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PHYSICS

÷ÊÒÁÃ∑§ ÁflôÊÊŸ
(312)
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(¬⁄UËˇÊÊ ∑§Ê ÁŒŸ fl ÁŒŸÊ¥∑§)

Signature of Invigilators :

(ÁŸ⁄UËˇÊ∑§Ê¥ ∑§ „SÃÊˇÊ⁄U) 1. 

2. 

General Instructions :

1. Candidate must write his/her Roll Number on the first page of the Question Paper.
2. Please check the Question Paper to verify that the total pages and total number of questions contained in the

Question Paper are the same as those printed on the top of the first page. Also check to see that the questions are
in sequential order.

3. Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the specified
places will lead to disqualification of the candidate.

4. Write your Question Paper code No. 64/OSS/2-A on the Answer-Book.
5. (a) The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any one

of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the Answer-
Book.

(b) If you choose to write the answer in the language other than Hindi and English, the responsibility for any
errors/mistakes in understanding the question will be yours only.

‚Ê◊Êãÿ •ŸÈŒ‡Ê —
1. ¬⁄UËˇÊÊÕË¸ ¬˝‡Ÿ-¬òÊ ∑§ §¬„‹ ¬Îc∆U ¬⁄U •¬ŸÊ •ŸÈ∑˝§◊Ê¥∑§ •fl‡ÿU Á‹π¥–
2. ∑Î§¬ÿÊ ¬˝‡Ÿ-¬òÊ ∑§Ê ¡ÊÚ°ø ‹¥ Á∑§ ¬˝‡Ÿ-¬òÊ ∑§ ∑È§‹ ¬Îc∆UÊ¥ ÃÕÊ ¬˝‡ŸÊ¥ ∑§Ë ©ÃŸË „Ë ‚¥ÅUÿÊ „Ò Á¡ÃŸË ¬˝Õ◊ ¬Îc∆ ∑ §‚’‚ ™§¬⁄U ¿U¬Ë „Ò– ß‚

’ÊÃ ∑§Ë ¡ÊÚ°ø ÷Ë ∑§⁄U ‹¥ Á∑§ ¬˝‡Ÿ ∑˝ Á◊∑§ UM§¬ ◊¥ „Ò¥–
3. § ©ûÊ⁄U-¬ÈÁSUÃ∑§Ê ◊¥ ¬„øÊŸ-Áøq ’ŸÊŸ •ÕflÊ ÁŸÁŒ¸c≈U SÕÊŸÊ¥ ∑§§•ÁÃÁ⁄UÄÃ ∑§„Ë¥ ÷Ë •ŸÈ∑˝§◊Ê¥∑§ Á‹πŸ ¬⁄U ¬⁄UËˇÊÊÕË¸ ∑§Ê •ÿÊÇÿ ∆U„⁄UÊÿÊ

¡ÊÿªÊ–
4. •¬ŸË ©ûÊ⁄U-¬ÈÁSUÃ∑§Ê ¬⁄U ¬˝‡Ÿ-¬òÊ ∑§Ë ∑§Ê«U ‚¥ÅÿÊ 64/OSS/2-A Á‹π¥–
5. (∑§) ¬˝‡Ÿ-¬òÊ ∑§fl‹ Á„¥ŒË/•¥ª˝¡Ë ◊¥ „Ò–  Á»§⁄U ÷Ë, ÿÁŒ •Ê¬ øÊ„¥ ÃÊ ŸËø ŒË ªß¸ Á∑§‚Ë ∞∑§ ÷Ê·Ê ◊¥ ©ûÊ⁄ Œ ‚∑§Ã „Ò¥ —

•¥ª˝¡Ë, Á„¥ŒË, ©ŒÍ¸, ¬¥¡Ê’Ë, ’°ª‹Ê, ÃÁ◊‹, ◊‹ÿÊ‹◊, ∑§ãŸ«∏, Ã‹ÈªÈ, ◊⁄UÊ∆UË, ©Á«∏ÿÊ, ªÈ¡⁄UÊÃË, ∑§Ê¥∑§áÊË, ◊ÁáÊ¬È⁄UË, •‚Á◊ÿÊ,
Ÿ¬Ê‹Ë, ∑§‡◊Ë⁄UË, ‚¥S∑Î§Ã§•ÊÒ⁄U Á‚¥œË–
∑Î§¬ÿÊ ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ ÁŒ∞ ª∞ ’ÊÚÄ‚ ◊¥ Á‹π¥ Á∑§ •Ê¬ Á∑§‚ ÷Ê·Ê ◊¥ ©ûÊ⁄U Á‹π ⁄U„ „Ò¥–

