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¢ Please check that this question paper contains 16 printed pages.

e (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.

e Please check that this question paper contains 30 questions.

e Please write down the Serial Number of the question before
attempting it.

e 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
students will read the question paper only and will not write any answer on
the answer-book during this period.

RURERCRIENCEAIR D)

PHYSICS (Theory)

FEiRa 77 : 3 w72 S7feHaTH 37% : 70

Time allowed : 3 hours Maximum Marks : 70
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(i) 3TIH-T7 G FT30 Fo7 8 | Fo71 T8 T & Jv7 3fA-Tg3eihiq Jo7 & 3K
T e 37 FT 8 |

(iii) 3979 T 18 H Y% J97 gt 37 &7 &, Y9719 T 27 H I3% J97 @7 7% &7
8 3N 97 28 @ 30 F Y9 FI7 Giel 37 7 5 |

(iv) @7 371 arct 39791 & & T GoTwes Jo7 & |

(v)  J¥-Y7 § GHT T Hi3 [dhcq 781 & | a4, g 37l aicd b J97 H, T bl
FIc? U 97 H 3N qie 371 dict @il F991 § S7aikes TI7 YTT 1697 T 8 |
98 Io1 7 379! 170 7T 5T 7 G FaoT TF FIT & HAT 8/

(vi)  HAPAR F ITINT F AT TET 8 | TYNT Fls TTvIF F d ST TGTIHIT
R BT 1T FT GFd 8 |

(vii) ST&T HTTIqH & 319 [E1TRad Yilae [HIarie] & HiHl &1 39917 H qhd &

c=3x10%m/s

h=663x103%*Js
e=16x10"1°C
=41 x 1077 T mA™!

1
4re
(o]

=9x10°Nm?2(C?2

m, = 9-1x 1073 kg

General Instructions :

(1) All questions are compulsory.

(it)  There are 30 questions in total. Questions No. 1 to 8 are very short answer
type questions and carry one mark each.

(iii) Questions No. 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) One of the questions carrying three marks weightage is value based
question.

(v) 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 weightage. You have to attempt only one of
the choices in such questions.

(vi)  Use of calculators is not permitted. However, you may use log tables if
necessary.
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h = 6-63 x 10-34 Js

e=16x10"1°C

U, =41 x 1077 T mA~!
1

4n80

=9x10° N m?2(C?2

m, = 9-1x 103 kg
G H 3T T AR g foig AT ‘g’ G ‘q,) ThHgM ¥ ‘4’ gt W feora
g | SRl SIS aTef H(ﬂ@“ﬁ%@ﬁ@?’ﬂﬁ'@ﬂ@?ﬁmﬁﬁ

H ISH'@:ﬂTqGﬁ‘cﬁﬁEFQ‘ fehTel Tehd 8, 3TehT 3g@ hIfTT |
>0 ...t P

q1 R
Two point charges ‘q;” and ‘q,’ are placed at a distance ‘d’ apart as shown
in the figure. The electric field intensity is zero at a point ‘P’ on the line
joining them as shown. Write two conclusions that you can draw from
this.

. d o.c.. s P

4 A
forelt @t o 0 W U faweTR W b (TFmR) S, at SEH 4R
STl shl ATGIoeh T I T THTE TSl © ?
How does the random motion of free electrons in a conductor get affected
when a potential difference is applied across its ends ?

fepeft werel <hi STUfereh WA (FreRSiierdl) o = 0-5 B | 38 Jraehid are
1 TR 1 TgH HIVT 3R 3HehT Freehid TR & deg fafau |

Relative permeability of a material, u. = 0-5. Identify the nature of the
magnetic material and write its relation to magnetic susceptibility.

I A hl TATed! aRIaTal el Heat ¥ o gt 41 1 gohsl ™ Hi &l
ST ® ?

A metallic piece gets hot when surrounded by a coil carrying high
frequency alternating current. Why ?

fordt Wl i o fafefa gwrelt iR, Ifva fobw o gshal (Ramett) 6
qUesd R fopm Tehr 9 et 8 2

How does the effective power radiated from a linear antenna depend on
the wavelength of the signal to be transmitted ?

STqehIhd FAR e AT H1 Teh sclieh 3TN SA18T |

Draw a block diagram of a generalized communication system.
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Define the term ‘coherent sources’ which are required to produce
interference pattern in Young’s double slit experiment.

8. favaumt (wrefRmndier) form fagra w enufia ? 2 3g@ Hifsw | 1
State the underlying principle of a potentiometer.

