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�1 facb fct#t 1.-t ( �41 f..acb )
PHYSICS (Theory) 

!:1 : 3 � ] 
1e: 3 hours] 

[ � : 70 
[ Max. Marks : 70 

�� : (i) � ™ � i:f � 30 ™�I � ™ �Plc114 � I 
(ii)™� 1 if 8 (ICp � ™ 1 3fcp cf5T %1 ™ � 9 if 18 (ICp � ™ 2 

3tcITT cnr %, ™ � 19 if 27 (l(p >f� ™ 3 3tcITT cnr % c=rm ™ � 28 if 30 
c'fq)�™53TTITTcnT%1 

(iii) ™ � i:f "ff1TTT "Qx � fclcBC>Y � %, TI� 2 3lcITT cf@ � ™ ll, 3 3lcITT cf@ �
™ i:f 3Tlx s 3tcITT cf@�� i:f 3TT� �>RR� ,rm t, � mi i:f
3TT1TT5l" � 1Pl � i:f if c[)c@ � ™ � � %1

(iv) "Q"� ™ if � c5l � C! 3Tlx � (ICp cpW � I \JTI' ™ ;:i- 3ITTTT "ITT \fff "Qx xRGf
� ;:i- c5l � C! I

(v) cf5&tcg&k.x cfi '34ll'P1 "c5l" � � % I
(vi)-� �lcl�llcB "ITT 3IBT PlkifaRslc1 � Pl<1c1icl?'i cfi 1=fAT cf5T '34lllJI cnx � -g :

c = 3 x 108 ms·1 ; h = 6.6 x 10-34 Js ; e = 1.6 x 10- 19 C ; µ0 = 41t x 10-7 TmA- 1 

6ll�(i1�1.--J Pl<1c1icB k = 1.381 x 10-23 JK 1
; �lcl'IJll�l �NA = 6.02 x 1021 moI· 1 

1 
--- = 9 x 109 N m2c-2 • � "c5l" � m = 1.67 x 10-27 ka · m = 9.1 x 10 31 kg 
4n:s0 ' n ° , 

c 

e : (i) There are in all 30 questions in this question paper. All questions ai·e compulsory. 
(ii) Question No. 1 to 8 carry one mark each, question no. 9 to 18 carry two marks each, question

no. 19 to 27 carry three marks each and question no. 28 to 30 carry five marks each.
(iii) There is no overall choice. However, an internal choice has been provided in one question of

two marks, one question of three marks and all three questions of five marks each. You have
to attempt only one of the given choices in such questions.

(ivJ Start from the first question and proceed to the last. Do not \Vaste time over a question if you

can not solve it. 
(v) Use of calculator is not permitted.

(vi) You may use the following values of physical constants wherever necessary:
c = 3 x 108 ms- 1 ; h = 6.6 x 10- 34 Js ; e = 1.6 x 10-19 C ; µ0 = 4n: x 10-1 TmA·'
Boltzmaim's constt. k = 1.381 x 10-23 JK-1 ; Avogadro Number NA = 6.02 x 1023 moI- 1 

I 
-- CC", q x 109 N m2C ] : Mass of Neutron m" = 1.67 x 10-27 kg4n:s0 

[ 1 ] 

.. -----•o• 

me= 9.1 x IO ' 1 kg 
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1. ��if fcl:,m i1R'll--lH � tR -gR:1cCill aBT mxr 3llx'ifc1a � � m '1lTill �?
Under which condition the force exerted by a magnetic field on a moving charge particle becomes zero?

2. ·m· * ¢JR'!Rctci -gR:lcCill t@"cffi "$1 � cm;c x � � m � t cfRf?
Apart from 'Weber', the unit of magnetic flux could also be volt x second, how?

3. fcl:,m ffi2l if !.klllcla1 tlffi cpf fmN "l--11-=r 10 (.!f?9llx � I tlffi cpf crrf-1flclT-� "l--11-=r cmT "ITT1lT ? l
The peak value of an alternating current in a circuit is 10 ampere. What will be its root-mean-square
value.

4. 

5. 

6. 

7. 

8. 

1 A� cfR'fi � 'gR:1$7ll "ITT1T "$1 3ITTffer � m7fr ?
What would be the frequency of an electromagnetic wave of wavelength 1 A?

fl S-Jd &1 cpTq "$1 � "$1 lfilcpff � om afl--l"ill cmT "ITTcfi � ? 
What is the focal length and power of a plane glass plate ?

� R<lcfcx if � cy;ft cpf '34lllll � Sllll\J'FI � "ITTcTT � ?
What is the purpose of using heavy water in nuclear reactors ?

p-� c=rm n-� ¢Jcfi'cll&lcf>l if �c-llfi&.lcf> � � c5 -;,p:r f&ftlc: I
Write the names of minority carriers in p-type and n-type semiconductors.

NOR 11cT cpf '34lllll cf)x AND llc � ffl � filllvl-'-t ��I 
Using NOR gates, make gate combination diagram to obtain AND gate. 

