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T 3397 :
(i) @5 FeT A & | 3T F97-97 § 7 26 FHT & /

(i) STYFH-7 35 YT & : GUS 37, TUS &, GUS &, GUS T 3N G5 T |

(i) @IS HTHE5 YHE Tdb H11 3FH & | TETHE Jo7 8, Jab 52 3HFH & |
GUE T H 12 J97 5, T% & 3 37% & | GV § 7 4 37% &7 % JeaTIRT J97
BN G@IETH3 Jo7 & J9h 5 3% 5 /

(iv) I97-99 § GHT W i3 lahcq 781 & | a9ifd, g bl aici Th Jo7 4, i1 37h]
JIc? U 97 H 3R i 371 dict @1 I3 7 Rk =TI YT 1997 T & |
98 Io1 7 379! 13T 7T 5T 7 G FacT TF FIT & HAT 8/

() &l HFTIFE F 3T [AEfcf@d Gifds [aarsl & gl &7 39917 #T G%d & -

c=3x10%m/s

h =663 x 10734 Js
e=16x10"1°C

n,=4nx 107 Tm A~

g, =8-854 x 10712 C2N1 m2

1
4re
(o]

=9x 10° N m?2C?2

m, = 9-1 x 1073 kg

¢ 1 GeIHH = 1-675 x 1027 kg

I T GoIHH = 1-673 x 10727 kg

SRSl G&3T = 6-023 x 1023 ufd um 91

SieeaHH FHIdmeh = 1-38 x 10723 JK!
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General Instructions :
(i) All questions are compulsory. There are 26 questions in all.

(it)  This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

(iti) Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains one value based question of
four marks and Section E contains three questions of 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 the three
questions of five marks weightage. You have to attempt only one of the
choices in such questions.

(v) You may use the following values of physical constants wherever
necessary :

c=3x10%m/s

h =663 x 10734 Js
e=16x10"1°C

n,=4nx 107 Tm A™?

g, =8-854 x 10712 C2N1m™

1

4re
o

=9 x10° N m? C2

m, = 9-1x 1073 kg
Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 10727 kg

Avogadro’s number = 6-023 x 10?3 per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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Qs A

SECTION A

1. Toreft Fecht & @ehea’ ug i g GRT | $ERT TH.STE. (S.1.) T
fofem |

Define the term ‘self-inductance’ of a coil. Write its S.I. unit.

2. TOI°O R H i W1 hl Yg™ar =1 gidt & ?

Why does bluish colour predominate in a clear sky ?

3. Ui frel aR & foauw @1 fafm amdi T, 9 T, W I — V i@ (%) o o
gefe U § | 4 GF Al # @ HiH-E a1 g & e B S o 2

Ty

IT T,

V—

I -V graph for a metallic wire at two different temperatures, T; and T, is
as shown in the figure. Which of the two temperatures is lower and why ?

Ty

IT T,

V—

4. AP G A forw g dew faf s 3w g R 2
Which basic mode of communication is used for telephonic
communication ?

5. ToRJdga &7 W@¢ 994 (95) 91 i T8l S § ?
Why do the electrostatic field lines not form closed loops ?
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Qs d
SECTION B

6. TESISH T H TE HIS Soide qdid ISd STTEAT H AdH Holl AT §
U HIAT 7, A1 3T AR & Tralg ¢ sl aureed § = giEdd gnm 2
I I I gfee & foiw Ry foafew | 2
When an electron in hydrogen atom jumps from the third excited state to

the ground state, how would the de Broglie wavelength associated with
the electron change ? Justify your answer.

7. TERU  Ugd 4 ST Hepdl i I G Hehdl H HIGAH ohl STTERIRAT h
JFiferea & few, T SRl o1 Seai@ hHIT | 2

Write two factors which justify the need of modulating a low frequency
signal into high frequencies before transmission.

8. 3@ ¥ gunT T fagq ufwe Se §, 4o BE ¥ fovq yamg 7 89 i feufa b,
fagatl A @1 D o &= fawar=r =1 #7F, fr@® % Feml % S| 9 9

Eﬁlii’lql 2
3Q E
F ——WwWww» D
1V T éRl
R
2Q
_—~ 3V
A } | C
B
6V 4V

Use Kirchhoff’s rules to determine the potential difference between the
points A and D when no current flows in the arm BE of the electric
network shown in the figure.

