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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

1. Tovemadt (defRmmie) fea fagra w snearf@ 8 2 3g@ $ifve | 1
State the underlying principle of a potentiometer.

2. 3= M h TeATEd! grETal fohell et ¥ o g3N 1g 1 ghsSl T FAl &l
ST B 2 1
A metallic piece gets hot when surrounded by a coil carrying high
frequency alternating current. Why ?

3. Tt W& W @ fafefa ywelt iR, dfva foew o gehai (Rraett) i
aieed W fohm gepr fel et 3 2 1
How does the effective power radiated from a linear antenna depend on
the wavelength of the signal to be transmitted ?

4. TER A H WY AN (TEHE) H1 U sclieh 3TRE SATEY | 1
Draw a block diagram of a transmitter used in communication system.

5. 3@ H ST M SFHR ¢ fog M99 ‘q,” T ‘q,) ThH-G ¥ ‘¢’ gl W feor
g | 37! Sied aTell W W@ W o & fog P W faga-a i diear 1

%lsﬂﬁmﬁzﬁﬁwémq»ma%d% 391 IgE HIT | 1
< >0 ceens P
a ag

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 >0 .ueet P
q a4
6. I < ffed v § sufaeor 9ed S = & U stavas ‘wargdg |
=1 gftarfyg il | 1

Define the term ‘coherent sources’ which are required to produce
interference pattern in Young’s double slit experiment.
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Relative permeablhty of a material, p. = 400. Identify the nature of the

magnetic material.

8. Trdl =mee & O W & fawarm oy fohan (@) S, @ 39W I
oIl <l Ao T X T YWTF 9T & 2 1
How does the random motion of free electrons in a conductor get affected
when a potential difference is applied across its ends ?

9. a%@mqlaquﬁﬁrmﬁgﬂ-%ﬁgﬁm: ?;am;;qtﬁ%
3| 38 fome = u" & fou orevas a1 & fou w e g
I | 2

AYAT

2l frehery wmfawa gsi A 3R B & fawa vV 91 v+ 8V 2 (ST 8V, V H
qftedd ), 3% fo § quiT Y SIgER UHh-gE | 8 gt W @1 W ? |
s foa-am qen favwa yavmar & foe gey goa hifse | foea-a e faegq
favat & o= grary & o1 H 31 Agyel st w1 3g@ i | 2

— —
Two point charges q; and g, 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
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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

10. o7 % T SIS el W +Q 9% 7 | 38 Forelt 2, u1g & MR hiv (3eA)
&, el et (Hiadt) & g W T T 2 | MATHR I T g T T&
8 | TR Y 6l S (SrEd) qen Hiad g8i W Tew % an H fafey |

formg P, W ferggd-&r < fo7Q =asteh fetfaq | 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;.
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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.

12. T AAHR I (T[@) PQMN i T PQ ! AM-H1e Rewehran S dehel 2 |
PQ 1 TS 20 cm 2 AT 39T IIY 5 Q 8 | SHh! 3G H T T FTTER
Teh THEHH Jraehid & T W& T 8 | 36 Jreehid & i digal 0-2 T 7 qef
gaeh! foum uTer (S[U) % THAA % @reEd 8 | MN, NP de1 MQ st &
gfeRier 10T § | S PQ I 15 m/s o a7 & ST Fehle W (1) o1 PQ &
it & <= Ui foegq-ares sa@ qen (i) o § a8 arelt I fogga g o

gfehar I | 2
XxNxXx 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 20 ¢cm and
resistance 5 Q is placed in a uniform magnetic field of 0-2 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 15 m/s.

XxXNXx 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
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F&T n &, ﬁ%@m%ﬁﬁam%mﬂm,wwﬁww
&3 o foTu Uk =Aieh ITH hIfT | 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.

14. e Th@-Ead 98 W Tr-fopo & omaaT § wehrer-fed, ScdeiA B @I R |
9 Y8 % HE-Fe Sl TG WH Y, A BieHl hl FH1 () 91 Ieatsid
SAFLHI <l S-Sl TR (L) % St Gy 1A T | E, % %o 5 §9 4
A % TTT 7T (3TTer@) 1 TR i SISy | 2
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 (1) of the electrons emitted to

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

15. 9 H gig o WA () FREl aees a (i) RE Tedenesh i UfaUgehdr |

UTard =l SN o T Teh UT% (ST TR |
$9h 39 SHIEN ol ST a8l & T HUcd ol fasid el & 9 | hd
g foparm Srar B 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 ?

16. &l U MU qek ufigy @ ® P dun ‘Q el % A ffen | s SE %
oI 1 ol TgaH L 391 AW foiflgu i ToieH e hl Tcqu aneft S8 | 2

d i x@‘)—”

Name the gates ‘P’ and ‘Q’ shown in the figure of logic circuit given below.
Write the truth table for the combination of the gates and identify the
Bo——

equivalent gate.
. {@o—o Y
X
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Draw a schematic diagram of a refracting telescope. Write its two
important limitations.

