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The figures in the right-hand margin indicate marks
@F6l 9!*6}6'9 élal a6l g9 FZEJWG? QG’I@Q
Answer all questions
aAg gga 28ae @8

Answer the questions from Groups A and B
serially and continuously

@ G ¢ CRIER YRR AR GAIPAER B FaeR?
AR 6mef

No electronic gadgets are allowed into the
Examination Hall

ARl eR ARG 671 RERPEGIFS D8P
659 F6d E66

Symbols used in the questions carry their
usual meanings

ggi60 LY Q"Gﬁ‘@g@@ GQQG‘G’Q NP
28 @20 @08
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1. Choose the correct answer out of the four
probables given at the end of each bit :
1x10=10

~ 9604R gYiram 65196a DaUIRAN SIRT AR
QER AR O AR9T OF 6RY :

(a) Two transparent media A and B are
separated by a plane boundary The
speeds of light are 2x1078 m/s and
2:4x108 m/s respectively in A and B.
Then the critical angle for a ray of
light for these two media is

QAT g ARIY A B B 92 A0S Q1A QIR
J2UR AR QLT | A B BER 2IRINR 626!
QAIFEA 2x107° m/s I 2:4x1078 m/s
US| 696@ FIMYA QAT AR 2SAIR IR
ARG 6RET 6208

() sin™ 0-833
(i) sin™" 0-751
(iii) sin™! 0-482
(iv) sin~! 0-406

L
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(b) The minimum distance between an
object and its real image formed by a
convex lens of focal length f is

CTIRIQ 6BGH £ 291 IR QAR R IRl 98
e QIEe gotaa QgoIp QAdq ¢ael
62ad iy

i) f

(i) 2f

(i) 3f

(iv) 4

(c)

In the given circuit diagram a junction
diode x ~y has been connected to a
source of e.m.f. The semiconductors x
and y have been made by doping the
germanium crystal with arsenic and
indium respectively. Then which of the
following statements regarding the
diode is correct?

QR I TER IR AR-LIBAR x ~ y I
@.9¢.99. 99 Q80 Y 62INR 1 FAIFAe
Ioee QaREn 26dRR W adaq
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e QA AIR /A x B y ATARIL! gLe
RAAIRG | 6969 GIEART ANVER O] @8
6RQG ?

(i) x is p-type and y is n-type
semiconductor and the diode is
reverse biased.

x 6208 p-gRIaQ B y 6288 n-gRIAA
2NIRQIR1 Y@ Q6T AR @R
26g |

(ii) x is n-type and y is p-type
semiconductor and the diode is
reverse biased.

x 6208 n-gRINR 8 y 6288 p-gIaR
JEARRIR! 9Q° AT AR Q9
269 |

(iii) x is p-type and y is n-type
semiconductor and the diode is
forward biased.

x 6208 p-gRIax 8 y 6288 n-geIaa
KA1 IQ° Bl6IRT 2GR 26T |

Ms n-type and y is p-type

semiconductor and the diode is
forward biased.

x 6208 ngRIRQ B y 6208 p-geloR
2RAGQRIT 9IS° QIEAQT AYIER 26T |
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(d) An a.c. source given by V = V, sinot is

(e)

connected to a pure inductance L in a
circuit. If Iy is the peak value of the
a.c., then the instantaneous power in

“the inductor is

@ 1.4, @2 V =V,sinot A gelde
62108 | 9G026R 12l 9@ g8 geaIee R
g 98 4.3.9 L6919 gAY I, 29, 606
g68199T6Q QIRade AIBIQ 629

(i) Volysin?wt
(i) Vol /2 sin2wt

(iv) VoI, sin? ot

The  relationship between  the
transistor parameters o and B is

SIRFAR gIoR o B B ARMNER 2R ARGE
6208

(i) oa=1+P

i) Br=tt Bﬁ)

o

i e

(iv) B =

o
1+ a)
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() The -ve and +ve charges of a dipole of
— -
moment p are placed respectively at

- points ~iaand +ia. If Yy >> a, then the
electric field intensity due to the dipole
at the point located at jy, is

p agd 388 W@ Y cacatR 4
JFTR INgee QAUIREA —ia B +ia @F
QUER 2xFe | A9 y>>a 29, 606@
§-YaT 6qIg jy6R AR FLER IFIQ 698
Q190! 629

