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(vi) This question paper is divided into five sections - Section - A, Section - B, Section - C,
Section - D and Section - E.  All questions are compulsory.

¬˝‡Ÿ-¬òÊ ¬Ê°ø π¥«UÊ¥ ◊¥ Áfl÷ÊÁ¡Ã Á∑§ÿÊ ªÿÊ „Ò - π¥«U - ∑§, π¥«U - π, π¥«U - ª, π¥«U - ÉÊ  ∞fl¥
π¥«U - æ§  –  ‚÷Ë ¬˝‡Ÿ ∑§⁄UŸ •ÁŸflÊÿ¸ „Ò¥–

(vii) Section A - Q. No. 1 to Q. No. 16 are  Multiple choice  and Assertion-Reason type questions,
carrying 1 mark each.

π¥«U - ∑§ ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 1 ‚ ¬˝‡Ÿ ‚¥ÅÿÊ 16 Ã∑§ ’„ÈÁfl∑§À¬Ëÿ  •ÊÒ⁄U •Á÷∑§ÕŸ-∑§Ê⁄UáÊ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥,
¬˝àÿ∑§ ¬˝‡Ÿ 1 •¥∑§ ∑§Ê „Ò–

(viii) Section B - Q. No. 17 to Q. No. 21 are very short answer (VSA) type questions, carrying
2 marks each.

π¥«U - π ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 17 ‚ ¬˝‡Ÿ ‚¥ÅÿÊ 21 Ã∑§ •ÁÃ‹ÉÊÍûÊ⁄UËÿ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 2 •¥∑§
∑§Ê „Ò–

(ix) Section C - Q. No. 22 to Q. No. 28 are short answer type questions, carrying 3 marks each.

π¥«U - ª ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 22 ‚ ¬˝‡Ÿ ‚¥ÅÿÊ 28 Ã∑§ ‹ÉÊÈ©ûÊ⁄UËÿ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 3 •¥∑§ ∑§Ê „Ò–
(x) Section D - Q. No. 29 and Q. No. 30 are Case-based type questions, carrying 4 marks each.

π¥«U  - ÉÊ ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 29 ∞fl¥ ¬˝‡Ÿ ‚¥ÅÿÊ 30 ¬˝∑§⁄UáÊ •ÊœÊÁ⁄UÃ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥–  ¬˝àÿ∑§ ¬˝‡Ÿ 4 •¥∑§ ∑§Ê
„Ò–

(xi) Section E - Q. No. 31 to Q. No. 33 are long answer type questions, carrying 5 marks each.

π¥«U-æ§ ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ 31 ‚ ¬˝‡Ÿ ‚¥ÅÿÊ  33 Ã∑§ ŒËÉÊ¸©ûÊ⁄UËÿ ¬˝∑§Ê⁄U ∑§ ¬˝‡Ÿ „Ò¥, ¬˝àÿ∑§ ¬˝‡Ÿ 5 •¥∑§ ∑§Ê „Ò–
(xii) Answer should be in brief and to the point.

©ûÊ⁄U ‚¥ÁˇÊåÃ ÃÕÊ Á’¥ŒÈflÊ⁄U „ÊŸÊ øÊÁ„∞–
(xiii) There is no overall choice in the question paper.  However, internal choice has been provided in

few questions in all sections except Section A.  Only one of the choices in such questions have
to be attempted.

¬˝‡Ÿ-¬òÊ ◊¥ ‚◊ª˝ ¬⁄U ∑§Êß¸ Áfl∑§À¬ Ÿ„Ë¥ „Ò–  ÃÕÊÁ¬ π¥«U ∑§  ∑§Ê ¿UÊ«U∑§⁄U ‚÷Ë π¥«UÊ¥ ∑§ ∑È§¿U ¬˝‡ŸÊ¥ ◊¥ •Ê¥ÃÁ⁄U∑§
Áfl∑§À¬ ÁŒ∞ ª∞ „Ò¥–  ∞‚ ¬˝‡ŸÊ¥ ◊¥ ∑§fl‹ ∞∑§ „Ë Áfl∑§À¬ ∑§Ê ©ûÊ⁄U Á‹Áπ∞–

(xiv) Use of Calculator is not allowed.

∑Ò§‹∑È§‹≈U⁄U ∑§ ¬˝ÿÊª ∑§Ë •ŸÈ◊ÁÃ Ÿ„Ë¥ „Ò–
You may use the following values of physical constants wherever necessary :

c=3×108 m/s
me=9.1×10−31 kg
mp=1.7×10−27 kg
e=1.6×10−19 C
µ0=4π×10−7 TmA−1

h=6.63×10−34 Js
ε0=8.854×10−12 C2 N−1m−2

Avogadro’s number=6.023×1023 per gram mole
(xv) In addition to this, separate instructions are given with each question wherever necessary.

ß‚∑§ •ÁÃÁ⁄UÄÃ, •Êfl‡ÿ∑§ÃÊŸÈ‚Ê⁄U, ¬˝‡Ÿ ∑§ ‚ÊÕ ÿÕÊÁøÃ ÁŸŒ¸‡Ê ÁŒ∞ ª∞ „Ò¥–
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SECTION - A / π¥«U - ∑§

1. The electric field at a distance r from the centre in the space between two concentric
metallic spherical shells of radii r1 and r2 carrying charge Q1 and Q2 (r1 < r < r2)
is :
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ŒÊ ‚¥∑¥§ÁŒ˝Ã ªÊ‹Ëÿ ∑§Ê‡ÊÊ¥ ¬⁄U •Êfl‡Ê Q1 •ÊÒ⁄U Q2 „Ò •ÊÒ⁄U ©Ÿ∑§Ë ÁòÊíÿÊÿ¥ ∑˝§◊‡Ê— r1 •ÊÒ⁄U r2 „Ò¥–  ∑§Ê‡ÊÊ¥
∑§ ’Ëø ∑§ SÕÊŸ ◊¥, ∑§ãŒ˝ ‚ r ŒÍ⁄UË ¬⁄U, ¡„Ê° (r1 < r < r2) ÁfllÈÃ ˇÊòÊ „ÊªÊ —
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2. A capacitor is charged by using a battery, which is then disconnected.  A dielectric
slab is introduced between the plates, which results in :

(a) increase in the potential difference across the plates and reduction in stored
energy but no change in the charge on the plates.

(b) decrease in the potential difference across the plates and reduction in stored
energy but no change in the charge on the plates.

(c) reduction of charge on the plates and increase in the potential difference
across the plates.

(d) increase in the stored energy but no change in the potential difference across
the plates.

∞∑§ ‚¥œÊÁ⁄UòÊ ∑§Ê ∞∑§ ’Ò≈U⁄UË ∑§Ê ©¬ÿÊª ∑§⁄U∑§ •ÊflÁ‡ÊÃ Á∑§ÿÊ ¡ÊÃÊ „Ò •ÊÒ⁄U Á»§⁄U ’Ò≈U⁄UË ∑§Ê „≈UÊ ÁŒÿÊ ¡ÊÃÊ
„Ò •ÊÒ⁄U å‹≈UÊ¥ ∑§ ’Ëø ¬Ò⁄UÊflÒlÈÃ ¬ŒÊÕ¸ ÷⁄U ÁŒÿÊ ¡ÊÃÊ „Ò Á¡‚∑§ ¬Á⁄UáÊÊ◊SflM§¬ —

(a) å‹≈UÊ¥ ∑§ ’Ëø Áfl÷flÊãÃ⁄U ◊¥ flÎÁh •ÊÒ⁄U ‚¥ÁøÃ ™§¡Ê¸ ◊¥ ∑§◊Ë, ‹Á∑§Ÿ •Êfl‡Ê ◊¥ ∑§Êß¸ ¬Á⁄UflÃ¸Ÿ Ÿ„Ë¥
„ÊªÊ–

(b) å‹≈UÊ¥ ∑§ ’Ëø Áfl÷flÊãÃ⁄U ◊¥ ∑§◊Ë, ‚¥ÁøÃ ™§¡Ê¸ ◊¥ ∑§◊Ë ‹Á∑§Ÿ •Êfl‡Ê ◊¥ ∑§Êß¸ ¬Á⁄UflÃ¸Ÿ Ÿ„Ë¥ „ÊªÊ–

(c) •Êfl‡Ê ◊¥ ∑§◊Ë •ÊÒ⁄U å‹≈UÊ¥ ∑§ ’Ëø Áfl÷flÊãÃ⁄U ◊¥ flÎÁh „ÊªË–

(d) ‚¥ÁøÃ ™§¡Ê¸ ◊¥ flÎÁh, ‹Á∑§Ÿ Áfl÷flÊãÃ⁄U ◊¥ ∑§Êß¸ ¬Á⁄UflÃ¸Ÿ Ÿ„Ë¥ „ÊªÊ–

1

1
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1

1

1

3. A wire of radius r has resistance R. If it is stretched to decrease its radius to 
r

2
,

then the resistance becomes :