3Q E
F——WwW\» D
1V 717 %Rl
R
2Q
_—~ 3V
A | |I C
[ B |I
6V 4V
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9. U Uyt gEASEll WM % fT SRl 125 cm AT 5 cm WIHE gRAT % @
sfiErl <\ fou o § | afe 5@ geaeel @ 30 smadq awar e & @,
HAfYgeeh T AR o s= I gt [ HT |

YT

forell B guanll < Afigweh < a1 Afeht I ®ihd gRAT HEM: 150 cm Al
5em @ | HEFT GASH H @ feud gl i qEd o T geell o smadd
gman forerft gnft 2

afe 30 qeaff & 3 fepciifier g & 100 m 3= @R (FHR) &1 @ S, o
TG W™ g ST T e o Widfersl hl Hams fohat afT ?

You are given two converging lenses of focal lengths 1:25 cm and 5 cm to
design a compound microscope. If it is desired to have a magnification of

30, find out the separation between the objective and the eyepiece.

OR

A small telescope has an objective lens of focal length 150 ecm and
eyepiece of focal length 5 cm. What is the magnifying power of the

telescope for viewing distant objects in normal adjustment ?

If this telescope is used to view a 100 m tall tower 3 km away, what is the

height of the image of the tower formed by the objective lens ?

10. TESSH T o WHH H IR A i T FH ([IAH) TG HI TAH
ufepferd HINT | I8 qUICed TSI W] o Waed & fhg v (7T,
399, qUSTHY) | gl 2

Calculate the shortest wavelength in the Balmer series of hydrogen atom.
In which region (infra-red, visible, ultraviolet) of hydrogen spectrum does
this wavelength lie ?
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T us |
SECTION C

11. 3@ H g ¢ qi@ey §, §4E C, 1 fawar=i qem se0 died Sl &1 7H
afteford hifTT | feam mem 8, A W fawa 90 V, C, = 20 pF, C, = 30 pF a1
C, = 15 pF. 3

. 1 |l 1 1

Calculate the potential difference and the energy stored in the capacitor
C, in the circuit shown in the figure. Given potential at A is 90 V,
C;=20pF, Cy;=30 uF and C4=15pF.

. 1 | 1 1

12. Tt arctes H 379w ATkl o AUATE a9 qen faenfd e & o= greeg
I |
L STE 1 Ueh dTereh, ‘B fagq-ames 9d (3.00.T%.) & U L4l (d.c.) ¥4
¥ 91 7 | A ‘B il fOR T@d gu, e (AR) i Gt 35! aFTs dF
TAT KL € AW, 1 Tse I foh 319aTg ST W SR I9TE B | 3

Find the relation between drift velocity and relaxation time of charge
carriers in a conductor.

A conductor of length L is connected to a d.c. source of emf ‘E’. If the
length of the conductor is tripled by stretching it, keeping ‘E’ constant,
explain how its drift velocity would be affected.

13. T HIe foh rygfad weerer TRl diciizs @ 8okl o o 99T Rdeha:
gferd 8 & ST 2 |
(1) I, dier s igfed v fopet dioise P, W smwfad gar & et T
3 qIolise P, & 918 W@ Sl 2 frwer witd-s1e P, o qiid-31e <
TATR & | P, o1 341 319 | fer wd gu, afe P, &l @R S, d
qIoisel P, A1 P, § YTOTHG Yehts1 <l disrarsti, shasn: 1, don L, | =
gREE g 2
(i) I, q L, doraret & st= gy ke | 3
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State clearly how an unpolarised light gets linearly polarised when

passed through a polaroid.

) Unpolarised light of intensity I is incident on a polaroid P; which
is kept near another polaroid P, whose pass axis is parallel to that
of P,. How will the intensities of light, I, and I,, transmitted by the
polaroids P; and P, respectively, change on rotating P; without
disturbing P, ?

(i1) Write the relation between the intensities I1 and I2.

14. WISEH FIhh i TRUTYG HIT | STFER | 391 HH Th (1) § A F1 W@
T B ?

1-5 MHz 3G 1 50 V 3T 6l Teh dTgeh adT ! 10 kHz TR shi et
STEshIT AT gRT ATgicra foRam SiTat 8 9@ 50% 3T Age 3cad 8T § |

AT WGHAd (A.M.) T o TR TAT 39 IT9d e hl AT hl TR
|

Define modulation index. Why is its value kept, in practice, less than
one ?