() p/2neqy°

(i) -p/2meoy>
riﬁ’)/3/4neoy3
(iv) -p/4neqy®

(g9 The potential difference between the
ends of a uniform conductor in a
circuit is V. If J is the current density
in the conductor and [ and A are its
length and area of cross section
respectively, then the resistivity p of
its material is

394R 90026 2l IR AFAGIRIQ gIega
CRIYEQ SQQ-TRQIIR V 26 | Q@
ARG FRINER IQIQ-69Ie ARSI J 24,
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qQ9° 1 B A Q2IREE YRR 634 6 ge6gaea
CHQUR 29, 6069 YR QLR aQlda
gosNRIQI p 629

() VIJ/A
(i) 1J/V
(i) V1) J
{W /1

(h) A rectangular wire loop with sides a
and b carries current I in the
anticlockwise sense and is placed in a

uniform magnetic field B with its

plane perpendicular to B. Then the
magnetic force on the loop is

QYR e@mq a 8 b QI 9@ YKYAIRIQ
a1 AAIRRER IIQ 6910 ITF F6Q I
Q2iq AAORE 12 QRS AFPARIA 68g B
J6 AR QIR QL | 6068 FARTER
QA PARI OR 6208

(i) I(axB)
i) I(bx B)
(i) I(@xDb)xB

(\i-v)/zefo
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(i) The average life of a radioactive
sample is 2 years. Its half-life in years
is
@ 60839 AYRIR AR AYAIP 2 Y
des' | NLIQ YR-2IYRIR Y6 62R]

(i 1

(i) 1-347
(iii)  1:-386
(iv) 1-693

() An a.c. source is connected to a pure
capacitor. The capacitor is charged
'during the
e N.Q. 99 986 4R g8 URG A
QARG 1 6969 URST 60Q ANVER GGG
29, olel 6208

(i) first and second quarters of the
a.c. cycle
4.4, 0]Q gas 8 9919 ogdra
(i) first and third quarters of the a.c.
cycle
4.3, 98Q 9ael 6 9o1 ogere
(i) first and fourth quarters of the
a.c. cycle
4.3, 989 gae 8 ogel egdcd
(iv) second and fourth quarters of the
/s;: cycle '

.. 939 §019 6 68 egdrs
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2. Answer each bit as directed : 1x10=10
g6 g9IdQ 28R FEEIGACR 6 :

(a) A pure inductor is connected to an
a.c. source given by

€ =€ sin (1007t - ¢)
The instantaneous power of the circuit
will have a frequency of S © Hz,
(Fill in the blank)

£ =ggsin (1007t -¢) Q3 @@ 1d. @<
QA2G IR 98 964IAR LYS FAUARE | 692
ARQeeR CIQAER AIQa 2IgR ____ Hz
622

(RURIRT god @x) -
(b) What is the ratio of the efficiency of a
half-wave rectifier to that of a
full-wave rectifier? yo el
9@ UN-0Qe IR QG B8 3R
gJed-0ae QIR QYR AFAIS 6R6Q ?

(c) Satellite communication is brought
about in _ Hz frequency range.

q’ J {Fill in the blank using

micro/nano/giga)

QAge 6KIGlISKIS 2% 2I9R a8
AAIRR 6aIRAN|

(AIRERY/R16R1/TGl RLRQ FQ FARIF

Jeod 9x)
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0 |

(d) vy-particles are not affecteld by a
magnetic field, but are affected by an
electric field. ;

(Write Yes or No)

v- QARIGER ARIA 6FQQIR INTE 223
o, B9 68940 6AGN gRTe g3 |

(‘L @a ‘Q’ emd)

(e) Two thin lenses of power 2D and 4D
are kept in contact. What is the focal
length of the combination in cm?

2l
506k - (Write the answer only)

2D 6 -4D QIgQ 388 ga% 9ewl 6RQY
JeEa T°Ye 62IR 9Eed | W@ 2°YsR
IR 6T cm6eR 6R6Q ?

(699% QRRG 6RH)

() Define mobility of the charge carriers
in a conductor.

