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1. Answer any eight questions from the following as directed : 1×8=8
øÚÀ«√̇  ’Ú≈̧ ±À1 ø˚À fl¡±ÀÚ± ’±ÀÍ¬±È¬±  õ∂ùü1 Î¬◊M√√1 fl¡ø1¬ı± –

(a) The process of sharing charges with the earth is called .
(Fill in the blank)

¬Û‘øÔªœÕ˘ ’±Ò±Ú ¸1¬ı1± √̋√ fl¡1± õ∂øSê ˛̊±fl¡  ¬ı≈ø˘ Œfl¡±ª± √̋√̊ ˛º
[‡±˘œ Í¬± ◊̋√√ ¬Û”1 fl¡1±]

(b) What is the unit of mobility ?
¸‰¬˘Ó¬±1 ¤fl¡fl¡ øfl¡∑

(c) Magnetic field lines are also called magnetic lines of force.
(State true or false)

Œ‰¬Ãø•§fl¡ Œé¬SÀ1‡±¸ ”̃̋ √√fl¡ Œ‰¬Ãø•§fl¡ ¬ı˘À1‡± ¬ı≈ø˘› Œfl¡±ª± √̋√̊ ˛º [ “̧‰¬± ŒÚ ø˜Â√± ø˘‡±]

(d) Find the magnitude of current induced in a coil of resistance
2 if the e.m.f. induced there is 3.8×10–3V.
˚ø√ 2 Œ1±Ò1 ¤È¬± fl≈¡G˘œÓ¬ ‘̧ø©Ü Œ √̋√±ª± ’±øª©Ü ø¬ı≈√…» ‰¬±˘fl¡ ¬ı˘ 3.8×10–3V √̋√̊ ˛,
ŒÓ¬ÀôL Ó¬±Ó¬ ’±øª©Ü Œ √̋√±ª± ø¬ı≈√…Ó¬1 ˜±Ú øÚÌ«̊ ˛ fl¡1±º

(e) What is the general feature of electromagnetic waves ?
ø¬ı≈√…»‰≈¬•§fl¡œ ˛̊ Ó¬1—·1 ¸±Ò±1Ì Δ¬ıø˙©Ü…ÀÈ¬± øfl¡∑

(f) If the critical angle of water with respect to air is 48.75 and
sin 48.75=0.75, cos 48.75=0.65 and tan 48.75=1.14
approximately, what will be the refractive index of water ?
¬ı±˚˛ ≈ ¸±À¬ÛÀé¬ ¬Û±Úœ1 ¸—fl¡È¬ Œfl¡±Ì 48.75 ’±1n ∏ sin 48.75=0.75,
cos 48.75=0.65 ’±1n∏ tan 48.75=1.14 [õ∂± ˛̊] √̋√í À˘ ¬Û±Úœ1 õ∂øÓ¬¸1±—fl¡ øfl¡˜±Ú
√̋√í¬ı∑

(g) For a given frequency of incident radiation  
is independent of its intensity. (Fill in the blanks)
øÚø«√©Ü fl¡•ÛÚ±—fl¡1 ’±¬ÛøÓ¬Ó¬ ø¬ıfl¡œ1Ì1 ¬ı±À¬ı   ◊̋√√̊ ˛±1 õ∂±¬ı˘…1
›¬Û1Ó¬ øÚ «̂¬1 Úfl¡À1º [‡±˘œ Í¬± ◊̋√√ ¬Û”1 fl¡1±]

(h) In -particle scattering experiment for (i) small, and (ii) large
impact parameters the scattering angles are approximately
equal to  and  . (Fill in the blanks)
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-fl¡øÌfl¡± ø¬ı26≈√1Ì ¬Û1œé¬±Ó¬ (i) ¸1n∏, ’±1n∏ (ii) Î¬±„√√1 ¸—‚±Ó¬ õ∂±‰¬˘1 Œé¬SÓ¬ ø¬ı26”√1Ì
Œfl¡±Ì1 ˜±Ú õ∂± ˛̊  ’±1n∏ º [‡±˘œ Í¬± ◊̋√√ ¬Û”1 fl¡1±]

(i) If x equals one atomic mass number (u), then express y in
a.m.u.(u).
˚ø√ x ¤fl¡ ¬Û±1˜±Ìø¬ıfl¡ ˆ¬1 (u)-1 ¸˜±Ú √̋√̊ ˛, ŒÓ¬ÀôL y-fl¡ ¬Û±1˜±Ìø¬ıfl¡ ˆ¬1 u-Ó¬ õ∂fl¡±˙
fl¡1±º

(j) Write the full forms of (i) LCD, and (ii) CRT
(i) LCD, ’±1n∏ (ii) CRT-1 ¸•Û”Ì« 1+¬Û ≈√È¬± ø˘‡±º

(k) If the current flowing through a coil of N number of turns and
cross-sectional area A be I, what will be its magnetic moment ?
˚ø√ N ¬Û±fl¡ ≈̊Mê√ ’±1n∏ A Œé¬SÙ¬˘ø¬ıø˙©Ü ¤È¬± fl≈¡G˘œ1 ˜±ÀÊ√ø√ I ø¬ı≈√…» õ∂¬ı±ø √̋√Ó¬ √̋√̊ ˛,
ŒÓ¬ÀôL fl≈¡G˘œÀÈ¬±1 ‰≈¬•§fl¡œ ˛̊ w±˜fl¡ øfl¡˜±Ú √̋√í¬ı∑

