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1. Answer any eight questions from the following as directed :
1×8=8

øÚÀ«"̇  ’Ú≈̊ ± ˛̊œ ø˚Àfl¡±ÀÚ± ’±Í¬È¬± õ∂ùü1 Î¬◊M""1 fl¡ø1¬ı± –

øÚÀ«"̇  ’Ú≈̊ ± ˛̊œ Œ˚-Œfl¡±ÀÚ± ’±È¬øÈ¬ õ∂Àùü¬ı˛ Î¬◊M""¬ı˛ "±› –

(a) To electrify a neutral body, we need to ________ or ________ one
kind of charge. (Fill in the blanks)

1

Œfl¡±ÀÚ± ¤È¬± ¬ıdfl¬ ’±ø "̋"Ó¬ fl¡ø1¬ıÕ˘ "̋"íÀ˘ ¬ıdÀÈ¬±Ó¬ ¤È¬± ¬ı± Ó¬±ÀÓ¬±øÒfl¡ ’±Ò±Ú ________
fl¡1± ¬ı± ¬ıdÀÈ¬±1 ¬Û1± ¤È¬± ¬ı± Ó¬±ÀÓ¬±øÒfl¡ ’±Ò±Ú ________ fl¡1±ÀÈ¬± "1fl¡±1º

[‡±˘œ Í¬± ◊̋√√ ¬Û”1 fl¡1±]

Œfl¡±ÀÚ± ¤fl¡øÈ¬ ¬ıdÀfl¡ ’±ø "̋"Ó¬ fl¡¬ı˛ÀÓ¬ "̋"À˘ ¬ıdøÈ¬ÀÓ¬ ¤fl¡øÈ¬ ¬ı± Ó¬ÀÓ¬±øÒfl¡ ’±Ò±Ú _______
fl¡¬ı˛± ¬ı± ¬ıdøÈ¬ ŒÔÀfl¡ ¤fl¡øÈ¬ ¬ı± Ó¬ÀÓ¬±øÒfl¡ ’±Ò±Ú _______ fl¡¬ı˛± "¬ı˛fl¡±¬ı˛º

[ ”̇Ú…¶ö±Ú ¬Û”Ì« fl¡À¬ı˛±]

(b) Mention the fundamental characteristic of a conservative force.
1

¤È¬± 1é¬Ì˙œ˘ ¬ı˘1 Œ˜Ãø˘fl¡ &¬ıø˙©Ü…ÀÈ¬± Î¬◊À~‡ fl¡1±º

¤fl¡øÈ¬ ¬ı˛é¬Ì˙œ˘ ¬ıÀ˘¬ı˛ Œ˜Ãø˘fl¡ &¬ıø˙©Ü…øÈ¬ Î¬◊À~‡ fl¡À¬ı˛±º

(c) Which factor is responsible for drift velocity ? 1

’¬Ûª± "̋" Œ¬ı·1 ¬ı±À¬ı Œfl¡±ÚÀÈ¬± fl¡±1fl¡ "± ˛̊¬ıX'

’¬Û¬ı± "̋" Œ¬ıÀ·¬ı˛ Ê"Ú… Œfl¡±Úƒ fl¡±¬ı˛fl¡øÈ¬ "± ˛̊¬ıX'

(d) Obtain the unit of j


 from the expression I j . S= Δ
 

. 1

I j . S= Δ
 

 õ∂fl¡±˙ 1±ø˙ÀÈ¬±1 ¬Û1± j


1 ¤fl¡fl¡ øÚÌ«̊ ˛ fl¡1±º

I j . S= Δ
 

 õ∂fl¡±˙ ¬ı˛±ø˙øÈ¬ ŒÔÀfl¡ j


-¤¬ı˛ ¤fl¡fl¡ øÚÌ«̊ ˛ fl¡À¬ı˛±º
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(e) In case of an electron moving along a helical path what
determines the pitch of motion ? 1

fl≈¡G˘œ ˛̊ ·øÓ¬Ó¬ Ôfl¡± ¤È¬± ◊̋""À˘"™""Ú1 Œé¬SÓ¬ ·øÓ¬1 ø¬ÛÈƒƒ¬Â" øfl¡À "̋" øÚÌ«̊ ˛ fl¡À1'

fl≈¡G˘œ ˛̊ ·øÓ¬ÀÓ¬ Ô±fl¡± ¤fl¡øÈ¬ ◊̋""À˘"™""ÀÚ¬ı˛ Œé¬ÀS ·øÓ¬¬ı˛ ø¬ÛÈƒ¬‰ƒ¬ øfl¡À¸ øÚÌ«̊ ˛ fl¡À¬ı˛'

(f) 2 A current is flowing through a solenoid having 1000 turns
per metre. Calculate the magnetic intensity, H. 1

õ∂øÓ¬ ø˜È¬±1Ó¬ 1000 ¬Û±fl¡ ≈̊Mê" ¤È¬± fl≈¡G˘œ1 ˜±ÀÊ"ø" 2 A ø¬ı≈"…» õ∂¬ı±ø "̋"Ó¬ & "̋"ÀÂ"º Œ‰¬Ã•§fl¡
õ∂±ª˘…, H 1 ˜±Ú ·ÌÚ± fl¡1±º

õ∂øÓ¬ ø˜È¬±À¬ı˛ 1000 ¬Û±fl¡ ≈̊Mê" ¤fl¡øÈ¬ fl≈¡G˘œ¬ı˛ ˜Ò… ø"À ˛̊ 2 A ø¬ı≈"…» õ∂¬ı±ø "̋"Ó¬ "̋"À ˛̊ÀÂ"º
Œ‰¬Ã•§fl¡ õ∂±¬ı˘… H-¤¬ı˛ ˜±Ú ·ÌÚ± fl¡À¬ı˛±º

(g) What is the unit of magnetic flux ? Whether it is a vector or
scalar quantity ? ½+½=1

‰≈¬•§fl¡œ ˛̊ Ùv¬±'1 ¤fl¡fl¡ øfl¡' ◊̋"" ¤È¬± Œˆ¬"""1 ŒÚ Œ¶®˘±1 1±ø˙'

‰≈¬•§fl¡œ ˛̊ Ùv¬±À'¬ı˛ ¤fl¡fl¡ øfl¡' ¤øÈ¬ ¤fl¡øÈ¬ Œˆ¬"""¬ı˛ ¬Ú± Œ¶®˘±¬ı˛ ¬ı˛±ø˙'

(h) An AC voltage mv v sin tω=  is applied to an electrical device.

If ( )/2mi i sin tω π= − , what can you say about the phase
difference between v and i ? Name the device. ½+½=1

¤È¬± ¬Ûø1¬ıÓ¬( ø¬ıˆ¬ª mv v sin tω=  ¤ø¬ıÒ &¬ı≈"…øÓ¬fl¡ ’±ø "̋"̆ ±Ó¬ õ∂À ˛̊±· fl¡1± & "̋"ÀÂ"º ˚ø"

( )/2mi i sin tω π= −  "̋"̊ ˛, ŒÓ¬ÀôL v ’±1n∏ i 1 ˜±Ê"1 "˙± ¬Û±Ô«fl¡… ¸µ «̂¬Ó¬ Ó≈¬ø˜ øfl¡ fl¡í ¬ı
¬Û±ø1¬ı±' ’±ø "̋"̆ ±ø¬ıÒ1 Ú±˜ ø˘‡±º

¤fl¡øÈ¬ ¬Ûø¬ı˛¬ıÓ¬( ø¬ıˆ¬¬ı mv v sin tω=  ¤fl¡ õ∂fl¡±¬ı˛ &¬ı≈"…øÓ¬fl¡ øÎ¬ˆ¬± ◊̋""À¸ õ∂À ˛̊±· fl¡¬ı˛±

"̋"À ˛̊ÀÂ"º ˚ø" ( )/2mi i sin tω π= −  "̋"̊ ˛, Ó¬± "̋"À˘ v ¤¬ı— i-¤¬ı˛ ˜±ÀÁ¡¬ı˛ "̇ ± ¬Û±Ô«fl¡…
¸µÀ «̂¬ Ó≈¬ø˜ øfl¡ ¬ı˘ÀÓ¬ ¬Û±¬ı˛À¬ı' øÎ¬ˆ¬± ◊̋""À¸¬ı˛ Ú±˜ Œ˘À‡±º

(i) Mention the missing term in Ampere’s circuital law. 1

¤ø•Û ˛̊±11 ¬ıÓ«¬Úœ ø¬ıøÒÓ¬ ’ôL ≈̂«¬øMê" ŒÚ±À "̋"±ª± 1±ø˙ÀÈ¬± Î¬◊À~‡ fl¡1±º

’…±ø•Û ˛̊±À¬ı˛¬ı˛ ¬ıÓ«¬Úœ ø¬ıøÒÀÓ¬ ’ôL ≈̂«¬Mê" Ú± "̋"› ˛̊± ¬ı˛±ø˙øÈ¬ Î¬◊À~‡ fl¡À¬ı˛±º

Contd.
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(j) Mention the condition where Snell’s law of refraction cannot
be satisfied. 1

¤ÀÚ ¤È¬± ‰¬Ó«¬ Î¬◊À~‡ fl¡1± ø˚ÀÈ¬±Ó¬ Œ¶ß̆ 1 õ∂øÓ¬¸1Ì1 ÚœøÓ¬ÀÈ¬± õ∂À˚±Ê"… Ú "̋"̊ ˛º

¤¬ı˛+¬Û ¤fl¡øÈ¬ ˙Ó«¬ Î¬◊À~‡ fl¡À¬ı˛± Œ˚øÈ¬ÀÓ¬ Œ¶ß̆ -¤¬ı˛ õ∂øÓ¬¸¬ı˛ÀÌ¬ı˛ ÚœøÓ¬øÈ¬ õ∂À˚±Ê"… Ú ˛̊º

(k) State one difference between interference and diffraction.
1

¸˜±À1±¬ÛÌ ’±1n∏ ’¬Û¬ıÓ«¬Ú1 ˜±ÊÓ¬ Ôfl¡± ¤È¬± ¬Û±Ô«fl¡… Î¬◊À~‡ fl¡1±º

¸˜±À¬ı˛±¬ÛÌ ¤¬ı— ’¬Û¬ıÓ«¬ÀÚ¬ı˛ ˜ÀÒ… Ô±fl¡± ¤fl¡øÈ¬ ¬Û±Ô«fl¡… Î¬◊À~‡ fl¡À¬ı˛±º

(l) Fill up the blanks in the following equation : 1

0
h ........V

.......... e
ν= −

Ó¬˘Ó¬ ø"̊ ˛± ¸˜œfl¡1ÌÀÈ¬±1 ‡±˘œ Í¬± ◊̋""̧ ”̃̋ "" ¬Û”1 fl¡1± –

0
h ........V

.......... e
ν= −

ÚœÀ‰¬ Œ"› ˛̊± ¸˜œfl¡¬ı˛ÌøÈ¬¬ı˛ ”̇Ú…¶ö±Ú&ø˘ ¬Û”Ì« fl¡À¬ı˛± –

0
h ........V

.......... e
ν= −

(m) Arrange Balmer series, Lymen series and Paschen series of
emission lines in the spectrum of hydrogen in the order of
increasing wavelength. 1

"̋"± ◊̋""EíÀÊ"Ú ¬ıÌ«±˘œÓ¬ øÚ·«̃ Ú Œ1‡±¸ ”̃̋ ""1 ¬ı±˜±1 Œ|Ìœ, ø˘À˜Ú Œ|Ìœ ’±1n∏ ¬Û±À(Ú Œ|Ìœfl¡
Sê˜¬ı‘øX˜±Ú Ó¬1—·Õ"‚«…Ó¬ ¸ÀÊ"±ª±º