A carrier wave of frequency 1-5 MHz and amplitude 50 V is modulated by
a sinusoidal wave of frequency 10 kHz producing 50% amplitude
modulation. Calculate the amplitude of the AM wave and frequencies of
the side bands produced.

15. x-3181 & (e, &TeHsh feom § U UeheHH gwéﬁq?ﬁﬂﬁ)wﬁa%mm
B | ‘q AV TAT ‘m’ TEHH H T HI, véﬂﬁéﬁ%ﬁﬁwﬁgm}(Y
Wﬁwwm?ﬂm%%méﬂm W%B%mﬁ%a%
36k TEAd, QM1 a1 G H 2 | HROT od §Y 3H HU b TEY-IY H @I
HIT | 39 01 gRI Frachld &1 o ITfCR, Teh Fdeht H qF I T8 g % g
STeh 1A HINT |

%
A uniform magnetic field B is set up along the positive x-axis. A particle

of charge ‘q" and mass ‘m’ moving with a velocity ¥ enters the field at
the origin in X-Y plane such that it has velocity components both along
and perpendicular to the magnetic field 1_3) Trace, giving reason, the
trajectory followed by the particle. Find out the expression for the
distance moved by the particle along the magnetic field in one rotation.
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16.

17.

18.

55/1/RU 9 P.T.O.

(a) fouw mu ooft @ e .em. (LCR) uftwyr # faggq o 9o dicear # o=

&1 qF Taffa hife |
R =400 Q
V =V sin (1000 t + ¢) —C=2uF
s
L =100 mH

(b) uftefaa hifSe for 9 ufay 4 gafia ¢ & 9y foradl anfar =1 o
fafes denfer srer sie for iy o1 wiftw TTomies w (1) & 9T |

(a)  Determine the value of phase difference between the current and
the voltage in the given series LCR circuit.

R =400 Q

V =V sin (1000 t + ¢) —C=2uF

L =100 mH

(b)  Calculate the value of the additional capacitor which may be joined
suitably to the capacitor C that would make the power factor of the
circuit unity.

UffeR o ufmefar fem o svehishd &9 % foe =i faflae | a9 wew@ W
T4t HIGY 3 F&Y § v Hifce for faeemgm amy < afsyemon =1, foret
forgq afty o forelt daTfa < ARG 9 SHERE gF i =TT g el FHem
ST Hehal 2 |

Write the expression for the generalized form of Ampere’s circuital law.
Discuss its significance and describe briefly how the concept of
displacement current is explained through charging/discharging of a
capacitor in an electric circuit.

BTSN o fUgra o ST ¥ I8 SWisy foh his THA a0y o< A1edq ¥ fore
eI | sy FERd BidT 8 | 388 Td o 3I9dq 80 &1 e hifvy |

Use Huygens’ principle to show how a plane wavefront propagates from a
denser to rarer medium. Hence verify Snell’s law of refraction.

3



19.

20.

21.

7&l gy U @ # P a1 Q Ml (gRi)  ug=INT | 39 gwie e A (gr)
=& GIISH % oY Teame grefl sEE |
T

Ao—?
Be—d “

39 iy & ffud 6 % ot ged e (gR) @1 am fafae qen 3@t ae

et fafa |

Identify the gates P and Q shown in the figure. Write the truth table for

o

the combination of the gates shown.
A — N\ R >€
Bl P19 Y

Name the equivalent gate representing this circuit and write its logic

symbol.

fordt #1.3. (C.E.) iVt vades o1 qfuy 3@ sARy | 39ehl SRifafe &
THY H WY SN qA7 39 Yads 6l (1) g/ dfed, (ii) dicedl Aoy & fow
e ffEy |

Draw a circuit diagram of a C.E. transistor amplifier. Briefly explain its
working and write the expression for (i) current gain, (ii) voltage gain of

the amplifier.

(a) YT 9 & oA Afeefors 1o fafEu |

(b) U JfFAA JW % JYFRU b Bod b &9 ° ol st w1
MG FA1EY | 3 g Hgqul st 1 fafge it 38 sorg () @

EEINASIRE T

(a)  Write three characteristic properties of nuclear force.