(l) Write the expressions for equivalent capacitances if the
capacitors C1 and C2 are connected in (i) series, and (ii) parallel.
C1 ’±1n∏ C2 Ò±1fl¡ ≈√È¬± SêÀ˜ (i) Œ|Ìœ¬ıX, ’±1n∏ (ii) ¸˜±ôL1±˘ ¸7¡¡¡±Ó¬ ¸— ≈̊Mê√ fl¡ø1À˘
≈√À ˛̊± Œé¬SÀÓ¬ ¸˜Ó≈¬˘… Ò±1fl¡Q1 õ∂fl¡±˙1±ø˙ ≈√È¬± ø˘‡±º

(m) Mention the principle on which a transformer works.
ø˚ÀÈ¬± ÚœøÓ¬Ó¬ ¤È¬± Œ¬∏CkÙ¬˜±«À1 fl¡± «̊ fl¡À1 Œ¸ ◊̋√√ÀÈ¬± Î¬◊À~‡ fl¡1±º

2. Answer the following questions as directed : 2×10=20
øÚÀ«√̇  ’Ú≈̧ ±À1 Ó¬˘Ó¬ ø√̊ ˛± õ∂ùü1 Î¬◊M√√1 fl¡ø1¬ı± –

(a) Classify the following into (i) polar, and (ii) non-polar molecules :
CO2, HCl, H2 and H2O.
Ó¬˘Ó¬ Î¬◊À~‡ fl¡1±¸ ”̃̋ √√ (i) ÒËn∏¬ıœ ˛̊, ’±1n∏ (ii) ’ÒËn∏¬ıœ ˛̊ ’Ì≈Ó¬ Œ|Ìœ ≈̂¬Mê√ fl¡1± –
CO2, HCl, H2 ’±1n∏ H2O

OR/ ’Ô¬ı±

Calculate the flux passing through a circular area of radius
5cm placed perpendicular to a uniform electric field

1200  NCîE


.
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1200  NCîE


 ≈̧̄ ∏̃  ø¬ı≈√…» Œé¬S ¤‡ÚÓ¬, Œé¬S1 ˘•§̂ ¬±Àª ¶ö±¬ÛÚ fl¡1± 5cm ¬ı…±¸±X«1
¤fl¡ ¬ı‘M√√±fl¡±1 Œé¬SÙ¬˘1 ˜±ÀÊ√ø√ ¬Û±1 Δ √̋√ Œ˚±ª± ’øˆ¬¬ı± √̋√ ·ÌÚ± fl¡1±º

(b) ‘‘Inside a conductor, electrostatic field is zero.’’ Explain.

ëë¬Ûø1¬ı± √̋√œ1 ’ˆ¬…ôL1Ó¬ ø¶öøÓ¬Õ¬ı≈√…øÓ¬fl¡ Œé¬S1 ˜±Ú ”̇Ú…ºíí ¬ı…±‡…± fl¡1±º

OR/ ’Ô¬ı±

A 12pF capacitor is connected to a 50V battery. How much
electrostatic energy is stored in the capacitor ?

12pF-1 Ò±1fl¡ ¤È¬± 50V-1 Œ¬ıÈ¬±1œ ¤È¬±1 ˘·Ó¬ ¸—À˚±· fl¡1± Δ √̋√ÀÂ√º Ò±1fl¡ÀÈ¬±Ó¬ øfl¡˜±Ú
¬Ûø1˜±Ì1 ø¶öøÓ¬Õ¬ı≈√…øÓ¬fl¡ ˙øMê√ ¸ø=Ó¬ √̋√í¬ı∑

(c) Whose rules are applied in deriving Wheatstone bridge
principle ? Draw a Wheatstone bridge with four resistors, one
galvanometer and one battery. ½+1½=2

U ◊̋√√È¬©ÜíÚ ¬¬ıËœÊ√1 ÚœøÓ¬ øÚÌ«̊ ˛ fl¡ø1¬ı1 ¬ı±À¬ı fl¡±1 ”̧S õ∂À ˛̊±· fl¡1± √̋̊ ˛∑ ‰¬±ø1È¬± Œ1±Òfl¡, ¤È¬±
Œ·˘Àˆ¬Úø˜È¬±1 ’±1n∏ ¤È¬± Œ¬ıÈ¬±1œÀ1 ¤‡Ú U ◊̋√√È¬©ÜíÚ ¬ıËœÊ√ ’—fl¡Ú fl¡1±º

OR/ ’Ô¬ı±

How will you connect n resistors each of resistance R to get
(i) maximum, and (ii) minimum effective resistance ? What will
be the resistances in (i) and (ii) ?

R Œ1±Ò1 n-È¬± Œ1±Òfl¡1 ¬Û1± (i) ¸À¬√ı«±2‰¬, ’±1n∏ (ii) ¸¬ı«øÚ•ß Œ1±Ò ¬Û±¬ıÕ˘ Œ1±Òfl¡Àfl¡ ◊̋√√È¬±
Ó≈¬ø˜ øfl¡√À1 ¸—À˚±· fl¡ø1¬ı±∑ (i) ’±1n∏ (ii)-Ó¬ Œ1±Ò1 ¬Ûø1˜±Ì øfl¡˜±Ú √̋√í¬ı øÚÌ«̊ ˛ fl¡1±º

(d) Mention two inferences for 0F


 from the equation

 BvqF


  where 0B


 and 0q . 1+1=2

0F


 √̋í11 ¬ı±À¬ı  BvqF


  ¸˜œfl¡1ÌÀÈ¬±1 ¬Û1± ≈√È¬± ø¸X±ôL ”̃̆ fl¡ fl¡Ô± Î¬◊À~‡
fl¡1±, ˚íÓ¬ 0B


 ’±1n∏ 0q º

OR/ ’Ô¬ı±

Calculate the speed of light in vacuum using 0,c and 0 .