9. Ui P TH B MA W +Q AV 8 | 30 Fhell 5, a1g & MAThR Hiwr (Ied)
&1, e it (hiadt) & g T T AT 8 | MATHR I W Hig Y A&l
8 | TR B9 6 S (Sred) qen fiadt g8i W oTew % an # fafey |
formg P, W g8 3 fer, oo At | 2

A small metal sphere carrying charge +Q is located at the centre of a
spherical cavity in a large uncharged metallic spherical shell. Write the
charges on the inner and outer surfaces of the shell. Write the expression
for the electric field at the point P;.

10. U &t GNATRTRT | JaTed fIgd €T o SRUl 3cqd, Traehid &F 1@l ol
qisY | Afe 38H I 9R1 Yelled &1 W@ 8l AR 36kl Ufd ge1s wFaTg § W hl
&A1 n B, 1 UERR & IRaefiT oM o 390 g, 39 9T o R grIeh™
&3 & foTu ueh =aes UH il | 2

Draw the magnetic field lines due to a current passing through a long
solenoid. Use Ampere’s circuital law, to obtain the expression for the
magnetic field due to the current I in a long solenoid having n number of
turns per unit length.
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X-rays fall on a photosensitive surface to cause photoelectric emission.
Assuming that the work function of the surface can be neglected, find the
relation between the de-Broglie wavelength (L) of the electrons emitted to

the energy (E ) of the incident photons. Draw the nature of the graph for
A as a function of E.

12.  9UEd] GERieh (hEUA) 1 Teh ST NG SHIST | 3T9ad] gLa3ieh shl gl |
39 a1 U1 (@) fafem | 2

Draw a schematic diagram of a reflecting telescope (Cassegrain). Write
its two advantages over a refracting telescope.

13. @ NOT i & ffdi I NOR e § q: fHfde fhan Sma1 2 1 59 @ i &
AN T qeh INIY FAIT | 38 GANH g (U e Sl 9ga L 35eh! M
faftau qen 3o fou gcamm groft s=TEY | 2
The outputs of two NOT gates are fed to a NOR gate. Draw the logic

circuit of the combination of gates. Give its truth table. Identify the gate
represented by this combination.

14. TH AR Fuec, Fah Trams ¢ qen =9iei b’ 8, 9 1 9 Jarfd & @
2 | 3gh! Ush UHEHH TrEehid & B @ w3 | graehia & i feum,
FHUSH o T h A 3 | HUSA T TH dTel FA-3TU o fI =ik W
hifor | 2

A rectangular coil of sides ‘I’ and ‘b’ carrying a current I is subjected to a
%
uniform magnetic field B acting perpendicular to its plane. Obtain the

expression for the torque acting on it.

15. q9 ¥ g & @Y (i) et =meres o (i) foreft orelemares 1 Afigehar #

Yfard =l g1 o ot Tk IT% (STl SR |
Sch 39 YN hl AN dT8h] o T -cd qT faenfd &»1ad & 9ei # Hd
W TRt STaT 3 2 2

Draw a plot showing the variation of resistivity of a (i) conductor and
(i1) semiconductor, with the increase in temperature.

How does one explain this behaviour in terms of number density of
charge carriers and the relaxation time ?
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3Eeh! e 9T (Q[U) % WUA o oreaq & | MN, NP a91 MQ Yedi &
gfeig F10 & | Yo PQ %l 20 m/s o o7 & STt Fehle T (1) Y1 PQ
i o e i@ fogq-ams o a9 (i) 9T | S5 arett i forq 9w

giEhe I | 2
XNXx X X X XPx x
X[ X X X X X |x X
X| X X X X X |x X
X| X X X X X |x X v
X| X X X X X |x X
X[ X X X X X |x X

xMx x x x xQx x

A rectangular loop PQMN with movable arm PQ of length 10 cm and
resistance 2 Q is placed in a uniform magnetic field of 0-1 T acting
perpendicular to the plane of the loop as is shown in the figure. The
resistances of the arms MN, NP and MQ are negligible. Calculate the
(i) emf induced in the arm PQ and (ii) current induced in the loop when
arm PQ is moved with velocity 20 m/s.

