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'Instructions : · 1. •. All Parts are compulsory. • 

2. For _Part - A questions, only first written a~swers will be 

considered for evaluation. • 
. . 

3. Answers without relevant diagram I figure I circuit wherever 

necessary will not carry any marks. 

4. Direct answers to numerical· problems .without detailed 

solutions will not carry any marks. 

5. i=or . questio[J ha_ving _ circuit diagram I figure I • graph, 

alternate questiqns are given at the end of the question 

paper· in a separate section for • visually- challfl)nged 

students. . . . 

PART-A 

• 1. Pick the correct· option among the· four options for all of the following 

questions: (15 x 1 = 15) 

. 
. 

t) The electric. dipole pfaceq in un'iform electric field is unstable, if the angle. 

between electric fief d and dipole moment is 

a) 0° • 

c) 90° 

b) • 60° 

d) ' 180° 

2) The capacitance of a capacit?r is 6 x 1 o-6 farad. ·Jt •. is connected to 

200 volt cefL The energy released on discharging it fully, will be 

a) -0·.12 J 

c)· 0.6 J 

b) 0.24 J 

d) 12 J 

• I 
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•··.--3). • • The current density is a 

a)· SGalar and its SI unit is A m2 

.. 
b) vector and· its·SI unit is A/ m3 

c) vector and its SI unit is A I m2 

9) scalar and its SI unit is A tm • -

-= I 

II I II I Ill II IIII I llllli • • 

4) .• • A current I flows along the· l~ngth ~fan infinitely long~ straigh~ thin walle~ ... 
pipe, then the magnetic field • 

• "\ I • 

a) .. at all points inside the pipe is same but not zero . . 
b). at any point in~ide the pipe is zero . ·, 
c) . i_~ zero only on the axis· of the pipe 
d) is d\ffere~t at diffe(ent' points inside the pipe . • 

• I 
. . .. • -. 

5) The universal. property amoi:,g ai1 ·_substa~ces is •• • • • 
' • 

a) ~iamagnetism • b) • ~arar.nagnetism 
c) ._ Ferromagnetism d) • • Non-magnetism • . . . .. . . . 

\ . 

'· 

. . . . 
6) . A b~r magnet is kept' along the axis ~f ·a circular._coil. If the magnet is • • .. : . 

I , 7) 

rotated about its axis, then .. . . . . ... .. . . . . . 

a) a current will be induced in the_ coil . . 
. ' . b) no current will. be induced in the_ coil. 

' . . 
c) an· emf and. current both will be induced in the coil • 

I ; 

. ' 
d) . only an emf will be indu~ed in the coil . I ' • 

\ . , . : 

current in. a coil changes from 1.6 A to 0.2 A 1n 2 s~cond induci.ng ·a·n_ emf • . . 
of 2.8 V. The value of self-inductance of the coil is· 
a) · : 40 H: · . ._ • · • 

c) • 4 _H 

b) • 28 H· •. • . ) . 
d) _. ~6 H 
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8) Th_e resonance phenomenon is exhibited by a. circuit only- if following • 
components are pres~nt • 
a) Land R 

c) Land C 

b) . Rand C 

d) None of the above 

· 9) _According to the genera.lised Ampere-Maxwe,I law,. f B.dl is equal to 

) • . . d ¢£ a µo 1c + µo Eo -
dt · 

c) 
d¢· 

E £ 
0 dt d) 

10) Modern telescopes called reflecting telescopes use a concave mirror 
rather than a lens for the objective because • 
I. • no chromatic aberration in a mirror. -
II. giving mechanical support to a mirror is easier. 

a) I is true, II is false • 
b) I is false, II i,s true 
c) Both 1 and 11 are true 
d) Both I and II are false 

.. 

11) . According to Huygen's ·principle, the speed of the secondary ~avelets is 
a) twice that of the wave . , b )· zero 
c) s_ame as the wave d) infinite 

' ' 
12) Ma~roscopic particles in our daily life do not show wave-like prop_erties 

• because 
a) they are not asso_ciated with waves 
b) their wavelength is extremely high 
c) their wavelength is zero 
d) • their wavelength is negligibly small 

\ 
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At the distance of closest approach _of an d -pa_rticle -~i~h ~gold n~d~~s'. : 
-a) both kinetic e~ergy and potential energy are equal ... 

• • b). • __ e8tir~ kinetic ~nergy is.co~verted into pote_n~ial en~rgy 
, .. -. ·c·) _' ._· entire potentia·I en~rgy is conv~rted in~o kineti~ e~~rgy" . . . 

'- .. 
d) bot~ ki.netic energy and potential energy ~re zero 

: . ' . r • • . ' ' I 

• . 1 ~) The nuclear force is ( . 