0,c  ’±1n∏ 0  ı…ª √̋±1 fl¡ø1¬ ¬ı± ˛̊≈̇ ”Ú… ˜±Ò…˜Ó¬ Œ¬Û± √̋√11 Œ¬ı· ·ÌÚ± fl¡1±º
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(e) Just write Yes or No : 4×½=2

(i) Can a changing magnetic field exert force on a stationary
charge ?

(ii) Can a moving charge exert force/torque on a stationary
magnet ?

(iii)    Can a moving magnet exert force on a stationary charge ?

(iv) Can a changing magnetic field produce an emf in a
stationary conductor ?

Œfl¡ª˘ ¬Û±À1 ¬ı± ŒÚ±ª±À1 ø˘‡± –

(i) ¤‡Ú ¬Ûø1ªÓ«¬Ú˙œ˘ Œ‰¬Ãø•§fl¡ Œé¬S ◊̋√√ ¤È¬± ø¶ö1 ’±Ò±Ú1 ›¬Û1Ó¬ ¬ı˘ õ∂À ˛̊±· fl¡ø1¬ı
¬Û±À1ÀÚ∑

(ii) ¤È¬± ·øÓ¬˙œ˘ ’±Ò±ÀÚ ¤Î¬±˘ ø¶ö1 ‰≈¬•§fl¡1 ›¬Û1Ó¬ ¬ı˘/È¬fl«¡ õ∂À ˛̊±· fl¡ø1¬ı ¬Û±À1ÀÚ∑

(iii) ¤Î¬±˘ ·øÓ¬˙œ˘ ‰≈¬•§Àfl¡ ¤È¬± ø¶ö1 ’±Ò±Ú1 ›¬Û1Ó¬ ¬ı˘ õ∂À ˛̊±· fl¡ø1¬ı ¬Û±À1ÀÚ∑

(iv) ¤‡Ú ¬Ûø1ªÓ«¬Ú˙œ˘ Œ‰¬Ãø•§fl¡ Œé¬S ◊̋√√ ¤Î¬±˘ ø¶ö1 ¬Ûø1¬ı± √̋√œÓ¬ ’±øª©Ü ø¬ı≈√…» ‰¬±˘fl¡ ¬ı˘

‘̧ø©Ü fl¡ø1¬ı ¬Û±À1ÀÚ∑

OR / ’Ô¬ı±

Show that the emf induced in a conductor of length l and
moving a distance x with a velocity v perpendicular to the
magnetic field B is Blv .

Œ√‡≈›ª± Œ˚ l Δ√‚«…1 ¤Î¬±˘ ¬Ûø1¬ı± √̋√œ Œ‰¬Ãø•§fl¡ Œé¬S1 ˘•§̂ ¬±Àª v Œ¬ıÀ·À1 ·øÓ¬ fl¡ø1 ˚ø√
x ”√1Q ’øÓ¬Sê˜ fl¡À1, ŒÓ¬ÀôL Ó¬±Ó¬ ‘̧ø©Ü Œ √̋√±ª± ’±øª©Ü ø¬ı≈√…» ‰¬±˘fl¡ ¬ı˘ √̋√í¬ı Blv º

(f) Mention whether the induced current flowing in a coil is
clockwise or anticlockwise if the coil is (i) inserted to a uniform
magnetic field, and (ii) taken out of the magnetic field
perpendicularly. 1+1=2

¤È¬± fl≈¡G˘œ ˚ø√ ˘•§̂ ¬±Àª ¤‡Ú (i) Œ‰¬Ãø•§fl¡ Œé¬SÓ¬ ≈̧̃ ≈ª± ◊̋√√ ø√̊ ˛± √̋√̊ ˛, ’±1n∏ (ii) Œ‰¬Ãø•§fl¡
Œé¬S1¬Û1± Î¬◊ø˘ ˛̊± ◊̋√√ ’Ú± √̋√̊ ˛ ŒÓ¬ÀôL  ’±øª©Ü ø¬ı≈√…» õ∂¬ı± √̋√ ‚Î¬ˇœ1 fl¡±È¬±1 ø√̇ Ó¬ √̋√í¬ı ŒÚ
‚Î¬ˇœ1 fl¡±È¬±1 ø¬ı¬Û1œÓ¬ ø√̇ Ó¬ √̋√í¬ı Î¬◊À~‡ fl¡1±º
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OR / ’Ô¬ı±

Derive the dimensional formula of mutual inductance or self-
inductance. 2

¬Û±1¶Ûø1fl¡ õ∂Ó¬…±Àª˙fl¡ &Ì±—fl¡ ¬ı± ¶§̊ ˛̃ ±Àª˙fl¡ &Ì±—fl¡1 ˜±S± ”̃̆ fl¡ ”̧SÀÈ¬± øÚÌ«̊ ˛ fl¡1±º

(g) The induced emf generated by an AC generator is vtsin  20 .
Draw a graph representing the expression and name the terms

0  and v.

