Series : SOS/T ' CodeNo. §5/1/1

T H.
Roll No. Candidates must write the Code on
AT H. the title page of the answer-book.
AT 1T W FTR-GRAH T TE-TS
W gvy fag |

Please check that this question paper contains 12 printed pages.

Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

Please check that this question paper contains 30 questions.
Please write down the Serial Number of the guestion before attempting it.

15 minutes time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the student will read the question
paper only and will not write any answer on the answer script during this period.

FIAT G I A 5 T AT G TS 12 €

TYE-03 H ile- g A 3R KU 0 He TR ) o7 SE-URae & qE-IS W o |
FOT S A B AT A 30w €

FUAT UIA H1 I fTE=1T I F | U, U E HAiS savy foad

T YU ! UG & faw 15 fire s wmg & 1 wes-na w6 e gate | 10,15 & e
ST 1 10.15 T | 10. 3ommmewﬁmmmm¢wamm
W HIE I e fora |

Time

PHYSICS (Theory)

Hifaes faae= (A=)

allowed : 3 hours | [ Maximum marks : 70

fyifRea ww : 3 go2] [31fmmera i : 70

General Instructions :

(i) All questions are compulsory.

(ii) There are 30 questions in total. Questions I to 8 are very short answer tHpe
questions and carry one mark each.

(iii) Questions 9 to 18 carry two marks each, questions 19 to 27 carry three marks each
and questions 28 to 30 carry five marks each.

(iv) 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.

(v)  Use of calculators is not permitted. However, you may use log tables if necessary.
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(vi) You may use the following physical constants wherever necessary :
c=3x108m/s
h=6.63 x 10734 Js
e=1.6x10"17C
Mo = 47 % 1077 T mA-!

Nm?
= 9
dne, 010

m,=9.1 x 1073 kg

| fdor .
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(iii) 5% 9 T 18 7F FT Fegw ¥vT F 3% 7, o 19 T 27 7% &7 Tl Fo7 A 3F PT
7T 79T 28 & 30 FF Hedeh 79T Grer ek H & |

(iv) ¥-UF H GOT W FE faweq TeT & | a9y, g 3 & diwl & qvel F vk aer gier
W%?Wﬁ%%ﬁﬁ%i@ﬁ##%ﬁ%@%mw
FIATE |

(v)  FCTFCIT & SYINT T ST AET & | 7T T ST &l 1T TGIIHT TR
Sy I GFAE |

(vi) & IEvge g 379 [Etaiad Hadie & il # 39T Y GFd 8 ;
c=3x 108 m/s
h=6.63 x10734Js

e=1.6x10719C
o =4mx 107 T mA™!
1 Nm?
= FEALLLE
4 o 9 X 10 Cz

m,=9.1 x 107 kg

1. A point charge Q is placed at point O as shown in the figure. Is the potential
difference V, — V, positive, negative or zero, if Q is (i) positive (ii) negative ?

Q
0 A B

2 e () # v fog amaw Q ot fog O R & 1 o v - Vg %1 T
HTCE B1TTT, TOTEH BT, AT I €I, A Q U (1) HTE € (i) FOTe @ ?

Q
0 A B
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A plane electromagnetic wave travels in vacuum along z-direction. What can you say
about the direction of electric and magnetic field vectors ?

i wh waeret foe g ai fare 7 2R & srfie e e @ g, ot Rep ok
TrIH &7 Wi e o gt 2

A resistance R is connected across a cell of emf ¢ and internal resistance r. A
potentiometer now measures the potential difference between the terminals of the
cell as V. Write the expression for ‘r’ in terms of €, V and R.

T aferiy ‘R o fagd ames 1 ‘g7 R STt w0 % 9ot % &) ) & e stver T
T | T fgyEmd 5N 39 99 & HAe & oY AuEmR A OV wa dar g 1, V SRR
% TR H ‘v o for ieten fafed

The permeability of a magnetic material is 0.9983. Name the type of magnetic
materials it represents.

ol Traenly uee W rEier 0.9983 ¥ | g7 ug fEW URR % ey Wl @
wiaffies (1 fefue) sar g 2

Show graphically, the variation of the de-Broglie wavelength (L) with the potential
(V) through which an electron is accelerated from rest.

s fopd govazta o, farrmmawen @ fvarar Vg @lia fean s, o favasw v s e g
Fivett aRE (A) % alEds # 7eiA % fed o arw (eTee) ST

In a transistor, doping level in base is increased slightly. How will it affect
(1) collector current and (ii) base current ?

- gt Tl gy & SR % WRT WR S el W ag o 9N, o 56 (1) 9 9w aen

(ii) THR &RT 9 T FH S 7

Define the term ‘wattless current’.

‘2 B g ufar fafiad

When monochromatic light travels from one medium to another its wavelength
changes but frequency remains the same. Explain.

