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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=3×108m/s
m0=9.1×10−31kg
mp=1.7×10−27kg
e=1.6×10−19C
µ0=4π×10−7TmA−1

h=6.63×10−34 Js
e0=8.854×10−12C2N−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. Three capacitors each of 4 µF are to be connected in such a way that the effective
capacitance of the combination is 6 µF.  It can be achieved by connecting :

(a) All three in parallel

(b) All  three in series

(c) Two of them connected in parallel and the combination in series with the
third

(d) Two of them connected in series and the combination in parallel to the third.

ÃËŸ 4 µF flÊ‹ ¬˝àÿ∑§ ‚¥œÊÁ⁄UòÊ ∑§Ê ß‚ Ã⁄U„ ‚ ¡Ê«∏Ê ¡ÊÃÊ „Ò Á∑§ ‚¥ÿÊ¡Ÿ ∑§Ë ¬˝÷ÊflË œÊÁ⁄UÃÊ 6 µF ’Ÿ–
ß‚ ¬˝ÊåÃ Á∑§ÿÊ ¡Ê ‚∑§ÃÊ „Ò —

(a)  ÃËŸÊ¥ ‚◊ÊãÃ⁄U ◊¥

(b)  ÃËŸÊ¥ oÎ¥π‹Ê ◊¥

(c)  ©Ÿ◊¥ ‚ ŒÊ ‚◊ÊŸÊ¥Ã⁄U ◊¥ •ÊÒ⁄U ‚¥ÿÊ¡Ÿ ÃË‚⁄U ∑§ ‚ÊÕ oÎ¥π‹Ê ◊¥

(d)  ŒÊ-oÎ¥π‹Ê ◊¥  •ÊÒ⁄U ©Ÿ∑§Ê ‚¥ÿÊ¡Ÿ ÃË‚⁄U ∑§ ‚ÊÕ ‚◊Ê¥ŸÊÃ⁄U ◊¥

2. An observation point P lies on the Principal axis, at a distance ‘X’ from the mid
point of an electric dipole. The electric potential at a point P due to the dipole is
proportional to :

(a)
1

X
(b) 2

1

X
(c) 3

1

X
(d)

1

X

∞∑§ •fl‹Ê∑§Ÿ Á’¥ŒÈ P ÁfllÈÃ ÁmœÈ˝fl ∑§ ◊äÿ Á’¥ŒÈ ‚ ‘X’ ŒÍ⁄UË ¬⁄U ◊ÈÅÿ •ˇÊ ¬⁄U ÁSÕÃ „Ò– ÁmœÈ˝fl ∑§ ∑§Ê⁄UáÊ
Á’¥ŒÈ P ¬⁄U ÁfllÈÃ Áfl÷fl ‚◊ÊŸÈ¬ÊÃË „ÊÃÊ „Ò —

(a)
1

X
(b) 2

1

X
(c) 3

1

X
(d)

1

X

3. A battery is connected to a conductor of non uniform area of cross section. The
quantity or quantities which remain constant is/are :

(a) Electric field only (b) Drift speed and electric field

(c) Electric field and current (d) Current only

∞∑§ ’Ò≈U⁄UË •‚◊ÊŸ •ŸÈ¬˝SÕ ∑§Ê≈U ∑§ ˇÊòÊ»§‹ flÊ‹ øÊ‹∑§ ‚ ¡È«∏Ë „Ò ¡Ê ◊ÊòÊÊ ÿÊ ◊ÊòÊÊ∞° ÁSÕ⁄U ⁄U„ÃË „Ò¥
fl„ „Ò¥ —

(a) ∑§fl‹ ÁfllÈÃ ˇÊòÊ (b) ’„Êfl ªÁÃ •ÊÒ⁄U ÁfllÈÃ ˇÊòÊ

(c) ÁfllÈÃ ˇÊòÊ fl ÁfllÈÃ œÊ⁄UÊ (d) ∑§fl‹ ÁfllÈÃ œÊ⁄UÊ

1

1

1
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1

1

1

4. A magnetic needle when placed in an uniform magnetic field B
→

 experiences  :

(a) Both force and torque (b) Only force but not torque

(c) A torque but not the force (d) Neither a torque nor a force

∞∑§ øÈ¥’∑§Ëÿ ‚Èß¸ ∑§Ê ¡’ ∞∑§ ‚◊ÊŸ øÈ¥’∑§Ëÿ ˇÊòÊ B
→

 ◊¥ ⁄UπÊ ¡ÊÃÊ „Ò ÃÊ fl„ •ŸÈ÷fl ∑§⁄UÃË „Ò  :

(a) ’‹ •ÊÒ⁄U ’‹ÊÉÊÍáÊ¸ (b) ∑§fl‹ ’‹, ’‹ÊÉÊÍáÊ¸ Ÿ„Ë¥

(c) ’‹ÊÉÊÍáÊ¸, ‹Á∑§Ÿ ’‹ Ÿ„Ë¥ (d) Ÿ ’‹ÊÉÊÍáÊ¸ Ÿ ’‹

5. The coil of a moving coil galvanometer is wound over a metal frame in order to :

(a) Reduce hysteresis (b) Increase sensitivity

(c) Increase moment of Inertia (d) Provide Electromagnetic damping

ø‹ ∑È§á«U‹Ë ªÀflŸÊ ◊Ë≈U⁄U ∑§Ë ∑È§á«U‹Ë ∞∑§ œÊÃÈ ∑§ »˝§◊ ¬⁄U Á∑§‚Á‹∞ ‹¬≈UË ¡ÊÃË „Ò?

(a) ‡ÊÒÁÕÀÿ ∑§Ê ∑§◊ ∑§⁄UŸÊ (b) ‚¥flŒŸ‡ÊË‹ÃÊ ◊¥ flÎÁh

(c) ¡«∏àfl •ÊÉÊÍáÊ¸ ◊¥ flÎÁh (d) ÁfllÈÃ øÈ¥’∑§Ëÿ •fl◊¥ŒŸ ¬˝ŒÊŸ ∑§⁄UŸÊ

6. Which of the following effects is not based on Huygen’s Principle ?

(a) Interference (b) Photoelectric effect

(c) Reflection (d) Refraction

ÁŸêŸÁ‹ÁπÃ ◊¥ ‚ ∑§ÊÒŸ ‚Ê ¬˝÷Êfl „Êßª¥‚ Á‚hÊ¥Ã ¬⁄U •ÊœÊÁ⁄UÃ Ÿ„Ë¥ „Ò ?

(a) √ÿÁÃ∑§⁄áÊ (b) ¬˝∑§Ê‡ÊÁfllÈÃ ¬˝÷Êfl

(c) ¬⁄UÊflÃ¸Ÿ (d) •¬flÃ¸Ÿ

7. What will be the diffracting angle for the first minimum in the diffraction pattern
of a single slit with a light of wavelength 550 nm and slit width 0.55 mm ?

(a) 0.001 radian (b) 0.01 radian (c) 1 radian (d) 0.1 radian

550 nm Ã⁄¥UªŒÒÉÿ¸ •ÊÒ⁄U Á¤Ê⁄UË Á¿UŒ˝ øÊÒ«∏Êß¸ 0.55 mm flÊ‹ ∞∑§‹ Á¤Ê⁄UË ∑§ ∑§Ê⁄UáÊ ÁflflÃ¸Ÿ ¬Ò≈UŸ¸ ◊¥ ¬„‹
ãÿÍŸÃ◊ ∑§ Á‹∞ ÁflflÃ¸Ÿ ∑§ÊáÊ —

(a) 0.001 ⁄UÁ«UÿŸ (b) 0.01 ⁄UÁ«UÿŸ (c) 1 ⁄UÁ«UÿŸ (d) 0.1 ⁄UÁ«UÿŸ

1
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18. A photon of energy 5.2 eV is incident on a metal surface whose work function is
3.2 eV. The energy of the fastest moving electron, so released is :

(a) 2 eV (b) 2.4 eV (c) 2.6 eV (d)  3 eV

5.2 eV ©¡Ê¸ ∑§Ê ∞∑§ »§Ê≈UÊÚŸ ∞∑§ œÊÃÈ ∑§Ë ‚Ã„ ¬⁄U Áª⁄UÃÊ „Ò Á¡‚∑§Ê ∑§Êÿ¸ »§‹Ÿ  3.2 eV „Ò, ‚’‚ Ã¡
ªÁÃ ‚ ø‹Ÿ flÊ‹ ß‹Ä≈˛UÊÚŸ ∑§Ë ™§¡Ê¸ :

(a) 2 eV (b) 2.4 eV (c) 2.6 eV (d)  3 eV

9. The radius of the nth orbit in Bohr’s Theory of hydrogen atom is proportional to :

(a) n2 (b) 1/n2 (c) 1/n (d) n3

„Êß«˛UÊ¡Ÿ ¬⁄U◊ÊáÊÈ ∑§ ’Ê„⁄U ◊ÊÚ«U‹ ◊¥ ‘n’flË¥ ∑§ˇÊÊ ∑§Ë ÁòÊíÿÊ Á∑§‚∑§ ‚◊ÊŸÈ¬ÊÃË „ÊÃË „Ò?