¤È¬± ¬Ûø1¬ıÓ¬π õ∂¬ı± √̋√ Î¬◊»¬Û±√fl¡Ó¬ ‘̧ø©Ü Œ √̋√±ª± ’±ø¬ı©Ü ø¬ı≈√…» ‰¬±˘fl¡ ¬ı˘ Ó¬˘Ó¬ ø√̊ ˛±¬ı√À1
õ∂fl¡±˙ fl¡1± √̋√̊ ˛ –

vtsin  20

Î¬◊Mê√ õ∂fl¡±˙1±ø˙À ˛̊ ”̧À‰¬±ª± ¤È¬± Œ˘‡ ’—fl¡Ú fl¡1±º 0  ’±1n∏ v -1 Ú±˜ ø˘‡±º

OR / ’Ô¬ı±

Find out the peak value of the household line voltage of 220V,
which is an rms value.

‚1Ó¬ ¬ı…ª √̋√+Ó¬ Δ¬ı≈√…øÓ¬fl¡ ˘± ◊̋√√Ú ø¬ıˆ¬ª1 ·Î¬ˇ ¬ı·«̃ ”̆ 1 ˜±Ú 220V √̋√íÀ˘ ◊̋√√̊ ˛±1 ¸À¬ı√±«2‰ ˜±Ú
øÚÌ«̊ ˛ fl¡1±º

(h) Arrange the following parts of electromagnetic spectrum in
ascending value of frequency :
microwaves (MW), radio waves (RW), visible rays (VR) and
infrared waves (IR)

ø¬ı≈√…» ‰≈¬•§fl¡œ ˛̊ ¬ıÌ±«̆ œ1 Ó¬˘Ó¬ Î¬◊À~‡ fl¡1± ’—˙Àfl¡ ◊̋√√È¬± fl¡•ÛÚ±—fl¡1 Sê˜¬ı‘øX˜±Ú ˜±ÚÓ¬
¸ÀÊ√±ª± –
˜± ◊̋√√SêíÀ ˛̊̂ ¬ [MW],  Œ1øÎ¬’í Œªˆ¬ [RW], ‘√˙…˜±Ú 1øù¨ [VR] ’±1n∏ ’¬ıÀ˘±ø˝√√Ó¬
Ó¬1—· [IR]

OR / ’Ô¬ı±

Which physical quantity remains the same for X-rays of wave-
length 10–10m, red light of wavelength 6800Å and radio waves
of wavelength 500m ? Also mention the value of it. 1+1=2
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Œfl¡±ÚÀÈ¬± Œˆ¬ÃøÓ¬fl¡ 1±ø˙ 10–10m Ó¬1—·Õ√‚«…1 1?Ú 1øù¨, 6800Å Ó¬1—·Õ√‚«…1 1„√√±
Œ¬Û± √̋√1 ’±1n∏ 500m Ó¬1—·Õ√‚«…1 Œ1øÎ¬’í Ó¬1—·1 ¬ı±À¬ı ¤Àfl¡ Ô±øfl¡¬ı∑ 1±ø˙ÀÈ¬±1 ˜±Ú
Î¬◊À~‡ fl¡ø1¬ı±º

(i) If 1 and 2 be the denser (water) and rarer (air) media respectively
and ic be the critical angle, what will be the expressions for n12
and n21 ?
˚ø√ 1 ’±1n∏ 2 SêÀ˜ ‚ÚÓ¬1 [¬Û±Úœ] ’±1n∏ ˘‚≈Ó¬1 [¬ı± ˛̊≈] ˜±Ò…˜ ’±1n∏ ic ¸—fl¡È¬ Œfl¡±Ì √̋√̊ ˛
ŒÓ¬ÀôL n12 ’±1n∏ n21-1 õ∂fl¡±˙1±ø˙ ≈√È¬± øfl¡ √̋√í¬ı∑

OR / ’Ô¬ı±

A magician makes a glass lens with n = 1.47 which disappears
in a trough of liquid. What is the refractive index of the liquid ?
Could the liquid be water ? 1+1=2
˚±≈√fl¡1 ¤Ê√ÀÚ n=1.47 õ∂øÓ¬¸1±—fl¡1 fl¡±“‰¬1 Œ˘k ¤‡Ú ΔÓ¬ ˛̊±1 fl¡ø1 Œ¸ ◊̋√√‡Ú ¤fl¡ ¶§26√
Ó¬1˘Ó¬ øÚ˜ø7¡¡¡Ó¬ fl¡1±Ó¬ Œ˘k‡Ú ’‘√̇ … Δ √̋√ ¬Ûø1˘º Ó¬1˘ø¬ıÒ1 õ∂øÓ¬¸1±—fl¡ øfl¡˜±Ú∑ ◊̋√√
¬Û±Úœ √̋√í¬ı ¬Û±À1 ŒÚøfl¡∑

(j) Calculate the energy of an incident photon of a monochromatic
light of frequency 6.0×1014Hz.
6.0×1014Hz fl¡•ÛÚ±—fl¡1 Œfl¡±ÀÚ± ¤fl¡ ¤fl¡¬ıÌπ ’±¬ÛøÓ¬Ó¬ Œ¬Û± √̋√11 Ù¬íÈ¬Ú ¤È¬±1 ˙øMê√
·ÌÚ± fl¡1±º