1

1 

1 

9. � � JITTrn * cfiR11T � � � aBT "$1 cfumT c=rm fcMcr �= 16 �/� c=rm 8
�/� � 1 � q)l qRl--11°1 c=rm � "$1 � � � m cClftlil 1 2
The field and potential due to a point charge at a piont are 16 N/C and 8 J/C respectively. Determine
the magnitude of the charge and distance of the point from the charge.

1 o. :fKf �C'lcf�1--ri c5 3Jjlll--l.-i irrr c=rm tTm � if� tgcG--.-i c61ftl4 1 
Derive a relation between drift velocity of free electrons and current density. 

11. �"Fl � qfl fig&1.-i � cpf � m ¢1ftl<) I
Obtain the condition for a Wheatstone bridge in equilibrium.

2 

2 

12. 5 wfr � c5 � <'itllcf>lx ��if 10 (.!fi:ti�N "$1 tlffi � W �I� c5 � tR � 'gR:1'61ll
ITT a3T 7fUFlT $7 ft! il 1 2
In a circular conducting loop of radius 5 cm, a current of 10 ampere is flowing. Calculate the magnetic
field produced at the centre of the loop.
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u. � h-i � ITT a �v:r � �41 q)� � � ct � a i{ � % - 1 

(i) 9000 A (ii) 5000 A (iii) 2000 A (iv) 1 A
In which regions of the electromagnetic spectrum, the following wavelengths fall -
(i) 9000 A (ii) 5000 A (iii) 2000 A (iv) 1 A 

14. � ct x=rrcra:r � cT Y8l" cpT Jlqcjcf.--Jicb �: % ('fQ.TT * $ I clTT"iT ct� ffi'3-tki �� � � i{ �

15.

'7 I,. 

� 20 � i en Y8t i{ � � � cf<:rr � ? 2

3 4 
With respect tc, air the refractive index of glass and water are -2- and 3 respectively. If the focal

length of a double convex lens of glass in air is 20 cm, what will be its focal length in water?

2

Show that the de-Broglie wavelength associated with an electron of potential difference V volt

_ 12.27 AIS Jv 

31"� (OR) 

fcDm mg ct � cm4-� 4 .2 e V $ I cf<:rr <T6 mg 3 3 0 nm cWRRr cf5· 3WTTcfcf Fcl Rh� 0 I cf! @� �
� '3ctl vi.--J � ? � � I
Work function for a certain metal is 4.2 e V. Will this metal give photoelectric emission for incident
radiation ohvavelength 330 nm ? Clarify.

�, 2
What nature oflight is knovvn by the phenomenon of photoelectric effect? Define work function of
a metal.

��vf--1" � ct ffi � @f� ('fQ.TT � ½l I� ll ftp x� cpffi3TT i{ � c'1 cJ-s:, 1.--J � � v n cf,ffi3TT
� :f&:r c1c11.=cl--j � n cf! c-:Ftj,J..jJj,q1c1"1 irm t 1 2
Write down the Bohr postulates of hydrogen atom and show that the speed of electron v in stationary
orbits is inversely proportional to principal quantum number n of the orbits.

18. � � �ROT cf<:rr mcTT $ ? 'J� � cfwffi, l,Hm01 cf! 1:f'<TTT cBT � m >i•lTTT@ �
t 7 2
What is space wave propagation ? How does the curvature of eaith afkcts the range of communication ?
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19. ����cir� ITT -4, an "$1_ � x=r ecmur CTcp � # � Tfit cnm qjf xvr ];lTt{i

q,lfG-1� I ' 3
Obtain the formula of work done in rotating an electric dipole in an electric field through an angle 0
from the direction of field.

3J� (OR) 

fcDm � �qcr WxT � ffi&-fm" � tR R� � tR � an qjf � men q,7fG1it 1 

Obtain an expression for the electric field due to an electric dipole at a point lying on its equatorial 
line. 

20. R� 2)qfe1q,l if � cf) f.'mi, qjy '3i:0l{sl $)fG-l� ·a-2.11 � '34lllll cBx � R<:fl=f cir tgcG"i
q,I fG-1 it I 3
Stak Gauss's law in electrostatics and using this deduce Coulomb's law.

21. f.iµ,ifcbci 1ITT1l2.1" if� qjf �Cf) 4 �, R qjT 1fl'1 50 3TTB q <1IC"c:lilcx cBi q1cp-licb 175 �
-g I c1'1crc::½lcx qjf � (f2.TT � � � tITTT qjf 1fl'1 m $)fti� I 3
In the circuit diagram below the ammeter reading is 4 ampere, the value of R is 50 ohm and voltmeter
reading is 175 volt. Calculate the voltmeter resistance and current flowing through it.

R 

.___ ___ V ....,_ __ ___, 

22. �'{UT � cITT q�� q,lfti� I r � � (f2.TT N � q,c;fi �tllcblx 2go;gC'l7 cf) N�x01 �
* xvr qjf f.i , , ., ., c,� fG-1 it 1 3
Define coeflicient of self induction. Derive the formula for coefficient of self induction of a circular
coil of radius r meter and N turns.