18. a Uehavll fafeRtor i it e v, 9T v, (v >v2)§ | eh! disramd
I9E § 9 8 |é%rm%aﬁm®awmaﬁaﬁréamﬁa@m
JehT9I-TEld Icesid Id & | SRl Afgd T8 @ﬁm o, form = T (i) Afe
& U SASEHT b1 Icdoid I AT (i) IcafSd TehTIl-Soiael <hl Aferehad

TTfast Sl 3Afek Bt | 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.

19. TH ARG Hu1 Seeht goom™ ‘m’ 8 3R 58 W @ A 7, foreht grasha &=
gﬁ v AT T @R

(a) AR E)Wa@a E%W%Jﬁaﬂﬁﬁ%a—swwm
q?lqiﬂﬁm,ﬁﬂﬁaﬁﬂﬂ?{wﬁ,m:qwm@’ﬂl

b AR AT o H gEhE & Eaﬂﬁ{m%wﬁémsﬁ,aﬁw
S Afetd 9 w1 FATL@UT hHINTT | 3794 IT 6T IfY Hifre | 3
rerE
I HSoll UHETH HT Teh FTLYT TG SARY, 3TN 3Gh! RS H1 wierg
Fuiq T |
“Ueamrfier (uwmTdt) 6t ar gunfean § gfg & IHh! dicear gufeat § o Ifg
T BHT 3MMevTh & 2 |7 39 A i gfe 4 wHror foafew | 3

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

Bpgoe Visit www ncer hel p.com For gAll Vi deos Lectures of all Subjects



Vi si Wawy. cert hel p. com For RT So| S,
W;&%E Sarrpltelgcpsape(?% fr(ijelg |lrl cmg an%?es o%r1 H(ﬁsc%s 6 to 12

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

20. TS ! HrawSt o R H FAR g8 (1) & WA | Sl gl ¥ 3 R

ﬁwﬁWWW|Wﬁé@%mm%wéwwm

3 | 394 SfaX | gBT o 1 /et ¥ Fect fafetor 38 R 1 R0 &1 |ehd

3 ? X g wehfd & uvErd, 384 gfoe § fiehra o o 9§ TR @l

JETER A | g B H %l &l T |

freifera weat & I e

() S 3 o5 goat 1 westa femam 2

(i) TS 9 I @ fh TIAT 1l Yad & S T 20 m off |
afeher HINT foh 380 2/t @ fafertor stfessam foral gt 9o 9= wehd
& | geeft 1 B5se o1 W 6400 x 103 m SR iU | 3

Anuj’s mother was having constant headaches. After a medical check-up,

she was diagnosed with tumour. Anuj realized there was a

telecommunication 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 :

1) 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 10° m.
21. 3@ # ewiw MU fagq deas (dimy o) # fewEs % femt % s g

R =8 Q Uy & =T (IUh) WMk 1 Giehe hINT | 3

I, E|=12V r =40

B || ANNWN——C

R=8Q

AF———WwWWW—1D
IL+1,

E—< I} F
12
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B—< |} AMW—C
R=8Q
A > ANNNWNAN—1D
I+
E < II F
I2
E,=8V

22. T AR wie (dfget) ATl i aidrd ¢, @1 C, &, S&l C; = (Cy)/2 |
$Thl @ | T T THR Teh V dlee ohl sl & SISl T 8 | TRA § Hoft
(1) k, I ¢ foman STran 7, arfer g1 Genfid goid: e g @eh | fR, Foft
(k) ! @i fgan Srar g 3R gHi Gt 6t gfgerredi & &9 % TIH & T
wragd e B Ot & g foEn S ® 1 Afg 3w ad o wadi K A,
Foll @i ¥ T8ct IR @iad o d1g FASH ol (1) THTell ariar iR (i) Jwret

T 1Al sl AT AT HIT | 3
k
[\
\/
v E p— —
T Cl C2
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C, = (C,)/2 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.

23. (a) TIESNM TV H 31" Soigeld Her i B=ar 53 x 1071 m B |
n = 2 HET § Gh! 1 &1 qiehed HIfT |
(b) EESNH T i fgf IAfa orewem H, IoeM HI HA Sl
~1-51 eV ® | I shifvT sHehl — SEt faEem |, (i) Tiast ot qen
(i) feafas =i | 3
(a)  The radius of the innermost electron orbit of a hydrogen atom is
5-3 x 10~ m. Calculate its radius in n = 2 orbit.