(a) 2 R (b) 4 R (c) 8 R (d) 16 R

ÁòÊíÿÊ r flÊ‹ ∞∑§ ÃÊ⁄U ∑§Ê ¬˝ÁÃ⁄UÊœ R „Ò–  ß‚∑§Ê πË¥ø∑§⁄U ß‚∑§Ë ÁòÊíÿÊ  
r

2
 ∑§⁄UŸ ¬⁄U ß‚∑§Ê ¬˝ÁÃ⁄UÊœ

„ÊªÊ —

(a) 2 R (b) 4 R (c) 8 R (d) 16 R

4. A current carrying wire of certain length is bent to form a circular coil of a single
turn produces magnetic field B1 at the centre.  If the same wire is bent into a coil of
smaller radius so as to have two turns, then magnetic field produced at the centre
will be :

(a) B1/4 (b) B1/2 (c) 2B1 (d) 4B1

∞∑§ ÁŸÁ‡øÃ ‹¥’Êß¸ ∑§ ÃÊ⁄U ∑§Ê ∞∑§ »§⁄U ∑§Ë flÎûÊÊ∑§Ê⁄U ∑È¥§«U‹Ë ’ŸÊŸ ∑§ Á‹ÿ ◊Ê«∏Ê ¡ÊÃÊ „Ò ÃÕÊ ∑§ãŒ˝  ¬⁄U
øÈê’∑§Ëÿ ˇÊòÊ B1 „Ò–  ÿÁŒ ß‚Ë ÃÊ⁄U ∑§Ê Á»§⁄U ‚ ¿UÊ≈UË ÁòÊíÿÊ ∑§Ë ∑È¥§«U‹Ë ◊¥ ß‚ ¬˝∑§Ê⁄U ◊Ê«∏Ê ¡Êÿ Á∑§
∑È§á«U‹Ë ◊¥ ŒÊ »§⁄U „Ê¥, ÃÊ ∑§ãŒ˝ ¬⁄U ©à¬ÛÊ øÈê’∑§Ëÿ ˇÊòÊ „ÊªÊ —

(a) B1/4 (b) B1/2 (c) 2B1 (d) 4B1

5. A semiconductor is placed in an electric field. Let the number of charge carriers be
n and the average drift speed be v.  If the temperature is increased, then :

(a) both n and v will increase

(b) n will increase but v will decrease

(c)  v will increase but n will decrease

(d) both n and v will decrease

∞∑§ •h¸øÊ‹∑§ ∑§Ê Á∑§‚Ë ÁfllÈÃ ̌ ÊòÊ ◊¥ ⁄UπÊ ªÿÊ „Ò–  •h¸øÊ‹∑§ ◊¥ •Êfl‡ÊflÊ„∑§ ∑§Ë ‚¥ÅÿÊ ∞fl¥ •ÊÒ‚Ã
’„Êfl øÊ‹ ∑˝§◊‡Ê— n ∞fl¥ v „Ò¥– ÿÁŒ ÃÊ¬◊ÊŸ ’…∏ÊÿÊ ¡Êÿ ÃÊ Ã’ —

(a) n •ÊÒ⁄U v ŒÊŸÊ¥ ◊¥ flÎÁh „ÊªË

(b) n ◊¥ flÎÁh ‹Á∑§Ÿ v ◊¥ ∑§◊Ë „ÊªË

(c)  v ◊¥ flÎÁh „ÊªË ¬⁄UãÃÈ n ◊¥ ∑§◊Ë •Ê∞ªË

(d) n •ÊÒ⁄U v ŒÊŸÊ¥ ◊¥ ∑§◊Ë „ÊªË
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16. The current I in a coil varies with time as shown below :

The variation of induced emf with time would be :

(a)

(b)

(c)

(d)

∞∑§ ∑È§á«U‹Ë ◊¥ ÁfllÈÃ œÊ⁄UÊ ∑§Ê ‚◊ÿ ∑§ ‚ÊÕ ¬Á⁄UflÃ¸Ÿ Œ‡ÊÊ¸ÿÊ ªÿÊ „Ò–

¬˝Á⁄UÃ ÁfllÈÃflÊ„∑§ ’‹ ∑§Ê ‚◊ÿ ∑§ ‚ÊÕ ¬Á⁄UflÃ¸Ÿ „ÊªÊ —

(a)

(b)

(c)

(d)
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7. An electromagnetic wave propagating through vacuum is described by

E=E0 sin (kx−ωt); B=B0 sin (kx−ωt)

Then,

(a) E0k=B0ω (b) E0B0=ωk (c) E0ω=B0k (d) 0 0

k
E B  = 

ω

ÿÁŒ ÁŸflÊ¸Ã ‚ ªÈ¡⁄UŸ flÊ‹Ë ∞∑§ ÁfllÈÃ øÈê’∑§Ëÿ Ã⁄¥Uª ∑§Ê ÁŸêŸÁ‹ÁπÃ fláÊ¸Ÿ „Ò —

E=E0 sin (kx−ωt); B=B0 sin (kx−ωt)

Ã’,

(a) E0k=B0ω (b) E0B0=ωk (c) E0ω=B0k (d) 0 0

k
E B  = 

ω

8. A spherical refracting surface is kept in a medium of refractive index 1.  An Incident
ray, parallel to principal axis passes through the spherical surface and emerges at
O3 as shown, then refractive index of the spherical surface will be :

(a) 1.4 (b) 1.6 (c) 1.8 (d) 2.0

∞∑§ •¬flÃ¸∑§ ªÊ‹Ëÿ Ã‹ ∑§Ê •¬flÃ¸ŸÊ¥∑§ 1 ∑§ ◊Êäÿ◊ ◊¥ ⁄UπÊ ªÿÊ „Ò–  ◊ÈÅÿ •ˇÊ ∑§ ‚◊ÊãÃ⁄U •Ê¬ÁÃÃ
Á∑§⁄UáÊ ªÊ‹Ëÿ Ã‹ ‚ ªÈ¡⁄UÃ „È∞ Á’ãŒÈ O3 ‚ ÁŸª¸Ã „ÊÃË „Ò–  ¡Ò‚Ê Á∑§ ÁøòÊ ◊¥ Œ‡ÊÊ¸ÿÊ ªÿÊ „Ò–  ªÊ‹Ëÿ
Ã‹ ∑§Ê •¬flÃ¸ŸÊ¥∑§ „Ò —

(a) 1.4 (b) 1.6 (c) 1.8 (d) 2.0

1

1
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9. A giant refracting telescope, has an objective lens of focal length 15 m and eyepiece
of focal length 1.0 cm. The telescope is used to view the moon.  The diameter of the
moon is 3.48×106 m and radius of the lunar orbit is 3.8×108 m.  The diameter of
the image of the moon will be :
(a) 4.5×10−3 cm (b) 6.53 cm
(c) 9.1×10−3 cm (d) 13.7 cm

∞∑§ Áfl‡ÊÊ‹∑§Êÿ •¬flÃ¸∑§ ŒÍ⁄UŒ‡ÊË¸ ∑§ •Á÷ŒÎ‡ÿ∑§ ‹Ò¥‚ ∞fl¥ ŸÁòÊ∑§Ê ∑§Ë »§Ê∑§‚ ŒÍ⁄UË ∑˝§◊‡Ê— 15 ◊Ë≈U⁄U ∞fl¥
1.0 ‚ã≈UË◊Ë≈U⁄U „Ò–  ŒÍ⁄UŒ‡ÊË¸ ∑§Ê ¬˝ÿÊª øãŒ˝◊Ê ∑§ •fl‹Ê∑§Ÿ ◊¥ Á∑§ÿÊ ªÿÊ „Ò–  øãŒ˝◊Ê ∑§Ê √ÿÊ‚
3.48×106 ◊Ë≈U⁄U ÃÕÊ ∑§ˇÊËÿ ÁòÊíÿÊ 3.8×108 ◊Ë≈U⁄U „Ò–  øãŒ˝◊Ê ∑§ ¬˝ÁÃÁ’ê’ ∑§Ê √ÿÊ‚ „ÊªÊ —
(a) 4.5×10−3 ‚ã≈UË◊Ë≈U⁄U (b) 6.53 ‚ã≈UË◊Ë≈U⁄U
(c) 9.1×10−3 ‚ã≈UË◊Ë≈U⁄U (d) 13.7 ‚ã≈UË◊Ë≈U⁄U

10. An interference pattern is observed by Young’s double slit experiment.  If now the
separation between coherent sources is halved and the distance of screen from
coherent sources is doubled, then new fringe width :
(a) becomes double (b) becomes one-fourth
(c) remains the same (d) becomes four times