(a) n2 (b) 1/n2 (c) 1/n (d) n3

10. The potential energy of an electron in the second excited state of hydrogen atom
is :

(a) −3.4 eV (b) −3.02 eV (c) −1.51 eV (d) −6.8 eV

„Êß«˛UÊ¡Ÿ ¬⁄U◊ÊáÊÈ ◊¥ ŒÍ‚⁄UË ©ûÊÁ¡Ã •flSÕÊ ◊¥ ∞∑§ ß‹Ä≈˛ÊÚŸ ∑§Ë ÁSÕÁÃ¡ ™§¡Ê¸ „ÊÃË „Ò :

(a) −3.4 eV (b) −3.02 eV (c) −1.51 eV (d) −6.8 eV

11. In nuclear fusion reaction :

(a) Binding energy per nucleon decreases.

(b) Binding energy per nucleon increases.

(c) Binding energy per nucleon first increases and then decreases.

(d) The binding energy per nucleon remains constant.

ŸÊÁ÷∑§Ëÿ ‚¥‹ÿŸ •Á÷Á∑˝§ÿÊ ◊¥ :

(a) ¬˝ÁÃ ãÿÍÁÄ‹ÿÊÚŸ ’¥œŸ ©¡Ê¸ ÉÊ≈UÃË „Ò–

(b) ¬˝ÁÃ ãÿÍÁÄ‹ÿÊÚŸ ’¥œŸ ©¡Ê¸ ’…∏ ¡ÊÃË „Ò–

(c) ¬˝ÁÃ ãÿÍÁÄ‹ÿÊÚŸ ’¥œŸ ©¡Ê¸ ¬„‹ ’…∏ÃË „Ò Á»§⁄U ÉÊ≈UÃË „Ò–

(d) ¬˝ÁÃ ãÿÍÁÄ‹ÿÊÚŸ ’¥œŸ ©¡Ê¸ ÁSÕ⁄U ⁄U„ÃË „Ò–

1

1

1
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1

12. The phase difference between the electric and magnetic field in an electromagnetic
wave propagating along Z-direction is :

(a) 0 (b)
2

π

(c)
4

π

(d) π

Z-ÁŒ‡ÊÊ ◊¥ ¬˝‚ÊÁ⁄UÃ ÁfllÈÃ øÈê’∑§Ëÿ Ã⁄¥Uª ◊¥ ÁfllÈÃ ˇÊòÊ fl øÈ’¥∑§Ëÿ ˇÊòÊ ∑§ ø⁄UáÊ •¥Ã⁄U „Ò  :

(a) 0 (b)
2

π

(c)
4

π

(d) π

For question 13 to question 16, two statements are given, one labelled Assertion
(A) and the other labelled Reason (R). Select the correct answer to the following
questions, based on the codes (a), (b), (c) and (d) explained as under :

(a) If Assertion (A) and Reason (R) are correct and (R) is the correct explanation
of (A).

(b) If both the Assertion (A) and Reason (R) are correct but (R) is not the correct
explanation of (A).

(c) If Assertion (A) is correct but Reason (R) is incorrect.

(d) If Assertion (A) and Reason (R) are incorrect.

¬˝‡Ÿ 13 ‚ 16 ∑§ Á‹∞ ŒÊ ∑§ÕŸ ÁŒ∞ ª∞ „Ò¥ Á¡Ÿ◊¥ ‚ ∞∑§ ∑§Ê •Á÷∑§ÕŸ (A) ÃÕÊ ŒÍ‚⁄U ∑§Ê ∑§Ê⁄UáÊ (R)

∑§„Ê ªÿÊ „Ò– ŸËø ÁŒ∞ ª∞ ∑§Ê«U (a), (b), (c) ÃÕÊ (d) ‚ ‚„Ë ©ûÊ⁄U øÈÁŸ∞ —

(a) ÿÁŒ •Á÷∑§ÕŸ (A) •ÊÒ⁄U ∑§Ê⁄UáÊ (R) ‚„Ë „Ò •ÊÒ⁄U ∑§Ê⁄UáÊ (R) •Á÷∑§ÕŸ (A) ∑§Ê ‚„Ë S¬CË∑§⁄UáÊ
„Ò–

(b) ÿÁŒ •Á÷∑§ÕŸ (A) •ÊÒ⁄U ∑§Ê⁄UáÊ (R) ŒÊŸÊ¥ ‚„Ë „¥Ò ‹Á∑§Ÿ (R) •Á÷∑§ÕŸ (A) ∑§Ê ‚„Ë S¬CË∑§⁄UáÊ
Ÿ„Ë¥ „Ò–

(c) ÿÁŒ •Á÷∑§ÕŸ (A)  ‚„Ë „Ò ‹Á∑§Ÿ ∑§Ê⁄áÊ (R) ª‹Ã „Ò–

(d) ÿÁŒ •Á÷∑§ÕŸ (A) •ÊÒ⁄U ∑§Ê⁄áÊ (R) ŒÊŸÊ¥ ª‹Ã „¥Ò–

13. Assertion : The magnetic field at the end of very long current carrying solenoid
is half of that at the centre.

Reason : If the solenoid is sufficiently long the field in it is uniform.

•Á÷∑§ÕŸ : ∞∑§ ’„ÈÃ ‹ê’Ë ÁfllÈÃ œÊ⁄UÊ flÊ„Ë ¬Á⁄UŸÊÁ‹∑§Ê ∑§ •¥ÁÃ◊ Á‚⁄U ¬⁄U øÈê’∑§Ëÿ ̌ ÊòÊ, ∑§ãŒ˝
∑§ ˇÊòÊ ‚ •ÊœÊ „ÊÃÊ „Ò–

∑§Ê⁄UáÊ : ÿÁŒ ¬Á⁄UŸÊÁ‹∑§Ê ¬˝ÿÊåÃ ‹ê’Ë „Ò ÃÊ ©‚∑§ •ãŒ⁄U øÈê’∑§Ëÿ ˇÊòÊ ∞∑§ ‚◊ÊŸ „ÊÃÊ „Ò–

1
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14. Assertion : In an electromagnetic wave, the electric field and magnetic field
alternate each other perpendicular to the direction of propagation.

Reason : The electromagnetic waves are transverse in nature.

•Á÷∑§ÕŸ : ÁfllÈÃ øÈ¥’∑§Ëÿ Ã⁄¥Uª ◊¥ ÁfllÈÃ •ÊÒ⁄U øÈ¥’∑§Ëÿ ˇÊòÊ, ‚¥ø⁄UáÊ ∑§Ë ÁŒ‡ÊÊ ∑§ ‹¥’flÃ ∞∑§
ŒÍ‚⁄U ∑§ ‚Ê¬ˇÊ ¬Á⁄UflÁÃ¸Ã „ÊÃ „Ò¥–

∑§Ê⁄UáÊ : ÁfllÈÃ øÈê’∑§Ëÿ Ã⁄¥Uª¥, •ŸÈ¬˝SÕ ¬˝∑Î§ÁÃ ∑§Ë „ÊÃË „Ò¥–

15. Assertion : In an interference pattern the energy is produced at the region of
constructive interference, whereas destroyed at the region of
destructive interference.

Reason : Interference does not obey the law of conservation of energy.