(b)  The total energy of an electron in the second excited state of the

hydrogen atom is —1-51 eV. Find out its (i) kinetic energy and
(i1) potential energy in this state.

24. (a) QMWH,WW(Z)amWW(A),%wWaﬁ
9 ot (MeV H) o [T T T (SASTeh) ITeh i — ~ggiq qel
e & gead Ml o el i fafey |
(b)  BE/A T GHH T&AT A & & Tsh AT (3T@), 2 < A < 170, Hm
% T SH1ST | 39 UTH T IWAN, §F Booh AN o AMHT Teld o
ThT H, ol o fomIeH &l ST & § i | 3
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e 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.

25. THAT Y I Th FHR fohor Qo, ‘@’ diers i daet 3R (feere) @
raad <o, forlt o T9ad o THR W@ T g W, faadq ¥ st g |
gSTH o g o 39T g’ W <hifae T
()  HoE i 3has i diei, o= 3tasl 4 g adt R |
(i) g ® G T 3R % Ifasi A farar 7§ Freaw wHT St el R 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.

26. TrIfeRa el o I AT 3
() T WA e g gy o fogq-grahr ot it qen wam 61 aresh
d Bl 8 |
(i)  GEUAUT HH 3Ic94 Bl & ? HISshIdd doal (37eH) | TR <=4 36
YhR AT AEYIH FI 2 % 98 51 & 3T{[3ﬁ ﬁ G- & A
(gufera =) @1 S 2
(iii) Tk TeRTOTI o T TY@ 3T 1 & ?

Answer the following questions :

1) Show, by giving a simple example, how em waves carry energy and
momentum.

(i1) 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 ?

(iii) Write two important uses of infra-red waves.
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SRS i i, AR AU BT B | TSI5T 1 319ede v 60° 7 37N 3
gt 1 suadaeh 2/43 2 | W ® TeRd g 38 R % ug o st

i | fta shior qen fomre shivr & 7 1 |t 9iee hIfST | 3
A
P 60°
Q
B C

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
2/43 , 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
28. (a) U AW hl TgEdT § Wi foh Gi-gTe # gt 9a qom UferehT fava
U T B |
(b) qui-att fepept w1 uftgy s sATST | 3Rl wRIfAfy 1 au Hifvg
qer frasht st fonfa qUTedt i esrisy | 5

YT

Bpgoe Visit www ncerhel p.com Fori Al |l Videos Lectures of all Spbyects



Vi hel T S
SIE - o SR R R S o 1
1 eqn m\ﬁ%mC.E.Wﬁﬁmﬁn-p-nmwmﬁ
foRam ST 2 |

(b) Torell iforeet yads & Qifets & &9 4 fsham & & fagra &1 @8v o
U hINE | 3EW, A IOy G & ST g0 W $ifve 6
e § Taq: qRuTfeld gied 8 IT9 8id & | 5

(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

(a)  Explain briefly, with the help of a circuit diagram how an n-p-n
transistor in C.E. configuration is used to study input and output
characteristics.

(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.

29. (a) T &Uft LCR 9iwe, aiadi gt & forelt T.H. (a.c.) & & I7 2 |
IWIRE HoR NG S5 3TN HE YW h AW qT Hell I (B
W) o AT Teh areh ogcad iy |
(b) 3R % fou wfgsry (wd) wg e | @ gfded, Ry @M R,
(Rq > Ry) o ToTT WHY. (a.c.) BId hl A & &Y Torgld gmT o qiEcH
Wl G % T Tk W (IAMeTE) SHIST | $HE U i Q
gfeTfya shifsre e foafae for soeht afme i g (Tmearen) # i
¥Rl Il & | 5

YT
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iy endu |

(b) Torell S o, =R Heoll ¥ drag Frah T § fohd YR uftadH
feRer ST 7 2

(c) i@ foggaaes sa (3wa.H.) & AfUhan o &% fu & =9
Feqa Shifo qen Ifta foggq-args st <t feem & fore fem fafaw |

(d) graehia & i foem o AHe e B guH W, A fagd-ags ad
(3.TA.US.) & T & Y YHad i ST | 5

(a) A series LCR circuit is connected to an a.c. source of variable
frequency. 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 Ry 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.
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UG HI HILIH B | 39 Y8 hl G&F I§ W Th fog g @ 8, ny
IEHTh aTct AT foed AT # | 35 wfdfors 1 &1 g % foT ww
ToRT0T 3T SIS | 39H, HIEAH W ST9adHTeh dUT 3Ad U8 i Fshdl BISAT
ugl 9% <l gt qe ufdfers i gft & = grary sgeqd Iy |
39 G99 ¥ Iql 3 il o [OIT oig-Heht Y ol oIwieh ITH hiT | 5
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Draw a ray diagram showing the formation of the image by a point object
on the principal 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 nj. 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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