (d) 41.32 kB 

 

109.              ? 

 (a)     (b)   

 (c)     (d)   

 

110. n-        : 

 (a)    (b)  

  (c)    (d)    

 

111. GaAs          18%     2.5 V     

 GaAs     1.43 eV         : 

 (a) ~5%   (b) ~10% 

 (c) ~15%   (d) ~20% 
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112. Compare the density of lattice planes in (132) plane with that in (100) planes for a cubic 

primitive lattice :  

 (a) 
1
 14 

    (b) 
1
 11 

  

 (c) 
1
 17 

    (d) None of the above 

 

113. What is the packing fraction of a face centered cubic (FCC) structure ?   

 (a) 0.68   (b) 0.74 

 (c) 0.52   (d) 0.32 

 

114. A simple cubic (SC) crystal has lattice constant a = 0.3 nm. The interplanar spacing for the 

(111) plane is  

 (a)  0.17 nm   (b)  0.08 nm 

 (c)  0.34 nm   (d)  0.22 nm 

 

115. An insulator has an optical absorption below 1800 Å. The width of forbidden energy gap               

is :   

 (a) 5.0 eV   (b) 7.2 eV 

 (c) 6.9 eV   (d) 8.0 eV 

 

116. According to the BCS theory of superconductivity, what is threshold energy of an excitation 

required to break a Cooper pair ?    

 (a) Binding energy per electron, 

 (b) Fermi energy, EF 

 (c) Twice the binding energy per electron, 2

 (d) KB TC 
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112.       (132)   (100)          : 

 (a) 
1
 14 

    (b) 
1
 11 

  

 (c) 
1
 17 

    (d)     

 

113. -  (FCC)     (packing fraction)   ? 

 (a) 0.68   (b) 0.74 

 (c) 0.52   (d) 0.32 

 

114.    (simple cubic)     a = 0.3 nm    (111)    

    ? 

 (a)  0.17 nm   (b)  0.08 nm 

 (c)  0.34 nm   (d)  0.22 nm 

 

115.      1800 Å            : 

 (a) 5.0 eV   (b) 7.2 eV 

 (c) 6.9 eV   (d) 8.0 eV 

 

116.   BCS               

(Threshold)    ? 

 (a)    , 

 (b)  , EF 

 (c)       , 2

 (d) KB TC 
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117. The amplitude of the electric field in a parallel beam of light of intensity 2.0 watt/m2 will be – 

(0 = 8.85 × 10–12 C2 N–1 m2, c = 3 × 108 m/sec.)  

 (a) 38.8 newton/coulomb (b) 77.6 newton/coulomb 

 (c) 388 newton/coulomb (d) 776 newton/coulomb 

 

118. Speed of electromagnetic wave in vacuum is same – 

 (A) for all wavelengths  (B) in all mediums 

 (C) for all intensities  (D) for all frequencies  

 Correct option is :   

 (a) only (B)   (b) (A) and (D) only 

 (c) (A), (C) and (D)  (d) (A), (B) and (D) 

 

119. The power radiated by Sun is 3.8 × 1026 watt and radius of Sun is 7 × 108 m. The average 

value of Poynting vector is – 

 (a) 6.175 × 107 watt/m2  (b) 12.350 × 107 watt/m2 

 (c) 26.4 × 1034 watt/m2  (d) 5.43 × 1017 watt/m2 

 

120. The energy per unit time and per unit area transported by the electromagnetic field is called – 

 (a) Energy flux density  (b) Poynting vector 

 (c) Flux vector   (d) All of the above 

 

121. The Maxwell’s electromagnetic equations are valid under the following conditions except 

one, which is – 

 (a) these do not apply to non-isotropic media. 

 (b) these do not apply to non-homogeneous media. 

 (c) these do not apply to media which move with respect to system of coordinates. 

 (d) these do not apply to non-linear media. 
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117. 2.0 /.2              – 

 (0 = 8.85 × 10–12 2 –1 .2, c = 3 × 108 ./.)  