(b)  Draw a plot of potential energy of a pair of nucleons as a function
of their separation. Write two important conclusions that can be

drawn from the graph.

55/1/RU 10



22. (a) hm-forrq ywE 1 gfeeT # dF IRIfeR oteme @ Ufera weqon

Y | Ui I |

(b) HEY T Tt hIfST fop 37 FeIun hl ==, YRty & fagra g e
Tel & FeRdl | 3

arerer

(a) HIEMI % 3 &I UEHl H IJoct@ hIfT FSHHT ITNT AT
TehTeI-fargld THteRtoT bl TTfud e | fora Sirar @ |

(b) 39 WHIRT € (i) gl AT a0 (ii) TR fawa 1 aromsti i =amwen
HIT | 3

(a)  Describe briefly three experimentally observed features in the
phenomenon of photoelectric effect.

(b)  Discuss briefly how wave theory of light cannot explain these
features.

OR

(a)  Write the important properties of photons which are used to
establish Einstein’s photoelectric equation.

(b)  Use this equation to explain the concept of (i) threshold frequency
and (ii) stopping potential.

Qug g
SECTION D

23. TH {7 WA H Th gg ANk A1 4ig 3794 T H e’ IS o HA-fe9= b
foR[q-FIF Wl G 1 T L T AT | THTsh a8 =@l H | R 77 |
=g AR IThI Il FERAT % ToC foeas | 38 gAoht 3k USIEl I S
AT Jd TETR TR Uga1 I Al hl B H IgH HA TeATg o e bl ag
L fen |
frefafed gt o 3T SN 4
(i)  9Rd o | ford o9 gearg shi dieedn a9 g fhal 8 2
(i)  ATrehd 5 o[ IRt 1 89 ST Hid 7, ITH § AT i TH,
(ST €T Sieedt hi SATavTehal gidl 8 | Fi 2

(ii)) 1 . (d.c.) Aeeal & AW o I=IA (IgH) & OIT TEBHT Hl
TN 1 Gehal & 2

(iv) 9 HE 8 A g TGRIA & TUN T Ieoid hiT |
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One morning an old man walked bare-foot to replace the fuse wire in kit
kat fitted with the power supply mains for his house. Suddenly he
screamed and collapsed on the floor. His wife cried loudly for help. His
neighbour’s son Anil heard the cries and rushed to the place with shoes
on. He took a wooden baton and used it to switch off the main supply.

Answer the following questions :

(1)
(i1)

(iii)

(iv)

24. (a)

(b)

(a)

(b)

(a)

55/1/RU

What is the voltage and frequency of mains supply in India ?

These days most of the electrical devices we use require a.c.
voltage. Why ?

Can a transformer be used to step up d.c. voltage ?

Write two qualities displayed by Anil by his action.

g us g
SECTION E

forgrq worem @t gftdrfya ifT | s9eRt TE.eTE. (S.1.) T fafew |
“fesr-aggfaehl o 38 w1 Frem forefl off SRR a1 wTew (STHTY) & Hga
Ie31 o T ¥ 2 |7 Teh U IS8 ohl gl § 39 A i g
i |
M3 & fem & 3w grn fag dife 6 whamm smafya miefla @
(@rer) % it fergd-&= =1 W ¥ Far § |

AYAT
forelt TuTeR ufgeht (wie) utfa o gfud ot o fou =9 sga=
Fifore | o@ foret fagq-a & ot =hca & fofe sFwre e i |
U ®9 W ACRM Th FHFR qigehl (W) HUTE Bl Th 31 gaau
(3t 3t TR o) SAATANG Guia & g T & e T R | I8 SRRy
% 3@ gaoH O 9fed S &1 09 Y H PR (Thd) a9t |
T Sefl < 7 8 %H g |

Define electric flux. Write its S.I. unit.

“Gauss’s law in electrostatics is true for any closed surface, no
matter what its shape or size is.” Justify this statement with the
help of a suitable example.

12



(b)  Use Gauss’s law to prove that the electric field inside a uniformly
charged spherical shell is zero.

OR

(a) Derive the expression for the energy stored in a parallel plate
capacitor. Hence obtain the expression for the energy density of the
electric field.