• .. a) .. ~ttractive for distance r=.0.5 fm . .. 
, b) attractive for distance r< 0.8 fm -, 

• .• c) repulsiye f~r distance.[> 0.8-fm 
'. 

d) . ·_ repulsive ·for distant~ r < 0.8 fm . · . . . 
. . ., . / 

• .· • • • 15) -_ • p-typ~ semiconductor is ·elect~ic:ally · 
. . . 

. .. ' • a) 'positive . • • 
• • • I i 

-.. • -· ·~ • b J . negative 
. . 

. c) -. · neutral •.• • .- • . • • • , .. 
. • • _ .• .- • d) .. -. ~s temperature in6reases it 'be~omes. ~egative - • • .· -• • -

: ..... . : . . • ' ; .. 
• I • • 

. . . 

' . , . 

• I 

.... 

I, 

. . '. . . . 
II.,.,. Fill _in the. blanks .. by appropriate' answer given fn ~he· bracket for all the.·.- , 

· .. 
1 , 

following questio~s : : . . _ _. .. .. -.. • (5 x 1 = __ 5} _· •. 

. (de~reasing,_ in_terference, h-~livm,· greate~, diff~action, in~reasing)--. • -- • :_ . _.-_· ,· .. 
. . . -

16) _ • _ The torque on a • rectangul_ai- current ·loop in a u~iform .magnetic .field 
• , I • "" , • 

. • _, . increases by • the area of the loop. . .: _· , .~ • , • ._· _ ;_ • > ·· / 
• ' 

17) •. • The ~utual • inductance' of a soieno!d c~n be d·ecrea~ed ·.by- • . · • . • • . _ 
1 

,, the numper of turns per unit length either in inner o·r quter solenoid: : • : • .• : . 
• • I . . . . \ . .. . 

, ' . . 
• • :·-.. • 18) • Fringes of unequal intensities are.obtained in-·-· ---pattern. _ :: ·,_:~ '.· .. 

• I I , I • • • l. , , • ... ' 

I • • I 
. •, . 

. , • ·. 19)°. Alpha particle is ---,,----- nucl;eu~. 
... . . .. 

1 ' . 

:· . 20). - The valu~ of energy band ·ir, insulators' is---___,...._ ·than.,3._ev.·· 
• I ' , • '. . ' .\ 

.• ') • ' 

•.• I , 
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PART-8. 

Ill.. Answe~ an~·fi~e of the following ·questions : 
. . 

Stat~ and expl~in Gauss's law in electrostatics. 21) 

22) T~o poin~ ~harges 5x10-_8C and· -3x1Q-8C are· located· 10 cm apa~. 
Find the- point between the two_ charges. where potential is zero. . • • 

23) When the force experienced by· a movir,g charge in magnetic field 
becomes· • . 

a) maximum 

b) minimum? 
. . 

~4) • Defi_ne susceptibility a·nd magnetisation for a magnetic materiaL 

_25) • Write· the .principle of AC generat~r. Mention. the expression for induced 
• emf in it. 

. 26) Give any two sources ·of energy loss in actual transformer . 

. 27) Mention ~ny two applications of UV (Ultraviolet) rays. 

28) What is power of a lens? Write its SI unit 
. . . 

• 2.9) . Distinguish between ir:itrin_sjc and extrinsic semiconductors. • 
. . . 

PART-C . 

JV. Answer ~ny five of the following q_uestions : . • (5 X 3 ·: 15) 

30) Mention any three properti~s of the electrjc field lin~s. 

31) Deduce E = ""':~ where: ihe terms have Usual meaning. 

I 

32) -~ive any three limitations of Ohm's-law. 

33) . Explain, how a galvanometer is· converted into-an voltmeter? 

. 
j 
' 

.. 
1 
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:,~ : < 34 (MentiOn ariy three. p~ope~ies o(paramagnetic r:nate~ial~. • ) , ' •• ' , 

, , . 35). Lei~z·s 1aWi~ the.consequenc~ of law ~f conservation of eii~rgy. ~xplajn •. 
. ' . . . 

• J 

36) Write· Cartesian-· sign co.nven.ti'ons :adopt~d • for ;measGring. diStances_ in .. 
: •.. . _ : refl~ctfon of light at spherical mirrors. • . •• , • • • • . . , __ , 

• • ••I o •' •. •, ,• • • • I' o • ,' • o • 

• _·_ .- • 37) Write thr~e· po~tulates ~f B~hr's atom ~odeL ··: --, • :' · •• 
• • • • • ,I • , ,> 

• ' 

. 38} : Mass I d~f ect of 7 N14 : is 0. 11236 • u. C~lculate ih~ binding energy and '. 
. . . .. . . . . . 

binding energy per nucleon in fy1eV. , . • , __ . . i ..• 
• I • I•• 

• PART-0 
• l • • . ' 

. V. Ar:,swer any three of the following questions:. • • -- ... 
V - ' ' • • 

I • 

) ' . . ' 

. I , . ·.,-·· . .. . .... , • ·. . 
• · , • • •. 39)., 'a) .- ~hat are polar and non-polar molecules? . 