 (a) 38.8 /  (b) 77.6 / 

 (c) 388 /   (d) 776 / 

 

118.           – 

 (A)      (B)    

 (C)      (D)     

    – 

 (a)  (B)   (b)  (A)  (D)  

 (c) (A), (C)  (D)   (d) (A), (B)  (D) 

 

119.     3.8 × 1026       7 × 108        

  – 

 (a) 6.175 × 107 /2  (b) 12.350 × 107 /2 

 (c) 26.4 × 1034 /2  (d) 5.43 × 1017 /2 

 

120.                 – 

 (a)     (b)   

 (c)     (d)   

 

121.         ,    ,   – 

 (a)          

 (b)          

 (c)               

 (d)          
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122. In free space, if 

E (z, t) = 103 sin (t – z) ây V/m, then the value of 


H (z, t) will be – 

 (a) – xâ z)β t ω(sin  
 π120

103

  (b) y

3

a z)β t ω(sin  
 π120

10 ˆ  

 (c) – z

3

a z)β t ω(sin  
 π120

10 ˆ  (d) z

3

a z)β t ω(sin  
 π120

10 ˆ  

 

123. A plane electromagnetic wave of frequency 25 MHz travels in a free space along x-direction. 

At a particular point in space and time, 

E = 6.3 ĵ  V/m. What is value of 


B at this point ? 

 (a) 2.1 × 10–8 tesla   (b) 2.1 × 10–8 k̂ tesla  

 (c) 2.1 × 10–11 tesla  (d) 2.1 × 10–5 k̂ tesla  

 

124. A dielectric medium has a relative permittivity r = 4 and relative permeability r = 1. The 

speed of light in this medium is -  

 (a) c   (b) c/2 

 (c) c/4   (d) 2c 

 

125. Which region of the electromagnetic spectrum is used to sterilize surgical instruments due 

to its ability to break molecular bonds ?  

 (a) Infrared   (b) Ultraviolet 

 (c) Micro waves   (d) Radio waves  

 

126. Which concept was introduced by Maxwell to modify Ampere’s law ?  

 (a) Conduction current  (b) Displacement current 

 (c) Induced current   (d) Eddy current  

 

127. The ratio of the peak electric field (E0) to the peak magnetic field (B0) in a plane 

electromagnetic wave in free space is equal to – 

 (a) c2   (b) c 

 (c)  c     (d) 1/c 
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122.   ,  

E (z, t) = 103 sin (t – z) ây ./. ,  


H (z, t)    – 

 (a) – xâ z)β t ω(sin  
 π120

103

  (b) y

3

a z)β t ω(sin  
 π120

10 ˆ  

 (c) – z

3

a z)β t ω(sin  
 π120

10 ˆ  (d) z

3

a z)β t ω(sin  
 π120

10 ˆ  

 

123. 25             x-       

   ,     

E = 6.3 ĵ  ./.      


B     ? 

 (a) 2.1 × 10–8    (b) 2.1 × 10–8 k̂   

 (c) 2.1 × 10–11   (d) 2.1 × 10–5 k̂  

 

124.       r = 4    r = 1      

    – 

 (a) c   (b) c/2 

 (c) c/4   (d) 2c 

 

125.                   

          ? 

 (a)    (b)  

 (c)     (d)   

 

126.                ? 

 (a)     (b)   

 (c)     (d)   

 

127.             (E0)     (B0)  

     ? 

 (a) c2   (b) c 

 (c)  c     (d) 1/c 
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128. Which of the following fundamental evidence proves that electromagnetic waves are 

transverse and not longitudinal ?   

 (a) Interference   (b) Diffraction 

 (c) Polarization    (d) None of above 

 

129. The electric field vector of a plane electromagnetic wave oscillates sinusoidally at a 

frequency of 3 × 1010 Hz. What is its wavelength ?   

 (a) 1 × 1018 metre   (b) 1 × 10–2 metre 

 (c) 1 × 102 metre   (d) 9 × 1018 metre 

 

130. A TV tower has a height of 235 m. How much population is covered by the TV broadcast if 

the average population density around the tower is 1000 km–2 ? The radius of the earth is           

6.37 × 106 metre.   