•Á÷∑§ÕŸ : √ÿÁÃ∑§⁄UáÊ ÉÊ≈UŸÊ∑˝§◊ ◊¥ ™§¡Ê¸ ⁄UøŸÊà◊∑§ √ÿÁÃ∑§⁄UáÊ ∑§ ˇÊòÊ ◊¥ ©à¬ÛÊ „ÊÃË „Ò •ÊÒ⁄U
ÁflŸÊ‡Ê∑§Ê⁄UË √ÿÁÃ∑§⁄UáÊ ∑§ ˇÊòÊ ◊¥ ŸC „Ê ¡ÊÃË „Ò–

∑§Ê⁄UáÊ : √ÿÁÃ∑§⁄UáÊ ™§¡Ê¸ ‚¥⁄UˇÊáÊ ÁŸÿ◊ ∑§Ê ¬Ê‹Ÿ Ÿ„Ë¥ ∑§⁄UÃÊ „Ò–

16. Assertion : The resistivity of a semiconductor material increases with the rise
in temperature.

Reason : The atoms of a semiconductor vibrate with larger amplitude at their
lattice  positions or increasing the temperature.

•Á÷∑§ÕŸ : •œ¸øÊ‹∑§ ∑§Ë ¬˝ÁÃ⁄UÊœ∑§ÃÊ ÃÊ¬◊ÊŸ ∑§ ‚ÊÕ ’…∏ÃË „Ò–

∑§Ê⁄UáÊ : •œ¸øÊ‹∑§ ∑§ ¬⁄U◊ÊáÊÈ •¬Ÿ ¡Ê‹∑§ SÕÊŸ ◊¥ ©ìÊ ÃÊ¬◊ÊŸ ¬⁄U ’«∏ •ÊÿÊ◊ ∑§ ‚ÊÕ
∑¥§¬Ÿ ∑§⁄UÃ „Ò¥–

SECTION - B / π¥«U - π

17. Two metallic spheres of Radius R and 2R are so charged, that both of them have
the same charge density ‘σ’. If they are connected to each other with a connecting
wire then in which direction will the charge flow and why ?

ÁòÊíÿÊ R •ÊÒ⁄U 2R flÊ‹ ŒÊ œÊÁàfl∑§ ªÊ‹Ê¥ ∑§Ê ß‚ ¬˝∑§Ê⁄U •ÊflÁ‡ÊÃ Á∑§ÿÊ ªÿÊ „Ò Á∑§ ßŸ ŒÊŸÊ¥ ∑§Ê ¬Îc∆U
•Êfl‡Ê ÉÊŸàfl ‘σ’ ‚◊ÊŸ „Ò– ÿÁŒ ßã„¥ ∞∑§ øÊ‹∑§ ÃÊ⁄U ‚ ¡Ê«∏ ÁŒÿÊ ¡Ê∞ ÃÊ •Êfl‡Ê Á∑§‚ ÁŒ‡ÊÊ ◊¥ ¬˝flÊÁ„Ã
„ÊªÊ •ÊÒ⁄U ÄÿÊ¥?

1

1

1

2
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18.  A DC supply of 120 V is connected to a large resistance ‘X’. A voltmeter of
resistance 10 kΩ,  when connected in series in the circuit reads 4 V, what is the
value of ‘X’. What is the purpose behind using a Voltmeter instead of an ammeter
to determine large resistance ?

120 V ∑§Ë ∞∑§ DC •Ê¬ÍÁÃ¸ ∞∑§ ’«∏ ¬˝ÁÃ⁄UÊœ ‘X’ ‚ ¡È«∏Ë „Èß¸ „Ò– 10 kΩ ¬˝ÁÃ⁄UÊœ ∑§Ê ∞∑§ flÊÀ≈U◊Ë≈U⁄U
oÎ¥π‹Ê ◊¥ ⁄UπÊ ªÿÊ „Ò, ¡Ê 4 V ¬…∏ÃÊ „Ò– ‘X’ ∑§Ê ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞–  ’«∏ ¬˝ÁÃ⁄UÊœ (X) ∑§Ê ÁŸœÊ¸Á⁄UÃ ∑§⁄UŸ
∑§ Á‹∞ ∞◊Ë≈U⁄U ∑§Ë ’¡Êÿ flÊÀ≈U◊Ë≈U⁄U ∑§Ê ©¬ÿÊª ∑§⁄UŸ ∑§ ¬Ë¿U ÄÿÊ ©g‡ÿ „Ò?

19. A convex lens of focal length f1 is kept in contact with a concave lens of focal
length f2, what is the focal length of the combination ?  If f1>f2, what is the nature
of the combination ?

»§Ê∑§‚ ŒÍ⁄UË f1 ∑§Ê ∞∑§ ©ûÊ‹ ‹Ò¥‚ »§Ê∑§‚ ŒÍ⁄UË f2∑§ •flÃ‹ ‹Ò¥‚ ∑§ ‚¥¬∑§¸ ◊¥ ⁄UπÊ ªÿÊ „Ò, ‚¥ÿÊ¡Ÿ ∑§Ë
»§Ê∑§‚ ‹ê’Êß¸ ôÊÊÃ ∑§⁄¥U– ÿÁŒ (f1>f2) ÃÊ ‚¥ÿÊ¡Ÿ ∑§Ë ¬˝∑Î§ÁÃ ÄÿÊ „Ò?

20. A proton and an electron have same kinetic energy, which one has smaller
de-Broglie wave length and why ?

ÿÁŒ ¬˝Ê≈ÚUÊŸ •ÊÒ⁄U ß‹Ä≈˛UÊÚŸ ∑§Ë ªÁÃ¡ ™§¡Ê¸ ‚◊ÊŸ „Ê ÃÊ Á∑§‚∑§Ë Œ-’˝ÊÇÚ‹Ë Ã⁄U¥ªŒÒÉÿ¸ ¿UÊ≈UË „ÊÃË „Ò– •ÊÒ⁄U
ÄÿÊ¥ ?

2

2

2
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21. If λ1 and λ2 are the wavelengths of first member of Lyman and Paschen series
respectively, then determine the ratio λ1/λ2.

OR

From the relation R = R0(A)1/3
 , where R0 is a constant and A is the mass number

of the nucleus. Show that nuclear density is nearly constant and independent of
mass number.

ÿÁŒ λ1 •ÊÒ⁄U λ2 ∑˝§◊‡Ê— ‹Êß◊Ÿ •ÊÒ⁄U ¬Ê‡ÊŸ üÊáÊË ∑§ ¬„‹ ‚ŒSÿ ∑§Ë Ã⁄¥UªŒÒÉÿ¸ „Ò¥ ÃÊ λ1/λ2 ∑§Ê •ŸÈ¬ÊÃ
ÁŸœÊ¸Á⁄UÃ ∑§⁄¥U–

•ÕflÊ

‚¥’¥œ R = R0(A)1/3
 ◊¥ R0 ∞∑§ ÁSÕ⁄UÊ¥∑§ „Ò •ÊÒ⁄U A ŸÊÁ÷∑§ ∑§Ë Œ˝√ÿ◊ÊŸ ‚¥ÅÿÊ „Ò– S¬C ∑§ËÁ¡∞ Á∑§

ŸÊÁ÷∑§Ëÿ ÉÊŸàfl ÁSÕ⁄U „Ò •ÊÒ⁄U ŸÊÁ÷∑§Ëÿ Œ˝√ÿ◊ÊŸ ‚ SflÃ¥òÊ „Ò–

SECTION - C / π¥«U - ª

22. In the following arrangement of capacitors, the energy stored in the 6 µF capacitor
is E. Find :

(a) Energy stored in  12 µF capacitor. 1

(b) Energy stored in 3 µF capacitor. 1

(c) Total energy drawn from the battery. 1

OR

(a) What is the importance of Gaussian surface in Gauss theorem ?

(b) Given a uniform electric field 
→ ∧

= ×
3

E 5 10 i N C . Find the flux of this field

through a square of side 10 cm parallel to y-z plane.

(c) What would be the flux through the same surface if it makes an angle of 308

with x axis ?

2
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‚¥œÊÁ⁄UòÊÊ¥ ∑§Ë ÁŸêŸÁ‹ÁπÃ √ÿflSÕÊ ◊¥ 6 µF ‚¥œÊÁ⁄UòÊ ◊¥ ‚¥ª˝Á„Ã ™§¡Ê¸ “E” „Ò– ôÊÊÃ ∑§⁄¥–

(a) 12 µF ‚¥œÊÁ⁄UòÊ ◊¥ ‚¥ª˝Á„Ã ™§¡Ê¸–§

(b) 3 µF ‚¥œÊÁ⁄UòÊ ◊¥ ‚¥ª˝Á„Ã ™§¡Ê¸–§

(c) ’Ò≈U⁄UË ‚ πËøË¥ ªß¸ ∑È§‹ ™§¡Ê¸ ∑§Ê ◊ÊŸ–

•ÕflÊ

(a) ÁSÕ⁄U flÒlÈÁÃ∑§Ë ◊¥ ªÊÚ‚ ∑§ ÁŸÿ◊ ◊¥ ªÊÁ‚ÿŸ ‚Ã„ ∑§Ê ÄÿÊ ◊„àfl „Ò ?