"̋"± ◊̋""ÀE±ÀÊ"Ú ¬ıÌ«±˘œÀÓ¬ øÚ·«̃ Ú Œ¬ı˛‡±¸ ”̃À "̋"¬ı˛ ¬ı±˜±¬ı˛ Œ|Ìœ, ø˘À˜Ú Œ|Ìœ ¤¬ı— ¬Û±À(Ú
Œ|ÌœÀfl¡ Sê˜¬ı‘øX˜±Ú Ó¬¬ı˛eÕ"À‚«… ¸±Ê"±›º
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(n) If two lighter ( )10A ≤  nuclei fuse to form a heavier nucleus
then the binding energy per nucleon of the heavier nucleus is
________ than the binding energy per nucleon of the lighter
nuclei. (Fill up the blank)

1

˚ø" ≈"È¬± ¬Û±Ó¬˘ ( )10A ≤  øÚÎ¬◊øflv¡ ˛̊±Â" ¸— ≈̊Mê" & "̋" ¤È¬± ·Ò≈1 øÚÎ¬◊øflv¡ ˛̊±Â" ‘̧ø©Ü fl¡À1 ŒÓ¬ÀôL
·Ò≈1 øÚÎ¬◊øflv¡ ˛̊±Â"ÀÈ¬±1 õ∂øÓ¬ øÚÎ¬◊øflv¡ ˛̊Ú1 ¬ıgÚ˙øMê" ¬Û±Ó¬˘ øÚÎ¬◊øflv¡ ˛̊±Â" ≈"È¬±1 õ∂øÓ¬ øÚÎ¬◊øflv¡ ˛̊±Â"1
¬ıgÚ˙øMê" ¬Û±Ó¬˘ øÚÎ¬◊øflv¡ ˛̊±Â" ≈"È¬±1 õ∂øÓ¬ øÚÎ¬◊øflv¡ ˛̊Ú1 ¬ıgÚ˙øMê"Ó¬ &fl¡ ________º

[‡±˘œ Í¬± ◊̋√√ ¬Û”1 fl¡1±]

˚ø" ≈"øÈ¬ "̋"±˘fl¡± ( )10A ≤  øÚÎ¬◊øflv¡ ˛̊±¸ ¸— ≈̊Mê" "̋"À ˛̊ ¤fl¡øÈ¬ ˆ¬±¬ı˛œ øÚÎ¬◊øflv¡ ˛̊±¸ ‘̧ø©Ü fl¡À¬ı˛
Ó¬± "̋"À˘ ˆ¬±¬ı˛œ øÚÎ¬◊øflv¡ ˛̊±¸øÈ¬¬ı˛ õ∂øÓ¬ øÚÎ¬◊øflv¡ ˛̊ÀÚ¬ı˛ ¬ıgÚ˙øMê" "̋"±˘fl¡± øÚÎ¬◊øflv¡ ˛̊±¸ ≈"øÈ¬¬ı˛ õ∂øÓ¬
øÚÎ¬◊øflv¡ ˛̊±À¸¬ı˛ ¬ıgÚ˙øMê" "̋"±˘fl¡± øÚÎ¬◊øflv¡ ˛̊±¸ ≈"øÈ¬¬ı˛ õ∂øÓ¬ øÚÎ¬◊øflv¡ ˛̊ÀÚ¬ı˛ ¬ıgÚ˙øMê" ŒÔÀfl¡
________º [ ”̇Ú…¶ö±Ú ¬Û”Ì« fl¡À¬ı˛±]

(o) What is the range of electrical conductivity of semiconductors
if the resistivity lies in the range 10–5 – 106Ωm ? 1

˚ø" ’Ò«¬Ûø1¬ı± "̋"œ1 Œ1±Òfl¡Ó¬±1 ø¬ıô¶‘øÓ¬ 10–5 – 106Ωm "̋"̊ ˛ ŒÓ¬ÀôL ◊̋""̊ ˛±1 &¬ı≈"…øÓ¬fl¡
¬Ûø1¬ı±ø "̋"Ó¬±1 ø¬ıô¶‘øÓ¬ øfl¡˜±Ú "̋"í¬ı'

˚ø" ’Ò«¬Ûø¬ı˛¬ı± "̋"œ¬ı˛ Œ¬ı˛±Òfl¡Ó¬±¬ı˛ ø¬ıô¶‘øÓ¬ 10–5 – 106Ωm "̋"̊ ˛ Ó¬± "̋"À˘ ¤¬ı˛ &¬ı≈"…øÓ¬fl¡
¬Ûø¬ı˛¬ı±ø "̋"Ó¬±¬ı˛ ø¬ıô¶‘øÓ¬ fl¡Ó¬ "̋"À¬ı'

2. Answer any ten questions from the following as directed :
2×10=20

øÚÀ«"̇  ’Ú≈̧ ±À1 Ó¬˘Ó¬ ø"̊ ˛± ø˚Àfl¡±ÀÚ± √̋ √√È¬± õ∂ùü1 Î¬◊M""1 fl¡ø1¬ı± –

øÚÀ«"̇  ’Ú≈̧ ±À¬ı˛ ÚœÀ‰¬ Œ"› ˛̊± Œ˚-Œfl¡±ÀÚ± √̇ øÈ¬ õ∂Àùü¬ı˛ Î¬◊M""¬ı˛ "±› –
(a) If 109 electrons move out of a body to another body every

second, how much time is required to get a total charge of 1C
on the other body ? (Express your answer in second). 2

¤È¬± ¬ıd1 ¬Û1± ’±Ú ¤È¬± ¬ıdÕ˘ õ∂øÓ¬ ŒÂ"Àfl¡GÓ¬ 109È¬± ◊̋""À˘"™""Ú1 ¸1¬ı1± "̋" ‚øÈ¬ÀÂ"º
¬ıdÀÈ¬±Ó¬ ≈̃Í¬ÀÓ¬ 1C ’±Ò±Ú Ê"̃ ± "̋"í¬ıÕ˘ øfl¡˜±Ú ¸˜ ˛̊ ˘±ø·¬ı' [Î¬◊M""1ÀÈ¬± ŒÂ"Àfl¡GÓ¬ õ∂fl¡±˙
fl¡ø1¬ı±]

Contd.
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¤fl¡øÈ¬ ¬ıd ŒÔÀfl¡ ’Ú… ¤fl¡øÈ¬ ¬ıdÀÓ¬ õ∂øÓ¬ Œ¸Àfl¡ÀG 109 øÈ¬ ◊̋""À˘"™""ÀÚ¬ı˛ ¸¬ı˛¬ı¬ı˛± "̋" ‚ÀÈ¬ÀÂ"º
¬ıdøÈ¬ÀÓ¬ Œ˜±È¬ 1C ’±Ò±Ú Ê"̃ ± "̋"ÀÓ¬ fl¡Ó¬ ¸˜ ˛̊ ˘±·À¬ı' [Î¬◊M""¬ı˛øÈ¬ Œ¸Àfl¡ÀG õ∂fl¡±˙ fl¡À¬ı˛±]

(b) Calculate the potential at a point due to a charge of 4 × 10–7 C
located 9 cm away. Also obtain the work done in bringing a
charge of 2 × 10–9 C from infinity to that point. 1+1=2

4 × 10–7 C ’±Ò±ÚÀÈ¬±1 ¬Û1± 9 cm ”"1Ó¬ Ôfl¡± ¤È¬± ø¬ıµ≈Ó¬ ø¬ıˆ¬ª1 ˜±Ú ·ÌÚ± fl¡1±º
˘·ÀÓ¬ ’¸œ˜1 ¬Û1± Î¬◊Mê" ø¬ıµ≈ÀÈ¬±Õ˘ 2 × 10–9 C ’±Ò±Ú ’±ÀÚ±ÀÓ¬ fl¡ø1¬ı˘·œ ˛̊± fl¬± «̊1
˜±Ú øÚÌ«̊ ˛ fl¡1±º

4 × 10–7 C ’±Ò±ÚøÈ¬ ŒÔÀfl¡ 9 cm ”"À¬ı˛ Ô±fl¡± ¤fl¡øÈ¬ ø¬ıµ≈ÀÓ¬ ø¬ıˆ¬À¬ı¬ı˛ ˜±Ú ·ÌÚ± fl¡À¬ı˛±º
¸Àe ’¸œ˜ ŒÔÀfl¡ Î¬◊Mê" ø¬ıµ≈øÈ¬ÀÓ¬ 2 × 10–9 C ’±Ò±Ú ’±ÚÀÓ¬ fl¡¬ı˛Ìœ ˛̊ fl¡±À «̊¬ı˛ ˜±Ú øÚÌ«̊ ˛
fl¡À¬ı˛±º

(c) An electrical circuit is shown below. 2

Ó¬˘Ó¬ ¤È¬± &¬ı≈"…øÓ¬fl¡ ¬ıÓ«¬Úœ Œ"‡≈›ª± "̋"í˘º

ÚœÀ‰¬ ¤fl¡øÈ¬ &¬ı≈"…øÓ¬fl¡ ¬ıÓ«¬Úœ Œ"‡±ÀÚ± "̋"̆ º

Show that

Œ"‡≈›ª± Œ˚,

Œ"‡±› Œ˚,

1 2 2 1 1 2

1 2 1 2

r r r rV I
r r r r

ε ε+
= −

+ +

I
2I 2I

1I 1I

I

V

1r

2r

1ε

2ε
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(d) A battery of emf 10 V and internal resistance 3 Ω is connected
to a resistor. If the current in the circuit is 0·5 A, what is the
terminal voltage of the battery when the circuit is closed ?

2

10 V ¬Ûø1˜±Ì1 ø¬ı≈"…Ó¬ ‰¬±˘fl¡ ¬ı˘ ’±1n∏ 3 Ω ’ôL–À1±Òfl¡ ¤È¬±, Œ¬ıÈ¬±1œ Œ1±Òfl¡ ¤È¬±1
˘·Ó¬ ¸—À˚±øÊ"Ó¬ & "̋" ’±ÀÂ"º ¬ıÓ«¬ÚœÓ¬ õ∂¬ı± "̋" 0·5 A "̋"íÀ˘ ¬ıÓ«¬Úœ1 ¬ıg ’ª¶ö±Ó¬ Œ¬ıÈ¬±1œ1
õ∂±ôLœ ˛̊ ø¬ıˆ¬ª±ôL1 øfl¡˜±Ú'

10 V ¬Ûø¬ı˛̃ ±ÀÌ¬ı˛ ø¬ı≈"…»¬ ‰¬±˘fl¡ ¬ı˘ ¤¬ı— ¤fl¡øÈ¬ 3 Ω ’ôL–À¬ı˛±Òfl¡, ¤fl¡øÈ¬ ¬ı…±È¬±¬ı˛œ Œ¬ı˛±ÒÀfl¡¬ı˛
¸Àe ¸—À˚±øÊ"Ó¬ "̋"À ˛̊ ’±ÀÂ"º ¬ıÓ«¬ÚœÀÓ¬ õ∂¬ı± "̋" 0·5 A "̋"À˘ ¬ıÓ«¬Úœ¬ı˛ ¬ıg ’¬ı¶ö± ˛̊ ¬ı…±È¬±¬ı˛œ¬ı˛
õ∂±ôLœ ˛̊ ø¬ıˆ¬¬ı±ôL¬ı˛ fl¡Ó¬'