(π) ÿÁŒ •Ê¬ Á„¥ŒË ∞fl¥ •¥ª˝¡Ë ∑§ •ÁÃÁ⁄UÄÃ Á∑§‚Ë •ãÿ ÷Ê·Ê ◊¥ ©ûÊ⁄U Á‹πÃ „Ò¥ ÃÊ ¬˝‡Ÿ ∑§Ê ‚◊¤ÊŸ ◊¥ „ÊŸ flÊ‹Ë
òÊÈÁ≈UÿÊ¥/ª‹ÁÃÿÊ¥ ∑§Ë Á¡ê◊UŒÊ⁄Ë ∑ fl‹ •Ê¬∑§Ë „ÊªË–

This Question Paper consists of 30 questions and 11 printed pages.
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PHYSICS

÷ÊÒÁÃ∑§ ÁflôÊÊŸ

(312)

Time : 3 Hours ] [ Maximum Marks : 80

‚◊ÿ — 3 ÉÊá≈U ] [ ¬ÍáÊÊZ∑§ — 80

Note : (i) All questions are compulsory.  There is no overall choice, however, alternative choices
are given in some questions.  In such questions, you have to attempt only one choice.

(ii) Marks allotted are indicated against each question.

(iii) Each question from Question Nos. 1 to 10 has four alternatives - (A), (B), (C) and (D),
out of which one is most appropriate.  Choose the correct answer among the four
alternatives and write it in your answer-book against the number of the question.  No
extra time is allotted for attempting multiple-choice questions.

ÁŸŒ¸‡Ê — (i) ‚÷Ë ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U Œ¥–  ¬ÍáÊ¸ ¬˝‡Ÿ-¬òÊ ◊¥ Áfl∑§À¬ Ÿ„Ë¥ „Ò¥, Á»§⁄U ÷Ë ∑È§¿U ¬˝‡ŸÊ¥ ◊¥ •Ê¥ÃÁ⁄U∑§ Áfl∑§À¬ „Ò¥–  ∞‚ ‚÷Ë
¬˝‡ŸÊ¥ ◊¥ •Ê¬∑§Ê ∞∑§ „Ë Áfl∑§À¬ ∑§Ê ©ûÊ⁄U ŒŸÊ „Ò–

(ii) ¬˝àÿ∑§ ¬˝‡Ÿ ∑§ ‚Ê◊Ÿ •¥∑§ Œ‡ÊÊ¸ÿ ªÿ „Ò¥–

(iii) ¬˝‡Ÿ ‚¥ÅÿÊ 1 ‚ 10 Ã∑§ ∑§ ¬˝àÿ∑§ ¬˝‡Ÿ ◊¥ øÊ⁄U Áfl∑§À¬U - (A), (B), (C) •ÊÒ⁄U (D) ÁŒÿ „Ò¥, Á¡Ÿ◊¥ ‚ ∞∑§
‚’‚ ©¬ÿÈÄÃ „Ò–  øÊ⁄UÊ¥ Áfl∑§À¬Ê¥ ◊¥ ‚ ‚„Ë ©ûÊ⁄U øÈŸ¥ ÃÕÊ •¬ŸË ©ûÊ⁄U-¬ÈÁSÃ∑§Ê ◊¥ ¬˝‡Ÿ ‚¥ÅÿÊ ∑§ ‚Ê◊Ÿ ©ûÊ⁄U
Á‹Áπÿ–  ’„ÈflÒ∑§ÁÀ¬∑§ ¬˝‡ŸÊ¥ ∑§ Á‹ÿ •ÁÃÁ⁄UÄÃ ‚◊ÿ Ÿ„Ë¥ ÁŒÿÊ ¡ÊÿªÊ–

1. Change in momentum of a body is : 1

(A) force × displacement (B) mass × velocity

(C) force × time (D) force × velocity

∞∑§ flSÃÈ ∑§ ‚¥flª ◊¥ ¬Á⁄UflÃ¸Ÿ „Ò —

(A) ’‹ × ÁflSÕÊ¬Ÿ (B) Œ˝√ÿ◊ÊŸ × flª

(C) ’‹ × ‚◊ÿ (D) ’‹ × flª
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2. Area under force-displacement graph is equal to : 1