(b) A fully charged parallel plate capacitor is connected across an
uncharged identical capacitor. Show that the energy stored in
the combination is less than that stored initially in the single
capacitor.

25. AmHIfhd NG ! Tl ¥ Tohelt It Hecht armd (TeadHiet) & HRiM
fagra aun wrifafy & e Hifvw | 35/ () wwemm 1T (Bs) g &8,
(ii) 7 <IIg ShIS 1 oI Jh B ?
fopet TR (Teamnfier) & T 3=kl (i) 9T gafear qen (i) dieedn gumtedT
ugl <t aiedrsr €S | g gunigdr § gig 8 dicedn TR 1 ST AEvIsh
ERIE G 5

A
(a) Trelt 4/ e % oEE A I YW TARA A W R I @ ¢ @ W
e A B % for uh e i s A, 9w - aed fem %
I ¥ fafe |
399 R Brean < forelt a1 (q[W) o g @ ST 31§ & IR, x U W
foora, fore fog P W g=him &9 & fou =i ogcaw ifse, afe 5@

a1 @ Togq am varted & @R |
(b) T i T s — wad Fem =, Wreer & giwefi frem < aareee
(35U ' 4 Fo,

>
if B.dl = pl

% &9 H Y h RAT I Tl &, &1 1 39 I8 § FiohL oA e
A G 7 | 5

55/1/RU 13 P.T.O.



26.

Explain, using a labelled diagram, the principle and working of a moving
coil galvanometer. What is the function of (i) uniform radial magnetic
field, (ii) soft iron core ?

Define the terms (i) current sensitivity and (ii) voltage sensitivity of a
galvanometer. Why does increasing the current sensitivity not
necessarily increase voltage sensitivity ?

OR

(a)  Write, using Biot — Savart law, the expression for the magnetic
- - -
field B due to an element d/ carrying current I at a distance r

from it in a vector form.

Hence derive the expression for the magnetic field due to a current
carrying loop of radius R at a point P distant x from its centre
along the axis of the loop.

(b) Explain how Biot — Savart law enables one to express the Ampere’s
circuital law in the integral form, viz.,

> -
§ B.dl = pl

where I is the total current passing through the surface.

(a) T HATEEEg GIdl S; A1 S, sl ThHaul TG Icqd Hi  SAfdhLor Yo
AT 8 | W iNT S, gRT S qT ST e,
Y, = a cos ot qAT S, NI Icu= foreeqmod,
Y, = acos (ot + ¢) 2l
fopelt forg R wftomft foreemer o Smam W foiw =osteh wTed <hifg 31
guIisy foh 39 g W ffore,
I = 4a? cos? ¢/2,@Tﬁ |
g8 Uit der fommsht e & fore ufasee (3rd) wenfua Shifse |

(b) 3 o fg-ferl v o safaentor sl o o ywmE Ban 8, S (1) @i 3l
Y TISTS o1 < ATT; (i) Thavll @ld o TAF T Iod JehT bl Hid for
ST 2

YT

55/1/RU 14



(a) T8 <MW MU 3G H, TR hl Th om0 ‘PQ’, hid o A ABC &
%ol AB W SATufdd gt weteh AC @ il gt 8 | 39 foRtor o At @
ItET ST | gwise fb

i+ Ze=/LA+ 25
&l & qAT e HAN: T sivr g Fia v 1 &g =d 8 |

B C
AYAT I o Y o™ HI & Giadd &l e & U Th IT%
(ST@) Y | £ & 1 M —IaH 8H o 1T I (fqa-e) i Seoid
HIT |

(b) T8 & R0 (A) T TH a8 fo=em I (5, ) % TR B H Faeen
T g o fU5H & AU (p) 997 £ A & 9 TF-g 9T shifog |
=od TS0 R0 A ST 7 60° B9 o T 31qerdares &1 9 red hifsie | 5

(a)  Consider two coherent sources S, and S, producing monochromatic

waves to produce interference pattern. Let the displacement of the
wave produced by S; be given by

Y; =acos ot
and the displacement by S, be
Y, = a cos (ot + ¢).

Find out the expression for the amplitude of the resultant
displacement at a point and show that the intensity at that point
will be

I = 4a2 cos? /2.
Hence establish the conditions for constructive and destructive

interference.

55/1/RU 15 P.T.O.



