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General Instructions : 
Read the following instructions very carefully and follow them : 

(i) This question paper ·contains · ·-as · questicirii.~ Ali : qu~st i'6n~··-- ·are 

55/2/2 

compulsory. 
(ii) Question paper is divided into FIVE sections - Section A, B, C, D 

and E. \ · ·' : · ,.· _: i ..:,:t.' 

(iii) ,In Section A: Question number ! to 18 are. Multip~e Choic~r(JYCQJ. type 
questions carrying 1 mark each. 

(iv) In Section B: Question number 19 to 25 are ShortAriswer~'1 '{SA-1) type 
. questions carrying 2 marks ~ach. . . . . _. 

(v) In Section C: Questibn ·number 26 to 30 are Short Answer-2 (SA-2) type 
· · questions carrying' 3 marks each. · · - ·· · 

(vi) In Section D : Question number 31 to 33 are Long ,Answer (!A) type 
, I ; .. • • 

questions carrying 5 marks each. 
(vii) In Section E :· ·'Question number 34 and 35 ·<ire· C~se:.Based · questions 

· .·carrying 4 marks each. . - . . . . ' .. ;: rV. 

(viii) There is no overall choice. However, an internal choice has been provided in 
2 questions in Section-B, 2 questions in s~~don~c; ·i ~i.i~si{l;;,,~: i-;,, Sectwn-D 
and 2 questions in Section-E. 

(ix) Use of calculators is NOT allowed. 
c·= 3 x 108 mis 
h = 6.63 x· 10-34 Js 
e = 1.6 x 10-19 C 
µ0 = 41t x 10-7 Tm A-1 

Eo = 8.854 X 10-12 C2 N-1 m-2 

1 --= 9 X 109 N m2 c-2 
47tEo 

Mass of electron (me)= 9.1 x 10-31 kg 

Mass of neutron= 1.675 x 10-27 kg 
Mass of proton = 1.673 x 10-27 kg 
Avogadro's number= 6.023 x 1023 per gram mole 
Bo'itzmann constant= 1.38 x 10-23 JK-1 
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1. The ratio of the magnitudes of the electric field and magnetic field of a 
plane electromagnetic wave .is 1 

2. 

3. 

4. 

(a) 

(c) 

1 

C 

(b) 

(d) 

1 
C 

1 
c2 

Specify the transition of electron in the wavelength of the line in the Bohr 
model of hydrogen atom which gives rise to the spectral line of highest 

. wavelength. 
(a) n = 3 to n = 1 
(c) n = 4 ton = 1 

(b) 
(d) 

n=3ton=2 . 
n=4ton=2 

A ray of monochromatic light propagating in air, is incident on the surface 
of water. Which of the following will be the same for the reflected and 
refracted rays ? 
(a) Energy carried 
(c) Frequency 

(b) 
(d) 

Speed 
V,V~y~length 

The formation of depletion regio_n in a p-n junction diode is ~ue -to 
(a) movement of dopant atoms (b) diffusion of both electrons and holes 
(c) drift of electrons only (d) drift of holes only 

·_ · .. . .·· . . 
5. An isolated point charge particle produces an electric field Eat a point 

1 

1 

1 

3 m away from it. The distance of the point at which the field is ! will be 1 

(a) 2 m 
(c) 4 m 

(b) 3 m 
(d) 6 m 

6. The curve of binding energy per nucleon as a function of atomic mass 
number has a sharp peak for helium nucleus. This implies that helium 
nucleus is 1 
(a) radioactive 
(b) unstable 
(c) easily fissionable 
(d) more stable nucleus than its neighbours 
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7. 

8. 
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A steady current of 8 mA flows throiigh a wire. The number .·of electrons 
passing through a cross-section of the wire in 10 sis 
(a) 4.0 X 1016 (b)' 5.0 X 1017 

(c) 1.6 x 1016 (d) 1.0 x 1017 

Which one of the following elements will require_the ~ighest ener,gy tp 
take out an electron from them ? 
Pb, Ge, C and Si 
(a) Ge 
(c) Si 

(b) C 
(d) Pb 

9. · A conductor of 10 Q is connected across a 6 V ideal source. -The power 
supplied by the source to the conductor is 

10. 

11. 

(a) 1.8 W (b) 2.4 W 
(c) 3.6 W (d) 7.2 W 

In·,an extrinsic semiconductor, the number density of holes is 4 x .1020 m-3• 

If the number density of intrinsic carri~rs is 1.2 _x 1015 m-3, the number 
' ' • ' • ·,.. • f\ 

density of electrons in it is · 
. . 