(e) Write the expression for magnetic force F


 when a charge q
moving with velocity v  enters a magnetic field B


 and then

define 1 tesla (T ). ½+1½=2

Œ˚øÓ¬ ˛̊± ¤È¬± ’±Ò±Ú q, v  Œ¬ıÀ·À1 ·øÓ¬ fl¡ø1 B


 Œ‰¬Ãø•§fl¡ Œé¬S ¤‡ÚÓ¬ õ∂Àª˙ fl¡À1,
Œ‰¬Ãø•§fl¡ ¬ı˘1 õ∂fl¡±˙ 1±ø˙ÀÈ¬± ø˘‡± ’±1n∏ Ó¬±1 ¬Û1± 1 ŒÈ¬Â"̆ ± (T )1 ¸—:± ø"̊ ˛±º

˚‡Ú ¤fl¡øÈ¬ ’±Ò±Ú q, v  Œ¬ıÀ· ·øÓ¬ fl¡À¬ı˛ ¤fl¡øÈ¬ B


 Œ‰¬Ã•§fl¡ Œé¬ÀS õ∂À¬ı˙ fl¡À¬ı˛, Œ‰¬Ãø•§fl¡
¬ıÀ˘ õ∂fl¡±˙ ¬ı˛±ø˙øÈ¬ Œ˘À‡± ¤¬ı— Ó¬±¬ı˛ ŒÔÀfl¡ 1 ŒÈ¬¸˘± (T ) -¤¬ı˛ ¸—:± "±›º

(f) You know that the magnetic potential energy Um is given by

mU m.B= −


where m  is the magnetic moment. State the conditions for
obtaining (i) most stable position and (ii) most unstable position
of a magnetic needle. 1+1=2

ŒÓ¬±˜±À˘±Àfl¡ Ê"±Ú± Œ˚ Œ‰¬Ãø•§fl¡ ø¶öøÓ¬ ˙øMê"fl¡ Ó¬˘Ó¬ ø"̊ ˛±1 "À1 õ∂fl¡±˙ fl¡1± "̋"̊ ˛º ˚íÓ¬ m

˝""í˘ Œ‰¬Ãø•§fl¡ w±˜fl¡º ˙˘± ‰≈¬•§fl¡ ¤Î¬±˘1 (i) ’±È¬±˝◊""Ó¬Õfl¡ ¸≈ø¶ö1Ó¬˜ ’ª¶ö±Ú ’±1n∏
(ii) ’±È¬± ◊̋""Ó¬Õfl¡ ’ø¶ö1 ’ª¶ö±Ú Œ¬Û±ª±1 ‰¬Ó«¬Àfl¡ ◊̋""È¬± Î¬◊À~‡ fl¡1±º

ŒÓ¬±˜¬ı˛± Ê"±Ú Œ˚ Œ‰¬Ãø•§fl¡ ø¶öøÓ¬ ˙øMê"Àfl¡ øÚÀ•ß±Mê" Ò¬ı˛ÀÚ õ∂fl¡±˙ fl¡¬ı˛± "̋"̊ ˛º Œ˚‡±ÀÚ m  "̋"̆
Œ‰¬Ãø•§fl¡ w±˜fl¡º ¤fl¡øÈ¬ ‰≈¬•§fl¡œ ˛̊ ”̧“À‰¬¬ı˛ [Ù¬˘±¬ı˛] (i) ¸¬ı ŒÔÀfl¡ ≈̧ø¶ö¬ı˛Ó¬˜ ’¬ı¶ö±Ú ¤¬ı—
(ii) ¸¬ıÀÔÀfl¡ ’ø¶ö¬ı˛ ’¬ı¶ö±Ú ¬Û±› ˛̊±¬ı˛ ˙Ó«¬&ø˘ Î¬◊À~‡ fl¡À¬ı˛º

Contd.
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(g) From the diagram shown below, made by a conducting wire
MSRN and a movable wire PQ, write the expression for magnetic

flux Bφ  
 through PQRS. From it obtain the expression as

B Blvε = . Name the quantity Blv. ½+1+½=2

Ó¬˘1 ø‰¬SÀÈ¬± ¤Î¬±˘ ¬Ûø1¬ı± "̋"œ Ó“¬±1 MSRN ’±1n∏ ¤Î¬±˘ ·øÓ¬˙œ˘ Ó“¬±1 PQ 1 ¡Z±1±

&Ó¬ ˛̊±1 fl¡1± & "̋"ÀÂ"º PQRS 1 ˜±ÀÊ"ø" ¬Û±1 &˝"" Œ˚±ª± Œ‰¬Ãø•§fl¡ Ùv¬±' Bφ  1 õ∂fl¡±˙ 1±ø˙ÀÈ¬±
ø˘‡±º ◊̋""̊ ˛±1 ¬Û1± Œ"‡≈›ª± Œ˚ ’±øª©Ü ø¬ı≈"…Ó¬ ‰¬±˘fl¡ ¬ı˘ B Blvε = º Blv 1±ø˙ÀÈ¬±1 Ú±˜
ø˘‡±º

ÚœÀ‰¬¬ı˛ ø‰¬SøÈ¬ ¤fl¡øÈ¬ ¬Ûø¬ı˛¬ı± "̋"œ Ó¬±¬ı˛ MSRN ¤¬ı— ¤fl¡øÈ¬ ·øÓ¬˙œ˘ Ó¬±¬ı˛ PQ-¤¬ı˛ ¡Z±¬ı˛±

&Ó¬ ˛̊±¬ı˛ fl¡¬ı˛± "̋"À ˛̊ÀÂ"º PQRS-¤¬ı˛ ˜Ò… ø"À ˛̊ ¬Û±¬ı˛ "̋"À ˛̊ ˚±› ˛̊± Œ‰¬Ãø•§fl Ùv¬±' Bφ -¤¬ı˛ õ∂fl¡±˙
¬ı˛±ø˙øÈ¬ Œ˘À‡±º ¤¬ı˛ ŒÔÀfl¡ Œ"‡±› Œ˚ ’±ø¬ı©Ü ø¬ı≈"…» ‰¬±˘fl¡ ¬ı˘ B Blvε = º Blv ¬ı˛±ø˙øÈ¬¬ı˛
Ú±˜ Œ˘À‡±º

(h) An inductor of self-inductance 44 mH is connected to 220 V,
50 Hz ac supply. Determine the rms value of the current in
the circuit. 2

44 mH ¶§̊ ˛̃ ±Àª˙fl¡ ¤È¬± 220 V, 50 Hz Î¬◊»¸1 ˘·Ó¬ ¸—À˚±· fl¡1± & "̋"ÀÂ"º ¬ıÓ«¬ÚœÀÈ¬±Ó¬
õ∂¬ı± "̋"1 ·Î¬ˇ ¬ı·«̃ ”̆ 1 ˜±Ú øÚÌ«̊ ˛ fl¡1±º

¤fl¡øÈ¬ 44 mH ¶§̊ ˛̃ ±À¬ı˙fl¡ 220 V, 50 Hz Î¬◊»À¸¬ı˛ ¸Àe ¸—À˚±· fl¡¬ı˛± "̋"À ˛̊ÀÂ"º
¬ıÓ«¬ÚœøÈ¬ÀÓ¬ õ∂¬ı±À "̋"¬ı˛ ·Î¬ˇ ¬ı·«̃ ”À˘¬ı˛ ˜±Ú øÚÌ«̊ ˛ fl¡À¬ı˛±º

I P M

N
I

x
R Q

B


l

S

v
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(i) Show that in the case of spherical mirrors /2f R= . 2

Œ"‡≈›ª± Œ˚ Œ·±˘±fl¡±1 "±À¬Û±Ú1 Œé¬SÓ¬ /2f R= º

Œ"‡±› Œ˚ Œ·±˘±fl¡±¬ı˛ "¬Û«ÀÌ¬ı˛ Œé¬ÀS /2f R= º

(j) What is the focal length of a convex lens of focal length 30 cm
in contact with a concave lens of focal length 20 cm. Is the
system a converging or diverging lens ? 1½+½=2

30 cm Ù¬ífl¡±Â" &"‚«…1 Î¬◊M""̆  Œ˘k ¤‡Ú 20 cm Ù¬ífl¡±Â" &"‚«…1 ’ªÓ¬˘ Œ˘k ¤‡Ú1
¸—¶Û «̇Ó¬ 1‡± & "̋"ÀÂ"º Œ˘k õ∂Ì±˘œÀÈ¬±1 ¸˜Ó≈¬˘… Ù¬ífl¡±Â" &"‚«… øfl¡˜±Ú' ¸˜Ó≈¬˘… Œ˘k‡Ú
Î¬◊M""̆  ŒÚ ’ªÓ¬˘'

¤fl¡øÈ¬ 30 cm ŒÙ¬±fl¡±¸ &"À‚«…¬ı˛ Î¬◊M""̆  Œ˘k ¤fl¡øÈ¬ 20 cm ŒÙ¬±fl¡±¸ &"À‚«…¬ı˛ ’¬ıÓ¬˘
Œ˘Àk¬ı˛ ¸—¶ÛÀ «̇ ¬ı˛±‡± "̋"À ˛̊ÀÂ"º Œ˘k õ∂Ì±˘œøÈ¬¬ı˛ ¸˜Ó≈¬˘… ŒÙ¬±fl¡±¸ &"‚«… fl¡Ó¬' ¸˜Ó¬˘
Œ˘køÈ¬ Î¬◊M""̆  Ú± ’¬ıÓ¬˘'

(k) Draw diagrams to show the refraction of a plane wave by
(i) a thin prism, (ii) a convex lens. 1+1=2

(i) ¤È¬± ¬Û±Ó¬˘ øõ∂Ê"̃  ’±1n∏ (ii) ¤‡Ú Î¬◊M""̆  Œ˘kÓ¬ ’±¬ÛøÓ¬Ó¬ ¸˜Ó¬˘ Ó¬1—·1 õ∂øÓ¬¸1Ì
Œ "̋"±ª± Œ"‡≈ª±¬ıÕ˘ ø‰¬S ’—fl¡Ú fl¡1±º

(i) ¤È¬± ¬Û±Ó¬˘± øõ∂Ê"̃  ¤¬ı— (ii) ¤fl¡øÈ¬ Î¬◊M""̆  Œ˘Àk ’±¬ÛøÓ¬Ó¬ ¸˜Ó¬˘ Ó¬¬ı˛Àe¬ı˛ õ∂øÓ¬¸¬ı˛Ì
"̋"› ˛̊± Œ"‡±ÀÚ±¬ı˛ Ê"Ú… ø‰¬S ’ÇÚ fl¡À¬ı˛±º

(l) What is the de Broglie wavelength of a bullet of mass 0·040 kg
travelling at a speed of 1·0 kms–1 ? 2

1·0 kms–1 ^nøÓ¬À1 ·øÓ¬ fl¡1± 0·040 kg ˆ¬11 ¬ıµ≈fl¡1 &˘œ ¤È¬±1 Î¬…± ¬ıË̊ ˛ Ó¬1—·Õ‚«…
øfl¡˜±Ú "̋"í¬ı'

1·0 kms–1 ^nÓ¬ ·øÓ¬ÀÓ¬ fl¡¬ı̨± ¤fl¡øÈ¬ 0·040 kg ˆ¬À¬ı̨¬ı̨ ¬ıµ≈Àfl¡¬ı̨ &˘œ¬ı̨ Î¬…± ¬ıË̊  ̨Ó¬¬ı̨eÕ"‚«…
fl¡Ó¬ "̋"À¬ı'

Contd.
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(m) Draw a graph representing variation of number of scattered
particles detected with respect to scattering angle in α-particle
scattering. 2

α-fl¡øÌfl¡±1 ø¬ı26≈"1ÌÓ¬ ø¬ı26≈"ø1Ó¬ fl¡Ì±1 ¸—‡…± ø¬ı26≈"1Ì Œfl¡±Ì1 ˘·Ó¬ øfl¡"À1 ¬Ûø1ªÓ«¬Ú "̋"̊ ˛,
¤Î¬±˘ Œ˘‡ ’—fl¡Ú fl¡ø1 Œ"‡≈›ª±º

α-fl¡øÌfl¡±¬ı˛ ø¬ı26≈"¬ı˛ÀÌ ø¬ı26≈"ø¬ı˛Ó¬ fl¡Ì±¬ı˛ ¸—‡…± ø¬ı26≈"¬ı˛Ì Œfl¡±ÀÌ¬ı˛ ¸Àe fl¡œˆ¬±À¬ı ¬Ûø¬ı˛¬ıÓ«¬Ú "̋"̊ ˛,
¤fl¡øÈ¬ Œ˘‡ ’ÇÚ fl¡À¬ı˛ Œ"‡±›º

(n) Write few lines on nuclear force. 2

øÚÎ¬◊flv¡œ ˛̊ ¬ı˘1 ›¬Û1Ó¬ Œfl¡ ◊̋""̇ ±1œ˜±Ú ø˘‡±º

øÚÎ¬◊flv¡œ ˛̊ ¬ıÀ˘¬ı˛ Î¬◊¬ÛÀ¬ı˛ fl¡À ˛̊fl¡ ¸±ø¬ı˛ Œ˘À‡±º

(o) Write at least one line on each of the following and name the
materials : 1+1=2
(i) Eg > 3 eV and (ii) Eg < 3 eV.

