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1. Pick the correct material suited for exhibiting photoelectric effect from the following : 

Arsenic, Copper, Zinc, Gold, Argon (Score: 1) 

2. If 'h' represents Planck's constant, 'c' the velocity of light and v is Wave number, then 

the unit of h c v is 

(i) Newton 

(iii) Electron Volt 

(ii) Watt 

(iv) Pascal 

3. Which of the following relation is correct for a transistor? 

(ii) IB = 1c + IE 

(iv) IE = IB + 1c 

(Score: 1) 

(Score: 1) 

4. The mass of an electron is -
1

- part of mass of a proton. When they are subjected to a 
1840 

uniform electric field, they start accelerating. 

(a) Which of them will have large acceleration? (Score: 1) 

(b) If they start from rest and have the same De Broglie wavelength of 1 angstrom 

unit, then determine the ratio of their kinetic energies. (Scores: 2) 

5. Match the following: 

Diamagnetic Material Faraday Effect 

Meissner Effect 

Raman Effect 

Joule-Thomson Effect 

(Score: 1) 

6. A senes LCR circuit 1s connected to a DC source. The magnitude of inductive 

reactance is 
----

(Score: 1) 
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(i) 1c = IB + IE 

1 
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5. (]!l..l06on.JS1 (]!l..lffic006cfu : 

CWCD>Ofll0(f)~ffig1c0,~ 6)fllg°l01m>m8 n..0006)(U) (.n.J@OOJo 

f2ilcru~m<n (.n.J@OOJo 

00rll® (.n.J@OOJo 

micm-a@OoCTU6m (.n.J@OOJo 

6. a®6m1m>om>1 ne.JS17,:J1~101c006cm 6306 LCR crumc0,1lf 6306 DC a(.cruo@9rts1m8 cfu6m,t~ 

6)!l_]~6(](llJ0ci8 g)2®(U)~()J~ o1m>o,to8cru~ ___ ®Q)m5101c006o. (acwom : 1) 
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7. A ray of light undergoes refraction when it enters from air to glass. 

(a) Critical angle for glass - liquid boundary is sin-1 (8/9). Determine the speed of 

light in liquid if speed of light in glass is 2 x I 08 m/s. (Scores : 2) 

(b) A picture is painted with blue, green and red colours. A glass slab is placed on 

this picture. Will the images of all these colours lie in the same plane in the slab 

when viewed from the top of the glass slab? Why? (Scores: 2) 

( c) If a ray of unpolarised light is made to incident at the polarizing angle on a glass 

slab then show that the reflected and refracted rays will be along mutually 

perpendicular directions. (Scores : 2) 

8. Young's double slit experiment is used to demonstrate interference of light. 

(a) In Young's double slit experiments, I mm slit separation produces a bandwidth of 

0.6 mm on a screen placed at a certain distance away from the slits. When the 

screen is moved further away from the slits through 0.25 m, the bandwidth 

becomes 0.75 mm. Find the initial separation between slits and screen. 

(Scores: 2) 

(b) If one of the slits is closed still dark and bright bands are observed on the screen. 

This is due to 

(i) Interference 

(iii) Reflection 

(ii) Polarisation 

(iv) Diffraction (Score: 1) 

9. An electromagnetic wave propagates with the aid of time varying electric and magnetic 

fields. 
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(a) If <l>E is the electric flux and E 0 is the permittivity in free space, the quantity 

represented by E 0 d<l>E has the unit of 
dt 

(i) voltage (ii) current 

(iii) charge (iv) magnetic field (Score: 1) 
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(b) In a plane electromagnetic wave, the electric field oscillates with a frequency of 

6 x 108 Megahertz. In which region of the electromagnetic spectrum this wave is 

found ? (Score : 1) 

( c) The longest wavelength in Balmer sen es produced by atomic hydrogen is 

656.4 nm. Find the shortest wavelength in this series. (Scores : 2) 

sin (A+D) 
10. Derive the relation ri = . l for a glass prism. 

sm 2 
(Scores : 4) 

OR 

Derive lens maker's formula for a convex lens producing a real image. (Scores : 4) 

11. (a) A and B are two isotopes having mass numbers 14 and 16 respectively. If the 

atomic number of A is 7, then how many neutrons will be there in B? (Score: 1) 

(b) The half-life period of a radioactive material is 5 hours. In how much time .!_2_ of 
16 

the material will decay ? (Scores : 2) 

12. (a) The value of angle of dip at the magnetic poles of the earth is 

13. 