(b) ∞∑§ ÁfllÈÃ ˇÊòÊ 
→ ∧

= ×
3

E 5 10 i N C  ÁŒÿÊ ªÿÊ „Ò– y-z Ã‹ ∑§ ‚◊Ê¥Ã⁄U, 10 ‚◊Ë ÷È¡Ê flÊ‹ flª¸ ∑§Ê

ç‹Ä‚ ôÊÊÃ ∑§ËÁ¡∞–

(c) ©‚Ë ¬Îc∆U ∑§ •Ê⁄U ¬Ê⁄U ç‹Ä‚ ÄÿÊ „ÊªÊ •ª⁄U fl„Ë flª¸ x-•ˇÊ ∑§ ‚ÊÕ 308 ∑§Ê ∑§ÊáÊ ’ŸÃÊ „Ò–

23. Two conductors of the same material have length and cross-sectional area in the
ratio of 2 : 1 and 3 : 2 respectively. Compare the drift velocity of the electrons in
the conductors, when they are connected in (a) series and (b) in parallel.

∞∑§ „Ë ¬ŒÊÕ¸ ∑§ ŒÊ øÊ‹∑§Ê¥ ∑§Ë ‹ê’Êß¸ •ÊÒ⁄U ˇÊòÊ»§‹ •ŸÈ¬˝SÕ ∑§Ê≈U ∑§Ê •ŸÈ¬ÊÃ ∑˝§◊‡Ê— 2 : 1 •ÊÒ⁄U
3 : 2 „Ò– øÊ‹∑§Ê¥ ◊¥ ß‹Ä≈˛UÊÚŸ ∑§ •¬flÊ„ flªÊ¥ ∑§Ë ÃÈ‹ŸÊ ∑§ËÁ¡∞ ¡’ fl — (a) üÊáÊË∑˝§◊ ◊¥ •ÊÒ⁄U  (b) ‚◊Ê¥Ã⁄U
∑˝§◊ ◊¥ ¡È«∏ „Ê¥–

24. Two long straight Parallel conductors carrying steady current I1 and I2 are
separated by a distance ‘d’, if the current in the conductor flow in the same direction
then show :

(a) That the two wires attract each other. 1

(b) Derive an expression for the force between them. 1

(c) Use it to define one Ampere. 1

3
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ŒÊ ‹¥’ ‚Ëœ ‚◊ÊŸÊ¥Ã⁄U øÊ‹∑§ I1 fl  I2 ÁSÕ⁄U œÊ⁄UÊ ‹ ¡Ê ⁄U„ „Ò¥– ŒÊŸÊ¥ øÊ‹∑§  ‘d’ ŒÍ⁄UË ‚ ¬ÎÕ∑§ „Ò– ÿÁŒ
œÊ⁄UÊ ¬˝flÊ„ ∞∑§ „Ë ÁŒ‡ÊÊ ◊¥ „Ò, ÃÊ —
(a) Œ‡ÊÊ¸ßÿ Á∑§ flÊ ∞∑§ ŒÍ‚⁄U ∑§Ê •Ê∑§Á·¸Ã ∑§⁄UÃ „Ò¥–
(b) œÊ⁄UÊflÊ„Ë øÊ‹∑§Ê¥ ∑§ ’Ëø ’‹ ∑§ Á‹∞ √ÿ¥¡∑§ √ÿÈà¬ÛÊ ∑§⁄¥U–
(c) ß‚∑§Ê ©¬ÿÊª ∑§⁄U ∞ê¬Ëÿ⁄U ∑§Ê ¬Á⁄U÷ÊÁ·Ã ∑§⁄¥U–

25. In Young’s double slit experiment using a monochromatic light of wavelength ‘λ’,
the intensity is K unit where the path difference is ‘λ’. What is the intensity of light
at a point, where path difference is λ/3  ?

Ã⁄U¥ªŒÒÉÿ¸ ‘λ’ ∑§ ∞∑§fláÊË¸ ¬˝∑§Ê‡Ê ∑§Ê ©¬ÿÊª ∑§⁄UÃ „È∞ ÿ¥ª ∑§ Ám-ÁS‹≈U ¬˝ÿÊª ◊¥ Á∑§‚Ë Á’ãŒÈ ¬⁄U ¬˝∑§Ê‡Ê
∑§Ë ÃËfl˝ÃÊ ‘K’ ß∑§Êß¸ „Ò ¡„Ê° ¬Õ •¥Ã⁄U ‘λ’„Ò– ©‚ Á’ãŒÈ ¬⁄U ¬˝∑§Ê‡Ê ∑§Ë ÃËfl˝ÃÊ ÄÿÊ „Ò ¡„Ê° ¬Õ •¥Ã⁄U λ/

3 „Ò ?

26. (a) State the principle on which the working of optic fibre is based.

(b) The figure shows refraction through a Prism. If the refracted ray QR is Parallel
to the base BC then show that :

(i) r1=r2=A/2 1

(ii) Dm=2i−A 1

(a) fl„ Á‚hÊ¥Ã ’ÃÊßÿ Á¡‚ ¬⁄U ¬˝∑§ÊÁ‡ÊÃ Ã¥ÃÈ ∑§Ë ∑§Êÿ¸ ¬˝áÊÊ‹Ë •ÊœÊÁ⁄UÃ „Ò–
(b) ÁøòÊ ◊¥ ∞∑§ Á¬˝í◊ ∑§ ◊Êäÿ◊ ‚ •¬flÃ¸Ÿ ÁŒπÊÿÊ ªÿÊ „Ò •ª⁄U •¬flÁÃ¸Ã ⁄UπÊ  QR ⁄UπÊ •ÊœÊ⁄U

BC ∑§ ‚◊ÊŸÊ¥Ã⁄ „Ò ÃÊ Œ‡ÊÊ¸ß∞ —U
(i) r1=r2=A/2

(ii) Dm=2i−A

3

1
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27. (i) Draw a diagram to show the working of a full wave rectifier. 1

(ii) What is the frequency of the output signal, if the frequency of the input signal
is 50 Hertz ?

(iii) What is the nature of the output signal ? Is it truly D.C (steady) ? 1

(i) ∞∑§ ¬ÍáÊ¸ Ã⁄°ª ÁŒc≈U∑§Ê⁄UË ∑§Ë ¬˝áÊÊ‹Ë ∑§Ê Œ‡ÊÊ¸Ÿ ∑§ Á‹∞ ∞∑§ •Ê⁄Uπ ’ŸÊ∞°–

(ii) ÿÁŒ ßŸ¬È≈U Á‚ÇŸ‹ ∑§Ë •ÊflÎÁÃ 50 Hz „Ò ÃÊ Á‚ÇŸ‹ ∑§Ë •Ê©≈U¬È≈U •ÊflÎÁÃ ÄÿÊ „Ò ?

(iii) •Ê©≈U¬È≈U Á‚ÇŸ‹ ∑§Ë ¬˝∑Î§ÁÃ ÄÿÊ „Ò?  ÄÿÊ ÿ„ flÊSÃfl ◊¥ ÁŒC œÊ⁄UÊ ÁSÕ⁄U „Ò  ?

28. (i) What type of semiconductor is formed when germanium crystal is doped
with antimony ?

(ii) Draw its energy band diagram clearly indicating the different regions.

(iii) What changes does the doping bring in the electrical conductivity of the
semiconductor ?

(i) ¡’ ∞∑§ ¡◊¸ÁŸÿ◊ Á∑˝§S≈U‹ ∑§Ê ∞¥≈UË◊ŸË ∑§ ‚ÊÕ •¬Á◊ÁüÊÃ Á∑§ÿÊ ¡ÊÃÊ „Ò ÃÊ Á∑§‚ ¬˝∑§Ê⁄U ∑§Ê
•œ¸øÊ‹∑§ ’ŸÃÊ „Ò ?

(ii) ©‚∑§Ê ™§¡Ê¸ ’Ò¥«U •Ê⁄Uπ ’ŸÊ∞° ÁflÁ÷ÛÊ ˇÊòÊÊ¥ ∑§Ê S¬C M§¬ ‚ ß¥ÁªÃ ∑§⁄¥U–

(iii) ‚◊¤ÊÊß∞ Á∑§ •¬Á◊üÊáÊ ∑§ ’ÊŒ Á∑˝§S≈U‹ ∑§Ë flÒlÈÃ øÊ‹∑§ÃÊ Á∑§‚ ¬˝∑§Ê⁄U ’Œ‹ÃË „Ò ?