Ó¬˘Ó¬ ø"̊ ±̨¸ ”̋̃ ""1 ›¬Û1Ó¬ ’ôLÓ¬– ¤Àfl¡±˙±1œÕfl¡ ø˘‡± ’±1n∏ õ∂ÀÓ¬…fl¡ø¬ıÒ ¬Û"±Ô«1 Ú±˜ ø˘ø‡¬ı± –
(i) Eg > 3 eV ’±1n∏ (ii) Eg < 3 eV.

øÚÀ•ß±Mê"&ø˘¬ı˛ Î¬◊¬ÛÀ¬ı˛ ’ôLÓ¬– ¤fl¡øÈ¬ ¸±ø¬ı˛ Œ˘À‡± ¤¬ı— õ∂ÀÓ¬…fl¡ ¬ı˛fl¡À˜¬ı˛ ¬Û"±ÀÔ«¬ı˛ Ú±˜
Œ˘À‡± –
(i) Eg > 3 eV ¤¬ı— (ii) Eg < 3 eV.

3. Answer the following questions : 3×9=27

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

øÚÀ•ß±Mê" õ∂ùü&ø˘¬ı˛ Î¬◊M""¬ı˛ Œ˘À‡± –

(a) (i) Explain the meaning of the statement ‘electric charge of
a body is quantised’. 1½

(ii) Estimate the number of electrons transferred when a
polythine  piece rubbed with wool is found to have a
negative charge of 3 × 10–1 C. 1½

(i) ë¬ıd ¤È¬±1 &¬ı≈"…øÓ¬fl¡ ’±Ò±Ú Œfl¡±ª±+I◊œ ˛̊í Œ¬ı±˘± fl¡Ô± ∏̄±1 ¬ı…±‡…± fl¡1±º

(ii) ¬Ûø˘øÔÚ È≈¬fl≈¡1± ¤È¬± ÿÀ˘À1 ‚“̋ ""±1 Ù¬˘Ó¬ 3 × 10–1 C ˜±Ú1 Ÿ¬Ì±Rfl¡ ’±Ò±Ú ‘̧ø©Ü
"̋"íÀ˘ ¶ö±Ú±ôLø1Ó¬ ◊̋""À˘"™""Ú1 ¸—‡…± øÚ1+¬ÛÌ fl¡1±º
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(i) ë¤fl¡øÈ¬ ¬ıd¬ı˛ &¬ı≈"…øÓ¬fl¡ ’±Ò±Ú Œfl¡± ˛̊±KI◊œ ˛̊í ñ ¤ ◊̋"" Î¬◊øMê"øÈ¬ ¬ı…±‡…± fl¡À¬ı˛±º

(ii) ¤fl¡øÈ¬ ¬Ûø˘øÔÀÚ1 È≈¬fl¡1± Î¬◊̆  ø"À ˛̊ ‚¸±1 Ù¬À˘ 3×10–1 C ˜±ÀÚ¬ı˛ Ÿ¬Ì±Rfl¡ ’±Ò±Ú
‘̧ø©Ü "̋"À˘ ¶ö±Ú±ôLø¬ı˛Ó¬ ◊̋""À˘fl¡¬∏CÀÚ¬ı˛ ¸—‡…± øÚ¬ı˛+¬ÛÌ fl¡À¬ı˛±º

OR / Ú± ◊̋√√¬ı± / ’Ô¬ı±
Two parallel plates, each of area A, separated by a distance d have
charges Q and – Q on them respectively. Considering d2 << A, find
out an expression for capacitance of the system. 3

≈"‡Ú ¸˜±ôL1±˘ Œõ,È¬ SêÀ˜ Q ’±1n∏ – Q ’±Ò±Ú ≈̊Mê" ’±1n∏ õ∂øÓ¬‡Ú A Œé¬SÙ¬˘ ø¬ıø˙©Ü ¬Û1•Û1
d ¬ı…ªÒ±ÚÓ¬ ’±ÀÂ"º d2 << A ¬ı≈ø˘ Òø1 &˘ ¬ı…ª¶ö±ÀÈ¬±1 Ò±1fl¡Q1 ¤È¬± õ∂fl¡±˙ 1±ø˙ øÚÌ«̊ ˛ fl¡1±º

≈"øÈ¬ ¸˜±ôL¬ı˛±˘ ŒõïÈ¬ SêÀ˜ Q ¤¬ı— –Q ’±Ò±Ú ≈̊Mê" ¤¬ı— õ∂øÓ¬øÈ¬ A Œé¬SÙ¬˘ø¬ıø˙©Ü ¬Û¬ı˛¶Û¬ı˛ d
¬ı…¬ıÒ±ÀÚ ’±ÀÂ"º d2 << A ¬ıÀ˘ ÒÀ¬ı˛ øÚÀ ˛̊ ¬ı…¬ı¶ö±øÈ¬¬ı˛ Ò±¬ı˛fl¡ÀQ¬ı˛ ¤fl¡øÈ¬ õ∂fl¡±˙ ¬ı˛±ø˙ øÚÌ«̊ ˛ fl¡À¬ı˛±º
(b) In the diagram shown below 3I current enters the network at

A. Show the directions and magnitudes of currents in terms
of I along any closed path including the battery. If the value
of each resistor is 2 Ω, calculate I. 3

Ó¬˘Ó¬ Œ"‡≈›ª± Œ1±Òfl¡1 ¸7¡¡¡±ÀÈ¬±1 A ø¬ıµ≈Ó¬ 3 I ø¬ı≈"…» õ∂Àª˙ fl¡ø1ÀÂ"º ¸7¡¡¡±ÀÈ¬±Ó¬
õ∂ª±ø "̋"Ó¬ ø¬ı≈"…Ó¬1 ø"̇  ’±1n∏ I 1 ¸˝""±˚˛Ó¬ õ∂fl¡±˙ fl¡1± ˜±Ú Œ"‡≈›ª±º ˚ø" õ∂øÓ¬ÀÈ¬± Œ1±Òfl¡1
˜±Ú 2 Ω "̋"̊ ˛ ŒÓ¬ÀôL I 1 ˜±Ú øÚÌ«̊ ˛ fl¡1±º

ÚœÀ‰¬ Œ"‡±ÀÚ± Œ¬ı˛±ÒÀfl¡¬ı˛ ¸7¡¡¡±øÈ¬¬ı˛ A ø¬ıµ≈ÀÓ¬ 3 I ø¬ı≈"…» õ∂À¬ı˙ fl¡¬ı˛ÀÂ"º ¸7¡¡¡±øÈ¬ÀÓ¬ õ∂¬ı±ø "̋"Ó¬
ø¬ı≈"…ÀÓ¬¬ı˛ ø"̇ ± ¤¬ı— I-¤¬ı˛ ¸± "̋"±À˚… õ∂fl¡±˙ fl¡¬ı˛± ˜±Ú Œ"‡±›º ˚ø" õ∂øÓ¬øÈ¬ Œ¬ı˛±ÒÀfl¡¬ı˛ ˜±Ú
2 Ω "̋"̊ ˛ Ó¬± "̋"À˘ I-¤¬ı˛ ˜±Ú øÚÌ«̊ ˛ fl¡À¬ı˛±º

Contd.
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OR / Ú± ◊̋√√¬ı± / ’Ô¬ı±
If a potential difference V is applied to the ends of a conductor
of resistivity ρ, length l, cross-sectional area A and total
resistance R, show that the magnitude of electric field
E jρ= ,where j is the magnitude of current density. Also show

that j Eσ=
 

, where σ is the conductivity. 2½+½=3

˚ø" ρ Œ1±Òfl¡Ó¬±1, l &"‚«…1, A õ∂¶öÀ26""1 ’±1n∏ R ≈̃Í¬ Œ1±Ò1 ¤Î¬±˘ ¬Ûø1¬ı± "̋"œ1 ≈"̋ ◊"" ”̃11
˜±Ê"Ó¬ V ø¬ıˆ¬ª±ôL1 õ∂À ˛̊±· fl¡1± "̋"̊ ˛, ŒÓ¬ÀôL Œ"‡≈›ª± Œ˚ &¬ı≈"…øÓ¬fl¡ Œé¬S1 ˜±Ú E jρ= ,

˚íÓ¬ j "̋"í˘ õ∂ª± "̋" ‚ÚQº ¤ ◊̋""ÀÈ¬±› Œ"‡≈›¬ı± Œ˚ j Eσ=
 

, ˚íÓ¬ σ "̋"í˘ ¬Ûø1¬ı± "̋"œÓ¬±º

˚ø" ρ Œ¬ı˛±Òfl¡Ó¬±¬ı˛, l &"À‚«…¬ı˛, A õ∂¶öÀ26"À"¬ı˛ ¤¬ı— R Œ˜±È¬ Œ¬ı˛±ÀÒ¬ı˛ ¤fl¡øÈ¬ ¬Ûø¬ı˛¬ı± "̋"œ¬ı˛ ≈"̋ ◊"
≈̃G≈¬ı˛ ˜ÀÒ… V ø¬ıˆ¬¬ı±ôL¬ı˛ õ∂À ˛̊±· fl¡¬ı˛± "̋"̊ ˛, Ó¬± "̋"À˘ Œ"‡±› Œ˚ &¬ı≈"…øÓ¬fl¡ Œé¬ÀS¬ı˛ ˜±Ú

E jρ= , Œ˚‡±ÀÚ j "̋"̆  õ∂¬ı± "̋" ‚ÚQº ¤øÈ¬› Œ"‡±› Œ˚ j Eσ=
 

, Œ˚‡±ÀÚ σ "̋"̆
¬Ûø¬ı˛¬ı± "̋"œÓ¬±º

(c) State Ampere’s circuital law. Using the law calculate the
magnetic field at a distance r outside an indefinitely long wire
carrying current I. How does the magnetic field depend on the
length of the wire ? 1+1½+½=3