7015 

(i) zero 

(iii) 30° 

(ii) 90° 

(iv) 45° (Score: 1) 

(b) A magnetic needle oscillates in a uniform magnetic field of strength B1 with a 

time period of 10 seconds. The same magnetic needle oscillates in another 

uniform magnetic field of strength B2 with a time period 20 seconds. Which 

(a) 

(b) 

magnetic field is strong, B1 or B2 ? Why? (Scores : 2) 

State and explain Ampere's Circuital Theorem. (Scores : 2) 

Derive and expression for the magnetic field intensity produced at a point lying 

along the axis of a circular coil carrying current. (Scores : 4) 

OR 

Explain the theory and working of a moving coil galvanometer. 

6 
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10. 6306 ~ocru~ (.n.J1cruCTrnr>16)1 CTm)n.J(lJ(nCTrnr)ffi083,o cfu6l1s6n.J1S1c06>6cm CTUl(.®OJOcfu1o 

sin (A+D) 
ll = . l 0in.llc0,01c06>6cfu. (acwommr: 4) 
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l 5 
6)6m 83>1 m8 rlll 8..1 cfuCTrnr>16) 1 

16 
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®ocfu9::ICTrnr>16)8.J 6306 6llJ1m6ru1m8 g26l1soru6cm c0,om5)1cfua;cfu91(.®CTrnr>16)1 @°l(.ru@ 

cfu6l1s6n.J1S1c06>60JOffi6~ CTUfZIOJOcfu1o 0ln.Jlcfu01c06>6cfu. (acwommr: 4) 
ffi06)~ ffi>l ro8 

6306 !l..l8..11c06>6o !l..l60 6ci8 (f)Om8rua;mo0igo16)1 @@Jru6o 

ru1 (R)B] c0,01c06>6cfu. 
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14. A resistance R is connected to a cell of EMF E and has an internal resistance r as shown 

in the figure. The voltage across R is measured using and ideal voltmeter and circuit 

current is measured by an ammeter. A rheostat of negligible resistance is used to vary 

the current in the circuit. 

R 

(a) Write down the expression for current in the circuit and voltage across R at any 

instant. (Scores : 2) 

(b) Draw a graph connecting current in the circuit along X-axis and voltage across R 

along Y-axis. (Scores: 2) 

(c) The quantity obtained from the slope of the graph is ___ _ (Score: 1) 

15. (a) What is eddy current? Mention one application of it. (Scores : 2) 

7015 

(b) An AC source is connected to a coil with negligible resistance and a bulb in series 

as shown in the figure. If an iron rod is gradually inserted in the coil, what 

happens to the brightness of the bulb ? Explain. 

Coil 

Bulb 

~--------1,.....,,t-------~ 

AC Source (Scores : 2) 
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14. !1..fl(.@CTmr>1m8 cfu06m1~101c006cm@6a;n.Jo6)8..I R nq)cm (.n.J@1a;0owo E EMF g2~@60 

®Q)m5)01cfu (.n.J@1(]00Wo r g2~(0)6fZIOCD> 6306 6)ClU~:J6fZIOm51 611.JmD17,:j1~101c006cm6. 