(A) momentum (B) impulse

(C) workdone (D) acceleration

’‹-ÁflSÕÊ¬Ÿ ª˝Ê»§ ∑§ Ã„Ã ˇÊòÊ»§‹ ’⁄UÊ’⁄U „Ò —

(A) ‚¥flª (B) •Êflª

(C) Á∑§ÿÊ ªÿÊ ∑§Êÿ¸ (D) àfl⁄UáÊ

3. The fundamental frequency is an open pipe is 120 Hz, then frequency of third harmonic is : 1

(A) 120 Hz (B) 360 Hz (C) 240 Hz (D) 480 Hz

∞∑§ πÈ‹ ¬Êß¬ ◊¥ ◊Í‹ •ÊflÎÁûÊ 120 Hz „Ò–  ß‚∑§Ë ÃÎÃËÿ •ŸÈŸÊŒË ∑§Ë •ÊflÎÁûÊ „Ò —

(A) 120 Hz (B) 360 Hz (C) 240 Hz (D) 480 Hz

4. The ratio of the fundamental frequencies produced by an open pipe and a closed pipe of the
same length is :

(A) 1 : 4 (B) 4 : 1 (C) 1 : 2 (D) 2 : 1

’⁄UÊ’⁄U ‹ê’Êß¸ ∑§ ŒÊ ¬Êß¬, ∞∑§ ’ãŒ fl ŒÍ‚⁄UÊ πÈ‹Ê, mÊ⁄UÊ ©à¬ãŸ ◊Í‹ Sfl⁄U∑§Ê¥ ∑§Ë •ÊflÎÁûÊÿÊ¥ ∑§Ê •ŸÈ¬ÊÃ „Ò —

(A) 1 : 4 (B) 4 : 1 (C) 1 : 2 (D) 2 : 1

5. Two conducting spheres of radii r
1
 and r

2
 (r

1
 > r

2
) are at the same electric potential. The ratio

of charges on them is :

(A)
1

 2

r

r
(B)

2

1

r  

r
(C)

2

1

2

2

r

r

(D)

2

2

2

1

r

r

r
1
 •ÊÒ⁄U r

2 
(r
1
 > r

2
) ÁòÊíÿÊ•Ê¥ ∑§ ŒÊ ªÊ‹Ëÿ øÊ‹∑§Ê¥ ∑§Ê ÁfllÈÃ Áfl÷fl ‚◊ÊŸ „Ò–  ©Ÿ ¬⁄U •Êfl‡ÊÊ¥ ∑§Ê •ŸÈ¬ÊÃ „Ò —

(A)
1

 2

r

r
(B)

2

1

r  

r
(C)

2

1

2

2

r

r

(D)

2

2

2

1

r

r

1

1
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6. A charge particle moving in a magnetic field experiences a force : 1

(A) in a direction of magnetic field

(B) in the direction opposite to the magnetic field

(C) in the direction perpendicular to its velocity only

(D) in the direction perpendicular to both the magnetic field and its velocity

øÈê’∑§Ëÿ ˇÊòÊ ◊¥ ªÁÃ◊ÊŸ ∞∑§ •ÊflÁ‡ÊÃ ∑§áÊ ’‹ ∑§Ê •ŸÈ÷fl ∑§⁄UÃÊ „Ò —

(A) øÈê’∑§Ëÿ ˇÊòÊ ∑§Ë ÁŒ‡ÊÊ ◊¥

(B) øÈê’∑§Ëÿ ˇÊòÊ ∑§Ë Áfl¬⁄UËÃ ÁŒ‡ÊÊ ◊¥

(C) ∑§fl‹ ß‚∑§Ë ªÁÃ ∑§Ë ÁŒ‡ÊÊ ∑§ ‹ê’flÃ˜

(D) øÈê’∑§Ëÿ ˇÊòÊ fl ªÁÃ ŒÊŸÊ¥ ∑§ ‹ê’flÃ˜ ÁŒ‡ÊÊ ◊¥

7. Which of the following colours suffers maximum deviation ? 1

(A) Orange (B) Green (C) Yellow (D) Blue

ÁŸêŸ ◊¥ ‚ Á∑§‚ ⁄¥Uª ∑§Ê Áflø‹Ÿ ‚flÊ¸Áœ∑§ „Ò?

(A) ŸÊ⁄¥UªË (B) „⁄UÊ (C) ¬Ë‹Ê (D) ŸË‹Ê

8. Blue colour of sky is due to phenomena of light : 1

(A) Scattering (B) Dispersion (C) Interference (D) Diffraction

•Ê∑§Ê‡Ê ∑§Ê ŸË‹Ê ⁄¥Uª ¬˝∑§Ê‡Ê ∑§Ë ÁŸêŸ ¬Á⁄UÉÊ≈UŸÊ ∑§ ∑§Ê⁄UáÊ „Ò —

(A) ¬˝∑§ËáÊ¸Ÿ (B) ¬Á⁄UˇÊ¬áÊ (C) √ÿÁÃ∑§⁄UáÊ (D) ÁflflÃ¸Ÿ

9. In Rutherford’s scattering experiment, target nucleus was bombarded with : 1

(A) α-particles (B) β-particles (C) γ-rays (D) protons

⁄UŒ⁄U»§Ê«¸U ∑§ ¬˝∑§ËáÊ¸Ÿ ¬˝ÿÊª ◊¥ ‹ˇÿ ŸÊÁ÷∑§ ¬⁄U ÁŸêŸ ∑§Ë ’ê’’Ê⁄UË ∑§Ë ªß¸ —

(A) α-∑§áÊ (B) β-∑§áÊ (C) γ-Á∑§⁄UáÊ¥ (D) ¬˝Ê≈UÊŸ
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10. A radioactive substance has initial concentration N
o
. After four half lives, the concentration

of this substance left be :