¤ø•Û ˛̊±1Ó¬ ¬ıÓ«¬Úœ ¸•§gœ ˛̊ ”̧SÀÈ¬± ø˘‡±º ”̧SÀÈ¬± ¬ı…ª "̋"±1 fl¡ø1 I ø¬ı≈"…» õ∂ª±ø "̋"Ó¬ ¤Î¬±˘
¬Ûø1¬ı± "̋"œ1 ¬ı±ø "̋"1Ó¬ r ”"1QÓ¬ Ôfl¡± ¤È¬± ø¬ıµ≈Ó¬ Œ‰¬Ãø•§fl¡ Œé¬S ·ÌÚ± fl¡1±º ¤ ◊̋"" Œ‰¬Ã•§fl¡
Œé¬S1 ˜±Ú Ó“¬±1Î¬±˘1 &"‚«…1 ›¬Û1Ó¬ øfl¡"À1 øÚ «̂¬1 fl¡À1'

’…±ø•Û ˛̊±À¬ı˛ ¬ıÓ«¬Úœ ¸•§gœ ˛̊ ”̧SøÈ¬ Œ˘À‡±º ”̧S ¬ı…¬ı "̋"±¬ı˛ fl¡À¬ı˛ I ø¬ı≈"…» õ∂¬ı±ø "̋"Ó¬ ¤fl¡øÈ¬
¬Ûø¬ı˛¬ı± "̋"œ¬ı˛ ¬ı± ◊̋""À¬ı˛ r ”"¬ı˛ÀQ Ô±fl¡± ¤fl¡øÈ¬ ø¬ıµ≈ÀÓ¬ Œ‰¬Ãø•§fl¡ Œé¬S ·ÌÚ± fl¡À¬ı˛±º ¤ ◊̋"" Œ‰¬Ã•§fl¡
Œé¬ÀS¬ı˛ ˜±Ú Ó¬±¬ı˛øÈ¬¬ı˛ &"À‚«…¬ı˛ Î¬◊¬ÛÀ¬ı˛ øfl¡ˆ¬±À¬ı øÚ «̂¬¬ı˛ fl¡À¬ı˛'

OR / Ú± ◊̋√√¬ı± / ’Ô¬ı±
Define magnetisation M of a substance. Draw the pattern of
magnetic field lines near (i) diamagnetic and (ii) paramagnetic
substance when they are put inside a uniform magnetic field.

1+1+1=3
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‰≈¬•§fl¡±˚̨Ú (M ) 1 ¸—:± ø"̊ ±̨º ¬ı±ø "̋"…fl¡ Œ‰¬Ãø•§fl¡ Œé¬S ¤‡ÚÓ¬ ¸—¶ö±ø¬ÛÓ¬ (i) ¤Î¬±˘ ’Ì≈‰≈¬•§fl¡œ˚̨
’±1n∏ (ii) ¤Î¬±˘ ’¬Û‰≈¬•§fl¡œ ˛̊ ¬Û"±Ô«1 fl¡± ∏̄Ó¬ Œ‰¬Ãø•§fl¡ Œé¬SÀ1‡±1 ’±‰¬1Ì Œ"‡≈ª±¬ıÕ˘ ø‰¬S
’“±fl¡±º

‰≈¬•§fl¡± ˛̊Ú (M)-¤¬ı˛ ¸—:± "±›º ¤fl¡øÈ¬ ¬ı±ø "̋"…fl¡ Œ‰¬Ãø•§fl¡ Œé¬ÀS ¸—¶ö±ø¬ÛÓ¬ (i) ¤fl¡øÈ¬
’Ì≈‰≈¬•§fl¡œ ˛̊ ¤¬ı— (ii) ¤fl¡øÈ¬ ’¬Û‰≈¬•§fl¡œ ˛̊ ¬Û"±ÀÔ«¬ı˛ ¬Û±À˙ Œ‰¬Ãø•§fl¡ Œé¬SÀ¬ı˛‡±¬ı˛ ’±‰¬¬ı˛Ì
Œ"‡±ÀÚ±¬ı˛ Ê"Ú… ø‰¬S ’“±fl¡º

(d) Mention one difference between an AC generator and a motor.
Draw a neat diagram of AC generator and indicate there (i) the
coil, (ii) the slip rings, (iii) the axle and (iv) the carbon brasses.

1+4×½=3

¤È¬± ¬Ûø1¬ıÓ¬œ« õ∂ª± "̋" Î¬◊»¬Û±"fl¡ ’±1n∏ ¤È¬± ˜È¬11 ˜±Ê"Ó¬ Ôfl¡± ¤È¬± ¬Û±Ô«fl¡… Î¬◊À~‡ fl¡1±º
¤.ø‰¬. õ∂ª± "̋" Î¬◊»¬Û±"fl¡ ¤È¬±1 ¬Ûø1©®±1 ø‰¬S ’—fl¡Ú fl¡ø1 Ó¬±Ó¬ (i) fl≈¡G˘œ, (ii) øù,¬Û ø1—,
(iii) Ò”1± ’±1n∏ (iv) fl¡±¬ı«Ú ¬ıË±Â" ø‰¬ø˝êÓ¬ fl¡1±º

¤fl¡øÈ¬ ¬Ûø¬ı˛¬ıÓ¬( õ∂¬ı± "̋" Î¬◊»¬Û±"fl¡ ¤¬ı— ¤fl¡øÈ¬ Œ˜±È¬À¬ı˛¬ı˛ ˜ÀÒ… Ô±fl¡± ¤fl¡øÈ¬ ¬Û±Ô«fl¡… Î¬◊À~‡
fl¡À¬ı˛±º ¤fl¡øÈ¬ ¤.ø¸. õ∂¬ı± "̋" Î¬◊»¬Û±"Àfl¡¬ı˛ ¬Ûø¬ı˛©®±¬ı˛ ø‰¬S ’ÇÚ fl¡À¬ı˛ Œ¸øÈ¬ÀÓ¬ (i) fl≈¡G˘œ,
(ii) øÄ¬Û ø¬ı˛„"", (iii) ’é¬Ò≈¬ı˛± ¤¬ı— (iv) fl¡±¬ı«Ú ¬ıË±˙ ø‰¬ø˝êÓ¬ fl¡À¬ı˛±º

OR / Ú± ◊̋√√¬ı± / ’Ô¬ı±
Discuss any three of the following in the case of a transformer :
(in very short) 1+1+1=3

(i) Flux leakage

(ii) Resistance of the windings

(iii) Eddy currents

(iv) Hysteresis

¤È¬± 1+¬Û±ôL1fl¡1 Œé¬SÓ¬ Ó¬˘Ó¬ ø" ˛̊± ø˚Àfl¡±ÀÚ± øÓ¬øÚÈ¬±1 ›¬Û1Ó¬ ’±À˘±‰¬Ú± fl¡1± –
[’øÓ¬ ‰¬ ≈̃Õfl¡]

(i) ’±Àª˙1 ’¬Û‰¬ ˛̊

(ii) ¬Û±fl¡1 Œ1±Ò

(iii) ¤øÎ¬ õ∂ª± "̋"

(iv) ø¬ı˘•§±Ú≈̧ 1Ì

Contd.
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¤fl¡øÈ¬ ¬∏C±kÙ¬ «̃±À¬ı˛¬ı˛ Œé¬ÀS ÚœÀ‰¬ Œ"› ˛̊± Œ˚-Œfl¡±ÀÚ± øÓ¬ÚøÈ¬¬ı˛ Î¬◊¬ÛÀ¬ı˛ ’±À˘±‰¬Ú± fl¡À¬ı˛± –
[’øÓ¬ ¸—Àé¬À¬Û]

(i) ’±À¬ıÀ˙¬ı˛ ’¬Û‰¬ ˛̊

(ii) ¬Û±Àfl¡¬ı˛ Œ¬ı˛±Ò

(iii) ¤øÎ¬ õ∂¬ı± "̋"

(iv) ø¬ı˘•§±Ú≈̧ ¬ı˛Ì

(e) A ray of light is suffering refraction at a spherical surface of
radius of curvature R and separating two media of refractive
indices n1 (lighter) and n2 (denser). Show that

2 2 11n n nn
v u R

−
− = . 3

n1 [˘‚≈Ó¬1] ’±1n∏ n2 [‚ÚÓ¬1] õ∂øÓ¬¸1±—fl¡1 ≈"̋ ◊"" ˜±Ò…˜fl¡ ¬Û‘Ôfl¡ fl¡1± R “̂¬±Ê "¬ı…±¸±Ò«1
¤‡Ú Œ·±˘±fl¡±1 ¬Û‘á¬Ó¬ ¤È¬± 1øù¨1 õ∂øÓ¬¸1Ì ‚øÈ¬ÀÂ"º Œ"‡≈›ª± Œ˚

2 2 11n n nn
v u R

−
− = .

n1 [˘‚≈Ó¬¬ı˛] ¤¬ı— n2 [‚ÚÓ¬¬ı˛] õ∂øÓ¬¸¬ı˛±—Àfl¡¬ı˛ ≈"̋ ◊"" ˜±Ò…˜Àfl¡ ¬Û‘Ôfl¡ fl¡¬ı˛± R “̂¬±Ê" ¬ı…±¸±ÀÒ«¬ı˛
¤fl¡øÈ¬ Œ·±˘±fl¡±¬ı˛ ¬Û‘Àá¬ ¤fl¡øÈ¬ ¬ı˛øù¨¬ı˛ õ∂øÓ¬¸¬ı˛Ì ‚ÀÈ¬ÀÂ"º Œ"‡±› Œ˚,

2 2 11n n nn
v u R

−
− =

OR / Ú± ◊̋√√¬ı± / ’Ô¬ı±
Find the position of the image formed by the lens combination
given below. 1½+1½=3

Ó¬˘Ó¬ ø"̊ ˛± Œ˘k õ∂Ì±˘œÀÈ¬±Àª ·Í¬Ú fl¡1± õ∂øÓ¬ø¬ı•§ÀÈ¬±1 ’ª¶ö±Ú øÚÌ«̊ ˛ fl¡1±º

øÚ•ßø˘ø‡Ó¬ Œ˘k õ∂Ì±˘œøÈ¬¬ı˛ ·Í¬Ú fl¡¬ı˛± õ∂øÓ¬ø¬ı•§øÈ¬¬ı˛ ’¬ı¶ö±Ú øÚÌ«̊ ˛ fl¡À¬ı˛±º

10f cm= −10f cm= +

30cm

5cm

O
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(f) State Huygens principle and define wavefront. To represent a
wavefront draw a semicircular line of a suitable radius. Now
draw the next forwarding wavefront by drawing a few secondary
wavelets after the time τ. The speed of the wave is v.

