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Instruction : First 15 minutes are allotted for the candidates to read the question paper.
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Note: (1) This question paper consists of seven questions in all.

(2) All the questions are compulsory.

(3) The number of parts of a question to be attempted is mentioned at the beginning of the question.

(4) The marks allotted to the questions are mentioned against each of them.

(5) Symbols used in the question paper have their usual meanings.

(6) In numerical questions, use the values of the physical constants given at the end of the question paper,
if necessary.
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(i) 15 kV (ii) 60 kV (iii) 10kV (iv) 30 kV. (1)

1. Answer all the parts :
(a) In the given figure XY is an infinite linear charge distribution. The points P and Q are
shown in the figure. The ratio of electric fields at the points P and Q is

Pe— 2a —Q
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(b) Two spherical conductors A; and A, of radil r; and r, and carrying q; and q, are
connected in air by a copper wire as shown in figure :
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The equivalent capacity of the system will be
(1) dreyrr, /(r; —1,) (2) 4z (r,+1,) (3) rae,r; (4) 47,
(c) The figure shows currents in a part of electric circuit:

4
\ amp / 1 amp
/ Y 1-3 amp
2 amp
: _ 1 amp
The current i is

(1) 1.7 amp (2) 3.7 amp (3) 1.3 amp (4) 1.0 amp.

(d) When a wave enters a medium, then no change occurs in

(1) frequency of the wave (2) wavelength

(3) velocity of the wave (4) amplitude of the wave. (D)

(¢) In an induction coil, the coefficient of mutual inductance is 4H. If the current of 5 amp

in primary coil is cut off in ﬁ sec, the emf at the terminals of the secondary coil will be

(1) 15 kV (11) 60 kV (ii1) 10kV (1v) 30kV. (1)

2. fhogl dieT @WUst & 3 &Ity (1)

(%) Uh SfatRT & FROT 3qF ey T Rehy Fufadl w degd Qg &
fov g7 faf@el (1)

(@) Th 5H Uehcd @I’Wﬁ'w 2amp/sec T X H G W &l IRT faar.
ol ST AT FIT g (1)

(3T) Teh R-C UROY &l =T # gfar ar=&r g1 arikel gfdard g gfaerar &1 A
FIT B9 (1)

10.q 1UF

T

—t

(&) AT PIOT F FAT AT 82 (1)

2. Answer any three parts :
(a) Write the expression of electric potentials at axial and equatorial points due to a dipole.
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(b) A current in a coil of inductance SH decreases at the rate 2 amp/sec. What will be the
induced emf ? (1)

(c) An R-C circuit is shown by the following figure. What will be the capacitive reactance
and impedance?

10.q 1uEF
|
—JV\M | E_

+ ]
1

(d) What do you understand by angle of dip? (1)

I

3. Thegl ol WUST & 3caR SIfSIT:

() & faeg3it A Tur B W degd faera HaAM: +v dloc dUT -v dlec &l TG
3oTeh o T gl r HeT g1 A A 3R B & & A degd &7 A HifATl (1)
(@) FIT T T B 9IRAr arel JATR Tole OTRT &l Teh dART § @
Hohd g? TISC ShITaAT]| (1)

(A) T F HedReh AU F 3T FIT FHASTT &7 bt IRTEATIN H AT I
&I 9. ar. g JUT Ao RAFITaR FAT gIm? (1)

(@) fhell TG W qeET & YEahT 8T # Afde Gceh dUr FtAR "k
AR 0.3x10°Wh/m> TAT 3J3x10°Wh/m® &l oIt IUT &l HT ATd Hifeard| (1)

3. Answer any tree parts :

(a) The electric potentials at two points A and B are +v volt and —v volt, respectively. If
the distance between them is r metre then find the average electric field between A and B.
(1)

(b) Can you keep parallel plate condenser of capacity one farad in an almirah? Explain. (1)
(c) What do you understand by internal resistance of a cell? Under what conditions the
e.m.f and terminal potential difference of a cell will be equal? (1)

(d) The horizontal and vertical components of the magnetic field of earth are
0.3x10™*Wb/m* and 3.3x10° Wb/ m* respectively at some place. Find the value of angle of

dip. (1)

4. fhagl il @WUsl & 3cak dIfaiT:
() HeF Foldelel & HYdlg AT § 1T FAT A 8?2 HFd Folaciel & 39amg
39T & YR W 3T & 9T A grea Hifsw) (2)
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(@) 6x10° THNT & TFaehrT & & ofFadd fem # 3x107 #@A. & afddAs
Selaeidd o 9U T Bear A d vl (2)

(3T) T YRMEATAT #F 30 AHSA § AT 3TAT URT Fafear 204 9fa Feme= &
Ife SgHT YA 200 8, df 3T 1A deh Ucsy arel THIX H fFg YR Scoidl?

