
 
               [Section -A]

01.

Write the correct answer to the given multiple choice questions in the answer booklet.

(i) In hydrogen atom, an electron revolves around the nucleus in an orbit of radius r. The coulomb

force F


between them is - 
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      GENERAL INSTRUCTIONS TO THE STUDENTS :

 1.  Candidate must write his/her Roll No. on the question paper.

2.   All the questions are compulsory.

3.   Write the answer of each question in the given answer book only.

4.    For questions having more than one part the answers are to be written together in continuity.
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(ii) The direction of electric field at a point located on the equatorial line of electric dipole will be______to the

direction of dipole moment.  [½]

(a) Parallel (b) Opposite (c) Perpendicular (d) Not related

fdlh fo|qr f}/kzqo ds fuj{kh; js[kk ds ,d fcUnq ij fo|qr {ks= dh fn'kk blds fo|qr f}/kzqo vk/kw.kZ ds------------------fn'kk esa çkIr gksrh gSA
¼v½ lekUrj ¼c½ foijhr ¼l½ yEcoRk ¼n½ lEcfU/kr ugha

(iii) The equivalent capacitance between A and B in the circuit given below is -  [½]

(a) 4 9. F (b) 3 6. F       (c) 5 4. F (d) 2 4. F

fn;s x;s fo/kqr ifjiFk esa fcUnq A o B ds e/; rqY; /kkfjrk gSa &

 ¼v½ 4 9. F ¼c½ 3 6. F       ¼l½5 4. F       ¼n½ 2 4. F

(iv) The equivalent resistance of the circuit shown below between points A and B is -  [½]

(a) 24 (b) 3.2 (c) 20 (d) 16

fn[kk;s uhps fn;s x;s ifjiFk esa foUnqvks A o B ds e/; rqR; çfrjks/k gS &

 ¼v½ 24  ¼c½ 3.2 ¼l½ 20 ¼n½ 16

(v) A long solenoid carrying a current produces a magnetic field B along its axis. If the current is doubled  and

the number of turns per cm is halved, the new value of magnetic field will be equal to - [½]

(a) B (b) 2B (c) 4B (d) B/2

,d yEch /kkjkokgh ifjukfydk ds v{k ds vuqfn'k mRiUu pqEcdh; {ks= B gSaA ;fn /kkjk dks nqxuk rFkk ,dkad yEckbZ esa ?ksjksa dh la[;k

vk/kh dj nh tk;s rks pqEcdh; {ks= dk u;k eku gksxk &

¼v½  B ¼c½  2B ¼l½  4B ¼n½  B/2



(vi) If the magnetic susceptibility of a material is small and negative, then the substance becomes -      [½]

(a) Paramagnetic (b) Ferromagnetic (c) diamagnetic (d) None of these

;fn ,d inkFkZ dh pqEcdh; çòfÙk vYi o _.kkRed gSa rc ;g inkFkZ------------------gksxk &

¼v½ vuqpqEcdh; ¼c½ ykSg pqEcdh; ¼l½ çfrpqEcdh; ¼n½ buesa dksbZ ugh

(vii) Lenz's law gives - [½]

(a) The magnitude of induced current (b) Magnetic of induced emf

(c) Direction of induced current (d)  Both direction and magnitude of induded

vkSj fn'kk nksuks

(viii) If a conducting rod moves with a constant velecity  in a magnetic field B emf is induced between both

its ends if - [½]

(a) and B are paallel (b) and B are normal

(c) and B are in opposite direction (d)  all of the above

B

 B  B 

 B 

(ix) The ratio of peak value and r.m.s. value of an alternating current is- [½]

  (a) 1 (b) 
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2
(c) 2 (d)  
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(x) That component of elctromagnetic spectrum, which is used to study the crystal structure, out of the

following is - [½]

(a) micro waves (b) radio waves (c) x-rays (d)  infrared waves

x-  vojDr rajxs

(xi) The refractive index of water is 1.33. What will be the speed of light in water - [½]

(a) 3 x 108 m/s (b) 2.25 x 108 m/s (c) 4.8 x 108 m/s (d)  1.33 x 108 m/s

3 x 108 m/s 2.25 x 108 m/s 4.8 x 108 m/s 1.33 x 108 m/s



(xii) Electromagnetic waves are transverse. Evidence of this is given by - [½]

(a) polarisation (b) interference (c) Reflection (d) Differaction

(xiii) Dual nature of radiation is shown by - [½]