1½+½+1=3

"̋"± ◊̋""ÀÊ"k1 ÚœøÓ¬ÀÈ¬± ø˘‡± ’±1n∏ Ó¬1—·¸ij≈‡1 ¸—:± ø"̊ ˛±º ¤È¬± Ó¬1—·¸ij≈‡fl¡ ¬ı≈Ê"±¬ıÕ˘

Î¬◊¬Û ≈̊Mê" ¬ı…±¸±Ò«1 ¤Î¬±˘ ’Ò«¬ı‘M""±fl¡±1 Œ1‡± ’—fl¡Ú fl¡1±º ¤øÓ¬ ˛̊± Œ1‡±Î¬±˘1 ¬Û1± ≈"È¬±˜±Ú

Œ·ÃÌ Ó¬1—· ’“±øfl¡ τ ¸˜ ˛̊1 ¬Û±Â"Ó¬ ·Í¬Ú Œ "̋"±ª± ¬Û1¬ıÓ¬( Ó¬1—·¸ij≈‡ÀÈ¬± ’“±fl¡±º Ó¬1—· ^nøÓ¬

vº

"̋"± ◊̋""ÀÊ"k-¤¬ı˛ ÚœøÓ¬øÈ¬ Œ˘À‡± ¤¬ı— Ó¬¬ı˛e¸ ”̃À "̋"¬ı˛ ¸—:± "±›º Ó¬¬ı˛e¸•ú≈‡Àfl¡ Œ¬ı±Á¡±ÀÚ±¬ı˛

Ê"Ú… Î¬◊¬Û ≈̊Mê" ¬ı…±¸±ÀÒ«¬ı˛ ¤fl¡øÈ¬ ’Ò«¬ı‘M""±fl¡±¬ı˛ Œ¬ı˛‡± ’ÇÚ fl¡À¬ı˛±º ¤‡Ú Œ¬ı˛‡±øÈ¬ ŒÔÀfl¡ ≈"̋ ◊""øÈ¬

Œ·ÃÌ Ó¬¬ı˛e ¤“Àfl¡ τ ¸˜À ˛̊¬ı˛ ¬Û¬ı˛ ·Í¬Ú "̋"› ˛̊± ¬Û¬ı˛¬ıÓ¬( Ó¬¬ı˛e¸•ú≈‡øÈ¬ ’“±fl¡º Ó¬¬ı˛e ^nøÓ¬ vº

OR / Ú± ◊̋√√¬ı± / ’Ô¬ı±

In a Young’s double-slit experiment, monochromatic light of
wavelength 600 nm is used. Determine the distance of the
screen from the slits if the slits are separated by 0·28 mm and
the distance of the central bright fringe and the fourth bright
fringe is 1·2 cm. 3

◊̋""̊ ˛„""1 ø¡Z-øÂ"̂  ¬Û1œé¬±Ó¬, 600 nm Ó¬1—·Õ"‚«…1 ¤fl¡¬ıÌ( Œ¬Û± "̋"1 ¬ı…ª "̋"±1 fl¡1± & "̋"ÀÂ"º ˚ø"

øÂ"̂  ≈"È¬±1 ¬ı…ªÒ±Ú 0·28 mm ’±1n∏ Œfl¡fœ ˛̊ Î¬◊8˘ ¬ÛøÈ¬1 ¬Û1± ‰¬Ó≈¬Ô« Î¬◊8˘ ¬ÛøÈ¬1 ”"1Q

1·2 cm "̋"̊ ˛, ŒÓ¬ÀôL øÂ"̂ 1¬Û1± ¬Û«"±1 ”"1Q øÚÌ«̊ ˛ fl¡1±º

◊̋""̊ ˛„""-¤¬ı˛ ø¡Z-øÂ"̂  ¬Û¬ı˛œé¬±ÀÓ¬ 600 nm Ó¬¬ı˛eÕ"À‚«…¬ı˛ ¤fl¡¬ıÌ( ’±À˘± ¬ı…¬ı "̋"±¬ı˛ fl¡¬ı˛± "̋"À ˛̊ÀÂ"º

˚ø" øÂ"̂  ≈"øÈ¬¬ı˛ ¬ı…¬ıÒ±Ú 0·28 mm ¤¬ı— Œfl¡fœ ˛̊ Î¬◊8˘ ¬ÛøA¬ı˛ ŒÔÀfl¡ ‰¬Ó≈¬Ô« Î¬◊8˘ ¬ÛøA¬ı˛

”"¬ı˛Q 1·2 cm "̋"̊ ˛, Ó¬± "̋"À˘ øÂ"̂  ŒÔÀfl¡ ¬Û«"±¬ı˛ ”"¬ı˛Q øÚÌ«̊ ˛ fl¡À¬ı˛±º

Contd.
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(g) What is stopping potential ? Answer the following in short :
1+4×½=3

(i) Is the stopping potential V0 a definite value of retarding
potential for a definite frequency of incident radiation but
of different intensities ?

(ii) Whether V0 is different for different values of frequencies
of incident radiation but of same intensity ?

(iii) Does the saturation photoelectric current for different
frequencies remain the same ?

(iv) Define threshold frequency for a material.

õ∂øÓ¬¬ıgfl¡ ø¬ıˆ¬ª øfl¡' Ó¬˘Ó¬ ø"̊ ˛± õ∂ùü¸ ”̃̋ ""1 ‰¬ ≈̃ Î¬◊M""1 ø"̊ ˛± –

(i) Œ¬ıÀ˘· Œ¬ıÀ˘· õ∂±¬ı˘…1 øfl¡c ¤Àfl¡ fl¡•ÛÚ±—fl¡1 ’±¬ÛøÓ¬Ó¬ Œ¬Û± "̋"11 ¬ı±À¬ı õ∂øÓ¬¬ıgfl¡
ø¬ıˆ¬ª ¤fl¡ øÚøV«©Ü ˜±Ú1 ˜Lö1Ìfl¡±1œ ø¬ıˆ¬ª "̋"̊ ˛ÀÚ'

(ii) Œ¬ıÀ˘· Œ¬ıÀ˘· fl¡•ÛÚ±—fl¡1 øfl¡c ¤Àfl¡ õ∂±¬ı˘…1 ’±¬ÛøÓ¬Ó¬ Œ¬Û± "̋"11 ¬ı±À¬ı V0 1 ˜±Ú
Œ¬ıÀ˘· Œ¬ıÀ˘· "̋"̊ ˛ ŒÚ Ú "̋"̊ ˛'

(iii) Œ¬ıÀ˘· Œ¬ıÀ˘· fl¡•ÛÚ±—fl¡1 ¬ı±À¬ı ’±À˘±fl¡ &¬ı≈"…øÓ¬fl¡ ¸—¬Û‘Mê" õ∂ª± "̋" ¤Àfl¡ Ô±Àfl¡ÀÚ'

(iv) õ∂øÓ¬¬ıgfl¡-fl¡•ÛÚ±—fl¡1 ¸—:± ø"̊ ˛±º

õ∂øÓ¬¬ıgfl¡ ø¬ıˆ¬¬ı fl¡œ' øÚÀ•ß±Mê" õ∂ùü¸ ”̃À "̋"¬ı˛ ¸—øé¬5 Î¬◊M""¬ı˛ "±› –

(i) øˆ¬iß øˆ¬iß õ∂±¬ıÀ˘…¬ı˛ øfl¡c ¤fl¡ ◊̋"" fl¡•ÛÚ±—Àfl¡¬ı˛ ’±¬ÛøÓ¬Ó¬ ’±À˘±¬ı˛ Ê"Ú… õ∂øÓ¬¬ıgfl¡
ø¬ıˆ¬¬ı ¤fl¡øÈ¬ øÚø«"©Ü ˜±ÀÚ¬ı˛ ˜Lö¬ı˛Ìfl¡±¬ı˛œ ø¬ıˆ¬¬ı fl¡œ'

(ii) øˆ¬iß øˆ¬iß fl¡•ÛÚ±—Àfl¡¬ı˛ øfl¡c ¤fl¡ ◊̋"" õ∂±¬ıÀ˘…¬ı˛ ’±¬ÛøÓ¬Ó¬ ’±À˘±¬ı˛ Ê"Ú… V0 ¤¬ı˛ ˜±Ú
øˆ¬iß øˆ¬iß "̋"̊ ˛ øfl¡'

(iii) øˆ¬iß øˆ¬iß fl¡•ÛÚ±—Àfl¡¬ı˛ Ê"Ú… ’±À˘±fl¡ &¬ı≈"…øÓ¬fl¡ ¸—¬Û‘Mê "õ∂¬ı± "̋" ¤fl¡ ◊̋"" Ô±Àfl¡ øfl¡'

(iv) õ∂øÓ¬¬ıgfl¡-fl¡•ÛÚ±—Àfl¡¬ı˛ ¸—:± "±›º
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OR / Ú± ◊̋√√¬ı± / ’Ô¬ı±
The work function of caesium metal is 2·14eV. When light of
frequency 6 × 1014Hz is incident on the metal surface,
photoemission of electrons occurs. What is the

(i) maximum kinetic energy of the emitted electron

(ii) stopping potential ? 1½+1½=3

ø‰¬øÊ"̊ ˛±˜ Ò±Ó≈¬1 fl¡± «̊-Ù¬˘Ú 2·14eVº 6 × 1014Hz fl¡•ÛÚ±—fl¡1 Œ¬Û± "̋"À1 Ò±Ó≈¬ÀÈ¬±1 ¬Û1±
Ù¬í È¬ ◊̋""À˘"™""Ú øÚ·«Ó¬ fl¡ø1¬ı ¬Û±À1º ŒÓ¬ÀÚ "̋"íÀ˘ Ó¬˘1 1±ø˙Àfl¡ ◊̋""È¬± øÚÌ«̊ ˛ fl¡1± –

(i) øÚ·«Ó¬ ◊̋""À˘"™""Ú1 ¸À¬ı«±2‰¬ ·øÓ¬-˙øMê"

(ii) õ∂øÓ¬¬ıgfl¡-ø¬ıˆ¬ª

ø¸øÊ"̊ ˛±˜ Ò±Ó≈¬¬ı˛ fl¡± «̊-Ù¬˘Ú 2·14eVº 6 × 1014Hz fl¡•ÛÚ±—Àfl¡¬ı˛ ’±À˘± Ò±Ó≈¬øÈ¬ ŒÔÀfl¡
Ù¬ÀÈ¬± ◊̋""À˘fl¡¬∏CÚ øÚ·«Ó¬ fl¡¬ı˛ÀÓ¬ ¬Û±À¬ı˛º Ó¬± "̋"À˘ ÚœÀ‰¬¬ı˛ ¬ı˛±ø˙&ø˘ øÚÌ«̊ ˛ fl¡À¬ı˛± –

(i) øÚ·«Ó¬ ◊̋""À˘fl¡¬∏CÀÚ¬ı˛ ¸À¬ı«±2‰¬ ·øÓ¬-˙øMê"

(ii) õ∂øÓ¬¬ıgfl¡-ø¬ıˆ¬¬ı

(h) State (i) Bohr’s second postulate and (ii) de Broglie relation
representing matter wave. Using de Broglie’s relation obtain
the quantum condition proposed by Bohr for the angular
momentum of an electron moving in the nth circular orbit of
radius rn . (Speed vn) ½+½+2=3

(i) ¬ıí11 ø¡ZÓ¬œ ˛̊ ¶§œfl¡± «̊… ’±1n∏ (ii) ¬Û"±Ô« Ó¬1—·1 Ò±1Ì± ’±·¬ıÀÏ¬ˇ±ª± Î¬…± ¬ıË̊ ˛1 ¸˜œfl¬1ÌÀÈ¬±
Î◊¬À~‡ fl¬1±º Î¬…± ¬ıË̊ ˛1 ¸˜œfl¡1ÌÀÈ¬± ¬ı…ª "̋"±1 fl¡ø1 ¬ıíÀ1 ’±·¬ıÀÏ¬ˇ±ª± rn ¬ı…±¸±Ò«1 n-Ó¬˜
¬ı‘Mœ ˛̊ fl¡é¬¬ÛÔÓ¬ ‚”ø1 Ôfl¡± ¤È¬± ◊̋""À˘"™""Ú1 Œfl¡ÃøÌfl¡ ˆ¬1À¬ı·1 Œfl¡±ª±+I◊±˜ ‰¬Ó«¬ÀÈ¬± øÚÌ«̊ ˛ fl¡1±º
[^nøÓ¬ vn)