OR / ’Ô¬ı±

In a hydrogen atom the kinetic energy (K) and electrostatic
potential energy (U) of an electron are as given below :

r
eU

r
eK

0

2

0

2

4
and

8 


Calculate the total energy(E). What does its sign mean ?
1+1=2

√̋√± ◊̋√√EÀÊ√Ú ¬Û1˜±Ì≈ ¤È¬±Ó¬ ◊̋√√À˘fl¡¬∏CÚ1 ·øÓ¬˙øMê√ (K) ’±1n∏ ø¶ö1 Δ¬ı≈√…øÓ¬fl¡ ø¶öøÓ¬ ˙øMê√ (U)
SêÀ˜

r
eK

0

2

8
  ’±1n∏  r

eU
0

2

4


◊̋√√À˘fl¡¬∏CÚÀÈ¬±1 ≈̃Í¬ ˙øMê√ ·ÌÚ± fl¡1±º ◊̋√√̊ ˛±1 ø‰¬˝êÀÈ¬±Àª øfl¡ ”̧‰¬± ˛̊∑
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3. Answer the following questions : 3×9=27

Ó¬˘Ó¬ ø√̊ ˛± õ∂ùü¸ ”̃̋ √√1 Î¬◊M√√1 fl¡ø1¬ı± –

(a) If n capacitors having capacities C1,C2,...............,Cn are
connected in parallel show that the total capacity of the
combination is





n

i
iCC

1
3

SêÀ˜ C1,C2,...............,Cn Ò±1fl¡Q1 n È¬± Ò±1fl¡ ˚ø√ ¸˜±ôL1±˘ ¸7¡¡¡±Ó¬ ¸—À˚±·
fl¡1± √̋√̊ ˛ ŒÓ¬ÀôL Œ√‡≈›ª± Œ˚ ¸7¡¡¡±ÀÈ¬±1 ≈̃Í¬ Ò±1fl¡Q √̋√í¬ı





n

i
iCC

1

OR / ’Ô¬ı±

A spherical conductor of radius 12cm has a charge of
1.6×10–7C distributed uniformly on its surface. What is the
electric field,
(i) inside the sphere,
(ii) on the surface of the sphere,
(iii) at a point 18cm from the centre of the sphere ?

½+1+1½=3

12cm √√¬¬ı…±¸±Ò«1 ¤È¬± Œ·±˘±fl¡±1 ¬Ûø1¬ı± √̋√œ1 ¬Û‘á¬Ó¬ 1.6×10–7C ’±Ò±Ú ¸˜ˆ¬±Àª ø¬ıÓ¬1Ì
Δ √̋√ ’±ÀÂ√º

(i) Œ·±˘fl¡ÀÈ¬±1 øˆ¬Ó¬1Ó¬,

(ii) Œ·±˘fl¡ÀÈ¬±1 ¬¬Û‘á¬Ó¬,

(iii) Œ·±˘fl¡ÀÈ¬±1 Œfl¡f1¬Û1± 18cm ”√1QÓ¬ Δ¬ı≈√…øÓ¬fl¡ Œé¬S õ∂±¬ı˘… øfl¡˜±Ú √̋√í¬ı∑

(b) What are the major types of commercially produced resistors
for domestic use or in laboratory ? Give an idea about the
approximate range or size of such resistors. ½+½+2=3
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‚1n∏ ª± fl¡±˜Ó¬ ’Ô¬ı± ¬Û1œé¬±·±1Ó¬ ¬ı…ª √̋√±11 ¬ı±À¬ı ¬ı±øÌøÊ√…fl¡ 1+¬ÛÓ¬ Î¬◊»¬Û±ø√Ó¬ Œ1±Òfl¡1
õ∂Ò±Ú ˆ¬±·¸ ”̃̋ √√ øfl¡ øfl¡∑ ¤ÀÚÀ¬ı±1 Œ1±Òfl¡1 ˜±Ú ¬ı± ’±fl¡11 ø¬ı ∏̄À ˛̊ ¤È¬± Ò±1Ì± ø√̊ ˛±º

OR / ’Ô¬ı±

Describe any one application of Gauss’s law. 3

·±Î¬◊Â√1 ”̧S1 ø˚Àfl¡±ÀÚ± ¤È¬± õ∂±À ˛̊±· ¬ıÌ«Ú± fl¡1±º

(c) If a charge particle of mass m and charge q rotates in a
circular path of radius r in a magnetic field B, show that its
speed is, 3

m
rqBv 

˚ø√ q ’±Ò±Ú ≈̊Mê√ ’±1n∏ m ˆ¬11 ¤È¬± fl¡Ì± B Œ‰¬Ãø•§fl¡ Œé¬SÓ¬ ¬ı‘M√√±fl¡±À1 ‚”À1, Œ√‡≈›ª± Œ˚
fl¡Ì±ÀÈ¬±1 ^n∏øÓ¬,

m
rqBv 

OR / ’Ô¬ı±

In the above question if mqBrv   be the speed of the particle,
find its angular frequency () and time period (T). 1½+1½=3

›¬Û11 õ∂ùüÀÈ¬±Ó¬ ˚ø√ fl¡Ì±ÀÈ¬±1 ^n∏øÓ mqBrv   √̋√̊ ˛, ŒÓ¬ÀôL ◊̋√√̊ ˛±1 Œfl¡ÃøÌfl¡ fl¡•ÛÚ±—fl¡
[ ] ’±1n∏ ¬Û «̊…± ˛̊fl¡±˘ (T) øÚÌ«̊ ˛ fl¡1±º

(d) A pair of adjacent coils has a mutual inductance of 1.5H. If
the current in one coil changes from 0 to 20A in 0.5s, what is
the change of flux linkage with the coil ? 3