(b)

(a)

(b)

55/1/RU

What is the effect on the interference fringes in Young’s double slit
experiment when (i) the width of the source slit is increased;
(i1) the monochromatic source is replaced by a source of white

light ?
OR

A ray ‘PQ’ of light is incident on the face AB of a glass prism ABC
(as shown in the figure) and emerges out of the face AC. Trace the
path of the ray. Show that

i+ /Ze=/A+ /8

where & and e denote the angle of deviation and angle of
emergence respectively.

B C

Plot a graph showing the variation of the angle of deviation as a
function of angle of incidence. State the condition under which £ &
1S minimum.

Find out the relation between the refractive index (u) of the glass
prism and £ A for the case when the angle of prism (A) is equal to
the angle of minimum deviation (3,,). Hence obtain the value of the
refractive index for angle of prism A = 60°.

16
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EGE

AT [A597 :

(i) @ I S7HarE & | 39 F97-97 H T 27 T8 |

(i) 3T Y97-99 & AR YT 3 : GV 37, VS &, TGUS & 3K @S 7 |

(iii) @Y 3 H gier 397 8, Y & Uk 37 & | @S § H @Id J97 &, YI% & gt 3%
g @e gd arg g 8 9% & diT37% 8 3K @8 ¢ § A 397 & yd% &
gier 37 5 /

(iv) ¥¥7-97 4 GHF W FI5 [dHcT 787 &8 | a9, v 37% i g 341 4, g 371 arct
gt yodl 7, @7 sl aie G 399 § 3K wia 37l ared @il 9 3 =iRe 59T
YT 1337 797 & | 08 o] H 3791 130 7T 997 § & a7 Uk Y9 & HAT 8 |

() &I HEGITF &, T [HETRGd Yifdes Hadie @& HiHl &1 39917 HT Ghd & :

c=3x108m/s

h =663 x 10734 Js
e=16x1019C
Up=4nx 107 Tm A~

gg=8854x 10712 C2N"1m2

1

4T|:80

=9x10° Nm?2(C2

gTFL T GEIHM (my) = 9-1 x 103! kg

=g Wl M = 1-675 x 10727 kg

Tei 1 geqqH = 1-673 x 10727 kg
SISl T&AT = 6-023 x 1023 gfd umw #ia
Sieged = = 1-38 x 10723 JK !

General Instructions :
(1) All questions are compulsory. There are 27 questions in all.

(it)  This question paper has four sections : Section A, Section B, Section C and
Section D.

(iit)  Section A contains five questions of ome mark each, Section B contains
seven questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains three questions of five marks each.




(iv)  There is no overall choice. However, an internal choice(s) has been provided in
two questions of one mark, two questions of two marks, four questions of
three marks and three questions of five marks weightage. You have to
attempt only one of the choices in such questions.

(v) You may use the following values of physical constants wherever necessary :
c=3x10%m/s
h=663x10734Js
e=16x10"19C
Up=4nx 107 Tm A™?
gg=8854x 10712 C2 N1 m2
1

4n80

=9x10° Nm? C2

Mass of electron (m,) = 9-1 x 10731 kg

Mass of neutron = 1-675 x 1027 kg
Mass of proton = 1-673 x 1027 kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10725 JK1

G us A
SECTION A

1.  foreft 9ga fgga < fou swfave I Eifem | 1

Draw equipotential surfaces for an electric dipole.

2. TRl W1 ol 3Geh o1 i TEM o ATHCTFEEq ThaHH Jrachd &9 H Jo¥T i
¥ qd fawarm v a& @i e mn | afg fawarw @t g = e S,
FEIehI & H YITH gRI Il T JATehR 99 hl B3 fopd JehR wi@fda grft 2 1

A proton is accelerated through a potential difference V, subjected to a
uniform magnetic field acting normal to the velocity of the proton. If the
potential difference is doubled, how will the radius of the circular path
described by the proton in the magnetic field change ?

| 55/2/1 | 3 P.T.0.
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3. 300 K dM™ W #AifRm Hi Fresh Tgid 1.2 x 105 7 | fhE a9 W 3@
Jreehld TG 1-44 x 105 &1 Ut 2 1
YT

fopelt feu Tu warel 1 Frarehia S % — 0-5 3 | 30 Ireehi ugred &l ugee | 1

The magnetic susceptibility of magnesium at 300 K is 1-2 x 105. At what
temperature will its magnetic susceptibility become 1-44 x 10° ?