(i) ¬ıÀ¬ı˛¬ı˛ ø¡ZÓ¬œ ˛̊ ¶§œfl¡± «̊ ¤¬ı— (ii) ¬Û"±Ô« Ó¬¬ı˛Àe¬ı˛ Ò±¬ı˛Ì± õ∂¬ıÓ«¬Ú fl¡¬ı˛± ¬ıËÀ ˛̊¬ı˛ ¸˜œfl¡¬ı˛ÌøÈ¬
Î¬◊À~‡ fl¡À¬ı˛±º Î¬…± ¬ıËÀ ˛̊¬ı˛ ¸˜œfl¡¬ı˛ÌøÈ¬ ¬ı…¬ı "̋"±¬ı˛ fl¡À¬ı˛ ¬ıÀ¬ı˛¬ı˛ õ∂¬ıÓ«¬Ú fl¡¬ı˛± rn ¬ı…±¸±ÀÒ«¬ı˛ n Ó¬˜
¬ı‘M""œ ˛̊ fl¡é¬¬ÛÀÔ ‚≈À¬ı˛ Ô±fl¡± ¤fl¡øÈ¬ ◊̋""À˘fl¡¬∏CÀÚ¬ı˛ Œfl¡ÃøÌfl¡ ˆ¬¬ı˛À¬ıÀ·¬ı˛ Œfl¡± ˛̊±KI◊±˜ ˙Ó«¬øÈ¬ øÚÌ«̊ ˛
fl¡À¬ı˛±º [^nøÓ¬ vn]

Contd.
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OR / Ú± ◊̋√√¬ı± / ’Ô¬ı±
Obtain the binding energy (in MeV ) of a nitrogen nucleus

( )14
7 N , given

( )14
7 14 00307m N · u=

1 007825pm · u=

and 1 008665nm · u= 3

Ú± ◊̋""¬∏CíÀÊ"Ú øÚÎ¬◊øflv¡ ˛̊±Â"1 ( )14
7 N  ¬ıgÚ ˙øMê" (MeV ¤fl¡fl¡Ó¬] øÚÌ«̊ ˛ fl¡1±º ø"̊ ˛± ’±ÀÂ" ,

( )14
7 14 00307m N · u=

1 007825pm · u=

’±1n∏ 1 008665nm · u=

Ú± ◊̋""À¬∏C±ÀÊ"Ú øÚÎ¬◊øflv¡ ˛̊±À¸¬ı˛ ( )14
7 N  ¬ıgÚ ˙øMê" (MeV ¤fl¡Àfl¡] øÚÌ«̊ ˛ fl¡À¬ı˛±º Œ"› ˛̊± ’±ÀÂ",

( )14
7 14 00307m N · u=

1 007825pm · u=

¤¬ı— 1 008665nm · u=

(i) Draw a p-n junction and its symbol. Explain how the barrier
potential is formed across the junction (in short).

½+½+2=3

¤È¬± p-n Ê"±—‰¬Ú ’±1n∏ ◊̋""̊ ˛±1 õ∂Ó¬œfl¡ ø‰¬˝ê ’—fl¡Ú fl¡1±º Ê"±—‰¬ÚÀÈ¬±Ó¬ õ∂±‰¬œ1 ø¬ıˆ¬ª øfl¡"À1
‘̧ø©Ü "̋"̊ ˛ ¬ı…±‡…± fl¡1± [‰¬ ≈̃Õfl¡]º

¤fl¡øÈ¬ p-n Ê"±—˙Ú ¤¬ı— ¤¬ı˛ õ∂Ó¬œfl¡ ø‰¬˝ê ’ÇÚ fl¡À¬ı˛±º Ê"±—˙ÚøÈ¬ÀÓ¬ õ∂±‰¬œ¬ı˛ ø¬ıˆ¬¬ı øfl¡ˆ¬±À¬ı
‘̧ø©Ü "̋"̊ ˛ ¬ı…±‡…± fl¡À¬ı˛±º [¸—Àé¬À¬Û]
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OR / Ú± ◊̋√√¬ı± / ’Ô¬ı±
What do you mean by rectification ? In how many ways this
can be done ? What are they ? Draw just the output waveform
of a half-wave rectifier. 1+4×½=3

¸—ø"̇ Ú ¬ı≈ø˘À˘ øfl¡ ¬ı≈Ê"±' Œfl¡ ◊̋""õ∂fl¡±À1 ¤ ◊̋"" ¸—ø"̇ Ú fl¡ø1¬ı ¬Û±ø1' Œ¸ ◊̋""Àfl¡ ◊̋""È¬± øfl¡ øfl¡' ¤È¬±
’Ò«Ó¬1—· ¸—ø"̇ fl¡1 Œfl¡ª˘ ’±Î¬◊È¬¬Û≈È¬ Ó¬1—·1 1+¬Û ’—fl¡Ú fl¡1±º

¸—ø"̇ Ú ¬ı˘ÀÓ¬ Ó≈¬ø˜ øfl¡ Œ¬ı±ÀÁ¡±' ¤ ◊̋"" ¸—ø"̇ Ú fl¡Ó¬ õ∂fl¡±À¬ı˛ fl¡¬ı˛± Œ˚ÀÓ¬ ¬Û±À¬ı˛' Œ¸&ø˘
fl¡œ fl¡œ' ¤fl¡øÈ¬ ’Ò«Ó¬¬ı˛e ¸—ø"̇ Àfl¡¬ı˛ Œfl¡¬ı˘ ’±Î¬◊È¬¬Û≈È¬ Ó¬¬ı˛Àe¬ı˛ ¬ı˛+¬Û ’ÇÚ fl¡À¬ı˛±º

4. Answer any three of the following questions :

Ó¬˘Ó¬ ø"̊ ˛± õ∂ùü¸ ”̃̋ ""1 ø˚Àfl¡±ÀÚ± øÓ¬øÚÈ¬±1 Î¬◊M""1 fl¡ø1¬ı± –

øÚÀ•ß±Mê" õ∂ùü&ø˘¬ı˛ Œ˚-Œfl¡±ÀÚ± øÓ¬ÚøÈ¬¬ı˛ Î¬◊M""¬ı˛ "±› –

(a) What is an electric dipole ? Define its dipole moment. Derive
an expression for the total field at an axial point P situated at
a distance r from the centre of the dipole as

( )3
0

2 ;
4

PE r a
rπ ε

= >>


1+1+3=5

&¬ı≈"…øÓ¬fl¡ ø¡ZÀ˜1n∏ øfl¡' ◊̋""̊ ˛±1 ø¡ZÀ˜1n∏-w±˜fl¡1 ¸—:± ø˘‡±º ¤È¬± ø¡ZÀ˜1n∏1 Œfl¡f1 ¬Û1± r
”"1QÓ¬ Ôfl¡± ¤È¬± ’é¬¶ö ø¬ıµ≈ P Ó¬ ˜≈Í¬ Œé¬S Ó¬˘Ó¬ ø"˚˛±1"À1 õ∂fl¡±˙ fl¡1±º

( )3
0

2 ;
4

PE r a
rπ ε

= >>


&¬ı≈"…øÓ¬fl¡ ø¡ZÀ˜è fl¡œ' ¤¬ı˛ ø¡ZÀ˜è-w±˜Àfl¡¬ı˛ ¸—:± Œ˘À‡±º ¤fl¡øÈ¬ ø¡ZÀ˜è Œfl¡f ŒÔÀfl¡ r
”"¬ı˛ÀQ Ô±fl¡± ¤fl¡øÈ¬ ’é¬¶ö ø¬ıµ≈ P-ÀÓ¬ Œ˜±È¬ Œé¬S øÚÀ•ß±Mê" Ò¬ı˛ÀÚ õ∂fl¡±˙ fl¡À¬ı˛±º

(b) Write in words when a combination of resistors is said to be
(i) series and (ii) parallel. Arrange 6 resistors each of 1 Ω in
such a way that the equivalent resistance of the combination
is 1·83 Ω. 1+1+3=5

Contd.
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Œ1±Òfl¡1 ¤È¬± ¸7¡¡¡±fl¡ Œfl¡øÓ¬ ˛̊± (i) Œ|Ìœ¬ıX ’±1n∏ (ii) ¸˜±ôL1±˘ ¬ı≈ø˘ Œfl¡±ª± "̋"̊ ˛ ˙ÀsÀ1
õ∂fl¡±˙ fl¡1±º ¸˜Ó≈¬˘… Œ1±Ò 1·83 Ω ¬Û±¬ı1 ¬ı±À¬ı 1 Ω Œ1±Ò1 6È¬± Œ1±Òfl¡1 ¸7¡¡¡± ¤È¬±
¸ÀÊ"±ª±º

Œ¬ı˛±ÒÀfl¡¬ı˛ ¤fl¡øÈ¬ ¸7¡¡¡±Àfl¡ (i) Œ|Ìœ¬ıX (ii) ¸˜±ôL¬ı˛±˘ ¬ı˘± "̋"̊ ˛ ˙Às õ∂fl¡±˙ fl¡À¬ı˛±º ¸˜Ó≈¬˘…
Œ¬ı˛±Ò 1·83 Ω ¬Û±› ˛̊±¬ı˛ Ê"Ú… 1 Ω Œ¬ı˛±ÀÒ¬ı˛ 6øÈ¬ Œ¬ı˛±ÒÀfl¡¬ı˛ ¤fl¡øÈ¬ ¸7¡¡¡± ¸±Ê"±›º

(c) A series LCR circuit connected to a variable frequency 230V
source as shown below, where L = 5·0 H, C = 80 μF and R = 40 Ω.
(Given ω = 50 rad s–1). 1+3+1=5
(i) Calculate the impedance of the circuit.
(ii) Determine the rms potential drops across R, L and C.
(iii) Show that the potential drop across the LC combination

is zero at the resonating frequency.

Ó¬˘Ó¬ ø"̊ ˛± ¬ıÓ«¬ÚœÀÈ¬± ¤È¬± ¬Ûø1¬ıÓ«¬Ú˙œ˘ fl¡•ÛÚ±—fl¡1 230V Î¬◊»¸1 ˘·Ó¬ ¸—À˚±· fl¡1±
LCR ¬ıÓ«¬Úœ, ˚íÓ¬ L = 5·0 H, C = 80 μF ’±1n∏ R = 40 Ωº
[ø"̊ ˛± ’±ÀÂ" ω = 50 rad s–1)

(i) ¬ıÓ«¬ÚœÀÈ¬±1 õ∂øÓ¬À1±Ò øÚÌ«̊ ˛ fl¡1±º
(ii) R, L ’±1n∏ C õ∂ÀÓ¬…fl¡1 ˜±Ê"Ó¬ ø¬ıˆ¬ª ¬ÛÓ¬Ú1 ·Î¬ˇ ¬ı·«̃ ”̆ 1 ˜±Ú øÚÌ«̊ ˛ fl¡1±º
(iii) Œ"‡≈›ª± Œ˚ ’Ú≈Ú±"œ fl¡•ÛÚ±—fl¡Ó¬ LC ¸7¡¡¡±1 ˜±ÀÊ"À1 ø¬ıˆ¬ª ¬ÛÓ¬Ú ”̇Ú…º
ÚœÀ‰¬ Œ"› ˛̊± ¬ıÓ«¬ÚœøÈ¬ ¤fl¡øÈ¬ ¬Ûø¬ı˛¬ıÓ«¬Ú˙œ˘ fl¡•ÛÚ±ÀÇ¬ı˛ 230V Î¬◊»À¸¬ı˛ ¸Àe ¸—À˚±· fl¡¬ı˛±
LCR ¬ıÓ«¬Úœ, Œ˚‡±ÀÚ L = 5.0H, C = 80 μF ¤¬ı— R = 40 Ωº [Œ"› ˛̊± ’±ÀÂ"
ω = 50 rad s–1]
(i) ¬ıÓ«¬ÚœøÈ¬¬ı˛ õ∂øÓ¬À¬ı˛±Ò øÚÌ«̊ ˛ fl¡À¬ı˛±º
(ii) R, L ¤¬ı— C õ∂ÀÓ¬…Àfl¡¬ı˛ ˜±ÀÁ¡ ø¬ıˆ¬¬ı ¬ÛÓ¬ÀÚ¬ı˛ ·Î¬ˇ ¬ı·«̃ ”À˘¬ı˛ ˜±Ú øÚÌ«̊ ˛ fl¡À¬ı˛±º
(iii) Œ"‡±› Œ˚ ’Ú≈Ú±"œ fl¡•ÛÚ±ÀÇ¬ı˛ LC ¸7¡¡¡±¬ı˛ ˜±ÀÁ¡¬ı˛ ø¬ıˆ¬¬ı ¬ÛÓ¬Ú ”̇Ú…º