›‰¬1±-›‰¬ø1Õfl¡ Ôfl¡± ¤À˚±1 fl≈¡G˘œ1 õ∂Ó¬…±ªÀ˙fl¡ 1.5Hº ˚ø√ ¤È¬± fl≈¡G˘œÓ¬ õ∂¬ı± √̋√1 ˜±Ú
0.5s-Ó¬ 0 1¬Û1± 20A-Δ˘ ¬Ûø1ªÓ«¬Ú √̋√̊ ˛, ŒÓ¬ÀôL ’±ÚÀÈ¬± fl≈¡G˘œ1 Δ¸ÀÓ¬ Ê√øÎ¬ˇÓ¬ Ùv¬±'
øfl¡˜±Ú √̋√í¬ı∑
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OR / ’Ô¬ı±

Fill in the blanks given below regarding dipole analogy between
electrostatics and magnetism : 6×½= 3

Electrostatics Magnetism

(i)
0

1


(ii) m

(iii) r
p

04 




(iv) 3
0

4
2
r
m




(v) Ep




(vi) B.m




Ó¬˘Ó¬ Î¬◊À~‡ fl¡1± ø¶öøÓ¬ ø¬ı≈√…» ’±1n∏ ‰≈¬•§fl¡Q ¸•Ûfl¡π ˛̊ ø¡ZÀ˜1n∏1 ’Ú≈1+¬Û ‰¬ø1S-ø¬ı ∏̄̊ ˛fl¡
‡±˘œ Í¬± ◊̋√√̧ ”̃̋ √√ ¬Û”1 fl¡1± –

ø¶öøÓ¬ ¬ø¬ı≈√…» ‰≈¬•§fl¡Q

(i)
0

1


(ii) m


(iii) r
p

04 




(iv) 3
0

4
2
r
m




(v) Ep




(vi) B.m






34T PHYS [ 11 ] Contd.

(e) A convex lens of focal length f in an instrument is producing a
virtual and magnified image at the near point (D). If the object
distance is u show that its magnification is

f
Dm 1

Name the instrument. 2½+½=3

¤È¬± ’±À˘±fl¡ ˚LaÓ¬ Ôfl¡± f Ù¬ífl¡±Â√ Δ√À‚«…1 ¤‡Ú Î¬◊M√√̆  Œ˘Àk ¤È¬± ˘é¬…¬ıd1 ’¸» ’±1n∏
¬Ûø1¬ıøÓ«¬Ó¬ õ∂øÓ¬ø¬ı•§ øÚfl¡È¬ ø¬ıμ≈ [D] -Ó¬ ·Í¬Ú fl¡ø1ÀÂ√º ˚ø√ ˘é¬…¬ıd1 ”√1Q u √̋√̊ ˛ ŒÓ¬ÀôL
Œ√‡≈›ª± Œ˚ ◊̋√√̊ ˛±1 ¬Ûø1¬ıÒ«Ú

f
Dm 1

˚Laø¬ıÒ1 Ú±˜ÀÈ¬± ø˘‡±º

OR / ’Ô¬ı±

In the above question if the lens produces a virtual and many
times magnified image at infinity show that its magnification
is

f
Dm 

Where is the object situated ? 2½+½=3

›¬Û11 õ∂ùüÀÈ¬±Ó¬ ˚ø√ Œ˘k‡ÀÚ ¤È¬± ’¸» ’±1n∏ ¬ıU&ÀÌ ¬Ûø1¬ıøÒ«Ó¬ õ∂øÓ¬ø¬ı•§ ’¸œ˜Ó¬ ·Í¬Ú
fl¡À1 ŒÓ¬ÀôL Œ√‡≈›ª± Œ˚ ◊̋√√̊ ˛±1 ¬Ûø1¬ıÒ«Ú

f
Dm 

˘é¬…¬ıdÀÈ¬± fl¡íÓ¬ ’¬ıø¶öÓ¬∑

(f) Discuss the phenomenon of refraction of a plane wave at a
denser medium and show that in this phenomenon frequency
remains the same. 2+1=3

‚ÚÓ¬1 ˜±Ò…˜Ó¬ ¤È¬± ¸˜Ó¬˘ Ó¬1—·1 õ∂øÓ¬¸1Ì Œ √̋√±ª± ¬Ûø1‚È¬Ú±ÀÈ¬± ’±À˘±‰¬Ú± fl¡1± ’±1n∏
Œ√‡≈›ª± Œ˚ ¤ ◊̋√√ ¬Ûø1‚È¬Ú±Ó¬ fl¡•ÛÚ±—fl¡ ’¬Ûø1¬ıøÓ«¬Ó¬ Δ √̋√ Ô±Àfl¡º√
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OR / ’Ô¬ı±

In Young’s double-slit experiment, the slits are separated by
2.8×10–4m and the screen is placed 1.4m away. The distance
between the central bright fringe and the fourth bright fringe
is 1.2×10–2m. Determine the wavelength of light used in the
experiment in nm. 3

◊̋√√̊ ˛„√√1 ø¡Z-øÂ√̂  ¬Û1œé¬±Ó¬ øÂ√̂  ≈√È¬±1 ˜±Ê√Ó¬ ¬ı…ªÒ±Ú 2.8×10–4m ’±1n∏ ¬Û√±«‡Ú1 ”√1Q
1.4mº Œfl¡fœ ˛̊ Î¬◊8√˘ ¬ÛøÈ¬ÀÈ¬±1¬Û1± ‰¬Ó≈¬Ô« Î¬◊8˘ ¬ÛøÈ¬ÀÈ¬±1 ”√1Q 1.2×10–2mº
¬¬Û1œé¬±ÀÈ¬±Ó¬ ¬ı…ª √̋√±1 fl¡1± Œ¬Û± √̋√11 Ó¬1—·Õ√‚«… nm ¤fl¡Ó¬Ó¬ øÚÌ«̊ ˛ fl¡1±º