SECTION - D / π¥«U - ÉÊ

29. The magnetic field, which can induce magnetism in an unmagnetized substance
is called external magnetizing field, for example the magnetic field produced by a
current carrying ring can act as an external magnetizing field (H). The total
magnetic induction i.e the dipole moment produced per unit volume of the magnetic
material is measured in terms of intensity of magnetization (I). A graph plotted
between H and I shows that intensity of magnetization (I) increases with the
increase in magnetising field (H), However the reverse is not true. The induced
magnetic field in the material does not vanish even after completely removing
the magnetizing field. It is for some negative value of magnetizing field that the
intensity of magnetization become zero. A substance also loses its magnetic
behaviour on heating. It is to the magnetic character of the substance that make it
suitable for use in transformers, audio cassettes, electromagnets, computers,
speakers and mobile phone etc.

Based on the above description answer the following questions :

(i) The magnetic moment of diamagnetic atom is : 1

(a) much greater than one (b) between zero and one

(c) equal to zero (d) equal to 1

1

1

1

1
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(ii) The susceptibility of a magnetic material is 0.85. Identify the material and
write its two properties.

(iii) The H-I graph between two magnetic material P and Q is shown. Identify the
material P and draw a graph to show its behaviour on increasing the
temperature.

(iv) If the magnetizing field on a ferromagnetic material is increased then how is
it’s permeability affected ?

OR

Out of the spinning and orbital motion of the electron, which motion contribute
more to the magnetic effect ?

øÈ¥’∑§Ëÿ ˇÊòÊ ¡Ê Á∑§‚Ë •øÈ¥’∑§Ëÿ ¬ŒÊÕ¸ ◊¥ øÈ¥’∑§àfl ¬˝Á⁄UÃ ∑§⁄UÃÊ „Ò ©‚ ’Ês øÈ¥’∑§Ëÿ ˇÊòÊ ∑§„Ê ¡ÊÃÊ
„Ò– ©ŒÊ„⁄UáÊ ∑§ Á‹∞ Á∑§‚Ë œÊ⁄UÊflÊ„Ë fl‹ÿ mÊ⁄UÊ ©à¬ÛÊ øÈ¥’∑§Ëÿ ˇÊòÊ Á∑§‚Ë ’Ês øÈ¥’∑§Ëÿ ˇÊòÊ (H) ∑§
M§¬ ◊¥ ∑§Êÿ¸ ∑§⁄U ‚∑§ÃÊ „Ò– øÈ¥’∑§Ëÿ ¬ŒÊÕ¸ ∑§ ¬˝ÁÃ ß∑§Êß¸ •ÊÿÃŸ ◊¥ ©à¬ÛÊ ÁmœÈ˝fl •ÊÉÊÍáÊ¸ ∑§ M§¬ ◊¥ ∑È§‹
øÈ¥’∑§Ëÿ ¬˝⁄UáÊÊ ∑§Ê øÈ¥’∑§àfl ∑§Ë ÃËfl˝ÃÊ ‘I’ ∑§ M§¬ ◊¥ ◊Ê¬Ê ¡ÊÃÊ „Ò–  ‘H’ •ÊÒ⁄U ‘I’ ∑§ ’Ëø ’ŸÊÿÊ ªÿÊ ª˝Ê»§
Œ‡ÊÊ¸ÃÊ „Ò Á∑§ øÈ¥’∑§àfl ∑§Ë ÃËfl˝ÃÊ (I) øÈ¥’∑§Ëÿ ̌ ÊòÊ (H) ∑§ ◊ÊŸ ◊¥ flÎÁh ∑§ ‚ÊÕ ’…∏ÃË „Ò– „Ê°‹ÊÁ∑§ ß‚∑§Ê
Áfl¬⁄UËÃ ‚àÿ Ÿ„Ë¥ „Ò– ¬ŒÊÕ¸ ◊¥ ¬˝Á⁄UÃ øÈ¥’∑§Ëÿ ̌ ÊòÊ ’Ês øÈ¥’∑§Ëÿ ̌ ÊòÊ ∑§Ê ¬Í⁄UË Ã⁄U„ „≈UÊŸ ∑§ ’ÊŒ ÷Ë ªÊÿ’
Ÿ„Ë¥ „ÊÃÊ „Ò– øÈ¥’∑§Ëÿ ˇÊòÊ ∑§ Áfl¬⁄UËÃ ◊ÊŸ ∑§ Á‹∞ ø¥È’∑§àfl ∑§Ë ÃËfl˝ÃÊ ‡ÊÍãÿ „Ê ¡ÊÃË „Ò– ª◊¸ ∑§⁄UŸ ¬⁄U
÷Ë øÈ¥’∑§Ëÿ ¬ŒÊÕ¸ •¬ŸÊ øÈ¥’∑§Ëÿ √ÿfl„Ê⁄U πÊ ŒÃÊ „Ò–  ÿ„ ¬ŒÊÕÊZ ∑§Ê øÈ¥’∑§Ëÿ øÁ⁄UòÊ „Ò ¡Ê ß‚ ÁflÁ÷ÛÊ
©¬ÿÊªÊ¥ ∑§ Á‹∞ ©¬ÿÈQ§ ’ŸÊÃÊ „Ò– ¡Ò‚ ≈˛UÊ¥‚»§Ê◊¸⁄U, •ÊÁ«UÿÊ ∑Ò§‚≈U, ß‹Ä≈˛UÊ◊ÒªA≈U, ∑§êåÿÍ≈U⁄U, S¬Ë∑§‚¸ •ÊÒ⁄U
◊Ê’Êß‹ »§ÊŸ •ÊÁŒ–

©¬⁄UÊQ§ ∑§ÕŸ ¬⁄U •ÊœÊÁ⁄UÃ ÁŸêŸ ¬˝‡ŸÊ¥ ∑§Ê ©ûÊ⁄U ŒËÁ¡∞ :

(i) ¬˝ÁÃ-øÈ¥’∑§Ëÿ ¬⁄U◊ÊáÊÈ ∑§Ê øÈ¥’∑§Ëÿ •ÊÉÊÍáÊ¸ —

(a) ∞∑§ ‚ ’„ÈÃ •Áœ∑§ „ÊÃÊ „Ò– (b) ‡ÊÍãÿ •ÊÒ⁄U ∞∑§ ∑§ ’Ëø ◊¥ „ÊÃÊ „Ò–

(c) ‡ÊÍãÿ ∑§ ’⁄UÊ’⁄U– (d) ∞∑§ ∑§ ’⁄UÊ’⁄U „ÊÃÊ „Ò–

1

1

1
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(ii) ∞∑§ øÈ¥’∑§Ëÿ ¬ŒÊÕ¸ ∑§Ë ‚¥flŒŸ‡ÊË‹ÃÊ 0.85 „Ò– ¬ŒÊÕ¸ ∑§Ë ¬„øÊŸ ∑§⁄¥U •ÊÒ⁄U ß‚∑§ ŒÊ ªÈáÊœ◊¸ Á‹π¥–

(iii) øÈ¥’∑§Ëÿ ¬ŒÊÕ¸ P •ÊÒ⁄U Q ∑§ ’Ëø H-I ª˝Ê»§ ÁŒπÊÿÊ ªÿÊ „Ò– ¬ŒÊÕ¸ ‘P’∑§Ê ¬„øÊŸ¥– ª◊¸ ∑§⁄UŸ ¬⁄U
¬ŒÊÕ¸ ∑§Ê √ÿfl„Ê⁄U ÁŒπÊŸ ∑§ Á‹∞ ∞∑§ ª˝Ê»§ ’ŸÊ∞°–

(iv) ÿÁŒ Á∑§‚Ë ‹ÊÒ„øÈ¥’∑§Ëÿ ¬ŒÊÕ¸ ¬⁄U øÈ¥’∑§Ëÿ ̌ ÊòÊ ’…∏Ê ÁŒÿÊ ¡Ê∞ ÃÊ ß‚∑§Ë ¬Ê⁄UªêÿÃÊ ¬⁄U ÄÿÊ ¬˝÷Êfl
¬«∏ÃÊ „Ò ?