W THA TR TH TqreaT o THEt 3 Arean § yal el ¢, A 39 aves 4 at uiteem
71 <Trer &, foreg angfr a@t et @ 1 ot 7 T s i |

3 | [P.T.O.



Two uniformly large parallel thin plates having charge densities +o and —c are kept
in the X-Z plane at a distance ‘d” apart. Sketch an equipotential surface due to
electric field between the plates. If a particle of mass m and charge ‘~q’ remains

stationary between the plates, what is the magnitude and direction of this field ?
OR

Two small identical electrical dipoles AB and CD, each of dipole moment ‘p’ are
kept at an angle of 120° as shown in the figure. What is the resultant dipole moment
of this combination ? If this system is subjected to electric field (_Fj) directed along

+ X direction, what will be the magnitude and direction of the torque acting on this ?
Y
D 4 qe A

™ 120°

-q

X' X

C

-q¢B +q

-
T YeElt FHIST TR et ST Se 89 AR +0 3R —o € | TR X — Z WHI | U
TR ‘4 TR | T 8 w2 & s ety & ot gulaye 7 # sae & &R
Teh ST SR | Afg m ST 3R ‘~q” ST ol Uh 0T 59 ] Wl o S 3R S el e,
T T &3 T GRTOT SR 3Gl fwm s gt 2 '

Ayl

o (femr) & fomr ™ oaR 3 figat AB 3l CD o vcls =1 fyye amgef <p’ & i 3=
TH TR Y 120° R I T E | 3H GG 1 IR Ty smgot e e 2 afs gg fm
R+ X fewm ¥ smie o faeg & (F) #En s, A 39 S W o ot aemg (37)
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10. A magnetic needle free to rotate in a vertical plane parallel to the magnetic meridian
has its north tip down at 60° with the horizontal. The horizontal component of the
carth’s magnetic field at the place is known to be 0.4 G. Determine the magnitude of
the earth’s magnetic field at the place. 2

T b S, TrhIT AR & GHRR Fealey Soae I 909 % ol e ¥ | e IR

YT il | 60° & H0T W A P ¥ | A T WEH R e F gy 8 F af sena
(42%) 0.4 G &, T 39 T T Yealt & Trashrg &8 1 diarat 11T ST |

11.  Figure shows two identical capacitors, C, and C,, each of 1 uF capacitance

connected to a battery of 6 V. Initially switch ‘S’ is closed. After sometime ‘S’ is left
open and dielectric slabs of dielectric constant K = 3 are inserted to fill completely
the space between the plates of the two capacitors. How will the (i) charge and
(ii) potential difference between the plates of the capacitors be affected after the slabs
are inserted ? 2

A8

C, G,
6§V —m —

TuF

IpF

@ (fo) 9 C, 3R C, &1 0 QA el &; fes e sl aiitan [ pF & 152 6 V Al T

e W e T E | URY ° e S’ a5 ¥ | T 99T uvEn ¢S @ =it A s el

W ol wel & a9 % WM 9 WeEas K = 3 % WEgd w1 w fafeeal @ @ o fean

ST E | TOQ WU o wiel % (1) STav ae (i) Sk s fawarR W S were g 2
S

C_| G |

6V —

12.  Two convex lenses of same focal length but of aperture A; and A, (A, < A,), are
used as the objective lenses in two astronomical telescopes having identical
eyepieces. What is the ratio of their resolving power ? Which telescope will you
prefer and why ? Give reason. 2
G QR (GERIehT) ol ATTRE TEaH (THey) € | 39% Sifugeae Iael oidl # Bied
T TR (FF) &, B TF aRF A XA, (A, <A)) & | 37 aers! i favies aywersti
T STIUTE T €171 2 3719 Ty qRaeieh ol adiare 371 34 3/ 2 ot fafed |
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13. Draw the output waveform at X, using the given inputs A and B for the logic circuit

shown below. Also, identify the logic operation performed by this circuit.

g i
1 i
1 i T——
! ; ) :
Apm—d | § ;
! T 1 i ] !
i H 1 ¥ 3 H i
A j Y S A N
}X P I P
B i g i i i
5 1 T : ‘; ; i
i 1 H i i ! H
! 1 ‘ 1 K ) :
h L B ot i 5 I

%W@ﬁW%Wf@ﬁWAWB%W@‘X’fnfﬁﬁawm’qaﬁ
39TEd | 31 ROy g1 ! T oh i o ueaw ot i |

I

o o . -
Bl I Y Ru N Sea—

%

|

A Y
B ‘

E e e
-

Lol

[ 8]

—+

w3

-

N
[
(v
:,*-...._J

14.  Name the semiconductor device that can be used to regulate an unregulated dc power
supply. With the help of I-V characteristics of this device, explain its working
principle.