 (a) 94 Lakh   (b) 54 Lakh 

 (c) 104 Lakh   (d) 74 Lakh 

 

131. The magnetic scalar potential exists, where – 

 (a) current density J is finite. (b) current density J = 0. 

 (c) current density J is infinite. (d) None of these  

 

132. Which of the following process is reversible ?  

 (a) Conduction   (b) Diffusion 

 (c) Radiation   (d) Change of State 

 

133. Determine the efficiency of a reversible engine working between 527 C and 27 C.  

 (a) 40%   (b) 60% 

 (c) 62.5%   (d) 75% 



LPA 55 Series-A 

128.                      ? 

 (a)    (b)  

 (c)    (d)     

 

129.          3 × 1010         

       ? 

 (a) 1 × 1018    (b) 1 × 10–2  

 (c) 1 × 102    (d) 9 × 1018  

 

130.      235            1000 .–2 , 

           ?    6.37 × 106    

 (a) 94    (b) 54  

 (c) 104    (d) 74  

 

131.        ,  – 

 (a)   J     (b)   J = 0   

 (c)   J     (d)     

 

132.         ? 

 (a)    (b)  

 (c)    (d)    

 

133. 527 C  27 C               

 (a) 40%   (b) 60% 

 (c) 62.5%   (d) 75% 
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134. An object which takes heat from a constant temperature source and rejects to a lower 

temperature body, is said to be – 

 (a) Carnot engine   (b) Thermometer 

 (c) Calorimeter   (d) None of the above 

 

135. The fundamental limitation to the coefficient of performance of a refrigerator is given by 

which of the following ?  

 (a) First law of thermodynamics (b) Newton’s law of cooling 

 (c) Zeroth law of thermodynamics (d) Second law of thermodynamics 

 

136. In ideal gas case, the work done in an isochoric process is given by the following – 

 (a) P(V2 – V1)   (b) Zero 

 (c) nRT ln 








1

2

V

V
    (d) P (V2 + V1) 

 

137. A steam engine intakes 100 gm of steam at 100 C per minute and cools it down to 20 C. 

Calculate the heat rejected by the steam engine per minute. Latent heat of vaporization of 

steam = 540 cal/gm.   

 (a) 6.2 × 104 cal   (b) 6.2 × 103 cal 

 (c) 5.4 × 104 cal   (d) 5.4 × 103 cal 

 

138. A heat engine operates between a cold reservoir at temperature T2 = 300 K and a hot 

reservoir at temperature T1. It takes 200 J of heat from the hot reservoir and delivers 120 J 

of heat to the cold reservoir in a cycle. What could be the minimum temperature of the hot 

reservoir ?   

 (a) 100 kelvin   (b) 220 kelvin 

 (c) 500 kelvin   (d) 600 kelvin 
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134.                     ,  

 – 

 (a)     (b)  

 (c)    (d)      

 

135.                ? 

 (a)     (b)     

 (c)     (d)     

 

136.     ,           – 

 (a) P(V2 – V1)   (b)  

 (c) nRT ln 








1

2

V

V
    (d) P (V2 + V1) 

 

137.      100   100 C       20 C        

                = 540 / 

   

 (a) 6.2 × 104    (b) 6.2 × 103  

 (c) 5.4 × 104    (d) 5.4 × 103  

 

138.     T2 = 300 K ( )   T1 ( )        

         200         120         

           ?  

 (a) 100    (b) 220  

 (c) 500    (d) 600  



Series-A 58 LPA 

139. Which physical quantity is conserved in the first law of thermodynamics ?  

 (a) Entropy   (b) Temperature  

 (c) Energy   (d) Work  

 

140. Which law of thermodynamics states that it is impossible to reach the absolute zero of 

temperature ?    

 (a) Zeroth law   (b) First law 

 (c) Second law   (d) Third law  

 

141. A fully charged car battery gradually discharges while lying on the shelf at a constant 

temperature. During discharging it loses 250 kcal to the environment. The battery is then 

recharged slowly to its initial state. The charging process consumes 0.53 kWh of electricity. 