ÿ¥ª ∑§ «U’‹ ÁS‹≈U ¬˝ÿÊª ◊¥ ∞∑§ √ÿÁÃ∑§⁄UáÊ ¬Ò≈UŸ¸ ŒπÊ ªÿÊ–  ÿÁŒ ŒÊŸÊ¥ Á¤Ê⁄UËÿÊ¥ ∑§ ’Ëø ∑§Ë ŒÍ⁄UË •ÊœË
∑§⁄U ŒË ¡Êÿ •ÊÒ⁄U ¬Œ¸ ∑§Ë Á¤ÊÁ⁄UÿÊ¥ ‚ ŒÍ⁄UË ŒÊ ªÈŸË ∑§⁄U ŒË ¡Êÿ, ÃÊ Ÿß¸ Á»˝§ã¡Ê¥ ∑§Ë øÊÒ«∏Êß¸ „Ê ¡ÊÿªË —
(a) ŒÊ ªÈŸË (b) ∞∑§ øÊÒÕÊß¸
(c) ‚◊ÊŸ ⁄U„ªË (d) øÊÒªÈŸË

11. An electron moving with an initial velocity 
0

v v i

→ ∧

 =  is in a magnetic field

0
B B j
→ ∧

 =  . Then, its de Broglie wavelength :

(a) remains constant (b) increases uniformly
(c) decreases uniformly (d) increases non uniformly

ÿÁŒ ∞∑§ ß‹Ä≈˛UÊÚŸ ¬˝Ê⁄UÁê÷∑§ ªÁÃ 
0

v v i

→ ∧

 =  ‚ øÈê’∑§Ëÿ ˇÊòÊ 
0

B B j
→ ∧

 =  ◊¥ ªÁÃ◊ÊŸ „Ò, ÃÊ ß‚∑§Ë

«UË ’˝Êª‹Ë Ã⁄¥UªŒÒäÿ¸ —
(a) ÁSÕ⁄U ⁄U„ªË (b) ∞∑§‚◊ÊŸ M§¬ ‚ ’…∏ªË
(c) ∞∑§‚◊ÊŸ M§¬ ‚ ÉÊ≈UªË (d) •‚◊ÊŸ M§¬ ‚ ’…∏ªË

12. If 13.6 eV energy is required to ionise the hydrogen atom, then energy required to
remove an electron from n=2 is :
(a) 10.2 eV (b) 0 eV (c) 3.4 eV (d) 6.8 eV

ÿÁŒ „Êß«˛UÊ¡Ÿ ¬⁄U◊ÊáÊÈ ∑§Ê •ÊÿÁŸÃ ∑§⁄UŸ ∑§ Á‹ÿ 13.6 eV ™§¡Ê¸ •Êfl‡ÿ∑§ „Ò, ÃÊ ß‹Ä≈˛UÊÚŸ ∑§Ê n=2

‚ „≈UÊŸ ∑§ Á‹ÿ •Êfl‡ÿ∑§ ™§¡Ê¸ „ÊªË :
 (a) 10.2 eV (b) 0 eV (c) 3.4 eV (d) 6.8 eV

1

1

1

1
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For Q. 13 to Q. 16, two statements are given one labelled Assertion (A) and the other
labelled Reason (R).  Select the correct answer to these questions from the codes (a),
(b), (c) and (d) as given below.
(a) If both (A) and (R) are true and (R) is the correct explanation of (A).
(b) If both (A) and (R) are true but (R) is not the correct explanation of (A).
(c) If (A) is true but (R)  is false.
(d) If both (A) and (R) are false.

¬˝‡Ÿ ‚¥ÅÿÊ 13 ‚ 16 ◊¥ ∑§ÕŸ (A) ÃÕÊ ∑§Ê⁄UáÊ (R) ‚ ŸÊ¥◊Ê¥Á∑§Ã ŒÊ ∑§ÕŸ ÁŒ∞ ª∞ „Ò¥–  ŸËø ÁŒ∞ ª∞ ∑Í§≈U
(a), (b), (c) •ÊÒ⁄U (d) ‚ ßŸ ¬˝‡ŸÊ¥ ∑§Ê ‚„Ë ©ûÊ⁄U øÈŸ¥–
(a) (A) ÃÕÊ (R) ŒÊŸÊ¥ ‚àÿ „Ò¥ ÃÕÊ (R), (A) ∑§Ë ‚„Ë √ÿÊÅÿÊ „Ò–
(b) (A) ÃÕÊ (R) ŒÊŸÊ¥ ‚àÿ „Ò¥ ¬⁄UãÃÈ (R), (A) ∑§Ë ‚„Ë √ÿÊÅÿÊ Ÿ„Ë¥ „Ò–
(c) (A) ‚àÿ „Ò, ¬⁄UãÃÈ (R) •‚àÿ „Ò–
(d) (A) ÃÕÊ (R) ŒÊŸÊ¥ •‚àÿ „Ò¥–
13. Assertion (A) : Critical angle of light passing from glass to air is minimum

for violet colour.
Reason (R) : The wavelength of violet light is greater than the light of other

colours.

•Á÷∑§ÕŸ (A) : ¬˝∑§Ê‡Ê ∑§ ∑§Ê°ø ‚ flÊÿÈ ◊¥ ¡ÊŸ ¬⁄U ’Ò¥ªŸË ⁄¥Uª ∑§ Á‹ÿ ∑˝§ÊÁãÃ∑§ ∑§ÊáÊ ‚’‚ ∑§◊
„ÊÃÊ „Ò–

∑§Ê⁄UáÊ (R) : ’Ò¥ªŸË ⁄¥Uª ∑§ Á‹ÿ Ã⁄¥UªŒÒäÿ¸ ’Ê∑§Ë ‚÷Ë ⁄¥UªÊ¥ ‚ •Áœ∑§ „Ò–

14. Assertion (A) : The energy and momentum of a photon are related by E
P 

c
= .

Reason (R) : Photon exerts radiation pressure.

•Á÷∑§ÕŸ (A) : »§Ê≈UÊÚŸ ∑§Ë ™§¡Ê¸ •ÊÒ⁄U ‚¥flª ‚◊Ë∑§⁄UáÊ E
P 

c
=  mÊ⁄UÊ ‚ê’ÁãœÃ „Ò¥–

∑§Ê⁄UáÊ (R) : »§Ê≈UÊÚŸ ÁflÁ∑§⁄UáÊ ŒÊ’ ¬˝ÁÃ¬ÊÁŒÃ ∑§⁄UÃÊ „Ò–

15. Assertion (A) : Energy is released when heavy nuclei undergo fission or light
nuclei undergo fusion.

Reason (R) : For heavy nuclei, binding energy per nucleon increases with
increasing atomic number while for light nuclei it decreases
with increasing atomic number.

•Á÷∑§ÕŸ (A) : ÷Ê⁄UË ŸÊÁ÷∑§ ∑§ Áflπ¥Á«UÃ •ÊÒ⁄U „À∑§ ŸÊÁ÷∑§Ê¥ ∑§ ‚¥‹ÁÿÃ „ÊŸ ¬⁄U ™§¡Ê¸
ÁŸ∑§‹ÃË „Ò–

∑§Ê⁄UáÊ (R) : ÷Ê⁄UË ŸÊÁ÷∑§Ê¥ ∑§ Á‹ÿ ’¥œŸ ™§¡Ê¸ ¬˝ÁÃ ãÿÍÁÄ‹•ÊÚŸ ◊¥ ¬⁄U◊ÊáÊÈ ∑˝§◊Ê¥∑§ ∑§ ‚ÊÕ
flÎÁh „ÊÃË „Ò ¡’Á∑§ „À∑§ ŸÊÁ÷∑§Ê¥ ◊¥ ÿ„ ¬⁄U◊ÊáÊÈ ∑˝§◊Ê¥∑§ ◊¥ flÎÁh „ÊŸ ¬⁄U ÉÊ≈UÃË
„Ò–

1

1

1
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16. Assertion (A) : The poles of magnet can not be separated by breaking it into
pieces.

Reason (R) : The magnetic moment will be reduced to half when a magnet
is broken into two equal pieces.

•Á÷∑§ÕŸ (A) : øÈê’∑§ ∑§Ê ÃÊ«∏∑§⁄U øÈê’∑§Ëÿ œ˝ÈflÊ¥ ∑§Ê •‹ª Ÿ„Ë¥ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ–
∑§Ê⁄UáÊ (R) : øÈê’∑§ ∑§Ê ŒÊ ’⁄UÊ’⁄U ÷ÊªÊ¥ ◊¥ ÃÊ«∏Ÿ ‚ øÈê’∑§Ëÿ •ÊÉÊÍáÊ¸ •ÊœÊ „Ê ¡ÊÃÊ „Ò–

SECTION - B / π¥«U - π
17. Four capacitors of 6 µF, 6 µF, 6 µF and 2 µF are connected to a 6 V battery as shown

in the figure.

Determine -
(i) The equivalent capacitance of the network 1
(ii) The charge on each capacitor 1

OR
(a) Determine the electrostatic potential energy of a system consisting of two

charges 7 µC and −2 µC (and with no external field) placed at (−9 cm, 0, 0)
and (9 cm, 0, 0) respectively.