39 e gfe o 9w fafed fraenr swam sifvafae e wid werdll o fafie o3 &
o fopar s @era ¥ 1 7@ g & [V aifiensiorel S derrn § s swr) faera #
e H |

s 0

15. How are infrared waves produced ? Why are these referred to as ‘heat waves

Write their one important use.

FaeR] T P IO Bl € 7 3 S (TTH) a0 T el ST € 7 ST U Wevagul ST
T 7
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16.  Draw the transfer characteristic curve of a base biased transistor in CE configuration.
Explain clearly how the active region of the V_ versus V, curve in a transistor is used

as an amphier. 2
el s st 2ifrRex % CE famar o, siowor sifirenwfins o sed | e #fm e
fordll gifoex , V| 3RV, % 99 a5 & Wi avaeen 8 1 yads w3 & g

AT |

17. (i)  Define modulation index. 2

(i)  Why is the amplitude of modulating signal kept less than the amplitude of
carrier wave ?

(i) WTEE guwis w arrsT At |
(i) AT Favaeti (Tardh) o1 STaTH, Fee - ST o ST W = ] Tl ST 8 ?

18. A current is induced in coil C; due to the motion of current carrying coil C,.

(a) Write any two ways by which a large deflection can be obtained in the
galvanometer G. (b) Suggest an alternative device to demonstrate the induced current
in place of a galvanometer. 2

oo

mwm%am C ﬁnﬁ%wrﬁ'&ﬁc ﬁ%@gﬂmﬁﬁﬁﬁﬂ"r%‘r
(a) UQ =l (faken) fefie, ﬁﬁﬁﬁa(mﬁ)Gﬁm%ﬁvmﬁW i

(b) W%Ww%ﬁmﬁmmﬁwmmwﬁmﬁmm
TH |

G
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19.

20.

22.

Define the terms (i) drift velocity, (ii) relaxation time.

A conductor of length L is connected to a dc source of emf €. If this conductor is
replaced by another conductor of same material and same area of cross-section but of
length 3L, how will the drift velocity change ?

ofvarer fefigd (i) s1oam S 3 (i) fenifa e |
L ohaITE 1 U O, ¢ TR A o % el (A o) w9 weT € | 3fE 39wt %

I W, T IR Y T SRR ST b= 3L OIS & 9T i S fear s, o
3TqaTE a1 § T yRad e ?

Using Gauss’s law obtain the expression for the electric field due to a unifori‘nly
charged thin spherical shell of radius R at a point outside the shell. Draw a graph
showing the variation of electric field withr, forr> R and r <R.

TR % T & ST 9§, wemwa SEfie, R Bown &, e e SHivT o SR0T, v % 9t
(Ferdt forg ) foega et & Ford =dorer ot ISR | T o =1 ofiedds (Foeron) « % @
T+ % fordl, U T (3ers) 99, Seie r > R aTr < R,

An electron and a photon each have a wavelength 1.00 nm. Find
(i) their momenta,

(i) the energy of the photon and

(ili) the kinetic energy of electron.

T TR ST Teh R, A1 Rt ane 1,00 nm ¥ | 7 5 i,
(i) T

(i) 2 ST ae

(iii) FIRT I ST Ho

Draw a schematic diagram showing the (i) ground wave (ii) sky wave and (iii) space
wave propagation modes for em waves.

Write the frequency range for each of the following :

(i)  Standard AM broadcast

(i) Television

(iii) Satellite communication

fereg e AT & WERO1 ) (i) YA (i) SHE-a R (i) STl fafeEt @l g
% forl FITTITTS NG Y |

fferfiaa @ v & o sgfa-uieg fofed

(i) HFIE YT AT (TUH.) WHROT

(i) eelifasa

(iil) TR HUR
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23. Describe Young’s double slit experiment to produce interference pattern due to a
monochromatic source of light. Deduce the expression for the fringe width. 3

OR

Use Huygen’s principle to verify the laws of refraction.

fordl weheoll werer Eid gRT sfasr ded e s & fod, 90 & el v e aoe
It | RS ! TeE & o1 =557 ue iR |

rar
ERIT % FagT=a & 3uan 9§, 3aes & Faml o g S |

24. (a) Describe briefly, with the help of suitable diagram, how the transverse nature
of light can be demonstrated by the phenomenon of polarization. 3

(b) When unpolarized light passes from air fo a transparent medium, under what
condition does the reflected light get polarized ?

(a) UF Tl I T Gergar ¥ 98§ aui i 7 gaur-ulae @ werer e
T T H YR TR < T @ |

(b) < srgfad yhT, a1y ¥ ot uReel Aregy | warw o § of T gwn H waf weere
yfaa g ST e ?

25. The energy levels of a hypothetical atom are shown below. Which of the shown
transitions will result in the emission of a photon of wavelength 275 nm ? 3

Which of these transitions correspond to emission of radiation of (i) maximum and
(i) minimum wavelength ?