(a) 1.8 x 109 m-3 (b) 2.4 x 1010 m-3 

(c) 3.6 x 109 m-3 (d) 3.2 x 1010 m-3 

A ceU of emf E is connected a<iross an external resistance R. When current 
'I' is drawn · from the cell, the potential difference ~cr:qss the electrodes 9f 
the cell drops to V. The internal resistance 'r' of the cell is 

(a) (Ej/)R .. (b) (\/) 

(c) 
(E-V)R 

I (d) ( E vV) R 

12. A Jili.oton of wavelength 663 nm is incident on a inetal surface. The-work 
' ' 

funetion _of the metal is 1.50 eV. The maximum kinetic energy of the 
emitt~d photo electrons is 
(a) 3.0 X l0-20 J 
(b) 6.0 X 10-20 J 
(c) 4.5, X 1,0-2~ J 
(d) 9.0 X 10-20 J 

1 

1 

1 

1 

1 

1 
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13. Beams of electrons and protons move parallel to each other in the same 

direction. 'They 1 

(a) attract e~ch other. 

(b) repel each other. 

(c) neither attract nor repel. 

(d) force of attraction or repulsion depends _upon speed of beams. 

14. A ray of light of wavelength 600 nm propagat~s from air into a medium. If 
its wavelength in the medium becomes 400 nm, the refractive index of the 
medium is 

(a) 1.4 

(c) 1.6 

(b) 1.5 

(d) 1.8 

15. A long straight wire of radius 'a' carries a steady current 'I'. The current is 
uniformly distributed across its area of cross-section. The ratio of 

1 

. a .. 
magnitude of magnetic field B1 at 2 and· B2 at distance 2a is 1 

. 1 
(a) 2 
(c) 2 

(b) 1 

(d) 4 

Note : Iii question number 16 to 18 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) Both Assertion (A) and Reason (R) are true and Reason (R) is the 

correct explanation of Assertion (A). 

(b) ,Both Assertion (A) and Reason (R) are true and Reason (R) is NOT 
the correct explanation of Assertion (A). 

(c) Assertion (A) is true and Reason (R) is false. 

(d) Assertion (A) is false and Reason (R) is also false. 
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16. Assertion (A) : Work done in moving a charge around a closed path, in 
an electric field is always zero. 

Reason (R): Electrostatic force is a conservative force. 1 

17. Assertion (A) : In Young's double slit experiment all fringes are of equal 
width. 

Reason (R) : The fringe width depends upon wavelength of light (A) used, 
distance of screen from plane of slits (D) and slits separation (d). 1 

18. Assertion (A) : Diamagnetic substances exhibit magnetism. 
Reason (R) : Diamagnetic materials do not have permanent magnetic 

dipole moment. 1 

SECTION-B 

19. In a Young's double slit experiment, the separation between the two slits 
is d and distance of the screen from the slits is 1000 d. If the first minima 
f~ ls at a distance d from the central maximum, obtain the relation 
between d and A. 2 

20. Draw energy band diagram for an n-type and p-type semiconductor at 
T>OK 2 

21. Answer the following giving reasons: · 2 

(i) A p-n junction diode is damaged by a strong current. 
(ii) Impurities are added in intrinsic semiconductors. 

22. (a) How are infrared waves produced ? Why are these waves referred to 
as heat waves ? Give any two uses of infrared waves. 2 

OR 
(b) How are X-rays produced ? Give any two uses of these. 

23. Briefly explain why and how a galvanometer is converted into an 
ammeter. 2 
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24. (a) 
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What is meant by ionisation energy ? Write its value for hydrogen 
atom? 2 

OR 
(b) Define the term, mass defect. How is it related to stability of the 

nucleus? 

25. A point object in air is placed symmetrically at a distance of 60 cm in front 
of a concave spherical surface of refractive index 1.5. If the radius of 
curvature of the surface is 20 cm, find the position of the image formed. 2 

SECTION-C 

26. A series ·RL circuit with R = 10 Q and L = ( 1~
0
) mH is connected to an ac 

source of voltage V = 141 sin (100 7t t), where V is in volts and t is in 
seconds. Calculate - 3 

(a) 

(b) 

(c) 

impedence of the circuit , 
phase angle, and 
voltage drop across the inductor 

27. A ray of light is incident on a glass prism of refractive index µ and 
refracting angle A. If it just suffers total internal reflection at the other 
face, obtain a relation between the angle of incidence, angle of pris~ and 
critical angle. · 3 

28. (a) (i) Distinguish between nuclear fission and fusion giving an 
example of each. 

(ii) Explain the release of energy in nuclear fission and fusion on 
the basis of binding energy per nucleon curve. 3 

OR 
(b) (i) How is the size of a nucleus found experimentally ? Write the 

relation between the radius and mass number of a nucleus. 