(g) Write the following expressions in words. 1½×2=3

(i)   
2

nhL 

(ii) h = Ei – Ef, where Ei > Ef

Ó¬˘Ó¬ ø√̊ ˛± õ∂fl¡±˙1±ø˙ ≈√ÀÈ¬± ˙ÀsÀ1 õ∂fl¡±˙ fl¡1±º

(i)   
2

nhL 

(ii) h = Ei – Ef, ˚íÓ¬ Ei > Ef

OR / ’Ô¬ı±

A photon has a wavelength of 1.00nm. Find—

(i) its momentum, and

(ii) its energy. 1½×2=3

¤È¬± Ù¬íÈ¬Ú1 Ó¬1—·Õ√‚«… 1.00nm √̋√íÀ˘ Ó¬˘1 1±ø˙Àfl¡ ◊̋√√È¬± øÚÌ«̊ ˛ fl¡1± –

(i) ◊̋√√̊ ˛±1 ˆ¬1À¬ı·, ’±1n∏

(ii) ◊̋√√̊ ˛±1 ˙øMê√
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(h) Using the following symbols write the expressions for mass
defect (m) and binding energy :
(i) M – mass of the nucleus
(ii) Z – charge number
(iii) A – mass number
(iv) Eb – binding energy
(v) mp – mass of a proton
(vi) mn – mass of a neutron
(vii) me – mass of an electron
If the nucleus is to be broken into its constituent nucleons,
how much energy will be needed ? 2+1=3

Ó¬˘Ó¬ ø√̊ ˛± ¸—Àfl¡Ó¬¸ ”̃̋ √√ ¬ı…ª √̋√±1 fl¡ø1 ˆ¬1‚±“øÈ¬ (m) ’±1n∏ ¬ıgÚ ˙øMê√1 õ∂fl¡±˙1±ø˙ ≈√È¬±
ø˘‡± –
(i) M – øÚÎ¬◊øflv¡ ˛̊±Â√1 ˆ¬1
(ii) Z – ’±Ò±Ú ¸—‡…±
(iii) A – ˆ¬1 ¸—‡…±
(iv) Eb – ¬ıgÚ ˙øMê√
(v) mp – ¤È¬± õ∂íÈ¬Ú1 ˆ¬1
(vi) mn – ¤È¬± øÚÎ¬◊¬∏CÚ1 ˆ¬1
(vii) me – ¤È¬± ◊̋√√À˘fl¡¬∏CÚ1 ˆ¬1
˚ø√ øÚÎ¬◊øflv¡ ˛̊±Â√ÀÈ¬±, ◊̋√√ ·øÍ¬Ó¬ fl¡Ì± ¸ ”̃̋ √√Õ˘ ˆ¬±ø„√√¬ı˘·œ ˛̊± √̋√̊ ˛, ŒÓ¬ÀôL øfl¡˜±Ú ˙øMê√1 õ∂À ˛̊±Ê√Ú
√̋√í¬ı∑

OR / ’Ô¬ı±

Write a few lines on nuclear fission or fusion. 1½+1½=3

øÚÎ¬◊flv¡œ ˛̊ ø¬ıÀ˚±Ê√Ú ¬ı± ¸—À˚±Ê√Ú-1 ›¬Û1Ó¬ Œfl¡ ◊̋√√̇ ±1œ˜±Ú ø˘‡±º

(i) Which of metal, semiconductor, and insulator has minimum
resistivity and maximum conductivity ? Draw energy band
diagram for metal and insulator. 1+1+1=3

¬Ûø1¬ı± √̋√œ, ’Ò«¬Ûø1¬ı± √̋√œ ’±1n∏ ’¬Ûø1¬ı± √̋√œ ¬Û√±Ô«1 øˆ¬Ó¬1Ó¬ Œfl¡±ÚÀÈ¬±1 Œ1±Òfl¡Ó¬± ¸¬ı«øÚ•ß ’±1n∏
¬Ûø1¬ı±ø √̋√Ó¬± ¸À¬ı«±2‰¬ ∑ Ò±Ó≈¬ ’±1n∏ ’ôL1fl¡ ¬Û√±Ô«1 ˙øMê√-¬ÛøÈ¬1 ø‰¬S ’—fl¡Ú fl¡1±º
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OR / ’Ô¬ı±

Write a few lines on p-type or n-type semiconductor with
at least two examples. 2+½+½=3
p-Ê√±Ó¬œ ˛̊ ¬ı± n-Ê√±Ó¬œ ˛̊ ’Ò«¬Ûø1¬ı± √̋√œ1 ›¬Û1Ó Œfl¡ ◊̋√√̇ ±1œ˜±Ú ø˘‡± ’±1n∏ ’ôLÓ¬– ≈√È¬±

Î¬◊√± √̋√1Ì ø√¬ı±º

4. Answer any three of the following questions : 5×3=15
Ó¬˘Ó¬ ø√̊ ˛± õ∂ùü¸ ”̃̋ √√1 ø˚Àfl¡±ÀÚ± øÓ¬øÚÈ¬±1 Î¬◊M√√1 fl¡ø1¬ı± –