XNXx X X X XPx X

x| x x x x x|[|x x
x| x X x x x|[|x x
x| x x x x x|[|x x B
x| x x x x x|[|x x
X| X X X xX X|x x
xMx x x x xQx x

17. @ Thavil faferon i smghaat e vy TR v, (v >v2)% | $Th igaTd
| | 99 7 |é%ﬁw%@m®a@maﬁaﬁ@mﬁa@m
TehTeI-ToRq IS hid & | hRUT Higd $I8 Eﬁﬁm o, ThE <M | (i) AT
T B SASEHT b1 IcdoH B AT (i) 3cdfoid TehTII-Soiaei—l ahl ferehan
oS Hai 3Afeeh gt | 2
Two monochromatic radiations of frequencies v; and v, (v; > v,) and
having the same intensity are, in turn, incident on a photosensitive
surface to cause photoelectric emission. Explain, giving reason, in which

case (i) more number of electrons will be emitted and (ii) maximum
kinetic energy of the emitted photoelectrons will be more.
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3| 3 o = u" e % o eravas g s % foru us e uwm
i | 2

AT

g1 Tiehery wufava gsi A 3 B & fawa vV qen v+ oV 2 (S&T oV, V H
giEdd 8), 3¢ fod H ST T T8N Th-g: ¥ 5l gt W @1 T ® | e
s fogrq-a qen fava yavrar & fore gey sgeaa hifsre | foregq-am qen forgq
faviel & g Trery & IR # < Hewet fswst w1 sg@ hifvw | 2

A

> —>
Two point charges q; and q, are located at r; and r, respectively in an
%
external electric field E . Obtain the expression for the total work done in

assembling this configuration.

OR

Two closely spaced equipotential surfaces A and B with potentials V and
V + 8V, (where 8V is the change in V), are kept 0/ distance apart as
shown in the figure. Deduce the relation between the electric field and
the potential gradient between them. Write the two important
conclusions concerning the relation between the electric field and electric
potentials.

A
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IR H T T ITHAR Teh V diee hl ol & et T 8 | IRY | Foft (hl)
k, 1 T PRI T 2, 1 2T ST i SR @ W | R, S (o)
HI @i e S 3 iR gEl gurfet i ufgehrsti & o % T @ T
T e O F g o S @ 1 Al s udt w wegais KR, @
Foll GieH ¥ gl 3T @ieH & a1 TS 6l (1) Juret enfar v (i) st

T Settatl w1 U™ 3d HITT | 3
k
[\
\/
V: p— —
T Cy Cy

Two parallel plate capacitors of capacitances C; and C, such that
C, = 2C,, are connected across a battery of V volts as shown in the figure.
Initially the key (k) is kept closed to fully charge the capacitors. The key
is now thrown open and a dielectric slab of dielectric constant K’ is
inserted in the two capacitors to completely fill the gap between the
plates. Find the ratio of (i) the net capacitance and (ii) the energies stored
in the combination, before and after the introduction of the dielectric

slab.

WI
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b ARAT 0 W g g B A f % wER A T @, d
g afetd 9 s AW HINTT | 3799 IT 6T 9P Hifsr | 3

Jrera

I HScll ITHT H Toh Tl ARG FA13¢ R $Eeh! w1 Al

U ST |

“Tieerdiet (armTd) 1 9 gufedr | ghg § 3T dieeal gutgar § o gig

T BT ATFTIH T& 7 |7 39 e Al gfY ¥ wrv fafaw | 3

Consider the motion of a charged particle of mass ‘m’ and charge ‘q’
N -
moving with velocity v in a magnetic field B.

N >
(a) If v is perpendicular to B, show that its describes a circular path

having angular frequency o = qB/m.

%
(b)  If the velocity v has a component parallel to the magnetic field
_)

B, trace the path described by the particle. Justify your answer.
OR

Draw a schematic sketch of a moving coil galvanometer and describe
briefly its working.

“Increasing the current sensitivity of a galvanometer does not necessarily
increase the voltage sensitivity.” Justify this statement.

21. TaeAifoRa geAt @ I T 3
(i) T T 3TEW g guisy fob foegfq-graehi™ aU ol adm |aT i dTesh
&Y Bt @ |

(i) GEHAG] hY 399 Bl & ? HISshIdd doal (M) H Al 1 =4 39
TR T ATELIH Rl g fh 98 I o AT hl JIAG-GN & A
(gt &) @1 Smd 2

(iii) 3719k ToRTOTl o g1 IHE ST 1 § 2
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/e....., -, giving a simple example, how em waves carry energy and
momentum.

(ii) How are microwaves produced ? Why is it necessary in microwave
ovens to select the frequency of microwaves to match the resonant
frequency of water molecules ?

(i1i) Write two important uses of infra-red waves.