•ÕflÊ

ß‹Ä≈˛UÊÚŸ ∑§Ë ÉÊÍáÊ¸Ÿ •ÊÒ⁄U ∑§ˇÊËÿ ªÁÃ ◊¥ ∑§ÊÒŸ ‚Ë ªÁÃ øÈ¥’∑§Ëÿ ¬˝÷Êfl ◊¥ •Áœ∑§ ÿÊªŒÊŸ ŒÃË „Ò ?

30. When a photon falls on a metal surface then it is completely absorbed by an electron.
The energy of a photon is utilized for two purposes :

(i) To get an electron free from the metal surface and do it slightly away.

(ii) The remaining part of the photon energy is given as the kinetic energy of the
electron. The kinetic energy of the electron depends upon the frequency of
the incident photon where as the intensity of current depends upon the
number of photons falling per second on the metal surface. The value of
frequency at which photoemission takes place and an electron of zero kinetic
energy is released is called threshold frequency (γ0).  The fast moving electron
are stopped by applying a reverse potential known as stopping potential (Vs).
The intercept of the graph between stopping potential and frequency
determine the work function and its slope gives the value of Plank’s constant.

Based on the above discussion, answer the following questions :

(i) A powerful beam of infrared rays is made to fall on a metal surface. Is there
a photoemission ?

(ii) The de-Broglie wavelength of a particle of kinetic energy ‘K’ is ‘λ’. What will
be the wavelength of the particle if its kinetic energy is K/16 ?

(a) 3λ (b) 2λ (c) 4λ (d) 8λ

1

1
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(iii) Draw the variation of photoelectric current versus anode potential for
radiation of frequency γ and intensities I1 and I2 . (Given I1<I2)

(iv) The work function of caesium is 2.14 eV, find the wavelength of the incident
light, if the stopping potential for the surface is 0.6 V.

OR

What is the de-Broglie wavelength of an electron accelerated by a potential
of 100 volt ?

¡’ ∞∑§ »§Ê≈ÊÚŸ œÊÃÈ ∑§Ë ‚Ã„ ¬⁄U Áª⁄UÃÊ „Ò ÃÊ ÿ„ ß‹Ä≈˛UÊÚŸ mÊ⁄UÊ ¬Í⁄UË Ã⁄U„ ‚ •fl‡ÊÊÁ·Ã „Ê ¡ÊÃÊ „Ò, »§Ê≈UÊÚŸ
∑§Ë ™§¡Ê¸ ∑§Ê ©¬ÿÊª ŒÊ ©g‡ÿÊ¥ ∑§ Á‹∞ Á∑§ÿÊ ¡ÊÃÊ „Ò–

(i) œÊÃÈ ∑§Ë ‚Ã„ ‚ ß‹Ä≈˛UÊÚŸ ◊ÈQ§ ∑§⁄UŸÊ •ÊÒ⁄U ©‚ ÕÊ«∏Ê ŒÍ⁄U ∑§⁄UŸÊ–

(ii) »§Ê≈UÊÚŸ ™§¡Ê¸ ∑§Ê ‡Ê· ÷Êª ß‹Ä≈˛UÊÚŸ ∑§Ê ªÁÃ¡ ™§¡Ê¸ ∑§ M§¬ ◊¥ ÁŒÿÊ ¡ÊÃÊ „Ò– ß‹Ä≈˛UÊÚŸ ∑§Ë ªÁÃ¡
™§¡Ê¸ •Ê¬ÁÃÃ »§Ê≈UÊÚŸ ∑§Ë •ÊflÎÁûÊ ¬⁄U ÁŸ÷¸⁄U ∑§⁄UÃË „Ò–  ¡’Á∑§ œÊ⁄UÊ ∑§Ë ÃËfl˝ÃÊ œÊÃÈ ¬Îc∆ ¬⁄U ¬˝ÁÃ
‚¥∑§«U •Ê¬ÁÃÃ »§Ê≈UÊã‚ ∑§Ë ‚¥ÅÿÊ ¬⁄U ÁŸ÷¸⁄U „ÊÃË „Ò–  ãÿÍŸÃ◊ •ÊflÎÁûÊ Á¡‚ ¬⁄U ∞∑§ »§Ê≈UÊÚŸ
©à‚¡¸Ÿ „ÊÃÊ „Ò •ÊÒ⁄U ‡ÊÍãÿ ªÁÃ¡ ™§¡Ê¸ flÊ‹Ê ß‹Ä≈˛UÊÚŸ ◊ÈQ§ „ÊÃÊ „Ò, ©‚ Œ„‹Ë •ÊflÎÁûÊ (γ0) ∑§„Ê
¡ÊÃÊ „Ò– •Áœ∑§ ªÁÃ¡ ™§¡Ê¸ ⁄UπŸ flÊ‹ ß‹Ä≈˛UÊÚŸ ∑§Ê Áfl¬⁄UËÃ Áfl÷fl ‹ªÊ∑§⁄U ⁄UÊ∑§Ê ¡ÊÃÊ „Ò– ß‚
ÁŸ⁄UÊœË Áfl÷fl (Vs) ∑§„Ã „Ò¥– S≈UÊÁ¬¥ª ¬Ê≈U¥Á‡Êÿ‹ •ÊÒ⁄U •ÊflÎÁûÊ ∑§ ’Ëø ∑§Ê ª˝Ê»§ •fl⁄UÊœŸ ∑§Êÿ¸
»¥§Ä‡ÊŸ ∑§Ê ÁŸœÊ¸Á⁄UÃ ∑§⁄UÃÊ „Ò– ß‚∑§Ë …U‹ÊŸ å‹Ò¥∑§ ∑§ ÁSÕ⁄UÊ¥∑§ ∑§Ê ◊ÊŸ ŒÃË „Ò–§

©¬⁄UÊQ§ øøÊ¸ ∑§ •ÊœÊ⁄U ¬⁄U ÁŸêŸÁ‹ÁπÃ ¬˝‡ŸÊ¥ ∑§ ©ûÊ⁄U ŒËÁ¡∞ :

(i) •fl⁄UÄàÊ Á∑§⁄UáÊÊ¥ ∑§ ∞∑§ ‡ÊÁÄàÊ‡ÊÊ‹Ë ¬È¥¡ ∑§Ê œÊÃÈ ∑§Ë ‚Ã„ ¬⁄U Áª⁄UÊÿÊ ¡ÊÃÊ „Ò, ÄÿÊ ∑§Êß¸ »§Ê≈UÊ
©à‚¡¸Ÿ „ÊÃÊ „Ò ?

(ii) ªÁÃ¡ ™§¡Ê¸ ‘K’ ∑§ ‚ÊÕ ∞∑§ ∑§áÊ ∑§Ë «U-’˝ÊÚÇ‹Ë Ã⁄¥UªŒÒÉÿ¸ ‘λ’ „Ò– ÿÁŒ ∑§áÊ ∑§Ë ªÁÃ¡ ™§¡Ê¸
K/16 „Ê ÃÊ Ã⁄¥UªŒÒÉÿ¸ ÄÿÊ „ÊªË?

(a) 3λ (b) 2λ (c) 4λ (d) 8λ

(iii) •ÊflÎÁûÊ γ ÃÕÊ ÃËfl˝ÃÊ I1•ÊÒ⁄U I2 ∑§ ÁflÁ∑§⁄UáÊ ∑§ Á‹∞ »§Ê≈UÊ ÁfllÈÃ ¬˝flÊ„ ’ŸÊ◊ ∞ŸÊ«U ˇÊ◊ÃÊ ∑§Ê
ª˝Ê»§ ’ŸÊ∞°– (¡„Ê°  I1<I2)

(iv) ‚ËÁ¡ÿ◊ ∑§Ê ∑§Êÿ¸ »§‹Ÿ 2.14 eV „Ò– ÿÁŒ ¬˝∑§Ê‡Ê ÁfllÈÃœÊ⁄UÊ ∑§Ê 0.6 V ∑§ S≈UÊÁ¬¥ª ¬Ê≈¥UÁ‡Êÿ‹ mÊ⁄UÊ
‡ÊÍãÿ ¬⁄U ‹ÊÿÊ ¡ÊÃÊ „Ò ÃÊ ÉÊ≈UŸÊ ¬˝∑§Ê‡Ê ∑§Ë Ã⁄U¥ªŒÒÉÿ¸ ∑§Ê •Ê¥∑§‹Ÿ ∑§ËÁ¡ÿ–

•ÕflÊ

100 V Áfl÷fl ∑§Ë ˇÊ◊ÃÊ ‚ àflÁ⁄UÃ, ß‹Ä≈˛UÊÚŸ ∑§Ê «U-’˝ÊÚÇ‹Ë Ã⁄U¥ªŒÒÉÿ¸ ÄÿÊ „Ò ?

1

1
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SECTION - E / π¥«U-æ§

31. (a) A conductor of resistance R is stretched to increase its length by 0.03%. By
what percentage does its resistance increase ?