What is the heat transfer during the charging process ? (J = 4.1868 in MKS unit)  

 (a) –861.3 k joule   (b) –750.7 k joule 

 (c) –897.7 k joule   (d) –810.7 k joule 

 

142. A symmetric double convex lens is cut in two equal parts by a plane perpendicular to the 

principal axis. If the power of the first original lens is 4 D, the power of cut lenses will be – 

 (a) 2 D   (b) 4 D 

 (c) 3 D   (d) 5 D 

 

143. A near sighted man can clearly see objects upto a distance of 1.5 m. The power of the lens 

of the spectacles necessary for the remedy of this defect will be – 

 (a) + 0.67 D   (b) – 0.67 D 

 (c) + 1.5 D   (d) – 1.5 D 

 

144. A compound microscope has an objective of focal length 1 cm and an eyepiece of focal 

length 2.5 cm. An object has to be placed at a distance of 1.2 cm away from the objective 

for normal adjustment, then the angular magnification of it will be -  

 (a) 50   (b) –50 

 (c) 100   (d) –100 
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139.             ? 

 (a)    (b)  

 (c)    (d)  

 

140.               ? 

 (a)     (b)   

 (c)     (d)   

 

141.                    -  

          250         -  

            0.53       

            ? (J = 4.1868 MKS )  

 (a) –861.3    (b) –750.7   

 (c) –897.7    (d) –810.7   

 

142.                      

      4 D ,        –  

 (a) 2 D   (b) 4 D 

 (c) 3 D   (d) 5 D 

 

143.      1.5 .                  

         –  

 (a) + 0.67 D   (b) – 0.67 D 

 (c) + 1.5 D   (d) – 1.5 D 

 

144.      1       2.5        

        1.2      ,     

 – 

 (a) 50   (b) –50 

 (c) 100   (d) –100 



Series-A 60 LPA 

145. If the source of light used in a Young’s double slit experiment is changed from red to violet 

then – 

 (a) the fringes will become brighter  (b) consecutive fringes will come closer 

 (c) the intensity of minima will increase (d) None of these 

 

146. If a light wave travels in vacuum along the x-axis, then which of the following may represent 

the wave fronts ? (c is an arbitrary constant)   

 (a) x = c   (b) y = c 

 (c) z = c   (d) x + y + z = c 

 

147. Two coherent sources of different intensities send waves which interfere. The ratio of 

maximum intensity to the minimum intensity is 25:1. The intensities of the sources are in 

which ratio ?   

 (a) 9 : 4   (b) 25 : 1 

 (c) 625 : 1   (d) None of these 

 

148. Two sources are called coherent if they produce waves – 

 (a) of equal wavelength  (b) of equal velocity 

 (c) having same shape of wave front (d) having a constant phase difference  

 

149. A man wearing glasses of focal length +1 m cannot clearly see beyond 1 m,  

 (a) if he is farsighted   (b) if he is nearsighted  

 (c) if his vision is normal (d) in each of these cases 

 

150. The optical path of a monochromatic light is the same if it goes through 2.00 cm thick layer 

of glass or 2.25 cm thick layer of water. If the refractive index of water is 1.33, what is the 

refractive index of glass ?   

 (a) 1.33   (b) 1.50 

 (c) 1.67   (d) 1.82 

___________ 
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145.                 ,  

 (a)      (b)        

 (c)       (d)      

 

146.     x-       ,         

   ? (c    )   

 (a) x = c   (b) y = c 

 (c) z = c   (d) x + y + z = c 

 

147. -    -    ,         

    25:1          ? 

 (a) 9 : 4   (b) 25 : 1 

 (c) 625 : 1   (d)     

 

148.    -   ,       – 

 (a)      (b)    

 (c)       (d)     

 

149. +1          1         , 

 (a)        (b)        

 (c)       (d)     

 

150.           2.00       2.25    

          1.33 ,       ? 

 (a) 1.33   (b) 1.50 

 (c) 1.67   (d) 1.82 

___________ 
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