(b) How much work is required to separate the two charges infinitely away from
each other ?

6 µF, 6 µF, 6 µF •ÊÒ⁄U 2 µF ∑§ øÊ⁄U ‚¥œÊÁ⁄UòÊ Œ‡ÊÊ¸∞ ªÿ ÁøòÊ ∑§ •ŸÈ‚Ê⁄U 6 V ∑§Ë ’Ò≈U⁄UË ∑§ ‚ÊÕ
‚◊ÊÿÊÁ¡Ã Á∑§ÿ ªÿ „Ò¥–

ôÊÊÃ ∑§ËÁ¡∞ -
(i) ÁŸ∑§Êÿ ∑§Ë ÃÈÀÿ œÊÁ⁄UÃÊ
(ii) ¬˝àÿ∑§ ‚¥œÊÁ⁄UòÊ ¬⁄U •Êfl‡Ê

•ÕflÊ
(a) ŒÊ •Êfl‡Ê 7 µC •ÊÒ⁄U −2 µC (Á∑§‚Ë ÷Ë ’Ês ˇÊòÊ ∑§Ë •ŸÈ¬ÁSÕÁÃ ◊¥) ∑˝§◊‡Ê— Á’ãŒÈ

(−9 cm, 0, 0) •ÊÒ⁄U (9 cm, 0, 0) ¬⁄U ⁄Uπ „¥Ò–  ÁŸ∑§Êÿ ∑§Ë flÒlÈÃ ÁSÕÁÃ∑§ ™§¡Ê¸ ôÊÊÃ ∑§ËÁ¡∞–
(b) ©¬⁄UÊÄÃ ŒÊŸÊ¥ •Êfl‡ÊÊ¥ ∑§Ê ∞∑§ ŒÍ‚⁄U ∑§ ‚Ê¬ˇÊ •ŸãÃ ŒÍ⁄UË ¬⁄U ‹ ¡ÊŸ ∑§ Á‹∞ •Êfl‡ÿ∑§ ∑Î§Ã ∑§Êÿ¸

∑§Ê ¬Á⁄U◊ÊáÊ ÄÿÊ „ÊªÊ?

1

1

1
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18. A current carrying circular loop is located in a uniform external magnetic field.  If
the loop is free to turn, what is its orientation of stable equilibrium ? Show that in
this orientation, the flux of the total field (external field + field produced by the
loop) is maximum.

∞∑§ œÊ⁄UÊflÊ„Ë flÎûÊÊ∑§Ê⁄U ‹Í¬ ∑§Ê, ’Ês ∞fl¥ ∞∑§ ‚◊ÊŸ øÈê’∑§Ëÿ ˇÊòÊ ◊¥ ⁄UπÊ ªÿÊ „Ò–   ‹Í¬ ÉÊÍ◊Ÿ ∑§ Á‹∞
SflÃ¥òÊ „Ò¥–  SÕÊß¸ ‚¥ÃÈ‹Ÿ ◊¥ ‹Í¬ ∑§Ê •Á÷ÁflãÿÊ‚ ÄÿÊ „ÊªÊ?  Œ‡ÊÊ¸ßÿ Á∑§ ß‚ •Á÷ÁflãÿÊ‚ ◊¥ ˇÊòÊ ∑§Ê
¬ÍáÊ¸ ç‹Ä‚ (’Ês ˇÊòÊ + ‹Í¬ ∑§Ê ˇÊòÊ) •Áœ∑§Ã◊ „Ò–

19. A ray of light suffers minimum deviation, while passing through a prism of
refractive index 1.5 and refracting angle 608. Calculate the angle of deviation and
angle of incidence (Given sin−1(0.75)=48.68).

∞∑§ ¬˝∑§Ê‡Ê ∑§Ë Á∑§⁄UáÊ 1.5 •¬flÃ¸ŸÊ¥∑§ •ÊÒ⁄U •¬flÃ¸Ÿ ∑§ÊáÊ 608 ∑§ Á¬˝í◊ ‚ ªÈ¡⁄UÃË „Èß¸ ãÿÍŸÃ◊ ÁfløÁ‹Ã
„ÊÃË „Ò–  •Ê¬ÃŸ ∑§ÊáÊ •ÊÒ⁄U Áflø‹Ÿ ∑§ÊáÊ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞–  ôÊÊÃ „Ò (sin−1(0.75)=48.68)–

20. Draw the graph for variation of :

(i) Photoelectric current with intensity of light. 1

(ii) Photoelectric current with collector potential for different intensity of incident
radiation.

(i) »§Ê≈UÊÁfllÈÃ ¬˝flÊ„ ∑§Ê ¬˝∑§Ê‡Ê ∑§Ë ÃËfl˝ÃÊ ∑§ ‚ÊÕ •Ê⁄Uπ πË¥Áø∞–

(ii) •Ê¬ÁÃÃ ÁflÁ∑§⁄UáÊ ∑§Ë ÁflÁ÷ÛÊ ÃËfl˝ÃÊ•Ê¥ ∑§ Á‹∞ »§Ê≈UÊÁfllÈÃ ¬˝flÊ„ •ÊÒ⁄U ‚¥ª˝Ê„Ë Áfl÷fl ∑§ ’Ëø
•Ê⁄Uπ πË¥Áø∞–

21. (i) In hydrogen atom, an electron undergoes transition from 2nd excited state to
the first excited state and then to the ground state. Identify the spectral series
to which these transitions belong.

(ii) Find out the ratio of the wavelengths of the emitted radiations in the two
cases.

(i) „Êß«˛UÊ¡Ÿ ¬⁄U◊ÊáÊÈ ◊¥, ∞∑§ ß‹Ä≈˛UÊÚŸ ÁmÃËÿ ©ûÊÁ¡Ã ™§¡Ê¸̧ SÃ⁄U ‚ ¬˝Õ◊ ©ûÊÁ¡Ã SÃ⁄U ◊¥, Á»§⁄U ÁŸêŸÃ◊
™§¡Ê¸ SÃ⁄U ◊¥ ‚¥∑˝§◊áÊ ∑§⁄UÃÊ „Ò–  ÁŒÿ ª∞ ‚¥∑˝§◊áÊÊ¥ ∑§ •ŸÈM§¬ S¬ÒÄ≈˛U◊ oÎ˝¥π‹Ê ¬„øÊÁŸ∞–

(ii) ©¬⁄UÊÄÃ ŒÊ ÁSÕÁÃÿÊ¥ ◊¥ ©à‚Á¡¸Ã Ã⁄¥UªŒÒäÿÊ¸ ∑§Ê •ŸÈ¬ÊÃ ôÊÊÃ ∑§ËÁ¡∞–

2

2

1

2
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SECTION - C / π¥«U - ª

22. Determine the current in each branch of the network shown in figure below.

ÁøòÊ ◊¥ Œ‡ÊÊ¸∞ ªÿ ÁŸ∑§Êÿ ∑§Ë ¬˝àÿ∑§ ‡ÊÊπÊ ◊¥ œÊ⁄UÊ ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞–

23. Figure shows two large metal plates P1 and P2, tightly held against each other and
placed between two equal and unlike point charges perpendicular to the line joining
them.

(i) What will happen to the plates when they are released ?

(ii) Draw the pattern of the electric field lines for the system.

3

1+2=3
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ŒÊ ’«∏Ë œÊÃÈ ∑§Ë å‹≈U P1 •ÊÒ⁄U P2 ∑§Ê ÁøòÊ ∑§ •ŸÈ‚Ê⁄U ¬Ê‚-¬Ê‚ •ÊÒ⁄U ‚◊ÊŸ ¬Á⁄U◊ÊáÊ ∑§ ÁflÁ÷ÛÊ ¬˝∑§Ê⁄U
∑§ •Êfl‡ÊÊ¥ ∑§ ’Ëø ◊¥ ÁSÕ⁄U ⁄UπÊ ªÿÊ „Ò–

(i) •ª⁄U å‹≈U ∑§Ê ◊ÈÄÃ ¿UÊ«∏U ÁŒÿÊ ¡Êÿ ÃÊ ÄÿÊ „ÊªÊ?

(ii) ÁøòÊ ◊¥ Œ‡ÊÊ¸ß¸ √ÿflSÕÊ ∑§ Á‹∞ ÁfllÈÃ ˇÊòÊ •Ê⁄UÁπÃ ∑§ËÁ¡∞–

24. Find the expression for magnetic dipole moment of a revolving electron.  What is
Bohr magneton ?

OR

Depict the magnetic field lines due to two straight, long, parallel conductors
carrying currents I1 and I2 in the same direction.  Hence, deduce an expression for
the force per unit length acting on one of the conductors due to the other. Is this
force attractive or repulsive ?