(b) A cell of emf E and internal resistance ‘r’ is connected to external resistance
R1 and R2 (R1>R2) along with a perfect ammeter.  The current measured in 4
different situations are as under :

(i) Without any external resistance in the circuit

(ii) With resistance R1 only

(iii) With R1 and R2  in series combination

(iv) With R1 and R2 in parallel combination the current measured in the 4
cases are found to be 4.2 A, 1.05 A, 0.42 A and 1.4 A but not necessarily
in that order. Identify the current corresponding to each arrangement.

OR

(a) Use Kirchoff’s rule to obtain the balancing condition of wheat stone Bridge.

(b) A set of ‘n’ equal resistors each of resistance R, is connected in series to a
battery of emf E and internal resistance same as R. A current ‘I’ is observed to
flow. When the same number of resistances are connected in parallel to the
same battery (and internal resistance) the current is found to increase 10
times. Find (‘n’) the number of resistors ?

(a) ¬˝ÁÃ⁄UÊœ ‘R’ ∑§ ∞∑§ øÊ‹∑§ ∑§Ê πË¥øÊ ªÿÊ „Ò Á¡‚‚ ß‚∑§Ë ‹ê’Êß¸ 0.03% ’…∏ ¡ÊÃË „Ò– øÊ‹∑§
∑§ ¬˝ÁÃ⁄UÊœ ◊¥ Á∑§ÃŸ ¬˝ÁÃ‡ÊÃ ∑§Ë flÎÁh „ÊªË?

(b) ÁfllÈÃ flÊ„∑§ ’‹ ‘E’ ÃÕÊ •ÊãÃÁ⁄U∑§ ¬˝ÁÃ⁄UÊœ (r) ∑§Ê ∞∑§ ‚‹ ’Ês ¬˝ÁÃ⁄UÊœ R1ÃÕÊ R2

(R1>R2) ∑§ ‚ÊÕ ∞∑§ ¬ÍáÊ¸ •◊Ë≈U⁄U ‚ ¡È«∏Ê „Ò– øÊ⁄U ÁflÁ÷ÛÊ ÁSÕÁÃÿÊ¥ ◊ ◊Ê¬Ë ªß¸ œÊ⁄UÊ ÁŸêŸ ¬˝∑§Ê⁄U
‚ „Ò —

(i) ¬Á⁄U¬Õ ◊¥ Á’ŸÊ Á∑§‚Ë ’Ês ¬˝ÁÃ⁄UÊœ ∑§

(ii) ∑§fl‹ ¬˝ÁÃ⁄UÊœ R1 ∑§ ‚ÊÕ

(iii) R1 ÃÕÊ R2  ∑§ ‚ÊÕ üÊáÊË ‚¥ÿÊ¡Ÿ ◊¥

(iv) R1 ÃÕÊ R2  ∑§ ‚ÊÕ ‚◊ÊãÃ⁄U ‚¥ÿÊ¡Ÿ ◊¥ øÊ⁄U ◊Ê◊‹Ê¥ ◊¥ ◊Ê¬Ë ªß¸ œÊ⁄UÊ ß‚ ¬˝∑§Ê⁄U ‚ „Ò,
4.2 A, 1.05 A, 0.42 A ÃÕÊ 1.4 A ‹Á∑§Ÿ fl„ ™§¬⁄U flÁáÊ¸Ã ∑˝§◊ ◊¥ Ÿ„Ë¥ „Ò– flÁáÊ¸Ã ∑˝§◊ ∑§
•ŸÈM§¬ œÊ⁄UÊ ∑§Ë ¬„øÊŸ ∑§ËÁ¡∞–

2

3
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•ÕflÊ

(a) √„Ë≈U S≈UÊŸ Á’˝¡ ∑§Ë ÁSÕÁÃ ‚¥ÃÈ‹Ÿ ¬˝Ê# ∑§⁄UŸ ∑§ Á‹∞ Á∑§⁄UπÊ»§ ∑§ ÁŸÿ◊ ∑§Ê ©¬ÿÊª ∑§⁄¥U–

(b) ¬˝àÿ∑§ ¬˝ÁÃ⁄UÊœ R flÊ‹ ‘n’ ’⁄UÊ’⁄U ¬˝ÁÃ⁄UÊœ∑§Ê¥ ∑§Ê ∞∑§ ‚◊Í„ emf ‘E’ fl •Ê¥ÃÁ⁄U∑§ (R) ¬˝ÁÃ⁄UÊœ
flÊ‹Ë ’Ò≈U⁄UË ‚ üÊÎ¥π‹Ê ◊¥ ¡È«∏Ê „È•Ê „Ò– ¬Á⁄U¬Õ ◊¥ œÊ⁄UÊ ‘I’ ¬˝flÊÁ„Ã „ÊÃË ŒπÊ ¡ÊÃË „Ò– ¡’ ‚◊ÊŸ
¬˝ÁÃ⁄UÊœ∑§Ê¥ ∑§Ê ‚◊ÊŸ ’Ò≈U⁄UË fl •Ê¥ÃÁ⁄U∑§ ¬˝ÁÃ⁄UÊœ (R) ∑§ ‚ÊÕ ‚◊ÊŸÊ¥Ã⁄U ∑˝§◊ ◊¥ ¡Ê«∏Ê ¡ÊÃÊ „Ò Ã’
œÊ⁄UÊ 10 ªÈŸÊ ’…U ¡ÊÃË „Ò, ¬˝ÁÃ⁄UÊœ∑§Ê¥ (n) ∑§Ë ‚¥ÅÿÊ ôÊÊÃ ∑§ËÁ¡∞–

32. (a) Two particles A and B of masses m and 2m and charges q and 2q moving
with velocities V1 and V2, enters a magnetic field B acting perpendicularly to
their motion.  If the two forces F1 and F2 acting on them are in ratio of 1 : 4
then what is the ratio of their velocities ?

(b) In order to increase the current sensitivity of a galvanometer by 50%, its
resistance, had to be doubled. By what percentage does the voltage sensitivity
of the moving coil galvanometer change ?

OR

(a) The graph shows the variation of reactance, resistance and impedance with
angular frequency ‘w’ for different circuit elements 1, 2, 3 and 4.  From the
graph identify the circuit elements for each individual curve. Name the
frequency at which all the curves meet with each other.

(b) A small town with a power demand of 1000 kW and operating potential
220 V is situated 15 km away, from a power plant generating power at
440 V.  The resistance of the two wire line feeding the power to the town is
0.5 km Ω-1. The power is received at the receiving station by a step down
transformer working at 4000 - 220 V range.

(i) Estimate the line power loss in the form of heat. 1

(ii) How much power must the plant supply, assuming there is negligible
power loss due to leakage ?

(iii) Characterise the step up transformer at the transmitting station.