(A)
o

N

4
(B)

o
N

12

(C)
o

N

8
(D)

o
N

16

∞∑§ ⁄UÁ«UÿÊ∞Ä≈UËfl ¬ŒÊÕ¸ ∑§Ë ¬˝Ê⁄UÁê÷∑§ ‚ÊãŒ˝ÃÊ N
o 
„Ò–  øÊ⁄U •œ¸ •ÊÿÈ ∑§ ¬‡øÊÃ˜ ß‚ ¬ŒÊÕ¸ ∑§Ë ‚ÊãŒ˝ÃÊ „ÊªË —

(A)
o

N

4
(B)

o
N

12

(C)
o

N

8
(D)

o
N

16

11. Two bodies of masses m
1
 and m

2
 (m

1
 > m

2
) have equal linear momentum.  Which of them

has greater kinetic energy ?  Explain your answer mathematically.

Œ˝√ÿ◊ÊŸ m
1
 •ÊÒ⁄U m

2 
(m

1
 > m

2
) ∑§ ŒÊ Á¬¥«UÊ¥ ∑§Ê ⁄ÒUÁπ∑§ ‚¥flª ‚◊ÊŸ „Ò–  ßŸ◊¥ ‚ Á∑§‚ ∑§Ë ªÁÃ¡ ™§¡Ê¸ •Áœ∑§ „Ò?

ªÁáÊÃËÿ M§¬ ‚ •¬Ÿ ©ûÊ⁄U ∑§Ë √ÿÊÅÿÊ ∑§ËÁ¡∞–

12. Two pistons of a hydraulic press have diameter of 30.0 cm and 2.5 cm. Find the force exerted
on the longer piston when 50.0 kg. wt. is placed on smaller piston.

„Êß«˛UÊÁ‹∑§ ¬˝‚ ∑§ ŒÊ Á¬S≈UŸÊ¥ ∑§Ê √ÿÊ‚ 30.0 cm fl 2.5 cm „Ò–  ÿÁŒ ¿UÊ≈U Á¬S≈UŸ ¬⁄U 50.0 kg. wt. ⁄UπÊ ¡Ê∞ ÃÊ
’«∏ Á¬S≈UŸ ¬⁄U ‹ªŸ flÊ‹Ê ’‹ ôÊÊÃ ∑§⁄UÊ–

OR/•ÕflÊ

A capillary tube of inner radius 0.5 mm is dipped vertically in liquid of specific gravity 8.0,
surface tension 545 dyne cm−1 and angle of contact is 1208. Find the elevation or depression
of liquid in the tube.

0.5 mm •ÊãÃÁ⁄U∑§ ÁòÊíÿÊ ∑§Ë ∞∑§ ∑§Á‡Ê∑§Ê Ÿ‹Ë, 8.0 ÁflÁ‡Êc≈U ªÈL§àfl ∑§ Œ˝fl ◊¥ ‹ê’flÃ˜ «ÈU’Êß¸ ªß¸ „Ò–  ÿÁŒ Œ˝fl ∑§Ê
¬Îc∆U ÃŸÊfl 545 dyne cm−1 •ÊÒ⁄U S¬‡Ê¸ ∑§ÊáÊ 1208 „Ê ÃÊ Œ˝fl ∑§Ê Ã‹ ∑§Á‡Ê∑§Ê Ÿ‹Ë ◊¥ Á∑§ÃŸÊ ™°§øÊ ©∆UªÊ ÿÊ ŸËø
Áª⁄UªÊ?

1

2

2
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13. One of the most efficient engines operates between 2100 K and 700 K. Its actual efficiency is
40%. What percentage of its maximum possible efficiency is this ?

‚’‚ ∑È§‡Ê‹ ß¥¡ŸÊ¥ ◊¥ ‚ ∞∑§ 2100 K •ÊÒ⁄U 700 K ∑§ ’Ëø ∑§Êÿ¸ ∑§⁄UÃÊ „Ò–  ß‚∑§Ë flÊSÃÁfl∑§ ŒˇÊÃÊ 40% „Ò–  ÿ„
ß‚∑§Ë •Áœ∑§Ã◊ ŒˇÊÃÊ ∑§Ë Á∑§ÃŸË ¬˝ÁÃ‡ÊÃ „Ò?

14. Calculate the current I in the given circuit. 2

ÁŒÿ ªÿ ¬Á⁄U¬Õ ◊¥ œÊ⁄UÊ I ∑§Ë ªáÊŸÊ ∑§⁄UÊ–

15. A bar falling through the hollow region of a thick cylindrical shell made of copper, experiences
a retarding force. What can you conclude about the nature of the bar ?  Explain.