,,., _.)_ 1-k<-llc\ill tITTT cf) -'WJJT 1ffill2.l" B � >ffcm'c\", x=imfZ>r q �tl" cf) fuxT tR � �: 23 V, 8 V q 
20 V men s<1 I m q,"lfti� - 3 
(i) � RO II BJ fcr...fqRTT

(ii) qR0111-1"1 � cf2TT ffl2.l" tITTT cf) � cbC'll-iix
(iii)���
In an alternating current series circuit the potential difference at the ends of inductor, capacitor and
resistor arc 23 V, 8 V and 20 V respectively. Find -
(i) resultant potential difference
(ii) phase difference bet\vcen resultant potential difference and circuit current
(iii) power factor
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� � ffl ctr 611W�ll¢dl cfm m"cfi � ? � cllffi¢xof l.lffixil4 cfi � � 3ilx �-id'-t 

UTTrm3n' cpl � 16 : 1 � 1 c2.1 ffi ¢x 01 ffl � cR1TT cfi 3TnTTl=fT ('fm cfu@r3n' cpl � m

cM!uiil 1 3 
Why coherent sources are necessary ? In an interference pattern, the ratio between maximum and 
minimum intensities is 16 : 1. Find the ratio between the amplitudes and intensities of the two 
interfering waves. 

Write the fommlae ofresolving limit and resolving power of a microscope. On what factors it depends? 

Why is the resolving power of electron microscope is high ? 

i;iffi�Rt'&ll!H �-� �¾H cfm a-cpOT cfi fBir �: 1.1 MeV('fm 7.1 MeVmcfi �I� m

� � � �? �¾1-i-�¾H xi&lll.-J TTPll"T � a cpOT ffi ctr >ITTPm if�� '3ctl�d 

mcfi�? 3 
Per nucleon binding energy for deuteron and a particle are 1.1 Me V and 7 .1 Me V respectively. 
Which nucleus is more stable. How much energy will be released in the process of fom1ing a­
particle as a result of deuteron-deuteron fusion ? 

What is modulation ? Why it is necessary ? Why antenna or arial is required for the transmission of 
a signal? 

�2lTT cfi 1Rilcb(i:I cfi 3fcf<TelT q)l '3&.Jl� c6l lui ii ('1"2:TT � � � x� cM 1ui ll i fcnm m cTx 

�2lTT cfi 1Riic6lll ITT cpl�� 0.4 x 10-4 w/.fl-2 (lm .-ifficfi1°1 30°� I 1J2lTT cfi 1RlcBill ITT cpl

5 

Mention the elements of Earth's magnetic field and establish relationship between them. At any 
place, the horizontal component of Earth's magnetic field is 0.4 x 10-4 Weber/m2 and angle of dip is
30°. Find the vertical component and resultant of earth's magnetic field.

3T� (OR) 

� f.'l&1fkla 'qc>f cg0-sJl tllxll-flLJ� ctr� e12.TI ¢1<.Hclftt cpl" ITT � fll-f$11�ll I 

Explain the construction and working of a suspended moving coil galvanometer with diagram. 
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29. trnp).:+i � m � cfi � ftiftiil G2TT � 3ntlR Lfx � q3l" fin<TT cm- {,�$ll$il cr:m m

cfi � cpl f-1Jl�.-J cp')fG!it I 5
Write down the Huygen's laws of wave propagation. On that basis, explain the phenomenon of 
refraction and deduce Snell's law.

3f� (OR) 

fcrcrcFr q3l" � � WPrn q3l" � � q3l" � mctr � ? � � � cm-fl�$l I$ LI a-:m !.l ffi xn4 

ll m q@ '3f"ttjtrj er f-1f?:.-i l'rj cpl" crw � �\'],�it 1 � '3R-il l'rj qJT � � tw., � 1:fx � 

qffiTT �? 
What nature oflight is confirmed by the phenomenon of diffraction? Explain the single slit diffraction 
and show the maxima and minima formed in the pattern by a curve. On what factors the angular 
spread of central maxima depend ? 

30. � � cfllT 'i:ITTlT �? � 3lffi5f -&"iilcn-< � 3fflfa-Tfu!cP � cll&e\JJ f.1.q1�cn q3l" � cm­

t1i:isi1�it 1 5

What is Zener diode? By drawing circuit diagram, explain its characteristics and explain the function
as a voltage regulator.

3f� (OR) 

� '3R1ut45 Fc1�1t1 ll fcITT:ft s:iRn&-< � 3fflfa-Tfu!cP crw � m q3l" � cpl �2l m

c:B)fu:t.q � l:lffi � cf q!R.dl �cm-� clflfG!it I 
Describe the method of obtaining characteristic curves of a transistor in common emitter configuration 
with circuit diagran1 and define the current gain and voltage gain. 

******** 
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