(a) Diffraction  and reflection (b) Reflection and diffraction

(c) Photoelectric effectn alone (d) Photoelectric effect and diffraction

(xiv) In which part of the electromagnetic spectrum the Lyman series of hydrogen is found - [½]

(a) Ultravoilet (b) Infrared

(c) Visible (d) X-ray region

X-

 (xv) In excited hydrogen atom according to Bohars theory if angular momentum is
2

2

h
 then its energy will be -   [½]

(a) -13.6 eV (b) -13.4 eV (c) -3.4 eV (d) -12.8 eV

2

2

h

 -13.6 eV  -13.4 eV -3.4 eV -12.8 eV

(xvi) Which quantity related to nucleus is unchanged with increase in mass number ? [½]

(a) Mass (b) Volume (c) Binding energy (d) density

(xvii) PN-Junction [½]

(a) P and N both are at same Potential.

(b) High Patential at N Side and low Potential at P side.

(c) High Patential at side and low Potential at Nside.

(d) Low Potential at N side and Zero Potential at P side.
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(xviii)   In a juction diode, the holes are due to - [½]

(a) Protons (b) Neutrons (c) Extra electrons (d) Missing of electron

02. Fill in the blanks :

(i) The field lines of a single positive charge are radially__________.  [½]

 ,dy /kukos'k dh fo|qr {ks= js[kk,a f=T;h;r%--------------------gksrh gSA

(ii) The electric current flowing throught unit area of cross section of conductor is called_______.   [½]

 ,d pkyd ds ,dkad vuqçLFk dkV {ks=Qy esa çokghr fo|qr /kkjk dks-------------------dgrs gSA

(iii) If the direction of velocity v


 of a charged particle is parallel or anti parallel to the magnetic field B


then the path of the particle is________.  [½]

,d vkosf'kr dy dk osx v


ls pqEcdh; {ks= B


 ds lekUrj ;k çfrlekUrj gks] rks bl d.k dk iFk----------------------gksrk gSA

(iv) The value of magnetic susceptibility for free space is__________.  [½]

eqDr vkdk'k ds fy, pqEcdh; çòfÙk dk eku------------------------gksrk gSA

(v) The ratio of flux linkage N associated with a coil having N turns to the current (I) flowing through it

N

I
 is_________.  [½]

,d dq.Myh ls lEc) ¶yLd N  ftlesa ?ksjks dh la[;k (N) rFkk çokghr /kkjk (I)  dk vuqikr 
N

I
  bldk-----------------gSaA

(vi) The ratio of average power and apparent (virtual) power is called_______.  [½]

vkSlr 'kfä rFkk vkHkklh 'kfä dk vuqikr----------------------dgykrk gSA   [½]

(vii) When the amplitude of the waves is same then the intensity of dark fringe is________.          [½]

tc rjaxksa dk vk;ke leku gksrk gSa rc dkyh fQzUt rhozrk--------------gksrh gSaA

(viii) In motion state a particle behaves like a______.  [½]

,d d.k xfr'khy voLFkk esa ,d----------------dh Hkkafr O;ogkj djrk gSaA

(ix) Bohr's quantum postulate is___________.       [½]

cksj dk Dok.Ve izfrcU/k-------------------gSaA



(x) The process of converting alternating volatage into direct voltage is called______.  [½]

izR;korhZ oksYVrk dks fn"V oksYVrk esa ifjofrZr djus dh izfØ;k dks----------dgrs gSaaA  [½]

03.

Gives answers following questions in one line :

(i) Write the number of electrons in 1 coulomb charge. [1]

,d dwykWe vkos'k esa bysDVª‚uksa dh la[;k dk eku fyf[k,A

(ii) Draw a curve of change in electric potential(V) with distance(r) for a point charge.  [1]

,d fcUnq vkos'k ds fy, fo|qr foHko (V) o nwjh (r) ds lkFk ifjorZu dk oØ [khfp, A

(iii) Write Gauss law for magnetism.  [1]

pqEcdRo dk xkml fu;e fyf[k,A

(iv) If the relative permeability of a substance is 800. Then what type of substance can it be?  [1]

;fn ,d inkFkZ dh lkisf{kd ikjxE;rk 800 gSaA rc ;g inkFkZ fdl çdkj dk gSA

(v) Write Lenz's law of electromagnetic induction.  [1]

fo|qr pqEcdh; çsj.k dk ysat fu;e fyf[k,A   [1]