ÃÊ°’ ∑§ ’Ÿ ◊Ê≈U ’‹ŸÊ∑§Ê⁄U πÊ‹ ∑§ πÊπ‹ ˇÊòÊ ‚ „Ê∑§⁄U Áª⁄UÃË „Èß¸ ¿U«∏ ∞∑§ ◊¥Œ∑§ ’‹ ∑§Ê •ŸÈ÷fl ∑§⁄UÃË „Ò–  ¿U«∏
∑§Ë ¬˝∑Î§ÁÃ ∑§ Áfl·ÿ ◊¥ •Ê¬ ÄÿÊ ÁŸc∑§·¸ ÁŸ∑§Ê‹ ‚∑§Ã „Ò¥?  ‚◊¤ÊÊß∞–

16. Explain Huygen’s principle. 2

„Êßª¥‚ ∑§ Á‚hÊãÃ ∑§Ë √ÿÊÅÿÊ ∑§ËÁ¡∞–

17. Mention four characteristics of nuclear force. 2

ŸÊÁ÷∑§Ëÿ ’‹Ê¥ ∑§ øÊ⁄U ªÈáÊœ◊¸ ∑§Ê ©À‹π ∑§ËÁ¡∞–

2

2
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18. The figure shows the V-I characteristics of a semiconductor diode designed to operate under
reverse bias.

•Ê⁄Uπ ◊¥ ©à∑˝§◊ •Á÷ŸÁÃ ◊¥ ¬˝øÊ‹Ÿ ∑§ Á‹∞ •Á÷∑§ÁÀ¬Ã ∞∑§ •œ¸øÊ‹∑§ «UÊÿÊ«U ∑§Ê (V-I) •Á÷‹ÊˇÊÁáÊ∑§ fl∑˝§
Œ‡ÊÊ¸ÿÊ ªÿÊ „Ò–

(a) Identify the semiconductor diode.

(b) How does the separation of electrons and holes takes place in this semiconductor
diode ?

(a) ß‚ •œ¸øÊ‹∑§ «UÊÿÊ«U ∑§Ê ¬„øÊÁŸ∞–

(b) ß‚ •œ¸øÊ‹∑§ «UÊÿÊ«U ◊¥ „Ê‹ fl ß‹Ä≈˛UÊÚŸÊ¥ ∑§Ê ¬ÎÕÄ∑§Ë∑§⁄UáÊ ∑Ò§‚ „ÊÃÊ „Ò?

19. If the emitter and base of npn transistor have same doping concentration, explain how will
the collector and base current be affected ?

ÿÁŒ npn ≈˛UÊ¥Á¡S≈U⁄U ∑§ ©à‚¡¸∑§ •ÊÒ⁄U •ÊœÊ⁄U ŒÊŸÊ¥ ◊¥ •¬Á◊üÊ∑§ ∑§Ë ‚ÊãŒ˝ÃÊ ‚◊ÊŸ „Ê ÃÊ ‚¥ª˝Ê„∑§ fl •ÊœÊ⁄U ∑§⁄¥U≈U
(œÊ⁄UÊ) ∑Ò§‚ ¬˝÷ÊÁflÃ „ÊªË?

20. (a) Show that the workdone by a force acting on a body is equal to the change in its kinetic
energy.

(b) A particle moving with a kinetic energy 3.6 J collides with a spring of force constant
180 Nm−1. Calculate the maximum compression of the spring.

(a) Œ‡ÊÊ¸ß∞ Á∑§ ∞∑§ flSÃÈ ¬⁄U ‹ªÊ∞ ª∞ ’‹ mÊ⁄UÊ Á∑§ÿÊ ªÿÊ ∑§Êÿ¸ ©‚∑§Ë ªÁÃ¡ ™§¡Ê¸ ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§ ’⁄UÊ’⁄U „Ò–

(b) 3.6 J ™§¡Ê¸ ‚ ªÁÃ ∑§⁄UÃÊ „È•Ê ∞∑§ ∑§áÊ 180 Nm−1 ∑§ ’‹ ÁŸÿÃÊ¥∑§ flÊ‹ ÁS¬˝¥ª ‚ ‚¥ÉÊ≈˜U≈U ∑§⁄UÃÊ „Ò–  ÁS¬˝¥ª
◊¥ ©à¬ãŸ •Áœ∑§Ã◊ ‚¥¬Ë«UŸ ∑§Ë ªáÊŸÊ ∑§⁄UÊ–

21. Define terminal velocity.  Derive an expression for it for a spherical body of radius r falling
through a viscous fluid.