∑§ˇÊÊ ◊¥ ÉÊÍáÊ¸Ÿ ∑§⁄UÃ „È∞ ß‹Ä≈˛UÊÚŸ ∑§ øÈê’∑§Ëÿ •ÊÉÊÍáÊ¸ ∑§ Á‹∞ √ÿ¥¡∑§ ¬˝ÊåÃ ∑§ËÁ¡∞–  ’Ê⁄U ◊ÒÇŸ≈UÊÚŸ ‚
ÄÿÊ ÃÊà¬ÿ¸ „Ò?

•ÕflÊ

ŒÊ ‹ê’ ‚◊ÊãÃ⁄U øÊ‹∑§Ê¥ ◊¥ ‚◊ÊŸ ÁŒ‡ÊÊ ◊¥ ÁfllÈÃ œÊ⁄UÊ I1 •ÊÒ⁄U I2 ¬˝flÊÁ„Ã „Ê ⁄U„Ë „Ò–  ßŸ øÊ‹∑§Ê¥ ∑§Ê
øÈê’∑§Ëÿ ˇÊòÊ  ÁøÁòÊÃ ∑§ËÁ¡∞–  ∞∑§ øÊ‹∑§ ∑§Ë ¬˝ÁÃ ß∑§Êß¸ ‹ê’Êß¸ ¬⁄U ŒÍ‚⁄U øÊ‹∑§ mÊ⁄UÊ ’‹ ∑§ Á‹∞
√ÿ¥¡∑§ ¬˝ÊåÃ ∑§ËÁ¡∞–  ÿ„ ’‹ •Ê∑§·¸áÊ „Ò ÿÊ ¬˝ÁÃ∑§·¸áÊ?

25. (i) In what way is diffraction from each slit related to the interference pattern
in Young’s double slit experiment ?

(ii) Two wavelengths of sodium light 590 nm and 596 nm are used, in turn to
study the diffraction taking place at single slit of aperture 2×10−4 m.  The
distance between the slit and the screen is 1.5 m.  Calculate the separation
between the positions of the first maxima of the diffraction pattern obtained
in the two cases.

(i) ∞∑§‹ Á¤Ê⁄UË ∑§ ∑§Ê⁄UáÊ ÁflflÃ¸Ÿ, Á∑§‚ ¬˝∑§Ê⁄U ÿ¥ª ∑§ ÁmÁ¤Ê⁄UË ∑§ ¬Ò≈UŸ¸ ‚ ‚ê’ÁãœÃ „Ò?

(ii) ∞∑§‹ Á¤Ê⁄UË ‚ ÁflflÃ¸Ÿ ∑§ ¬˝ÿÊª ◊¥ ’Ê⁄UË-’Ê⁄UË ‚ Ã⁄¥UªŒÒäÿ¸ 590 nm •ÊÒ⁄U 596 nm ¬˝ÿÊª ∑§Ë ªß¸
„Ò–  ÿÁŒ Á¤Ê⁄UË ∑§Ë øÊÒ«∏Êß¸ 2×10−4 m •ÊÒ⁄ Á¤Ê⁄UË ‚ ¬Œ¸ ∑§Ë ŒÍ⁄UË 1.5 m „Ê ÃÊ ŒÊŸÊ¥ Ã⁄¥UªŒÒäÿÊZ
‚ ¬˝ÊåÃ ¬˝Õ◊ •Áœ∑§Ã◊ ÃËfl˝ÃÊ ∑§ SÕÊŸÊ¥ ∑§ ’Ëø ∑§Ë ŒÍ⁄UË ôÊÊÃ ∑§ËÁ¡∞–

3

1+2=3

1+2=3
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26. State the necessary conditions for producing total internal reflection of light.  Draw
ray diagrams to show how specially designed prisms make use of total internal
reflection to obtain inverted image of object by deviation of rays :

(i) through 908 and

(ii) through 1808

¬˝∑§Ê‡Ê ∑§ ¬ÍáÊ¸ •Ê¥ÃÁ⁄U∑§ ¬⁄UÊflÃ¸Ÿ ∑§ Á‹∞ •Êfl‡ÿ∑§ ‡ÊÃZ Á‹Áπ∞–  ÿ„ ÁŒπÊŸ ∑§ Á‹∞ ÁøòÊ ’ŸÊ∞° Á∑§
Áfl‡Ê· M§¬ ‚ Á«U$¡ÊßŸ Á∑§ÿÊ Á¬˝í◊ ©À≈UÊ ¬˝ÁÃÁ’ê’ ¬˝ÊåÃ ∑§⁄UŸ ∑§ Á‹∞ ∑Ò§‚ ¬ÍáÊ¸ •Ê¥ÃÁ⁄U∑§ ¬⁄UÊflÃ¸Ÿ ∑§Ê
©¬ÿÊª ∑§⁄UÃÊ „Ò —

(i) Á∑§⁄UáÊ ∑§ 908 ∑§ ÁfløÁ‹Ã „ÊŸ ‚–

(ii) Á∑§⁄UáÊ ∑§ 1808 ∑§ Áflø‹Ÿ ‚–

27. Draw V-I characteristics of a p-n junction diode.  Answer the following questions,
giving reasons.

(i) Why is the current under reverse bias almost independent of the applied
potential upto a critical voltage ?

(ii) Why does the reverse current show a sudden increase at the critical
(Break down) voltage ?

p-n ‚¥Áœ «UÊÿÊ«U ∑§ V-I Áfl‡Ê·ÃÊ ª˝Ê»§ ’ŸÊ∞°–  ∑§Ê⁄UáÊ ’ÃÊÃ „È∞ ÁŸêŸÁ‹ÁπÃ ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U Œ¥–

(i) ¬‡ø ¬ˇÊ¬ÊÃ¬ÍáÊ¸ ÁSÕÁÃ ◊¥, ∞∑§ ◊„àfl¬ÍáÊ¸ flÊÀ≈U$¡ Ã∑§ ÁfllÈÃ œÊ⁄UÊ, ‹ªÊß¸ ªß¸ flÊÀ≈U$¡ ‚ ÄÿÊ¥
SflÃãòÊ „ÊÃË „Ò?

(ii) ¬‡ø œÊ⁄UÊ ◊¥ Á∑˝§Á≈U∑§‹ (’˝∑§ «UÊ©Ÿ) flÊÀ≈U$¡ ¬⁄U •øÊŸ∑§ flÎÁh ÄÿÊ¥ „ÊÃË „Ò?

28. With the help of a labelled circuit diagram, explain how a junction diode is used
as a full wave rectifier.  Draw its input, output wave forms.

∞∑§ ŸÊ◊Ê¥Á∑§Ã ¬Á⁄U¬Õ •Ê⁄Uπ ∑§Ë ‚„ÊÿÃÊ ‚ ’ÃÊ∞° Á∑§ ∞∑§ ‚¥Áœ «UÊÿÊ«U ∑§Ê ©¬ÿÊª ¬ÍáÊ¸ Ã⁄¥Uª ÁŒc≈U∑§Ê⁄UË
∑§ M§¬ ◊¥ ∑Ò§‚ Á∑§ÿÊ ¡ÊÃÊ „Ò?  ß‚∑§Ê ßŸ¬È≈U (ÁŸÁflc≈U) •ÊÒ⁄U •Ê©≈U¬È≈U (flfl»§Ê◊¸) Ã⁄¥Uª ¬˝ÊM§¬ ’ŸÊ∞°–

1+1+1=3

1+1+1=3

1+1+1=3
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1

1

SECTION - D / π¥«U - ÉÊ

29. Case based questions.

Question number. 29 and 30 are case based questions.  Read the following
paragraphs and answer the questions that follow.

A point charge q moving with velocity v
→
 in the presence of both the electric field

E

→

 and magnetic field B
→

.  The force on an electric charge q due to both of them can
be written as :

F q E   Bv

→ → → →  
  

  
 = +  ×  =   electric magneticF F

→ →

+

It is called the ‘Lorentz force’.

(i) If the charge q is moving under a field, the force acting on the charge depends
on the magnitude of field as well as the velocity of the charge particle, what
kind of field is the charge moving in ?

(a) Electric field

(b) Magnetic field

(c) Both electric and magnetic field perpendicular to each other

(d) Both electric and magnetic field acting parallel to each other.