OR

The magnetic susceptibility y of a given material is — 0-5. Identify the
magnetic material.

4. 39 AYAAS SIS Dl IgATHT ek V-1 AfTeTafies i@ § gy 3an 8 | 1

mA
qy=feiseh SE
Ilﬁ )
I2
I
I4
I4>13>12>I1 UA

Identify the semiconductor diode whose V-I characteristics are as shown.

mA

Reverse bias

Ilﬂ o
12\_/
I3

I4>13>12>I1 HA

| 85/2/1 | 4
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30

ER # forq-grash Weagy o fohd WWT W1 IUAM foham STam 8 2 S8Rt

sTgf-afer fafem |
teran

cafid B A gl fagd-greshia ot form Yehr 3cae ht 9Tt 8 2

Which part of the electromagnetic spectrum is used in RADAR ? Give its

frequency range.

OR

How are electromagnetic waves produced by accelerating charges ?

wQus d
SECTION B

%A ‘A’ <l ufgehtsti ¥ &9 g "W afgeht darfa, e §9 gus @ g,
1 forelt 9T de &d g 3afira foman e B | w18 Twifse fob srafS s ww
guTie o Hiat faeamm am, duie i SR @ el 9/ % G H & g
g

A capacitor made of two parallel plates, each of area ‘A’ and separation ‘d’
is charged by an external dc source. Show that during charging, the
displacement current inside the capacitor is the same as the current

charging the capacitor.

foreft wiei TR foreft e 1 q3iTell ateed A M 7 | fiag il f6 wiei
T oAt Teiq <l i et i (2mAich) TH B |

A photon and a proton have the same de-Broglie wavelength A. Prove

that the energy of the photon is (2mAc/h) times the kinetic energy of the

proton.

5 P.T.O.
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Torell gTegeA T § foRe Soiergid Wl 37Tl n | Ugell Idlvd TGEAT T
SANd hid THY I i Bl 0-55 V o € fawa at wemr fogq
TA H 2 eV HREIBH & dlfcash Hellg i U siar 8 | 1€ n I FaTey
&1 &1 AH I HIT, |

AT
125 eV o1 oh fohtll Foidgi o1 gRI fohell BTSgIS qWHTY] i 3|eh! FimaaH
e | I foham T 7 | 39 IAfSra STawT ¥ W] g 3cAfSid ATl hl
tfersham T 91 FIRAT |

A photon emitted during the de-excitation of electron from a state n to
the first excited state in a hydrogen atom, irradiates a metallic cathode of
work function 2 eV, in a photo cell, with a stopping potential of 0-55 V.
Obtain the value of the quantum number of the state n.

OR
A hydrogen atom in the ground state is excited by an electron beam of
12-5 eV energy. Find out the maximum number of lines emitted by the

atom from its excited state.

9. wH guEeH Hi feufa 4 el @miells geia (gieeis) grn widfars s
T o fTg feptor st @i | seeh! stmaed amar o fog sastes foflag |
Aera
foreht Teh geweeft gro yfaforsr s=am goia & for amifera fomor smw @it

HIT gEreh! fersie emar o foIg = fafen |

Draw the ray diagram of an astronomical telescope showing image
formation in the normal adjustment position. Write the expression for its
magnifying power.

OR
Draw a labelled ray diagram to show image formation by a compound

microscope and write the expression for its resolving power.

. 55/2/1 | 6



11.

12.

fordt TV T & F=E R 30 AT g Uit femat o erfeeram ufer
St 39 fipar =1y ok <1 @ehan 7, & e gey fafee | g = n
% RO H Y qUI o foTT 38 =St 1 fohd TR FEmifea fokem Sram @ 2
Mgt < fope IR § H=R i 39 faegm 1 39T fohan ST & 2

Write the relation between the height of a TV antenna and the maximum
range up to which signals transmitted by the antenna can be received.
How is this expression modified in the case of line of sight communication
by space waves ? In which range of frequencies, is this mode of

communication used ?

fop oftfearforti & sgegy &1 S foRan S @ @ 2 Wiafie @ T
Fgugu & s fade Fife |

Under which conditions can a rainbow be observed ? Distinguish between

a primary and a secondary rainbow.