•ÁãÃ◊ flª ∑§Ê ¬Á⁄U÷ÊÁ·Ã ∑§ËÁ¡∞–  ÁòÊíÿÊ r ∑§ ªÊ‹Ê∑§Ê⁄U Á¬¥«∏ ∑§ Á‹∞ ∞∑§ ‡ÿÊŸ Œ˝fl ◊¥ Áª⁄UÃ „È∞ •ÁãÃ◊ flª ∑§
Á‹∞ √ÿ¥¡∑§ ∑§Ë √ÿÈà¬ÛÊÊ ∑§ËÁ¡∞–

2

2

4

4
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22. What are beats ?  Mention the essential condition for the formation of beats.  Explain the
formation of beats by graphical method. How will you determine the unknown frequency of
a tuning fork using beats ?

ÁflS¬¥Œ ÄÿÊ „Ò?  ßŸ∑§ ’ŸŸ ∑§Ë •ÁŸflÊÿ¸ ‡ÊÃZ ÄÿÊ „Ò?  ª˝Ê»§ ÁflÁœ mÊ⁄UÊ ÁflS¬¥ŒÊ¥ ∑§ ’ŸŸ ∑§Ê ‚◊¤ÊÊß∞–  ÁflS¬¥ŒÊ¥ ∑§Ê
¬˝ÿÊª ∑§⁄UÃ „È∞ Á∑§‚Ë SflÁ⁄UòÊ Ám÷È¡ ∑§Ë •ôÊÊÃ •ÊflÎÁûÊ ∑Ò§‚ ôÊÊÃ ∑§⁄¥Uª?

23. In the given circuit, no current is flowing through 10 Ω resistor. Calculate the value of X. If
the battery is applied across A and O, find the current I drawn from the cell.

ÁŒ∞ ª∞ ¬Á⁄U¬Õ ◊¥ 10 Ω ¬˝ÁÃ⁄UÊœ ◊¥ ∑§Êß¸ œÊ⁄UÊ ¬˝flÊÁ„Ã Ÿ„Ë¥ „Ê ⁄U„Ë „Ò–  X ∑§ ◊ÊŸ ∑§Ë ªáÊŸÊ ∑§ËÁ¡∞–  ÿÁŒ ’Ò≈U⁄UË Á’ãŒÈ
A •ÊÒ⁄U O ∑§ ’Ëø ‹ªÊß¸ ¡Ê∞ ÃÊ ¬Á⁄U¬Õ ◊¥ œÊ⁄UÊ (I) ôÊÊÃ ∑§ËÁ¡∞–

24. Explain the meaning of the isothermal and adiabatic processes.  Write the essential conditions
for these processes to take place.  Draw the indicator diagram of each and give one example
of each.

‚◊ÃÊ¬Ëÿ ÃÕÊ L§hÊc◊ ¬˝∑˝§◊ ∑§ •Á÷¬˝ÊÿÊ¥ ∑§Ë √ÿÊÅÿÊ ∑§ËÁ¡∞–  ßŸ ¬˝∑˝§◊Ê¥ ∑§ „ÊŸ ∑§Ë ‡ÊÃZ Á‹Áπ∞–  ¬˝àÿ∑§ ∑§Ê
‚Íø∑§ •Ê⁄Uπ πË¥Áø∞–  ¬˝àÿ∑§ ∑§Ê ∞∑§-∞∑§ ©ŒÊ„⁄UáÊ ŒËÁ¡∞–

25. Explain the following, giving reasons : 4

(i) Sky appears blue when viewed from earth, and dark when viewed from space.

(ii) Sun appears red at the time of sunrise.

ÁŸêŸÁ‹ÁπÃ ∑§Ê ∑§Ê⁄UáÊ ‚Á„Ã √ÿÊÅÿÊ ∑§ËÁ¡∞ —

(i) ¬ÎâflË ‚ ŒπŸ ¬⁄U •Ê∑§Ê‡Ê ŸË‹Ê •ÊÒ⁄U •ãÃÁ⁄UˇÊ ‚ ŒπŸ ¬⁄U ∑§Ê‹Ê Ÿ¡⁄U •ÊÃÊ „Ò–

(ii) ‚ÍÿÊ¸Œÿ ∑§ ‚◊ÿ ‚Íÿ¸ ‹Ê‹ ÁŒπ‹Êß¸ ŒÃÊ „Ò–

4

4

4
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26. Using Bohr’s postulates, show that the energy of the electron in its nth orbit in hydrogen

atom given by n 2

13.6
E eV

n

=− .

’Ê⁄U ∑§Ë •Á÷œÊ⁄UáÊÊ•Ê¥ ∑§Ê ¬˝ÿÊª ∑§⁄UÃ „È∞ ªÁáÊÃËÿ M§¬ ‚ √ÿÈà¬ãŸ ∑§ËÁ¡∞ Á∑§ „Êß«˛UÊ¡Ÿ ¬⁄U◊ÊáÊÈ ◊¥ ß‹Ä≈˛UÊÚŸÊ¥ ∑§Ë

ß‚∑§Ë nflË ∑§ˇÊÊ ◊¥ ™§¡Ê¸ n 2

13.6
E eV

n

=−  „ÊÃË „Ò–

OR/•ÕflÊ

What is meant by nuclear fission and chain reaction ?  How is a chain reaction controlled in
a nuclear reactor ?  Name any two fissile materials.