3

2

1

1

1

1
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(a) Œ˝√ÿ◊ÊŸ m •ÊÒ⁄U 2m , •Êfl‡Ê q •ÊÒ⁄U 2q flÊ‹ ŒÊ ∑§áÊ A •ÊÒ⁄U B ∑˝§◊‡Ê— V1 •ÊÒ⁄U V2 flª ‚ ªÁÃ
∑§⁄UÃ „È∞ ∞∑§ øÈ¥’∑§Ëÿ ˇÊòÊ B ◊¥ ¬˝fl‡Ê ∑§⁄UÃ „Ò¥, ¡Ê Á∑§ ©Ÿ∑§Ë ªÁÃ ∑§ ‹¥’flÃ ∑§Êÿ¸ ∑§⁄U ⁄U„Ë „Ò–
ÿÁŒ ∑§áÊÊ¥ ¬⁄U ∑§Êÿ¸ ∑§⁄UŸ flÊ‹ ŒÊ ’‹ F1•ÊÒ⁄U F2 ∑§Ê •ŸÈ¬ÊÃ 1 : 4 „Ò ÃÊ ©Ÿ∑§ flªÊ¥ ∑§Ê •ŸÈ¬ÊÃ
ôÊÊÃ ∑§ËÁ¡∞–

(b) ∞∑§ ªÁÃ◊ÊŸ ªÒÀflŸÊ◊Ë≈U⁄U ∑§Ë œÊ⁄UÊ ‚¥flŒŸ‡ÊË‹ÃÊ ∑§Ê 50% ’…UÊŸ ∑§ Á‹∞ ß‚∑§ ¬˝ÁÃ⁄UÊœ ∑§Ê ŒÈªŸÊ
∑§⁄UŸÊ ¬«∏ÃÊ „Ò– ªÒÀflŸÊ◊Ë≈U⁄U ∑§Ë flÊÀ≈U¡ ‚¥flŒŸ‡ÊË‹ÃÊ ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§Ê ¬˝ÁÃ‡ÊÃ ◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞–

•ÕflÊ

(a) ÁŒÿÊ „È•Ê ª˝Ê»§ ÁflÁ÷ÛÊ ‚Á∑§¸≈U ÃàflÊ¥ ∑§ Á‹∞ ∑§ÊáÊËÿ •ÊflÎÁûÊ (w) ∑§ ‚ÊÕ ¬˝ÁÃÉÊÊÃ, ¬˝ÁÃ⁄UÊœ fl
¬˝ÁÃ’ÊœÊ ◊¥ ¬Á⁄UflÃ¸Ÿ ∑§Ê Œ‡ÊÊ¸ÃÊ „Ò– ª˝Ê»§ ◊¥ ¬˝àÿ∑§ √ÿÁQ§ªÃ fl∑˝§ ∑§ Á‹∞ ‚Á∑¸§≈U Ãàfl 1, 2, 3 •ÊÒ⁄U
4 ∑§Ë ¬„øÊŸ ∑§⁄¥U– ©‚ •ÊflÎÁûÊ ∑§Ê ŸÊ◊ ’ÃÊßÿ ¡„Ê° ‚Ê⁄U fl∑˝§ ∞∑§ ŒÍ‚⁄U ‚ Á◊‹Ã „Ò¥–

(b)  1000 Á∑§‹ÊflÊ≈U ∑§Ë Á’¡‹Ë ∑§Ë ◊Ê°ª •ÊÒ⁄U 220 flÊÀ≈U ∑§Ë ¬Á⁄UøÊ‹Ÿ ˇÊ◊ÃÊ flÊ‹Ê ∞∑§ ¿UÊ≈U ‡Ê„⁄U
440 flÊÀ≈U ¬⁄U Á’¡‹Ë ¬ÒŒÊ ∑§⁄UŸ flÊ‹ ∞∑§ Á’¡‹Ë ‚¥ÿòÊ ‚ 15 Á∑§◊Ë ŒÍ⁄U ÁSÕÃ „Ò– ‡Ê„⁄U ∑§Ê
Á’¡‹Ë ŒŸ flÊ‹Ë ŒÊ ÃÊ⁄U-‹ÊßŸ ∑§Ê ¬˝ÁÃ⁄UÊœ 0.5 km Ω-1 „Ò– Á’¡‹Ë 4000 V - 220 V ⁄¥U¡ ∑§
‚ÊÕ ∑§Ê◊ ∑§⁄UŸ flÊ‹ •¬øÿË ≈˛UÊ¥‚»§ÊÚ◊¸⁄U mÊ⁄UÊ Á⁄U‚ËÁfl¥ª S≈U‡ÊŸ ¬⁄U ¬˝Ê# ∑§Ë ¡ÊÃË „Ò–

(i) ©c◊Ê ∑§ M§¬ ◊¥ ‹ÊßŸ ÁfllÈÃ „ÊÁŸ ∑§Ê •ŸÈ◊ÊŸ ‹ªÊ∞°–

(ii) ÿ„ ◊ÊŸÃ „È∞ Á∑§ Á⁄U‚Êfl ∑§ ∑§Ê⁄UáÊ Ÿªáÿ ÁfllÈÃ „ÊÁŸ „ÊÃË „Ò ‚ÿ¥òÊ ∑§Ê Á∑§ÃŸË ÁfllÈÃ •Ê¬ÍÁÃ¸
∑§⁄UŸÊ øÊÁ„ÿ ?

(iii) ‚¥øÊ⁄UáÊ S≈U‡ÊŸ ¬⁄U ©ìÊÊÿË ≈˛UÊ¥‚»§ÊÚ◊¸⁄U ∑§Ë Áfl‡Ê·ÃÊ ’ÃÊß∞–
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33. (a) The radius of curvature of a the two faces of convex lens are 10 cm and
15 cm. If the focal length of lens is 12 cm, find the refractive index of the
material of lens.

(b) How does a telescope differ from microscope in working ?

Draw a schematic ray diagram of a reflecting telescope showing that how
the rays coming from a distant object are received at the Eye piece.

(c) Write two advantages of reflecting telescope over refracting telescope.

OR

(a) Diffraction of light is not easily observable, why ? 1

(b) Using Huygen’s construction of secondary wave front, explain how
diffraction pattern is obtained on the screen, due to a slit of width ‘d’ and
monochromatic light of wavelength ‘λ’.  Why does the intensity fall off
gradually in the diffraction pattern of single slit ?  Draw its energy distribution
curve.

(a) ∞∑§ ©ûÊ‹ ‹Ò¥‚ ∑§ ŒÊ »§‹∑§Ê¥ ∑§Ë fl∑˝§ÃÊ ÁòÊíÿÊ∞° 10 ‚◊Ë •ÊÒ⁄U 15 ‚◊Ë „Ò¥– ÿÁŒ ‹Ò¥‚ ∑§Ë »§Ê∑§‚
ŒÍ⁄UË 12 ‚◊Ë „Ò, ÃÊ ‹Ò¥‚ ∑§ ¬ŒÊÕ¸ ∑§Ê •¬flÃ¸ŸÊ¥∑§ ÄÿÊ „Ò?

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

¬⁄UÊflÃ¸∑§ ŒÍ⁄U’ËŸ ∑§Ê ∞∑§ ÿÊ¡ŸÊ ’h Á∑§⁄UáÊ •Ê⁄Uπ ’ŸÊ∞ Á¡‚◊¥ ÁŒπÊÿÊ ªÿÊ „Ê, Á∑§ ŒÍ⁄U ∑§Ë flSÃÈ
‚ •ÊŸ flÊ‹Ë Á∑§⁄UáÊ¥ Á∑§‚ ¬˝∑§Ê⁄U ŸÁòÊ∑§Ê ¬⁄U ¬˝Ê# „ÊÃË „Ò–

(c) •¬flÃ¸∑§ ŒÍ⁄U’ËŸ ∑§Ë ÃÈ‹ŸÊ ◊¥ ¬⁄UÊflÃ¸∑§ ŒÍ⁄U’ËŸ ∑§ ŒÊ ◊„àfl¬ÍáÊ¸ ‹Ê÷ Á‹π¥–

•ÕflÊ

(a) ¬˝∑§Ê‡Ê ∑§Ê ÁflflÃ¸Ÿ •Ê‚ÊŸË ‚ ŒπŸ ÿÊÇÿ Ÿ„Ë¥ „Ò; ∑§Ê⁄UáÊ ’ÃÊ∞°–

(b) ÁmÃËÿ∑§ Ã⁄¥ªÊª˝ ∑§ „ÊßªŸ ÁŸ◊Ê¸áÊ ∑§Ê ©¬ÿÊª ∑§⁄UÃ „È∞ ‚◊¤ÊÊß∞° Á∑§ øÊÒ«UÊß¸ ‘d’ flÊ‹ ÁS‹≈U •ÊÒ⁄U
∞∑§fláÊË¸ ¬˝∑§Ê‡Ê Ã⁄¥UªŒÒÉÿ¸ ‘λ’ ∑§ ∑§Ê⁄UáÊ S∑˝§ËŸ ¬⁄U ÁflflÃ¸Ÿ ¬Ò≈UŸ¸ ∑Ò§‚ ¬˝Ê# „ÊÃÊ „Ò?  ∞∑§‹ ÁS‹≈U
∑§ ÁflflÃ¸Ÿ ¬Ò≈UŸ¸ ◊¥ ÃËfl˝ÃÊ œË⁄U-œË⁄U ∑§◊ ÄÿÊ¥ „Ê ¡ÊÃË „Ò? ß‚∑§Ê ™§¡Ê¸ ÁflÃ⁄UáÊ fl∑˝§ ’ŸÊ∞°–
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