(.n.J@1(]00Wo R 6)1 06l1sgCTmr>6o g26l1sOOJ6cm (]OJOci8§@ mlo~c0060JO® ®o@1m6 

cru0ocm)0rllom>1 6306 6)nq)CW1m>m8 a;ruocm360igo60, cruroc0,1l§18..ll6)Sm>6~ cfu06l1s~ 

mlo~c0060JO® 6306 ®ofilll°lgo6o ne.JS17,:J1~101c006cm6. (n)fficfu1l§18..ll6)5(D)6~ cfu06l1s~ 

ru1@pCTU6)7dS6CTmr>60JO® @16)0 (.n.J@1(]00Wrll1~:JOCTmr> 6306 o1a;m>o~omo 

ne.JS17,:j1~101c006cm6. 

R 

'------I~ 

E r Rh 

(a) (n)fficfu1l§18..16~ cfu06l1s6 cfu6l1s6n.J1s1c006cm@1m6o (.n.J@1(]00Wo R 6)1 06l1sgCTmr>6o 

0in.llc0,~@rlloru6cm a;ruocma;3@l cfu6l1s6n.J1s1c006cm@1m606~ cru0ruocfu10 

0in.llc0,01c006c0,· (acwommr: 2) 

(b) CTU©cfu1l§18..ll6)5(D)6~ cfu06l1s~ X-®odhl::ICTmr>18..16o (.n.J@1(]00Wo R 6)1 06l1sgCTmr>6o 

(c) 

g26l1soru6cm a;ruocma;3@l 

OJ0~6cfu. 

Y -mlodhl::I CTmr>18..I 60 (]0 6lJ6)7d S 6 CTmr>16)cOO 0611s 6~ (_(f) On..O~ 

(acwommr: 2) 

(.n.JClJ;>6@ (.(f)On..016)1 !l..l01ru~(slope) (.n.J@1m1womo 6)!1..l~6cm@~ ___ ®Q)cfu6cm6. 

(acwom: 1) 

15. (a) nq)?i£1 cfu06l1s~ nq)cmOm8 nq)m5)06m~ ? g)2@16)16306 g2n.J(](D)0(f)o nq)\Jl6(0)6cfu. 

7015 

(acwommr: 2) 

(b) (.n.J@1(]00Wo (0)16)0m>1~:JOCTmr> 6306 cfu(llJ1~606ci8 !l..l1(.@CTmr>1m8 cfu06m1~@6(]n.J06)8.J 

6306 611.Jci8611.J60om51 a;®6m1m>om51 ne..1s17,:J1~101c006cm6. g12@~ 6306 nq).crul 

a;(_cruo@9rts60om51 611.JmD17,:J1~101c006cm6. g)2'!> cfu(llJ1~606~1mc0,a;CTmr>c00~ 6306 g1206(llJ~ 

B6ffiD~ cruoruwomo c0,m>g1m>om8 611.Jci8611.J16)1 (.nJcfuO(f()@°l(.ru@~~ nq)m5)6 
cruo@OJ1c006o ? ru1ru01c006c0,· 

Coil 

L----------1,.....,, I---------' 

AC Source 

9 

Bulb 

(acwommr: 2) 

P.T.O. 



16. A network of logic gates is shown in the figure. 

(a) Identify the gates used in this circuit. 

(b) Write the truth table of this combination of gates. 

(Score: 1) 

(Scores : 2) 

(c) A carrier wave of peak voltage 12 Volt is used to transmit a message signal. Find 

the peak value of the voltage of the modulating signal in order to have a 

modulation index of 75%. (Scores : 2) 

17. A capacitor is a device which can store electrostatic energy within the electric field set 

up between the plates. 

(a) Write an expression for the energy stored in a capacitor in terms of charge Q and 

capacity C. (Score: 1) 

(b) The electric lines of force never intersect one another - Explain this statement. 

(Scores : 2) 

( c) Two capacitors of capacities C1 and C2 are connected in sen es and then in 

parallel. Obtain expressions for effective capacities in two cases. (Scores : 4) 

OR 

Obtain an expression for the capacity of a parallel plate capacitor with plate area 

A and plate separation d. (Scores : 4) 

18. A p-n photodiode is fabricated from a semi-conductor with band gap energy of 2.8 eV. 

Can it detect a radiation of wavelength of 5000 nm? Why? (Scores: 2) 
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