22. TR 6l Th R PQ, forelt umesfi uared o s+ PR 50 % %ok AB W
NG ¥ e T SFER Iufad gt B | TsH 1 e s 60° § 3N 3Eh
gt 1 SuadAh 2/43 2 | feW ® TeRd §U 38 RRT % ug o s

i | fta shior qen fomred vl & 71 w1 | 9iee HIfST | 3
A
P 60°
Q
B i

A ray PQ is incident normally on the face AB of a triangular prism of
refracting angle of 60°, made of a transparent material of refractive index
2 /3, as shown in the figure. Trace the path of the ray as it passes
through the prism. Also calculate the angle of emergence and angle of

deviation.

A

60°
Q

B C
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sud ol (MeV H) % AT T d99 (Seh) Ieh Teehi — =Yg el
e o gedq I & Yei § fafeu |
(b) ~ BE/A T Goq@H HEAT A o si™ Th W% (IAT@), 2 < A < 170, F
& T SFTST | 39 UTH T ST, & Booh ATYehl b AT TAIT 5
TshH U, Holl o oA shl ST i | hIfST | 3

(a)  Write the relation for binding energy (BE) (in MeV) of a nucleus of

A . .
mass ZM , atomic number (Z) and mass number (A) in terms of the

masses of its constituents — neutrons and protons.

(b)  Draw a plot of BE/A versus mass number A for 2 < A < 170. Use
this graph to explain the release of energy in the process of nuclear
fusion of two light nuclei.

24. (a) IS U] B Faldq Soidei el i a1 5.3 x 107 m 3 |
n =3 HelT § 3Heh! T o1 Uftepers hifsw |
(b)  TTSSISH YTHTY] hi YoM Iivd AT H, JoIde hl el Sl — 3-4 eV
2 | Fd HIe ggehl — g sraeen #, () wfas S qun (i) feufas
S | 3
(a)  The radius of the innermost electron orbit of a hydrogen atom is
5-3 x 10~ m. Calculate its radius in n = 3 orbit.

(b)  The total energy of an electron in the first excited state of the
hydrogen atom is — 3-4 eV. Find out its (i) kinetic energy and
(ii) potential energy in this state.

25. TS ! Araw o R H FaR g8 (FS1) & WA | Sieed gl ¥ 3k R

T TR B BN qq1 A | IS A @I foh Ieh T o TE F Th GLEAR 2R

7 | 39 e § g1 foh 91 o’ | Fehat fafortor 56 <X &1 SR &1 dehd

3 7 SlgeX g1 WeHfd & UvErd, 384 gford O Rreera & ot 98 e @l

HTETE R i | g 8 H 9%t 8l 71 |

freifera weat o IR T

(i) TS A Tohd Yol o1 JauA foha ?

(i) oS A e @R foh T o fqd ¥ S99 20 m off |
qieher hIfT o6 38 2R & fafertor sifespam fepat g a6 7= Hehd
& | gt &1 Bse &1 W 6400 x 103 m SR HiRT | 3
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E Sanpl e % pe with “tumour. A%ug’ reah here was

telecommumcatlon tower very close to their house. He enquired from the
doctor if the radiation from the tower could have caused the tumour. As
the doctor supported his anxiety, he lodged a complaint with the police
and ultimately succeeded in getting the tower removed to a distant place
away from the residential colony.

Answer the following :
) What values were displayed by Anuj ?

(i1))  Anuj made a rough estimate about the height of the antenna to be
about 20 m from the ground. Calculate the maximum distance upto
which radiations from the tower are likely to reach. Use the value

of radius of the Earth = 6400 x 103 m

26. THIAVT Y H Th FHFR o1 O, ‘@’ drers i daet 31 (fere) @
raad e, Tt o duad o THR W@ U U W, faadq Y st 8 |
gISTH o g o 39T g’ W8 <hifaw foh
() Hom < 3has i diei, o= hasl @ g B |
(i) 5§ QA AR % =8I I o § FTaw HH B St 2 | 3

A parallel beam of monochromatic light falls normally on a narrow slit of
width ‘a’ to produce a diffraction pattern on the screen placed parallel to
the plane of the slit. Use Huygens’ principle to explain that

(1) the central bright maxima is twice as wide as the other maxima.

(i1)  the intensity falls as we move to successive maxima away from the
centre on either side.