ŸÊÁ÷∑§Ëÿ Áflπ¥«UŸ fl oÎ¥π‹Ê •Á÷Á∑˝§ÿÊ ‚ •Ê¬∑§Ê ÄÿÊ •Á÷¬˝Êÿ „Ò?  ŸÊÁ÷∑§Ëÿ Á⁄UÿÄ≈U⁄U (¬⁄U◊ÊáÊÈ ÷^Ë) ◊¥ oÎ¥π‹Ê
•Á÷Á∑˝§ÿÊ ∑§Ê ∑Ò§‚ ÁŸÿÁãòÊÃ Á∑§ÿÊ ¡ÊÃÊ „Ò?  Á∑§ã„Ë¥ ŒÊ Áflπ¥«UŸËÿ ¬ŒÊÕÊZ ∑§ ŸÊ◊ Á‹Áπ∞–

27. (a) Differentiate between conservative and non-conservative forces. 6

(b) A spring of force constant K is stretched to double its initial length (l), calculate its :

(i) final force in spring

(ii) elastic energy stored in the spring

(iii) workdone by the external force

(a) ‚¥⁄UˇÊË ’‹ •ÊÒ⁄ •‚¥⁄UˇÊË ’‹ ◊¥ Áfl÷Œ ∑§ËÁ¡∞–

(b) ÿÁŒ ’‹ ÁŸÿÃÊ¥∑§ K ∑§ ÁS¬˝¥ª ∑§Ê πË¥ø ∑§⁄U ß‚∑§Ë ‹ê’Êß¸ ∑§Ê ŒÊ ªÈŸÊ Á∑§ÿÊ ¡Ê∞ ÃÊ ªáÊŸÊ ∑§ËÁ¡∞ —

(i) ÁS¬˝¥ª ◊¥ •ÁãÃ◊ ’‹

(ii) ‚¥ª˝Á„Ã ¬˝àÿÊSÕ ™§¡Ê¸

(iii) ’Ês ’‹ mÊ⁄UÊ Á∑§ÿÊ ªÿÊ ∑§Êÿ¸

4
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28. (a) Define electric field at a point. 6

(b) For finding electric field at a point we take the test charge q
o
 → 0.  Why ?

(c) Show that the electric field due to a small electric dipole at a point on the perpendicular
bisector is inversely proportional to the third power of the perpendicular distance
between the point and line joining the charges of the dipole.

(a) Á∑§‚Ë Á’ãŒÈ ¬⁄U ÁfllÈÃ ˇÊòÊ ∑§Ê ¬Á⁄U÷ÊÁ·Ã ∑§ËÁ¡∞–

(b) Á∑§‚Ë Á’ãŒÈ ¬⁄U ÁfllÈÃ ˇÊòÊ ôÊÊÃ ∑§⁄UŸ ∑§ Á‹∞ ¬⁄UËˇÊáÊ •Êfl‡Ê q
o
 → 0 ‹Ã „Ò¥–  ÄÿÊ¥?

(c) Œ‡ÊÊ¸ß∞ Á∑§ Á∑§‚Ë ‹ÉÊÈ ÁfllÈÃ ÁmœÈ˝fl ∑§Ê •Á÷‹ê’ ◊äÿ-Áfl÷Ê¡∑§ ¬⁄U ÁSÕÃ Á’ãŒÈ ¬⁄U ÁfllÈÃ˜ ˇÊòÊ ©‚ Á’ãŒÈ
ÃÕÊ ÁmœÈ˝fl •Êfl‡ÊÊ¥ ∑§Ê ¡Ê«∏Ÿ flÊ‹Ë ⁄UπÊ ∑§ ◊äÿ ∑§Ë ‹ê’flÃ˜ ŒÍ⁄UË ∑§ ÃË‚⁄U ÉÊÊÃ ∑§Ê ¬˝ÁÃ‹Ê◊ÊŸÈ¬ÊÃË „ÊÃÊ „Ò–

OR/•ÕflÊ

(a) State Faraday’s laws of electromagnetic induction.

(b) What are Eddy currents ?  Give one advantage and disadvantage of Eddy currents.

(c) Give the method to reduce Eddy currents in the electrical appliance.