R

C

L

~E
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(d) What is the maximum magnification of a simple microscope ?
Draw a neat diagram of formation of image by a compound
microscope. Write the expression for total magnification of a
compound microscope in terms of L, D, f0 and fe. What will
you do for getting large magnification ? Calculate the total

magnification of the instrument if 0 1 0f · cm= , 2 0ef · cm=  and

L = 20 cm. ½+2+½+1+1=5

¤È¬± ¸1˘ ’Ú≈¬ıœé¬Ì ˚La1 ¸À¬ı«±2‰¬ ¬Ûø1¬ıÒ«Ú øfl¡˜±Ú' Œ˚Ãø·fl¡ ’Ú≈¬ıœé¬Ì ˚La ¤È¬±Ó¬ õ∂øÓ¬ø¬ı•§

·Í¬Ú Œ "̋"±ª±1 ¬Ûø1©®±1 ø‰¬S ’“±fl¡±º ¤È¬± Œ˚Ãø·fl¡ ’Ú≈¬ıœé¬Ì ˚La1 ≈̃Í¬ ¬Ûø1¬ıÒ«Ú L, D, f0

’±1n∏ fe1 ¸ "̋"± ˛̊Ó¬ õ∂fl¡±˙ fl¡1±º ’øÒfl¡ ¬Ûø1¬ıÒ«Ú ¬Û±¬ıÕ˘ Ó≈¬ø˜ øfl¡ fl¡ø1¬ı±' ˚LaÀÈ¬±1 ≈̃Í¬

¬Ûø1¬ıÒ«Ú øÚÌ«̊ ˛ fl¡1± ˚ø" 0 1 0f · cm= , 2 0ef · cm=  ’±1n∏ L = 20cm "̋"̊ ˛º

¤fl¡øÈ¬ ¸¬ı˛̆  ’Ú≈¬ıœé¬Ì ˚ÀLa¬ı˛ ¸À¬ı«±2‰¬ ¬Ûø¬ı˛¬ıÒ«Ú fl¡Ó¬' ¤fl¡øÈ¬ Œ˚Ãø·fl¡ ’Ú≈¬ıœé¬Ì ˚ÀLa

õ∂øÓ¬ø¬ı•§ ·Í¬Ú "̋"› ˛̊±¬ı˛ ¬Ûø¬ı˛©®±¬ı˛ ø‰¬S ’“±fl¡º ¤fl¡øÈ¬ Œ˚Ãø·fl¡ ’Ú≈¬ıœé¬Ì ˚ÀLa¬ı˛ Œ˜±È¬ ¬Ûø¬ı˛¬ıÒ«Ú

L, D, f0 ¤¬ı— fe -¤¬ı˛ ¸± "̋"±À˚… õ∂fl¡±˙ fl¡À¬ı˛±º ’øÒfl¡ ¬Ûø¬ı˛¬ıÒ«Ú ¬Û±› ˛̊±¬ı˛ Ê"Ú… Ó≈¬ø˜ fl¡œ

fl¡¬ı˛À¬ı' ˚LaøÈ¬¬ı˛ Œ˜±È¬ ¬Ûø¬ı˛¬ıÒ«Ú øÚÌ«̊ ˛ fl¡À¬ı˛± ˚ø" 0 1 0f · cm= , 2 0ef · cm=  ¤¬ı—∏

L = 20cm "̋"̊ ˛º

(e) Discuss diffraction of light due to a single slit. 5

Œ¬Û± "̋"11 ¤fl¡fl¡ øÂ"̂ 1 ’¬ÛªÓ«¬Ú õ∂øSê ˛̊±ÀÈ¬± ’±À˘±‰¬Ú± fl¡1±º

’±À˘±¬ı˛ ¬ı± ¬ı˛øù¨¬ı˛ ¤fl¡fl¡ øÂ"À^¬ı˛ ’¬Û¬ıÓ«¬Ú õ∂øSê ˛̊±øÈ¬ ’±À˘±‰¬Ú± fl¡À¬ı˛±º

(f) (i) A circular coil of 30 turns and radius 8·0cm carrying a
current of 6·0A is suspended vertically in a uniform
horizontal magnetic field of magnitude 1·0T. The field lines
make an angle of 60° with the normal of the coil. Calculate
the magnitude of the counter torque that must be applied
to prevent the coil from turning. 3

Contd.
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(ii) On replacing the circular coil by a planar coil of some
irregular shape the same torque is found to be applied.
How would you explain the matter ? 2

(i) 1·0T 1 ¸≈¯∏˜ ’Ú≈ˆ”¬ø˜fl¡ Œ‰¬Ãø•§fl¡ Œé¬S ¤‡ÚÓ¬ 6·0A õ∂ª± "̋" fl¡øÏ¬ˇ̊ ˛± ◊̋"" Ôfl¡± 30È¬±

¬Û±fl¡ø¬ıø˙©Ü ’±1n 8·0cm ¬ı…±¸±Ò«1 ¬ı‘M""±fl¡±1 fl≈¡G˘œ ¤È¬± Î¬◊̆ •§̂ ¬±Àª ›À˘±˜± ◊̋"" 1‡±

& "̋"ÀÂ"º Œé¬S Œ1‡±À¬ı±À1 fl≈¡G˘œ1 ˘•§1 ˘·Ó¬ 60° Œfl¡±Ì fl¡ø1 ’±ÀÂ"º fl≈¡G˘œ1

‚”Ì«Ú ¬ıg fl¡ø1¬ıÕ˘ õ∂À ˛̊±Ê"Ú Œ "̋"±ª± õ∂øÓ¬À1±Ò È¬fl«¡1 ˜±Ú ·ÌÚ± fl¡1±º

(ii) ¬ı‘M±fl¬±1 fl≈¬G˘œÀÈ¬± ’±Ú ¤fl¬ ¸˜Ó¬˘œ ˛̊ ’øÚ ˛̊Ó¬±fl¬±1 fl≈¬G˘œÀ1 1-¬ı˘ fl¬ø1À˘›

fl≈¬G˘œÀÈ¬±1 ‚”Ì«Ú Œ1±Ò fl¬ø1¬ıÕ˘ ¤Àfl¬ ¬Ûø1˜±Ì1 È¬fl«¬ "õ∂À ˛̊±ÊÚ Œ˝±ª± Œ‡± ˚± ˛̊º

fl¬Ô±ÀÈ¬± Ó≈¬ø˜ øfl¬À1 ¬ı…±‡…± fl¬ø1¬ı± '

(i) ¤fl¡øÈ¬ 1.0T -¤¬ı˛ ≈̧̄ ∏̃  ’Ú≈̂ ”¬ø˜fl¡ Œ‰¬Ã•§fl¡ Œé¬ÀS 6.0A õ∂¬ı± "̋" ¬ı "̋"Ú fl¡¬ı˛± 30øÈ¬

¬Û±fl¡ø¬ıø˙©Ü ¤¬ı— ¤fl¡øÈ¬ 8.0cm ¬ı…±¸±ÀÒ«¬ı˛ ¬ı‘M""±fl¡±¬ı˛ fl≈¡G˘œ Î¬◊̆ •§̂ ¬±À¬ı Á≈¡ø˘À ˛̊ ¬ı˛±‡±

"̋"À ˛̊ÀÂ"º Œé¬S Œ¬ı˛‡±&ø˘ fl≈¡G˘œ¬ı˛ ˘À•§¬ı˛ ¸Àe 60º Œfl¡±Ì fl¡À¬ı˛ ’±ÀÂ"º fl≈¡G˘œ¬ı˛

‚”Ì«Ú ¬ıg fl¡¬ı˛±¬ı˛ Ê"Ú… õ∂À ˛̊±Ê"Ú "̋"› ˛̊± õ∂øÓ¬À¬ı˛±Ò È¬Àfl«¡¬ı˛ ˜±Ú ·ÌÚ± fl¡À¬ı˛±º

(ii) ¬ı‘M""±fl¡±¬ı˛ fl≈¡G˘œøÈ¬ ’Ú… ¤fl¡øÈ¬ ¸˜Ó¬˘œ ˛̊ ’øÚ ˛̊Ó¬±fl¡±¬ı˛ fl≈¡G˘œ ¡Z±¬ı˛± ¬ı˛"-¬ı"̆  fl¡¬ı˛À˘›

fl≈¡G˘œøÈ¬¬ı˛ ‚”Ì«Ú Œ¬ı˛±Ò fl¡¬ı˛±¬ı˛ Ê"Ú… ¤fl¡ ◊̋"" ¬Ûø¬ı˛̃ ±ÀÚ¬ı˛ È¬fl«¡ õ∂À ˛̊±Ê"Ú "̋"ÀÓ¬ Œ"‡± ˚± ˛̊º

fl¡Ô±øÈ¬ Ó≈¬ø˜ fl¡œˆ¬±À¬ı ¬ı…±‡…± fl¡¬ı˛À¬ı'

(g) Write short notes on : (any two) 2½+2½=5

‰¬ ≈̃ ŒÈ¬±fl¡± ø˘‡± – [ø˚Àfl¡±ÀÚ± ≈√È¬±]

¸—øé¬5 È¬œfl¡± Œ˘À‡± – [Œ˚-Œfl¡±ÀÚ± ≈√øÈ¬]

(i) Gauss’s theorem

·±Î¬◊Â"1 ”̧S

·±Î¬◊À¸¬ı˛ ”̧S
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(ii) Series or parallel combination of capacitors

Ò±1fl¡1 Œ|Ìœ¬ıX ¬ı± ¸˜±ôL1±˘ ¸7¡¡¡±

Ò±¬ı˛Àfl¡¬ı˛ Œ|Ìœ¬ıX ¬ı± ¸˜±ôL¬ı˛±˘ ¸7¡¡¡±
(iii) Conversion of a galvanometer to an ammeter or a voltmeter

¤È¬± Œ·˘Àˆ¬Úø˜È¬±1 ¤ø˜È¬±1 ¬ı± ˆ¬åI◊ø˜È¬±1Õ˘ ¬Ûø1¬ıÓ«¬Ú

¤fl¡øÈ¬ ·…±˘Àˆ¬ÀÚ±ø˜È¬±¬ı˛Àfl¡ ¤fl¡øÈ¬ ’…±ø˜È¬±¬ı˛ ¬ı± ˆ¬åI◊ø˜È¬±À¬ı˛ ¬Ûø¬ı˛¬ıÓ«¬Ú
(iv) Fission or Fusion

ø¬ıÀ˚±Ê"Ú ¬ı± ¸—À˚±Ê"Ú

ø¬ıÀ˚±Ê"Ú ¬ı± ¸—À˚±Ê"Ú

———— ×————
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