27. T 4 quiv o fagq Seesh (vfmy I@) 4, fhwEs & fmt & 3w

3, YUY, R=4 Q H AR (IUHTH) Tk o T 1 THHTAT hIIT | 3

1 E, =12V =20

B——< I} ANMA— C

R=40Q

A AVMWA————D
I +1,

E— II F
IZ
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28. (a)

(b)

(a)

(b)

(c)

(d)
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B < | AMNWWW——- C
R=4Q
A > AMNWN——1]D)
I+
E— II F
I2
E,=6V

T 9vft LCR ufty, wiadf smafa % foreft v, (ac) @19 @ Je1 % |
STRE Holl TG S5 3TN Y W % AW qUT Hall Il (B
TTet) o foIT Teh =osTeh oea <hifSfT |

S % fe Sfad (3€) SR | @ s, Ry @ Ry
(R > Ry) % TTU WHY. (a.c.) &Id &I Mg < a1 fagd 9wy s qiEdH
I T % U T % (I0@) SERY | 3EH e O Q
gfertiya hifse aen forfew o6 soeht fme <t egfm (aweeron) & =
Yot &1l 7 |

AT

TH. (a.c.) ST 1 Ueh AHIhd TG SHTST AT SHehl HIATAE hl
fagra faRam |

forelt Ifa ®, R Feclt A Trag Frah voad H fhg YR itada
fepam ST B 2

ya faga-args s (3. W.U%.) & AfGead o= & ot wh =
eqd Shifore qern I forq-ares oo i foem @ for fem fafea |

Jrachi & < e o Aue TR ol guH W, JHa fagq-ans 9d
(3.U0.U%.) o THA o 1Y IREd i SR |

5
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/¢ yee-e,. Draw a suitable phasor diagram to deduce the

expressions for the amplitude of the current and phase angle.

(b)  Obtain the condition at resonance. Draw a plot showing the
variation of current with the frequency of a.c. source for two
resistances R; and Ry (R > Ry). Hence define the quality factor, Q
and write its role in the tuning of the circuit.

OR

(a) Draw a labelled diagram of a.c. generator and state its working
principle.

(b)  How is magnetic flux linked with the armature coil changed in a
generator ?

(c) Derive the expression for maximum value of the induced emf and
state the rule that gives the direction of the induced emf.

(d) Show the variation of the emf generated versus time as the
armature is rotated with respect to the direction of the magnetic

field.

29. TopHl TR 3T Y8 % T 3R n; ST9AcHIH I HIEHH § 3R g& 3N ny
YT 1 WL 3 | 3Iqa1 Y8 hl G&I & W T fog avg 9@ 7, ng
AUIdATh a1 3Tk foier A1egq H | 35k WfdfeFs 1 ST <M+ o foT Tk
ToRTUT ST SHTST | 389, HTEAH % 3T9AdHTS a1 3qd g8 i Fshdl BISAT
ugl | g 1 gl a1 Yiafers 1 gl o s gy goad i |
39 G99 ¥ Tdcl 3G 0¥ b OTT Tig-Heht FF o o1 ITH hiT | 5

AYAT

(a) Rgeha: gfad yeprsr qem g T & o= (¥g) fafaw |
(b)  TST foh wehrer At <t Tohfd STgIEY Bt 2 |
(c) AR % Topell T il WIT | 3T7d §Y kI i AfG fepel diciliss &

T, T deiliss I FAM T YR i digal ¥ gig TR wH Bl Wl
2 | 3Hh! ATEWh TG o g IRSAT HIfT | 5
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axis of a spherical convex surface separating two media
of refractive indices ny and ng, when a point source is kept in rarer

medium of refractive index ny. Derive the relation between object and

image distance in terms of refractive index of the medium and radius of
curvature of the surface.

Hence obtain the expression for lens-maker’s formula in the case of thin
convex lens.

OR
(a)  Distinguish between linearly polarised and unpolarised light.
(b)  Show that the light waves are transverse in nature.

(c) Why does light from a clear blue portion of the sky show a rise and
fall of intensity when viewed through a polaroid which is rotated ?
Explain by drawing the necessary diagram.
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(a) Explain with the help of a diagram, how a depletion layer and
barrier potential are formed in a junction diode.

(b)  Draw a circuit diagram of a full wave rectifier. Explain its working
and draw input and output waveforms.

OR
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conﬁguratlon is used to study input and output
characterlstlcs.

(b)  Describe briefly the underlying principle of a transistor amplifier
working as an oscillator. Hence, use the necessary circuit diagram
to explain how self sustained oscillations are achieved in the
oscillator.
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