(a) »Ò§⁄UÊ«U ∑§ ÁfllÈÃ øÈê’∑§Ëÿ ¬˝⁄UáÊ ∑§ ÁŸÿ◊Ê¥ ∑§Ê ∑§ÕŸ ∑§ËÁ¡∞–

(b) ÷¥fl⁄U œÊ⁄UÊ∞° ÄÿÊ „Ò?  ÷¥fl⁄U œÊ⁄UÊ•Ê¥ ∑§ ∞∑§ ‹Ê÷ fl ∞∑§ „ÊÁŸ Á‹Áπ∞–

(c) Á∑§‚Ë ÁfllÈÃ ©¬∑§⁄UáÊ ◊¥ ÷¥fl⁄U œÊ⁄UÊ•Ê¥ ∑§Ê ∑§◊ ∑§⁄UŸ ∑§Ë ÁflÁœ ŒËÁ¡∞–

29. (a) Drawing a labelled ray diagram, show the refraction of a ray of light passing through
an equiangular triangular prism. Plot a graph showing the variation of angle of deviation
with the angle of incidence.

(b) Calculate the refractive index of the material of an equilateral triangular prism for
which angle of minimum deviation is 608.

(a) ∞∑§ ŸÊ◊Ê¥Á∑§Ã •Ê⁄Uπ πË¥ø∑§⁄U ‚◊ÁòÊ÷È¡ •ÊœÊ⁄U ∑§ Á¬˝í◊ ◊¥ ‚ „Ê∑§⁄U ¬˝∑§Ê‡Ê ∑§Ë ∞∑§ Á∑§⁄UáÊ ∑§Ê •¬flÃ¸Ÿ
Œ‡ÊÊ¸ß∞–  •Ê¬ÃŸ ∑§ÊáÊ ∑§ ‚ÊÕ Áflø‹Ÿ ∑§ÊáÊ ∑§Ê Áflø⁄UáÊ Œ‡ÊÊ¸Ã „È∞ ∞∑§ ª˝Ê»§ πË¥Áø∞–

(b) ∞∑§ ‚◊ÁòÊ÷È¡ Á¬˝í◊ ∑§ ¬ŒÊÕ¸ ∑§ •¬flÃ¸ŸÊ¥∑§ ªÈáÊÊ¥∑§ ∑§Ë ªáÊŸÊ ∑§⁄UÊ Á¡‚∑§ Á‹∞ ãÿÍŸÃ◊ Áflø‹Ÿ ∑§ÊáÊ 608

„Ê–

6
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30. (a) Draw a circuit diagram of npn common emitter transistor as an amplifier showing
waveforms of signal voltage and output voltage.

(b) Obtain the expression for the voltage gain of a transistor amplifier in common emitter
configuration in terms of the load resistance R

L
, current gain β

a
 and input resistance.

(c) Explain why are the input and output voltages are in opposite phase ?

(d) Why is a npn transistor preferred over a pnp transistor ?

(a) ©÷ÿÁŸc∆U ©à‚¡¸∑§ npn ≈˛UÊ¥Á¡S≈U⁄U ∑§Ê ¬˝flœ¸∑§ ∑§ M§¬ ◊¥ ∞∑§ ŸÊ◊Ê¥Á∑§Ã ÁøòÊ Áπ¥Áø∞–  ß‚∑§ Á‹∞ ÁŸfl‡ÊË fl
ÁŸª¸Ã flÊÀ≈UÃÊ ∑§ Á‹∞ Ã⁄¥Uª M§¬ Œ‡ÊÊ¸ß∞–

(b) ‹Ê«U ¬˝ÁÃ⁄UÊœ R
L 
, œÊ⁄UÊ ‹Áéœ β

a
 ÃÕÊ ÁŸfl‡Ê ¬˝ÁÃ⁄UÊœ ∑§ ¬ŒÊ¥ ◊¥ CE ÁflãÿÊ‚ (©÷ÿÁŸc∆U ©à‚¡¸∑§ ÁflãÿÊ‚)

◊¥ ∞∑§ ≈˛UÊ¥Á¡S≈U⁄U ¬˝flœ¸∑§ ∑§Ë flÊÀ≈UÃÊ ‹Áéœ ∑§ Á‹∞ √ÿ¥¡∑§ ∑§Ë √ÿÈà¬ÛÊÊ ∑§ËÁ¡∞–

(c) ÁŸfl‡ÊË fl ÁŸª¸Ã flÊÀ≈UÃÊ∞° Áfl¬⁄UËÃ ∑§‹Ê ◊¥ ÄÿÊ¥ „ÊÃË „Ò¥?  ‚◊¤ÊÊß∞–

(d) pnp ≈˛UÊ¥Á¡S≈U⁄U ∑§Ë ÃÈ‹ŸÊ ◊¥ npn ≈˛UÊ¥Á¡S≈U⁄U ∑§Ê ¬˝ÊÕÁ◊∑§ÃÊ ÄÿÊ¥ ŒË ¡ÊÃË „Ò?

- o O o -
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