55/2/2 

.f 

(ii) Prove that the density of a nucleus is independent of its mass 
number. 
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29. Two cells of emfE1 and E2 and internal resistances r
1 

and r2 are connected 
in parallel, with their terminals of the same polarity connected together. 
Obtain an expression for the equivalent emf of the combination. 3 

30. (a) Two charged conducting spheres of radii a · and b are connected to 
each other by a wire.· Find ·the ratio of the electric fielq.s at their 
surfaces. 3 

OR 
(b) A parallel plate capacitor (A) of capacitance C is charged by a battery 

to voltage V. The battery is disconnected and an un~harged c·apacitor 
(B) of capacitance 2C is connected across A. Find the ratio. of 

31. (a) 

(i)- final charges on A and B. 

(ii) total electrostatic energy stored in A and B finally arid that 
stored in A initially. 

SECTION-D 

(i) __ State Huygen'~ principle. With. the help of a diagram, ~how how 
I '•\ l .• ,,. • ; • \ 

a plane wave is reflected from a surface. Hence verify the law of 
reflection. 

(ii) -· A -concave mirror of focal _ length i2 cm forms a three times 
magnified virtual image of an object. Find -the ,distance of the 
object from the mirror. 

OR 

(b) (i) /~raw a labelled ray diagram showing the image formation by a 
refracting telescope. Define its magnifying power. Write two 
limitations of a refracting telescope over a reflecting telescope . 

(ii) ·The focal lengths of the objective and the eye-piece of a 
GOmpound microscope are 1.0 ~m and 2.5 cm respectively. Find 
the tube length of the microscope for obtaining a magnification 

of 300. 

5 
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Iii~ Use Gauss' law t b · · fi Id due 

. 
0 0 ta1n an expression for the electric e 

to an Infinitely long thin straight wire with uniform linear 
charge density A. 

(ii) 
An infinitely long positively charged straight wire has a linear 
charge density A. An electron is revolving in a circle with a 
constant speed v such that the wire passes through the cen~, 
and is perpendicular to the plane, of the circle. Find the .kinetic 
energy of the electron in terms of magnitudes of its charge and 
linear charge density A on the-wire. 

(iii) Draw a graph f k" · • . · . 
· 0 1netic energy · as a function of linear charge 

density A. . 5 

OR 
· (b) (i) Consider two identical point charges located at points (0, 0) and 

(a, 0). 

ss,2,2 

(1) · Is there a point on the line joining them at which the 
electric field is zero ? 

(2) Is -there a point on the line joining them at which the 
electric potential is zero ? 

Ju~tify your answer~ for ea~h case. 

(ii) State the significance of negative value of electrostatic potential 
energy of a system o~ charges. 

Thre·e charges are placed at the corners of an equilateral 
triangle ABC of side 2.0 m as shown in figur·e. Calculate the 
electric potential energy of the system of three charges. 

+4.0 µC 
'."\A 

B 0-------uC 
-4.0 µC +2.0 µC 
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33. (a) (i) 
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Define coefficient of self-induction. Obtain an expression for 

self-inductance of a long solenoid of length /, area of cross-

section A having N turns. 

(ii) Calculate the self-inductance of a coil using the following data 

obtained when an AC source of frequency ( 2~
0 ) Hz and a DC 

source is applied across the coil. 

AC Source DC Source 

S.No. V (Volts) I (A) S.No. V (Volts) I (A) 

1 3.0 0.5 1 4.0 1.0 

2 6.0 1.0 . . 2 6.0 1.5 

3 9.0 . 1.5 3 8.0 2.0 

OR 

(b) (i) With the help of a labelled diagram, describe the principle and 

w'orking of an ac generator. Hence, obtain an expression for the 

ins~~ntaneous value of the emf generated. 

(ii) The coil of an ac generator consists of 100 turns of wire, each of 

area 0.5 m2. The resistance of the wire is 100 Q. The coil is 

rotating in a magnetic field of 0.8 T perpendicular to its axis of 

rotation, at a constant angular speed of 60 radian per second. 

Calculate the maximum emf generated and power dissipated in 

the coil. 

5 
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Note : Questio~s number 34 and 35 are case study based questions. Read 
the following parag h d . . 

rap an answer the questions. 

34. (a) Figure shows the variation of photoelectri~ current measured -in a 

photo cell circuit as a function of the potential difference between the 

plates of the photo cell when light beams A, B, C and D of different 

wavelengths are incident on the photo cell. Examine the given figure 

and answer the following questions : 

-+-> = Q) 

t:: 
81 I I I Al 

B 
C 
D 

0 . + 
Potential Difference· . ' 

(i) Which light beam has the highest frequency and why.? 
•. 

(ii) Which light beam hAs the foiigest :wavelength and why? 

(iii) Which light be.ain ejects photoelectrons with maximum 
I 

·roomentum and why? 

OR 

(b) What is the effect on threshold frequency and stopping potential on 

increasing the frequency of incident beam of light ? Justify your 

answer. 

4 
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