SIF QI2RYEeR SONINCIR AR 6RS|
%ﬁ&ﬁ{kﬂ_&? X9  pon v
(g) Name _Cihe angle between the
geographical meridian and the
magnetic meridian of the earth.
gaIQ 6NEAIRE AR oR G QA
I R FUIER 2SI ERIETR FIF eS|
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(h) How much is the charge deposited on
the capacitor of 10uF charged to a
potential of 100 V?

(Write the answer only)

I0pFQ N9 AIRQe 100V Jee adis
OIFe QAR 6I26R 6R6e I QB
629 ?

(6990 2003 6ad)
() Which physical quantity is expressed
in Tm/A?
600 6WGR QETR Tm/ASR geld
QUL ?

() The angular momentum of the
electron in the second orbit of the
hydrogen atom is 2h/T. J‘\-/ s 3%

(Correct the sentence, if required,
without changing the
underlined words)

ARCYIERT  AAFUGR  {o1  RTER
RENYTIR 6NN A°6QG 2h /7 2T |

(6as5ISE 999G @ QIRIR ZIQaye
626 QRS AEHRIR 9R)
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3. Answer any ten of the following bits :
2x10=20

AORTC 66PN QT YYIIR QR 6RY :

(a) In Young’s double-slit experiment,
Iex: Imin = 49:9. Calculate the ratio
of the intensities of the individual
-sources.

AT GFQ ANAIERX Ian: I min = 49:9.
096Q YYQUR -1V AFUIY PRl @A |

(b) Calculate the ratio of the longest to
the shortest wavelengths of Balmer
series of hydrogen spectra.
‘QIR6QI6RY UINIR QPR 6§416Q QI
Q1GF B Y7 FAFEIWR AGAC KRR
@ |

(¢) Write the truth table and circuit
symbol of a two-input NAND gate.

601G two-input NAND 699Q QRYAIR
QAN B ARV YR 6RH |

/8-C ( Continued )



(13 )

() LR

12Q
RPNV N

2Q

Al

2
sl

Calculate i in the given circuit
applying Kirchhoff’s laws.

Q@ Q9Ie-afaase @Qege Feagee
QdEMIG @R | FRG AR |

(e) The distances of the real image of an
object and the object, from the focus
of a concave mirror are respectively b
and a. Find the focal length of the
concave mirror in terms of g and b.

R 2I0R Q4R 6XIQA0IR @dET QI
98 9@ QgR QLQ gotaa 9ol B 6aR
Qg 9! FAFEA b 6 a S | a B by
NI KA QTR 6TIRIQ 6Ty B
Q|

() Explain the working principle of a
step-up transformer.

@ Qdedl gIRUFea AITIIRG Gae
R |
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- (g) Point charges 1uC, 2uC and -3 uC are
at rest on the X-axis respectively at
points x; =10cm, x, =20cm and
x3 =30cm. Calculate the potential
due to the charges at the origin.

X-d89 QUdeQ x; =10cm, x, =20cm
NQ°® x5 =30cm QQYGRER  QAIREA
1uC, 2uC B -3 uC ARAIER I IFYPR
gRIRRIER QUARE | W@ QIFgFe 6lg
X-23Q 24 IP6Q T9Q 297 ! |

(h) The current in a resistor varies with
time according to the equation

I=5A+2Ast

Calculate how many coulomb pass
through the cross section of the
resistor in the time interval between
t=2s and t=35s. '

9@ gosRIeE 2 JQIQ 6910 QAfa
qee

I=5A+2As"t
QIeQd AgAI AdeRe g9l Q]
QIRUIF t=2s B t=5s FRYEQ &
JOEQRIFTR JU6RD 69R 6R60 FAF OIF
geI@e 629, a7l @ |
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(i) Explain Biot-Savart law.
QIOC-ARITE FANT QI |

() Deduce the dimension of the
- resistivity of a material.

I~~~

@ 91U gosNSIR JF0 QIQR @ |

(k) A circular coil of 100 turns has radius
4cm. It is placed with its plane
perpendicular to a magnetic field of
3 T. If the magnetic field reduces to
1T in 02s, calculate the e.m.f.
induced in the coil.