(a) Derive the expression of potential V(r) at a point P due to a
charge Q. Draw graphs to show the variation of electric potential
and the electrostatic field with distance. 3+2=5
Q ’±Ò±Ú1 ¬ı±À¬ı P ø¬ıμ≈Ó¬ ø¬ıˆ¬ª V(r)-1 õ∂fl¡±˙1±ø˙ øÚÌ«̊  ̨fl¡1±º ”√1Q1 Δ¸ÀÓ¬ ø¶öøÓ¬Õ¬ı≈√…øÓ¬fl¡
ø¬ıˆ¬ª ’±1n∏ ø¶öøÓ¬Õ¬ı≈√…øÓ¬fl¡ Œé¬S øfl¡√À1 ¬Ûø1ªÓ«¬Ú √̋̊ ˛ Œ√‡≈ª±¬ıÕ˘ ¤È¬± Œ˘‡-ø‰¬S ’—fl¡Ú
fl¡1±º

(b) Derive any two of the following :

(i)
m

Enej 2


(ii)
m

ne 
2



(iii) Ane
mlR
2

where the symbols have their usual meaning.
What do you mean by limitations of Ohm’s law ? 2+2+1=5
Ó¬˘Ó¬ ø√̊ ˛± ø˚Àfl¡±ÀÚ± ≈√È¬± õ∂fl¡±˙1±ø˙ Î¬◊ø˘Î¬◊ª± –

(i)
m

Enej 2


(ii)
m

ne 
2



(iii) Ane
mlR
2

˚íÓ¬ ¬ı…ª √̋√+Ó¬ ¸—Àfl¡Ó¬¸ ”̃À √̋√ ¸‰¬1±‰¬1 ’Ô« ¬ı √̋√Ú fl¡ø1ÀÂ√º
›˜í1 ”̧S ¸œ˜±ªXÓ¬± ¬ı≈ø˘À˘ øfl¡ ¬ı≈Ê√±∑
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———— ×————

(c) Discuss in detail about the torque acting on a rectangular coil
carrying current and placed in a uniform magnetic field. 5

¤‡Ú ≈̧̄ ∏̃  Œ‰¬Ãø•§fl¡ Œé¬SÓ¬ ¶ö±¬ÛÚ fl¡1± ø¬ı≈√…» õ∂¬ı±ø √̋√Ó¬ fl≈¡G˘œ ¤È¬±1 ›¬Û1Ó¬ øSê ˛̊± fl¡1±
È¬fl«¡1 ø¬ı ∏̄À ˛̊ ø¬ı˙√̂ ¬±Àª ’±À˘±‰¬Ú± fl¡1±º

(d) Draw a series LCR circuit connected to a variable frequency
230V source, L = 5.0H, C = 80F and R = 40. Now determine—
(i) the source frequency(r) at resonance;
(ii) the impedance (Z) of the circuit at resonance.

1+2½+1½=5

Œ|Ìœ¬ıX LCR ¬ıÓ«¬Úœ ¤È¬± ’—fl¡Ú fl¡1± ˚íÓ¬ ¸—À˚±· fl¡1± Δ √̋√ÀÂ√ ¬Ûø1ªÓ«¬Ú˙œ˘ fl¡•ÛÚ±—fl¡
230V 1 ¤È¬± Î¬◊»¸, L = 5.0H, C = 80F ’±1n∏ R = 40º ¤øÓ¬ ˛̊± øÚÌ«̊ ˛ fl¡1±ñ
(i) ’Ú≈Ú±√ ‘̧ø©Ü Œ √̋√±ª± ’ª¶ö±Ó¬ ¬Ûø1ªÓ«¬Ú˙œ˘ Î¬◊»¸1 fl¡•ÛÚ±—fl¡ (r) ;
(ii) ¬ıÓ«¬ÚœÀÈ¬±1 ≈̃Í¬ õ∂øÓ¬À1±Ò (Z)º

(e) Show that the refractive index of the material of a prism is,
  

 2
2

1

2
21 Asin

DAsin
n
nn m



Also show that for small angle prism
 AnDm 121  3+2=5

Œ√‡≈›ª± Œ˚ øõ∂Ê√̃  ·øÍ¬Ó¬ ¬Û√±Ô« ¤È¬±1 õ∂øÓ¬¸1±—fl¡,
  

 2
2

1

2
21 Asin

DAsin
n
nn m



’±Àfl¡Ã Œ√‡≈›ª± Œ˚ ¸1n∏ Œfl¡±Ì1 øõ∂Ê√̃ 1 ¬ı±À¬ı,
 AnDm 121 

(f) Mention one characteristic of a p-n junction diode. Discuss
how a p-n junction diode works as a rectifier. Draw the I-V
characteristic of a diode when it is in reverse bias. 1+3+1=5

¤È¬± p-n Ê√±—˙…Ú Î¬± ˛̊Î¬1 ¤È¬± Δ¬ıø˙©Ü… Î¬◊À~‡ fl¡1±º p-n Ê√±—˙…Ú Î¬± ˛̊Î¬ ¤È¬± ◊̋√√ øfl¡√À1
¤È¬± ¸—ø√̇ fl¡ ø √̋√‰¬±À¬Û fl¡±˜ fl¡À1 ’±À˘±‰¬Ú± fl¡1±º ¬Û(±»¬ıÓ¬π ¬ı± ˛̊±Â√Ó¬ Î¬± ˛̊Î¬ÀÈ¬±1 I-V
Δ¬ıø˙©Ü…-¬ıSê ’—fl¡Ú fl¡1±º
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