/ • I • , •, 

• ·_·. · .• · • .. -b) _· De~iv~. th~-- .e.xpre~sion •• -f~r--·U1e··. c~p~ci.tan~e _of a 
' . . . . \ ' . 

(2) : 
parallel • plat~ • 

. • . -. , . . ., . capacitor; . 1 • . . • • • . •• • ••. • 1 • 
. . " . , .. 

. . . (3). 

• • ( .. • • • • : • .- ' • 

, • • . _· 40) Arrive the _ expressions for equivalent emf and internal .- resi?~ance. of. . 
.. _. ..• --: two cells connected in series.· .-· · .. ·· . : '. __ ,: :. . • . . . . . . . • I • ·,. • 

• . . .- . . . ·_ .. ) .. . .. _. . . • 

• 41} Deduce the expre$si~n .for ~he· inagnetic field_ on thEl axis of a cirCUla~. · 
curremt loop. ; . _ . • . r, _·. .. . -, • • 

• 42) a) 

• b) 

1 / .'\ ./ . • '. , . . 
• , •, _!! I ' , ' i ,' · .'\. "\ _,. ', . / " :. • ' 

What is.the interfere.nee of light?•·. • , . .- •• • • . (1) ._' ... 
• . • ' ' ·; • . ': • •, l • ' • • > • • • ' • •,: •, • • .• • .\ ' • • • • • . ·• • . . • : • • : I t ' • 

Give the conditions· for constructive arid destructive interference of •.·· : • 
. .· • ·' . ' . .. . , i . ' . . 
lighf in terms of. path difference . .- .. • •. _. • • . (2)° · - ' .; ....... 

•. ' •.• ··_.. ' 'c)° Mention any two appU~aUons of Polaroids· .. : ' ,'. ''. · ... ' .. -
' I • ' • ' • I .\ • , • •, • , , I• I •~ • • ' '• • r • • \ 

; •• . ' • 1 

. (2) .. 
.. •. ,, . 

•. 4~) ·'('/rite • Ein~tein's _. photoelectric ~quati_Gn., ~sing .• thisi expla-1n, . the' .:- • •. · 
-• experimental ob~ervations of photo electric effect. -• •• _· , .. 1• 

( • • • . '> ' \· 
• ,· ' I '; ' l , . ·, ' • ' ' • . • j:; .' .. • • .i_ • ' ' ' . , . . .. . ' . 

• '~ ' • • • • I • • • • \ • • ' • • • ' .' 

• 44) What i~ a· rectifier? E~plain the wo_rking of p-n junction diode as a fullwave . .. . 
rectifier with ·circuit and input~output waveforms. . ( • . ,; . ' .;, 

' • I .. . . ' . . :· . \ • \ .. 
·-, . .. . 

' I . , , 

'' • " 
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VI. An_s~er any ~o -~f the following questions : 
. . 

3·3·(NS) 

(2 X 5:; 10) 

45) Two point charges +15 µC and -1Ci µCare sepiirated by a distance of 

20 cm in air. ~alculate the electric field at the mid point of line .joining 

two charges·. If a point char9e of 20 me is placed at that mid-point, • • 

What is the magnitude- of electric force experie.nced by_ it? 

46) 

1· 
A 

1 , .. 

B 

., 

J2+lg 
D· 

10 v. ·. 

I 

In· the given ·wheatstone's~ network, oalc~late th~ value of electric current 
. . 

flowi~g through the galv~nometer. 

47) A sinusoidal voltage of 25.0 V_ and frequency 50 H~, is applied to a s~rtes 
. . • . 

LCR circuit. In which, R .= 6 n, L = 25 mH an·d C = 796 µ F. Calculate 

' . 
a)' the impedance of the ~frcuit anq 

b) the power factor. 

48) A small bulb (a point source) is placed at th_e ~0~0!11 of a tank containing 

• _water.t~ a depth of 80 cm. Wha~ is the radius of the circular surface of 
' 

. 
-water through .which light emerge out? Refractive index ~f water is 1 .~3. 

.. , 
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PA~T-E 

(For Visually Challenged Students only) 
' I • 

-~6. • In Wheatstone's n~twork ABCD, resis~~rices AB.= 1 (l n., 89 20 n, 
~D =· 15 n· ~n·d [?A = 5 n are ~onnected in qyclic order. A cell of emf 10 V 
is connected between A and C. A galvanometer of resistance· 10 n is 

•. conne~te~. ~etw_een B and D~ C?lculate the ·electric cµrr~nt flowing· 
throug~ ·the g~l_vanome~er. 

I, 
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