(ii) The magnetic force acting on the charge ‘q’ placed in a magnetic field will be
zero if :

(a)
→

v  is very small (b)
→

v  is perpendicular to B
→

(c)
→

v  is parallel to B
→

(d)
→

v  is at an angle of 308 to B
→

(iii) If an electron is moving along +x direction and magnetic field is along +z
direction, then the magnetic force acting on the electron will be along :

(a) +x axis (b) −x axis

(c) −y axis (d) + y axis

1
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1

1

(iv) A charged  particle moves in a region having a uniform magnetic field and a
parallel uniform electric field.  At some instant, the velocity of the particle is
perpendicular to the field direction.  The path of particle will be :

(a) A straight line

(b) A circle

(c) A helix with uniform pitch

(d) A helix with non-uniform pitch

OR

(v) A beam consisting of protons and electrons moving at the same speed enters
through a thin region in which there is a magnetic field perpendicular to the
beam.  The protons and electrons :

(a) will go undeviated

(b) will be deviated by the same angle and will not separate

(c) will be deviated by different angles and hence separate

(d) will be deviated by the same angle but will separate

¬˝‡Ÿ ‚¥ÅÿÊ 29 •ÊÒ⁄U 30  dÊÃ •ÊœÊÁ⁄UÃ ¬˝‡Ÿ „Ò¥–  ÁŸêŸÁ‹ÁπÃ •ŸÈë¿UŒÊ¥ ∑§Ê ¬…∏∑§⁄U ÁŒ∞ ª∞ ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U
ŒËÁ¡∞–

∞∑§ Á’ãŒÈ •Êfl‡Ê q ¡Ê Á∑§ ÁfllÈÃ ̌ ÊòÊ E
→

ÃÕÊ øÈê’∑§Ëÿ ̌ ÊòÊ B
→

ŒÊŸÊ¥ ∑§Ë ©¬ÁSÕÁÃ ◊¥ flª  v
→

 ‚ ªÁÃ◊ÊÊŸ
„Ò–

∞∑§ ÁfllÈÃ •Êfl‡Ê q ¬⁄U ŒÊŸÊ¥ ˇÊòÊÊ¥ ∑§ ∑§Ê⁄UáÊ

’‹, F q E   Bv

→ → → →  
  

  
 = +  ×  =   F F

→ →

+ÁfllÈÃ øÈï’∑§Ëÿ  ‚ ÁŒÿÊ ¡ÊÃÊ „Ò–  •ÊÒ⁄U ÿ„ ’‹ ‹ÊÚ⁄¥U¡ ’‹

∑§„‹ÊÃÊ „Ò–

øÈê’∑§Ëÿ
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(i) •ª⁄U •Êfl‡Ê q ∞∑§ ˇÊòÊ ◊¥ ªÁÃ◊ÊŸ „Ò •ÊÒ⁄U ß‚ ¬⁄U ’‹ ∑§Ê ¬Á⁄U◊ÊáÊ, ˇÊòÊ •ÊÒ⁄U ß‚∑§Ë øÊ‹ ŒÊŸÊ¥
¬⁄U ÁŸ÷¸⁄U ∑§⁄UÃÊ „Ò, ÃÊ •Êfl‡Ê Á∑§‚ ˇÊòÊ ◊¥ ªÁÃ◊ÊŸ „Ò?

(a) ÁfllÈÃ ˇÊòÊ

(b) øÈê’∑§Ëÿ ˇÊòÊ

(c) ŒÊŸÊ¥ ÁfllÈÃ •ÊÒ⁄U øÈê’∑§Ëÿ ˇÊòÊ ∞∑§ ŒÍ‚⁄U ∑§ ‹ê’flÃ

(d) ŒÊŸÊ¥ ÁfllÈÃ •ÊÒ⁄U øÈê’∑§Ëÿ ˇÊòÊ ¡Ê ∞∑§ „Ë ÁŒ‡ÊÊ ◊¥ ‹ª ⁄U„ „Ò¥–

(ii) •Êfl‡Ê ‘q’ ¬⁄U ‹ª ⁄U„Ê øÈê’∑§Ëÿ ’‹ ‡ÊÍãÿ „Ê ¡ÊÿªÊ ÿÁŒ —

(a) v

→

 ’„ÈÃ ∑§◊ „Ê (b) v

→

, øÈê’∑§Ëÿ ˇÊòÊ B
→

 ∑§ ‹ê’flÃ „Ê

(c) v

→

, B
→

 ∑§ ‚◊ÊŸÊ¥Ã⁄U „Ê (d) v

→

, B
→

 ‚ 308 ∑§ ∑§ÊáÊ ¬⁄U „Ê

(iii) ∞∑§ ß‹Ä≈˛UÊÚŸ Á¡‚∑§Ê •Êfl‡Ê −e „Ò, +x ÁŒ‡ÊÊ ◊¥ ªÁÃ◊ÊŸ „Ò ¡„Ê° øÈê’∑§Ëÿ ˇÊòÊ +z ÁŒ‡ÊÊ ◊¥
Áfll◊ÊŸ „Ò, Ã’ •Êfl‡Ê ¬⁄U ‹ªŸ flÊ‹Ê øÈê’∑§Ëÿ ’‹ Á∑§‚ ÁŒ‡ÊÊ ◊¥ „ÊªÊ?

(a) +x •ˇÊ (b) −x •ˇÊ

(c) −y •ˇÊ (d) + y •ˇÊ

(iv) ∞∑§ •ÊflÁ‡ÊÃ ∑§áÊ ∞∑§‚◊ÊŸ ∞fl¥ ‚◊ÊŸÊ¥Ã⁄U ÁfllÈÃ •ÊÒ⁄ øÈê’∑§Ëÿ ˇÊòÊÊ¥ ◊¥ ªÁÃ◊ÊŸ „Ò–  ∞∑§ ˇÊáÊ
◊¥, ∑§áÊ ∑§Ê flª ˇÊòÊÊ¥ ∑§ ‹ê’flÃ „Ò–  ∑§áÊ ∑§Ê ¬Õ „ÊªÊ?

(a) ∞∑§ ‚ËœË ⁄UπÊ

(b) ∞∑§ flÎûÊ

(c) ∞∑§ ∑È§á«U‹Ë ∞∑§‚◊ÊŸ Á¬ø flÊ‹Ê

(d) ∞∑§ ªÒ⁄U ‚◊ÊŸ Á¬ø flÊ‹Ê „ÒÁ‹Ä‚

•ÕflÊ

(v) ∞∑§ ‚◊ÊŸ ªÁÃ ‚ ø‹Ÿ flÊ‹ ¬˝Ê≈UÊÚŸ •ÊÒ⁄U ß‹Ä≈˛UÊÚŸÊ¥ ‚ ÿÈÄÃ-∞∑§ Á∑§⁄UáÊ ∞∑§ ¬Ã‹ ̌ ÊòÊ ‚ ªÈ¡⁄UÃË
„Ò Á¡‚◊¥ Á∑§⁄UáÊ ∑§ ‹ê’flÃ øÈê’∑§Ëÿ ˇÊòÊ „ÊÃÊ „Ò–  ¬˝Ê≈UÊÚŸ •ÊÒ⁄U ß‹Ä≈˛UÊÚŸ —

(a) Á’ŸÊ Á∑§‚Ë ÁflˇÊ¬ ∑§ ªÈ¡⁄U¥ª

(b) ‚◊ÊŸ ∑§ÊáÊ ¬⁄U ÁfløÁ‹Ã „Ê¥ª •ÊÒ⁄U •‹ª Ÿ„Ë¥ „Ê¥ª

(c) •‹ª-•‹ª ∑§ÊáÊ ¬⁄U ÁfløÁ‹Ã „Ê¥ª •Ã— •‹ª „Ê ¡Êÿ¥ª

(d) ∞∑§‚◊ÊŸ ∑§ÊáÊ ¬⁄U ÁfløÁ‹Ã „Ê¥ª ‹Á∑§Ÿ •‹ª „Ê ¡Êÿ¥ª
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30. The salient features observed in photoelectric effect are enumerated below.

An electromagnetic wave travels in the form of discrete packets or bundles of
energy called quanta or photon. All photons emitted by any source travel through

free space carrying an energy E = hν and momentum 
h

p  
λ
=  .  The transfer of discrete

amount of energy from a photon to a free electron inside the photo sensitive metal
is the basic cause of photoelectric emission.

(i) How does photoelectric current depend on the intensity of light ? 1

(a) increases with increase in intensity

(b) decreases with increase in intensity

(c) is not affected by intensity

(d) first increases then decreases with increase in intensity

(ii) The number of photo electrons emitted for light of a frequency ν (higher than
threshold frequency ν0 is proportional to :

(a) threshold frequency (ν0)

(b) intensity of light

(c) frequency ν of light

(d) (ν−ν0)

(iii) The stopping potential for a photoelectric emission process is 10 V. The
maximum kinetic energy of the electrons ejected in the process will be :

(a) 3.2×10−10 J (b) 1.6×10−19 J

(c) 1.6×10−18 J (d) zero

(iv) Maximum kinetic energy of electrons emitted in photoelectric effect increases
when :

(a) intensity of light is increased

(b) light source is brought nearer the metal

(c) frequency of light is decreased

(d) wavelength of light is decreased

OR

(v) The minimum energy required to remove an electron from a surface is called :

(a) stopping potential (b) kinetic energy

(c) work function (d) intensity of photon

1

1

1

1
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»§Ê≈UÊ ß‹ÁÄ≈˛U∑§ ¬˝÷Êfl ◊¥ ŒπË ªß¸ ◊ÈÅÿ Áfl‡Ê·ÃÊ∞° ŸËø ŒË ªß¸ „Ò¥–