(vi) Define total internal reflection.  [1]

iw.kZ vkUrfjd ijkorZu dks ifjHkkf"kr dhft,A

(vii) Write two differences between interference and diffraction pattern.  [1]

O;fRkdj.k vkSj foorZu izk:i easa dksbZ nks varj fyf[k,A

(viii) Define thereshold frequancy. [1]

nsgyh vkòfÙk dks ifjHkkf"kr dhft,A

(ix) Write any two limitations of Bohr's model. [1]

cksj ekWMy dh dksbZ nks lhek,a fyf[k,A

(x) What is the direction of diffusion current in junction diode? [1]

  
               [Section -B]

Short types questions :

4. An electron is moving around an infinite linear charge in circular path of diameter 0.30m. If linear

charge density is 10-6 c/m, then calculate the speed of an electron. (m
e
=9.0x10-31 kg, e=1.6x10-19C)    [1½]

(m
e
=9.0x10-31  e=1.6x10-19 )

5. Establish the formula of capacitance in the parallel combination of capacitors. Also draw necessary

circuit diagram.      [1½]

la/kkfj=ksa ds lekUrjØe la;kstu esa rqY; /kkfjrk dk O;atd LFkkfir dhft,A vko';d ifjiFk fp= Hkh cukb,A



6. A rectangular coil of 
200

 cm² area of 100 turns is rotated in a magnetic field of 2 weber/m² with the

rate of 1800 rev/minute, How much will be the value of the maximum induced emf in the coil.    [1½]

,d vk;rkdkj dq.Myh dk {ks=Qy 
200

 lseh2 rFkk ?kjks dh la[;k 100 ,d pqEcdh; {ks= 2 oscj@eh-2 esa 1800 pDdj@fefuV dh

nj ls ?kw.kZu djk;k tkrk gS] dqUMyh ds lhjks ij vf/kdre çsfjr fo- ok- cy dk D;k gksxk &

7 To Prove that displacement current (I
d
) is equal to conduction current (I

c
). [1½]

fl) dhft, fd foLFkkiu /kkjk (I
d
) dk eku pkyu /kkjk (I

c
) ds rqY; çkIr gksrk gSA

8. The radii of curvature of the faces of a double convex lens are 10cm and 15 cm, what is its focal length

in air ? Refractive index of glass is 1.5. [1½]

,d mÙky ysal ds nksuks lrgks dh f=T;k,a 10 lseh- vkSj 15 lseh- gSa] ok;q esa bldh Qksdl nwjh D;k gksxhA ;fn dkap dk viorZukad

1-5 gSA

9. Write the definition of (a) Wavefront (b) Interference of light waves [1½]

(a) rjaxkxz (b) izdk'k rjaxks dk O;frdj.k dh ifjHkk"kk fyf[k,A

10. What would be the angle between polariser and analyser on having half the intensity of the incident light.

[1½]

vkifrr çdk'k dh rhozrk dh vk/kh rhozrk çkIr djus ds fy, /kzqod fo'ys"kd ds e/; dk dks.k D;k gksuk pkfg,A

11. Write two drawbacks of Rutherford  atomic model.     [1½]

jnjQksMZ ijek.kq ekWMy dh dksbZ nks dfe;k¡ fyf[k,A

12. Give the definition of -

(a) One atomic mass unit (b) Mass defect  [1½]

ifjHkk"kk nhft, A

(a) ,d ijek.kq æO;eku ek=d (b) æO;eku {kfr

13. What is intrinsic semiconductor and extrinsic semiconductor? Write an example of each semi conductor.

uSt v}Zpkyd rFkk ckg~; v}Zpkyd D;k gksrs gSa\ çR;sd v}Zpkyd dk ,d mnkgj.k fyft,A [1½]

[Section - C]

14. (i) Obtain the equation J E
 

  of ohm's law on the basis of drift velocity..

J E
 

(ii) A battery of electromotive force 12V and Internal resistance 2  is connected to a resistor. If the

current of 0.5A is flowing through the circuit then calculate the resistance of resistor. If the circuit is

closed then what will be terminal voltage of the cell? [1½+1½=3]

12V 2

OR 

(i) Two cells of emf are connected in series. Their internal resistances are r
1
 and r

2
 respectively.