OeV
—-2eV

A

—-45eV

D

- - 10eV

TRt shreufes TRA] % Sl W A e wr g | e T weEee @ 275 nm
TTSE o WIS T SIS 8 2 ' '
WW@Q)‘WW@W,W%WWWM?

OeV
: —-2eV
By C,

A

—-45eV

. - 10eV
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26.

27.

28.

State the law of radioactive decay.
Plot a graph showing the number (N) of undecayed nuclei as a function of time (t)
for a given radioactive sample having half life T, .

Depict in the plot the number of undecayed nuclei at (i) t=3 T, and (i) t=35T,,

Heanifees s 1 frm ffigd | oo Weaifaes freel (Imer) =t o1 og T, 51 39 fog,
Wmﬁqﬁﬁmm)ﬁ W(t)$w(w)$mﬁwﬁﬁfmm(m)
T |

TWUE (@F) W (1) t=3T, 3R (G)t=5T, « sl T = den & o
HR |

In the circuit shown, Ry =4 Q, R, =R, =15 Q, R, =30 Q and E = 10 V. Calculate
the equivalent resistance of the circuit and the current in each resistor.

Te T AReg #, R, =4 Q, R, =R; = 15Q,R4=3oga?r«rE= 10 V # | 39 aitay =
e WieRY o Tedeh WieRIYeh & vafed ferg =T % W %1 oo #ad |

State Biot-Savart law, giving the mathematical expression for it.

Use this law to derive the expressmn for the magnetic field due to a cxrcular coil
carrying current at a point along its axis.

How does a circular loop carrying current behave as a magnet ?
OR

With the help of a labelled diagram, state the underlying principle of a cyclotron
Explain clearly how it works to accelerate the charged particles.

Show that cyclotron frequency is independent of energy of the particle. Is there an
upper limit on the energy acquired by the particle ? Give reason.
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29. (a) Draw aray diagram to show refraction of a ray of monochromatic light passing
through a glass prism. 5
Deduce the expression for the refractive index of glass in terms of angle of
prism and angle of minimum deviation.

(b) Explain briefly how the phenomenon of total internal reflection is used in fibre
optics.
OR
(a) Obtain lens makers formula using the expression
n, n,_(m-n)
v u R )
Here the ray of light propagating from a rarer medium of refractive index (n,)
to a denser medium of refractive index (n,) is incident on the convex side of
spherical refracting surface of radius of curvature R. '
(b) Draw a ray diagram to show the image formation by a concave mirror when the
object is kept between its focus and the pole. Using this diagram, derive the
magnification formula for the image formed.

(a) g F ToT J T T e, wmﬁwﬁwm%mﬁqaﬁﬁ@ﬁ%%&
e ToToT g SIS |
# % AUEE b [o1g, e % wior aur seuan fage ST % Ul H, U
o P (o) 4 |
(b) YO SN WA Wt GREAT BT T T=I-THIerRl H H fopar sTrar & 2 deiw |
o FHI |
3rera

)
() —oa’w-v———g= R VWWW@Q%HW@WW(WH%&%
T&, (n,) FEHE T W |, (n,) SIS % HET QA B A §E, THA
1 Uk 507, R skl T5odT o TTielig 3Tqaes IS5 (Hefg) & 3el 9T I Ao & @&
g
(b) gl STgae JI0T & i AR YT % o 7@ fFe awq & wiafeass s+ &l g9 & ol
U T amE TR | T IR W ST @ iafe % aHe % ot g e
() I |
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30.

(1)  With the help of a labelled diagram, describe briefly the underlying principle
and working of a step up transformer.

(i) Write any two sources of energy loss in a transformer.

(iii) A step up transformer converts a low input voltage into a high output voltage.
Does it violate law of conservation of energy ? Explain.

OR

Derive an expression for the impedance of a series LCR circuit connected to an AC’
supply of variable frequency. '

Plot a graph showing variation of current with the frequency of the applied voltage.

Explain briefly how the phenomenon of resonance in the circuit can be used in the
tuning mechanism of a radio or a TV set.

() e TR e () o weEe @ Seur g % faa 3R @ e §
U hIFS |

(i)  Tordlt R o STl &1 % &1 & fefad |
(i) e B e et % e # g dieear & fta (Frt) § oRafad w3
T | T TR S R T Sedte BT & 7 370 SO S W Shifsd |
ST

Tt aftardt gt & wdt. @ @ SR, gvit tendneR, (L.C.R.) aRuy @t ufdamn & fem,
Teh T S (UTT) i |

IR Sieedl i ST & 9 (T Fomge g o ufEds st e % fod O uw
(3eTE) T |

T&iT § qui it fop afvay § swrs @t afveres s s, et a1 at. @ aeRe

(egfim) Tt , 9 @ wEaTE |
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