(2)
() JeAradl URT 1 @I AT 2T T AT H (rms) AT § 3T FAT FHSTA

g2 3AH Faey T RIfFT (2)

4. Answer any three parts :

(a) What do you understand by drift velocity of free electron? Derive expression for
Ohm’s law in terms of drift velocity of free electron. (2)

(b) Find out the radius of path of a moving electron with velocity 3x10"m/sec in a
perpendicular direction to a magnetic field of 6x10~*tesla. (2)

(c) A galvanometer has 30 divisions and its current sensitivity is 20 x A per division. How
will you convert it into an ammeter for reading 1 amp current if its resistance is 20Q ? (2)
(d) What do you understand by peak value and root mean square (rms) value of an ac
current? Deduce relation in between them. (2)

5. fhegl e @ust & 3cak Qfo:

() TFaehcd HT WAUNT ASA & INUR W IeFahed HI STEAT HITAT| (2)
(@) FIRT Foldd A 3T FAT FHSIA 82 fAeTd graehrd WoT Foeeel I8 &
e faf@w (2)

(3T) TEEHRR H AT dU7 FRIAS F1 Gfered auia ffaw| sqd gefad ol
SIS T FAT AT 872 (2)

(@) g Ffov f fhdr JMERIT o Hier & oy degd &iF &1 A T
BIdT & T I & aeY Weg3it & T MR #ier shog W fdegad 3maer &

RE TagR dar ¢l (2)

5. Answer any tree parts :

(a) Explain diamagnetism on the basis of atomic model of magnetism. (2)

(b) What do you understand by magnetic flux? Write faraday’s law of electro-magnetic
induction.

(c) Describe in brief the construction and working of a transformer. What is the
transformer. What is the importance of laminated iron core in it? (2)
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(d) Prove that the electric field inside a charged spherical cell is zero and for the points
outside the cell behaves as if the total charge of the sphere as point charge placed at the
centre. (2)

6. fareel disT @Ust & 3Icax dfaT:
() T # fq@mrr T SelshA Tk qUT GROUAT &l HWET gl ARG ORT i=5
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AT VT T HTARAH AT FIT § AT Fel gl 82 (2)
() g HITSTT o ar JTafdd =refepl 1 R & SIS W 3HTELT & quT faewor &
R TeT FoT Fr g1 Il & TUT ST §lfeT &l choleh Wt HIteiT| (2)

B

6. Answer any three parts :
(a) The network shown in the figure is a part of a complete circuit.

—AMMA Py R

If the current is 1 = 5 amp. and decreasing at the rate of 1 amp./sec, then find out the value
of v,-V,.(2)

(b) Explain the principle and working of an AC generator with the help of diagram. Write
an expression of produced electromotive force in the coil in terms of angular speed. (2)

(c) What is the minimum value of power factor in an ac circuit and when is it occurred?
What is the maximum value of power factor and when is it occurred?

(d) Prove that there is always loss of energy during the redistribution of charges when two
charged conductors are connected by a wire. Find the expression of energy loss. (2)

7. The6l &I @Usl & 3} dIfaid:

() STA-grac & AT T GgIdr ¥ 3fded JFES & YURTETET dleish o $RUT r
& W 3ol JFTHIT &F I Al HT chsleh W SISV |

BITITH T Teh AIfAS 0.8 HeX oA & god &1 2 AHUS & G AFH o1 @
¢l fg AT F ged & g W THT 81T F AW 107y, TFT gl (2+1)
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(@) Th FAAS Uhaoiiy fdegd deeshra o & facgd & gesh & fae
gHRIoT O g2 T §;

E,=0,E.=0,E, :4sin27ﬂ(x—vt)

(1) TRIT HEAROT T &=, (2) SHHT Yraehg &1F T ITAH, (3) TRIT o Fraehg &1
& Uehl F AT ATd FIST| @1 v=5x10" BT dAT 1 TR dT dWICET g
(1+1+1)

(1) HHACR Iz HUTRA HT UTRAT AT cdoleh Gceol HITST|

fordl FAFR Tole GURT T a1 247 §1 $HS I HET H AGERN Th
WA TS & ¢ ST § dl SHDT &MRAT 547 8 ST g WRredegeieh k &
AT AT RITST

7. Answer any two parts :

(a) Obtain an expression for magnetic field due to infinitely long current carrying
conductor at a distance r with the help of Biot-Savart’s law.

A helium nucleus is completing one round in 2 sec on a circle of radius 0.8 m. Prove that
intensity of magnetic field at the centre of circle is 1077y, tesla. (2+1)

(b) The electric field component of a plane monochromatic electronegative wave is
represented by the following equation:

E =0,E =0,E, :4sin27ﬂ(x—vt)

Calculate the (i) direction of propagation of the wave, (ii) the amplitude of magnetic field
of this wave, (iii) find the values of magnetic field components of the wave, where =
v=5x10"hertz and A is the wavelength of light. (1+1+1)

(c) Derive an expression for the capacity of a parallel plate capacitor.

If the capacity of a parallel plate condenser is 2uF , its half part is filled with a dielectric
material as shown in the figure, then the capacity becomes 5uF . Find out the value of
dielectric constant k.



siifas fAadres
Physical Constants

£o 2107 FgT/3FNIT
4 &

:—0=10’7 newton/ampere?

T
goAdeliolh A ¢=1.6x10"" FollH

Charge of electron e¢=1.6x10"" coulomb
Soldelel &l GeIHATT m =9x10" fham
Mass of electron m, =9x107' kg

AT TaROT g =9.8HI/A?

Acceleration due to gravity g=9.8 m/s’
1

4re,
£, =8.86x10"" FellH /=g Cal-HICI”
&, =8.86x107" coulomb?/newton-metre?

=9x10°



http://www.upboardonline.com/
http://www.upboardonline.com/