∞∑§ ÁfllÈÃ øÈê’∑§Ëÿ Ã⁄¥Uª ™§¡Ê¸ ∑§ •‹ª-•‹ª ¬Ò∑§≈U ÿÊ ’¥«U‹ ∑§ M§¬ ◊¥ ªÁÃ◊ÊŸ „Ò Á¡‚ ÄflÊ¥≈UÊ ÿÊ
»§Ê≈UÊÚŸ ∑§„Ê ¡ÊÃÊ „Ò–  Á∑§‚Ë ÷Ë dÊÃ mÊ⁄UÊ ©à‚Á¡¸Ã ‚÷Ë »§Ê≈UÊÚŸ ◊ÈÄÃSÕÊŸ ◊¥ ™§¡Ê¸ E = hν •ÊÒ⁄U ‚¥flª

h
p = 

λ
 ‚ ªÁÃ◊ÊŸ „Ò¥–  ¬˝∑§Ê‡Ê ‚¥flŒË œÊÃÈ ∑§ •¥Œ⁄U ∞∑§ »§Ê≈UÊÚŸ ‚ ◊ÈÄÃ ß‹Ä≈˛UÊÚŸ ◊¥ ™§¡Ê¸ ∑§Ë •ÊÒ‚ÃŸ

◊ÊòÊÊ ∑§Ê SÕÊŸÊ¥Ã⁄UáÊ »§Ê≈UÊ ß‹ÁÄ≈˛U∑§ ©à‚¡¸Ÿ ∑§Ê ◊Í‹ ∑§Ê⁄UáÊ „Ò–

(i) ¬˝∑§Ê‡ÊÁfllÈÃ œÊ⁄UÊ ¬˝∑§Ê‡Ê ∑§Ë ÃËfl˝ÃÊ ¬⁄U ∑Ò§‚ ÁŸ÷¸⁄U ∑§⁄UÃË „Ò?

(a) ÃËfl˝ÃÊ ’…∏Ÿ ¬⁄U »§Ê≈UÊ ÁfllÈÃœÊ⁄UÊ ’…∏ÃË „Ò–

(b) ÃËfl˝ÃÊ ’…∏Ÿ ¬⁄U »§Ê≈UÊ ÁfllÈÃœÊ⁄UÊ ÉÊ≈UÃË „Ò–

(c) ÃËfl˝ÃÊ ‚ »§Ê≈UÊ ÁfllÈÃœÊ⁄UÊ ¬˝÷ÊÁflÃ Ÿ„Ë¥ „ÊÃË „Ò–

(d) ¬˝∑§Ê‡ÊÁfllÈÃ œÊ⁄UÊ ¬˝∑§Ê‡Ê ∑§Ë •ÊflÎÁûÊ ¬⁄U ÁŸ÷¸⁄U ∑§⁄UÃË „Ò–

(ii) •ÊflÎÁûÊ ν ∑§ ¬˝∑§Ê‡Ê ∑§ Á‹∞ ©à‚Á¡¸Ã »§Ê≈UÊ ß‹Ä≈˛UÊÚŸÊ¥ ∑§Ë ‚¥ÅÿÊ ¡„Ê° (ν>ν0) ‚◊ÊŸÈ¬ÊÃË „ÊÃË
„Ò —

(a) Õ˝‡ÊÊÀ«U •ÊflÎÁûÊ  (ν0)

(b) ¬˝∑§Ê‡Ê ∑§Ë ÃËfl˝ÃÊ

(c) ¬˝∑§Ê‡Ê ∑§Ë •ÊflÎÁûÊ (ν)
(d) (ν−ν0)

(iii) ∞∑§ »§Ê≈UÊß‹ÁÄ≈˛U∑§ ©à‚¡¸Ÿ ¬˝Á∑˝§ÿÊ ∑§Ë ÁŸ⁄UÊÁœ Áfl÷fl (S≈UÊÁ¬¥ª ¬Ê≈UÁã‡Êÿ‹) 10 V „Ò–  ß‚
¬˝Á∑˝§ÿÊ ◊¥ ©à‚Á¡¸Ã ß‹Ä≈˛UÊÚŸÊ¥ ∑§Ë •Áœ∑§Ã◊ ªÁÃ¡ ™§¡Ê¸ „ÊªË —
(a) 3.2×10−10 J (b) 1.6×10−19 J

(c) 1.6×10−18 J (d) zero

(iv) ¬˝∑§Ê‡ÊÁfllÈÃ ¬˝÷Êfl ◊¥ ©à‚Á¡¸Ã ß‹Ä≈˛UÊÚŸÊ¥ ∑§Ë •Áœ∑§Ã◊ ªÁÃ¡ ™§¡Ê¸ ’…∏ ¡ÊÃË „Ò, ¡’ —

(a) ¬˝∑§Ê‡Ê ∑§Ë ÃËfl˝ÃÊ ’…∏ÃË „Ò

(b) ¬˝∑§Ê‡Ê dÊÃ œÊÃÈ å‹≈U ∑§ ¬Ê‚ ‹ÊÿÊ ¡ÊÃÊ „Ò

(c) ¬˝∑§Ê‡Ê ∑§Ë •ÊflÎÁûÊ ÉÊ≈UÊß¸ ¡ÊÃË „Ò

(d) ¬˝∑§Ê‡Ê ∑§Ë Ã⁄¥UªŒÒäÿ¸ ÉÊ≈UÊß¸ ¡ÊÃË „Ò

•ÕflÊ

(v) Á∑§‚Ë ß‹Ä≈˛UÊÚŸ ∑§Ê ©à‚Á¡¸Ã ∑§⁄UŸ ∑§ Á‹∞ •Êfl‡ÿ∑§ ãÿÍŸÃ◊ ™§¡Ê¸ ∑§„‹ÊÃË „Ò —

(a) ÁŸ⁄UÊÁœ Áfl÷fl

(b) ªÁÃ¡ ™§¡Ê¸

(c) ∑§Êÿ¸ »§‹Ÿ (Work function)

(d) »§Ê≈UÊÚŸ ∑§Ë ÃËfl˝ÃÊ
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SECTION - E / π¥«U-æ§

31. State Faraday’s laws of electromagnetic induction. 1+2+2=5

Figure shows a rectangular conductor PQRS in which the conductor PQ is free to

move in a uniform magnetic field B
→

 perpendicular to the plane of the paper.

The field extends from x=0 to x=b and zero for x > b.  Assume that only the arm
PQ possess resistance r.  When the arm PQ is pulled outward from x=0 to x=2b
and then moved backward to x=0 with constant speed v, obtain the expression
for the flux and the induced emf.

Sketch the variation of these quantities with distance 0 � x � 2b

OR

A device X is connected to an AC source, V=V0 sinwt.  The variation of voltage,
current and power in one cycle is shown in the following graph.

(a) Identify the device X.

(b) Which of the curves A, B and C represent the voltage, current and the power
consumed in the circuit ?  Justify the answer.

(c) How does its impedance vary with frequency of the AC source ? Show
graphically.
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»Ò§⁄UÊ«U ∑§ ÁfllÈÃ øÈê’∑§Ëÿ ¬˝⁄UáÊ ∑§ ÁŸÿ◊ ’ÃÊ∞°–

ÁøòÊ ∞∑§ •ÊÿÃÊ∑§Ê⁄U ∑¥§«UÄ≈U⁄U PQRS ÁŒπÊÃÊ „Ò Á¡‚◊¥ øÊ‹∑§ PQ ∞∑§‚◊ÊŸ øÈê’∑§Ëÿ ̌ ÊòÊ B
→

 (¡Ê Á∑§
¬¬⁄U ∑§ ¬Îc∆U ∑§ ‹ê’flÃ „Ò)  ◊¥ ø‹Ÿ ∑§ Á‹∞ SflÃãòÊ „Ò–  ˇÊòÊ ∑§Ê ÁflSÃÊ⁄U x=0 ‚ x=b Ã∑§ „Ò •ÊÒ⁄U
x > b ∑§ Á‹∞ øÈê’∑§Ëÿ ˇÊòÊ B ‡ÊÍãÿ „Ò–  ◊ÊŸ ‹¥ Á∑§ ∑§fl‹ PQ ¬⁄U „Ë ¬˝ÁÃ⁄UÊœ r „Ò–  ¡’ ÷È¡Ê PQ ∑§Ê
x=0 ‚ x=2b ∑§Ë Ã⁄U»§ ªÁÃ v ‚ πË¥øÊ ¡ÊÃÊ „Ò •ÊÒ⁄U Á»§⁄U x=2b ‚ x=0 Ã∑§ ‚◊ÊŸ ªÁÃ v ‚ flÊ¬‚
‹ÊÿÊ ¡ÊÃÊ „Ò, ç‹Ä‚ •ÊÒ⁄U ¬˝⁄U∑§ ÁfllÈÃflÊ„∑§ ’‹ ∑§ Á‹∞ √ÿ¥¡∑§ ¬˝ÊåÃ ∑§ËÁ¡∞ —