100 6AR1 888 ¥ SRIRIR IR EAIRIR
QYQAS 4 cm 26T | MR AAGRT 3T
QARIY 638 g0 @A QIR QWG |
Q9 2 9ARNG 63GC 02 s FRINEQ 1 TY
QFIQN, 606Q QIR 6AIRITER geaIGe
Q.96 9Y. R0 2 |

() Show that the SI unit of EB/p, is
W/m?2.

Qdlel 69 EB/p,@ 9Q.21Q. 99@ 6298
W/ m?,
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Answer any three of the following bits : 3x3=9
09 g9rageR AN 6acNEd TeRITa e
emdl :

(a) A plane mirror and a convex mirror
are at distances of 20 cm and 25 cm
respectively from an object. Determine
the focal length of the convex mirror if
‘the images formed by both the mirrors
are at the same location without
parallax.

R AFOR @dél 6 9 Aae @dd 6Mad 1R
QgOIQ QRIKEF 20 cm B 25 cm FREOIER
QHIAIRR | 0° eae add QIR Q8 goan,
Qa5 QAR FRER IR AARNFER G0
223, 6060 QAR QJETR 6TRIN 6
qda ox | -

(b) The wavelength of a photon is equal to

the de Broglie wavelength of a particle
moving with a velocity v. Find the ratio
of the energy of the photon to the
kinetic energy of the particle.
@ 6TITQR CRETETEY IRERT 18R TR
9P RIRIQ @ QOR oAEeTa A8 QIR |
6TITRR 98 6 FARITR 96T 98] 2AIe
ada ea |

( Continued )
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(c) Derive the relation between the
electric field intensity and the
potential gradient due to a point
charge at a poznt in its field.

@ 89 oI 6aIg] v2iR 681G AXYE NP S6R
98 698 ©130! 6 FQQ 6gENg AR Q!
WRT Fda e |

(d) The power dissipation-is 20 W when a
combination of three equal resistors in
series is connected to a source.
Calculate the power dissipation when
the three resistors are connected in
parallel across the source.

A"6Q YD Y2 V61T AAIR gOERRIR 9
89 Q2 QY9 626m AIGR-TA 20 W g4I
6K606RER @8 GF gosaiie dAIee RIER
692 @9 A2 A°YS 29, VG-I KRR KR |

(e) A galvanometer of resistance 100Q
gives full-scale deflection for a current
of 10 pA. Find the resistance needed to
convert it to an ammeter of range 1 A.

1000 go6ad-388 49 SIRRISRIASR
10pA 994 6gie Al gd-6aq Feade
24 <22 1A afee-9de <hieqsa
QRN FAR 2GS IR 9991 9 |
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5. Deduce the lens maker’s formula. T

6meq Adlloie Qe Q97 Al
or / @A

Establish ; 'Einstcin’g photoelectric
equation. Discuss how it gives the concept
of threshold frequency and stopping
potential. 4+3

2IRQTNQSA ZICRIR-TIQ AMRAET geIaR
@R 1 492 Fad RIS QIFll PR I CRRIS TRQ
AARER ARG @4, IERISF KA

Derive the expression for the capacity of a
parallel-plate capacitor filled with a
dielectric. 7

JRI6EIe ald QI G4l 29 IR AFIBQ TRR
UGN ARG AR NBRT AR IR |

Or / @Al

Define electric current density and write its
relation with the current. Derive the

( Continued )
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relation between current density and
electric field intensity. 2+5

IQIQ-6QI0 AIRCIQ AW 6AY NS° INQ-6QI0
QTQ IR AR QRS A | IQIQ-6QI0 ALY
Qe AQYQ 698 91901 ISR Q! AR FAAR
Q|

7. Explain what is the effective value of an
a.c. and derive the expression for the same
in terms of its peak value. 245

1.2.Q gRIGT gAY 9’6 QA N9° AR YRR
QEQIR A QUIRLIQ P} LT FAAR @A

Or / @l

Explain the working of a p-n-p transistor
with a neat circuit diagram. Discuss its
input and output characteristics in
common-emitter configuration. 2+2+3

9@ QfQI add 9@ Q@ pnp QIR
ANRIFGI GRIRI R FERE B QB6R4
RRFIRYRR ARG QIR IGUIAER 2RISR
Q|

* & *
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