Compute the equivalent emf and equivalent internal resistance.

nks lSy fo- ok- cy gS] 
1
vkSj

2
dks Js.khØe esa la;ksftr fd;k x;k gSaA buds vkUrfjd çfrjks/k Øe'k% r

1
 vkSj r

2  
bl la;kstu dk

rqY; fo- ok- cy rFkk rqY; vkUrfjd çfrjks/k Kkr dhft, A
(ii) Calculate the value of unknown resistence R in gives circuit. If wheatstone bridge is in balanced

condition.  [1½+1½=3]



R 

15. Give the statement of Ampere's law. Find the value af magnetic field inside a long current carrying

solenoid. [1+2=3]

,sfEi;j dk dFku nhft,A ,d /kkjkokgh yEch ikfjukfydk ds vUnj pqEcdh; {ks= dk O;atd LFkkfir dhft,A

OR 

     Obtain an expression for magnetic field due to a long solid cylindrical current carrying conductor at a

point situated (i) Out side and (ii) Inside it. Draw necessary diagram. [1+2=3]

(i) (ii)

16. (i) Define stopping potential of photo electric effect.

çdk'k fo|qr çHkko esa fujks/kh foHko dks ifjHkkf"kr dhft,

(ii) Plot a graph of variation of Photoelectric current with collector plate potential for two incident

radiations of same frequency and different intensities.

leku vkòfÙk vkSj fHkUu&fHkUu rhozrkvksa ds fy, çdk'k fo|qr /kkjk rFkk laxzkgd IysV foHko ds e/; nks vkifrr fofdj.kksa ds fy, xz‚Q

[khfp,A

(iii) The stopping potential in an experiment of photo electric effect is 1.5V. What is the maximum kinetic

       energy of the emitted photo electrons?   [1+1+1=3]

OR 

(i) Define work function of Photo electric effect.

     çdk'k fo|qr izHkko ds dk;ZQyu dks ifjHkkf"kr dhft,A

(ii) Plot a graph between stopping potential (V
o
) and frequency  ( )  for photo electric effect.

    çdk'k fo|qr çHkko ds fy, fujks/kh foHko (V
o
) vkSj vkòfÙk ( ) ds e/; vkys[k [khfp,aA

(iii) An electron, an alpha particle and a proton have same kinetic energies. Which one of these

       particles has largest de Broglie wavelength ? [1+1+1=3]



                [Section - D]

17. Find the current for the AC voltage used on capacitor in an ac circuit. Also draw Phasor curve for this

circuit.

,d çR;korhZ la/kkfjr ifjiFk esa çR;korhZ oksYVrk ds fy, /kkjk lehdj.k çkIr dhft, A bl ifjiFk dk Qstj vkys[k Hkh [khfp,aA

(b) In the resonance condition what is the phase difference between current and voltage for LCR circuit.

[3+1=4]

LCR ifjiFk dh vuqukn voLFkk ij /kkjk o cksYVrk ds e/; dykUrj D;k gksrk gSA

OR 

(i)  Draw Phasor diagram for a series LCR circuit with alternating voltage source. Determine the

       expression for the impedance of the circult.

     LCR  ifjiFk ds fy, Qzstj vkys[k [khfp,aA bl ifjiFk dh çfrck/kk ds O;atd dh LFkkiuk dhft,A

 (ii) Write the average value of current for a complete cycle of alternating current. [3+1=4]

     çR;korhZ /kkjk dk ,d iw.kZ pØ esa vkSlr eku fyf[k,A

18. Draw ray diagram for refraction at a spherical surface separating two media. For refraction at a

spherical surface the relation 2 1 2 1n n n n

v u R

In object u Image distance  , refractive index of media 
1 2

( , )n n  and radius of curvature (R).   [1+3=4]

nks ek/;eksa dks i`Fkd djus okys fdlh xksyh; ì"B ok viorZu ds fy, fdj.k fp= cukb,A fdlh xksyh; i`"B ì"B ij viorZu gsrw

fcEc nwjh u izfrfcEc nwjh ek/;e ds vioZrukad 
1 2

( , )n n vkSj oØrk f=T;k (R) esa lEcU/k 2 1 2 1
n n n n

v u R
 dh O;qRifÙk

dhft,A

OR 

What is a telescope? Draw a labelled ray diagram of refractive telescope, obtain the expression for its

magnification power. [1+3=4]

nwjn'khZ D;k gSA viorZd nwjn'khZ dk ukekafdr fp= cukb,A bldh vko/kZu {kerk dk O;atd LFkkfir dhft,A

____________