ŒÍ⁄UË 0 � x � 2b ∑§ ‚ÊÕ ßŸ ◊ÊòÊÊ•Ê¥ ∑§ ‚ê’ãœ ∑§Ê ⁄UπÊ¥Á∑§Ã ∑§⁄¥U–

•ÕflÊ

∞∑§ ©¬∑§⁄UáÊ X ∞∑§ AC dÊÃ, V=V0 sin wt, ‚ ¡È«∏Ê „Ò– ∞∑§ ø∑˝§ ◊¥ flÊÀ≈U¡, œÊ⁄UÊ •ÊÒ⁄U ¬Êfl⁄U
(ˇÊ◊ÃÊ) ∑§Ë Á÷ãŸÃÊ ∑§Ê ª˝Ê»§ ◊¥ ÁŒπÊÿÊ ªÿÊ „Ò–

(a) ©¬∑§⁄UáÊ X ∑§Ê ¬„øÊŸ¥–

(b) A, B •ÊÒ⁄U C ◊¥ ‚ ∑§ÊÒŸ ‚ ª˝Ê»§ flÊÀ≈U¡, œÊ⁄UÊ •ÊÒ⁄U ¬Êfl⁄U π¬Ã ∑§Ê Œ‡ÊÊ¸Ã „Ò¥?  •¬Ÿ ©ûÊ⁄U ∑§Ê
•ÊÒÁøàÿ Á‚h ∑§⁄¥U–

(c) ¬˝àÿÊflÁûÊ¸ œÊ⁄UÊ (AC) dÊÃ ∑§Ë •ÊflÎÁûÊ ∑§ ‚ÊÕ ¬˝ÁÃ’ÊœÊ (ßÁê¬«Uã‚) ∑Ò§‚ ’Œ‹ÃÊ „Ò?  ª˝Ê»§ ∑§Ë
‚„ÊÿÃÊ ‚ ¬˝ŒÁ‡Ê¸Ã ∑§⁄¥U–
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32. (a) Three cells of emf E, 2E and 5E having internal resistances r, 2r and 3r, variable
resistance R is shown in the figure.

Find the expression for the current.  Plot a graph for variation of current
with R.

(b) In the circuit shown, determine the potential difference across the capacitor.

OR

(a) Two cells of emf 2E and E and internal resistance 2r and r respectively are
connected in parallel.  Obtain the expression for the equivalent emf and the
internal resistance of the combination.

(b) Calculate the steady current through the 2 Ω resistor in the circuit shown.

2+3=5
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(a) ÃËŸ ‚‹ Á¡Ÿ∑§ ÁfllÈÃ flÊ„∑§ ’‹ E, 2E •ÊÒ⁄U 5E ÃÕÊ •Ê¥ÃÁ⁄U∑§ ¬˝ÁÃ⁄UÊœ ∑˝§◊‡Ê— r, 2r •ÊÒ⁄U 3r „Ò
∞∑§ ¬Á⁄UflÃ¸ŸËÿ ¬˝ÁÃ⁄UÊœ R ∑§ ‚ÊÕ ÁøòÊ ∑§ •ŸÈ‚Ê⁄U ¡È«∏ „Ò¥–

¬Á⁄U¬Õ ◊¥ œÊ⁄UÊ ∑§ Á‹∞ √ÿ¥¡∑§ ¬˝ÊåÃ ∑§ËÁ¡∞– R ∑§ ‚ÊÕ œÊ⁄UÊ ∑§Ë Á÷ãŸÃÊ ∑§ Á‹∞ ∞∑§ ª˝Ê»§
πË¥Áø∞–

(b) ÁŒπÊ∞ ª∞ ¬Á⁄U¬Õ ◊¥ ‚¥œÊÁ⁄UòÊ ¬⁄U Áfl÷flÊãÃ⁄U ôÊÊÃ ∑§⁄¥U–

•ÕflÊ

(a) ŒÊ ‚‹ Á¡Ÿ∑§ ÁfllÈÃ flÊ„∑§ ’‹ 2E •ÊÒ⁄U E ÃÕÊ •ÊãÃÁ⁄U∑§ ¬˝ÁÃ⁄UÊœ ∑˝§◊‡Ê— 2r •ÊÒ⁄U r „Ò¥ ‚◊ÊŸÊ¥Ã⁄U
◊¥ ¡È«∏ „Ò¥–  ‚¥ÿÊ¡Ÿ ∑§ ‚◊ÃÈÀÿ ÁfllÈÃ flÊ„∑§ ’‹ •ÊÒ⁄U ‚◊ÃÈÀÿ •ÊãÃÁ⁄U∑§ ¬˝ÁÃ⁄UÊœ ∑§ Á‹∞ √ÿ¥¡∑§
¬˝ÊåÃ ∑§ËÁ¡∞–

(b) ÁŒπÊ∞ ª∞ ¬Á⁄U¬Õ ◊¥ 2 Ω ¬˝ÁÃ⁄UÊœ ‚ ’„Ÿ flÊ‹Ë œÊ⁄UÊ ∑§Ë ªáÊŸÊ ∑§⁄¥U–
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33. How is the working of a telescope different from that of a microscope ?
The focal length of the objective and eyepiece of a microscope are 1.25 cm and
5 cm respectively.  Find the position of the object relative to the objective in order
to obtain an angular magnification of 30 in normal adjustment.

OR
(a) A plane wave front approaches a plane surface separating two media. If

first medium is optically denser and second medium is optically rarer, using
Huygen’s principle, explain and show how a refracted wave front is
constructed ?

(b) Varify Snell’s law.
(c) When a light wave travels from a rarer to a denser medium, the speed

decreases.  Does it imply reduction in its energy ?  Explain.

ŒÍ⁄U’ËŸ ∑§Ë ∑§Êÿ¸ ¬˝áÊÊ‹Ë ‚Íˇ◊Œ‡ÊË¸ ‚ Á∑§‚ ¬˝∑§Ê⁄U Á÷ãŸ „Ò?

‚Íˇ◊Œ‡ÊË¸ ∑§ •Á÷ŒÎ‡ÿ∑§ (•Êé¡ÁÄ≈Ufl) •ÊÒ⁄U ŸÁòÊ∑§Ê (•Êß¸¬Ë‚) ∑§Ë »§Ê∑§‚ ŒÍ⁄UË ∑˝§◊‡Ê— 1.25 cm •ÊÒ⁄U
5 cm „Ò¥– ‚Ê◊Êãÿ ‚¥ÿÊ¡Ÿ ◊¥ 30 ∑§Ê ∑§ÊáÊËÿ •Êflœ¸Ÿ ¬˝ÊåÃ ∑§⁄UŸ ∑§ Á‹ÿ flSÃÈ ∑§Ë •Á÷ŒÎ‡ÿ∑§ ‹¥‚ ∑§
‚Ê¬ˇÊ ÁSÕÁÃ ôÊÊÃ ∑§⁄¥U–

•ÕflÊ

(a) ∞∑§ ‚◊Ã‹ Ã⁄¥UªÊª˝ ŒÊ ◊Êäÿ◊Ê¥ ∑§Ê •‹ª ∑§⁄UŸ flÊ‹Ë ∞∑§ ‚◊Ã‹ ‚Ë◊Ê ∑§Ë •Ê⁄U •ª˝‚⁄U „Ò–  ÿÁŒ
¬„‹Ê ◊Êäÿ◊ ¬˝∑§ÊÁ‡Ê∑§ ‚ÉÊŸ •ÊÒ⁄U ŒÍ‚⁄UÊ ◊Êäÿ◊ ¬˝∑§ÊÁ‡Ê∑§ Áfl⁄U‹ ◊Êäÿ◊ „Ò, ÃÊ „Êßªã‚ ∑§
Á‚hÊãÃ ∑§Ê ©¬ÿÊª ∑§⁄U∑§ ÁŒπÊ∞° •ÊÒ⁄U ‚◊¤ÊÊ∞° ∑§Ë •¬flÁÃ¸Ã Ã⁄¥UªÊª˝ ∑§Ê ÁŸ◊Ê¸áÊ ∑Ò§‚ „ÊÃÊ „Ò?

(b) SŸÒ‹ ∑§ ÁŸÿ◊ ∑§Ê ‚àÿÊÁ¬Ã ∑§⁄¥U–

(c) ¡’ ∞∑§ ¬˝∑§Ê‡Ê Ã⁄¥Uª ∞∑§ Áfl⁄U‹ ‚ ‚ÉÊŸ ◊Êäÿ◊ ◊¥ ª◊Ÿ ∑§⁄UÃË „Ò ÃÊ ªÁÃ ∑§◊ „Ê ¡ÊÃË „Ò, ÄÿÊ
ß‚∑§Ê ÃÊà¬ÿ¸ ß‚∑§Ë ™§¡Ê¸ ◊¥ ∑§◊Ë ‚ „Ò?  √ÿÊÅÿÊ ∑§⁄¥U–

- o 0 o -

2+3=5

3+1+1=5