Fafafea <6 s hiflvw

(a)  SATRIN &1 AT Jdid FHT |

(b) (i) HIET TF (ii) GAGA o THT FIJ T ThIY TaATd AT |
Explain the following :

(a)  Sky appears blue.

(b)  The Sun appears reddish at (i) sunset, (ii) sunrise.

7 P.T.O.
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SECTION C

50 Hz mgfd & fohell ac dicedr &d & @y Juft § 1§ FumiE (C) 3R
gfeiees (R) GaifSd 8 | C 3R R o 0 W foyem=a et 120 VIR 90 V 7,
qT YUY | Jarted 9 3 A2 | (i) Uiuer sl Sfdenen qen (i) Sehcd 1 98 |
Uiehfetd hifele 8 C 3 R & @1y 9vft & gAifvd & ® ufwy o1 wile
TOT “TH &Y ST R

HYAT

M@ | iad! g o 230 V o6 €id o &1 20ft LCR IRUe eI T 2 |

VWV
40 Q

— 80 uF

230 V (~)

/588
50H

(a) 99 I IIAE H ST A aTeht | g faff@ hifg |

(b) 3rAe i feufa § uftwy f ufqemen sk g w1 smm wfefa
HfoT |

(c) 98 TfsT foh ogAE ogft W LC oA o il W fawa a3 g
2 |

A capacitor (C) and resistor (R) are connected in series with an ac source
of voltage of frequency 50 Hz. The potential difference across C and R are
respectively 120 V, 90 V, and the current in the circuit is 3 A. Calculate
(i) the impedance of the circuit (ii) the value of the inductance, which
when connected in series with C and R will make the power factor of the

circuit unity.

OR
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The figure shows a series LCR circuit connected to a variable frequency

230 V source.

230V@

VWV
40 Q

4108

50H

— 80 uF

(a) Determine the source frequency which drives the circuit in

resonance.

(b)  Calculate the impedance of the circuit and amplitude of current at

resonance.

(c) Show that potential drop across LC combination is zero at

resonating frequency.

14. IR SEIS & n 3 p &1 @l rcafees difed fore S 6 samen @ & faw
R dfSe | 9 fou e afoy @ 9 sRie O gerfed aw sma fifve ;o (I

IS dieedl 15 VR)

_¥

20V

VWV
250 Q

"/

L/
\ 15V

|
§1kg

Give reason to explain why n and p regions of a Zener diode are heavily
doped. Find the current through the Zener diode in the circuit given
below : (Zener breakdown voltage is 15 V)

+0

20V

VWY
250 Q

/

L/
\ 15V

|
§1kg

P.T.O.



15. HIEFARH 1 ARG 3@ WU | 389 wEHH fagrd 6 e HIg |
IE GRS foh ATgaaIlgH TG =Td 3R hefl hi s o foft 78 &t |

Jrra
(a) NG I g 4 fordl st ol el ufenfersst, e o &
I n % Ufd Tehish @FaTs B 1 o0 [ JYarfed & @l 8, o Hid
Treehid & o AT ok geqd HfT |
(b) IRIgS ufATioreRt & fohm gepR i grar 2 2

Draw a labelled diagram of cyclotron. Explain its working principle.
Show that cyclotron frequency is independent of the speed and radius of
the orbit.

OR

(a)  Derive, with the help of a diagram, the expression for the magnetic
field inside a very long solenoid having n turns per unit length
carrying a current I.

(b) How is a toroid different from a solenoid ?

16. fog i fo6 Brean v <l wver 4 shefia =t v & fopelt 13ep <6l aftspmT ad 8¢
orelt Sciereia o1 Jrachid STTET evr/2 BIAT 8 | $9 SR &K o ShIVT €T
FATCHIHRU o TR 1 AT hid FY BTG AT o, FAam sraeern 4,
FrEhIT AT o ToTT I7eh gedel HifT |

Prove that the magnetic moment of the electron revolving around a

nucleus in an orbit of radius r with orbital speed v is equal to evr/2.
Hence using Bohr’s postulate of quantization of angular momentum,
deduce the expression for the magnetic moment of hydrogen atom in the

ground state.

17. o 3R —20c C/m? AN =Hca h1 3 Fed QR FHaA =16l Th-gel o o=
g d o WY SHeATeR Faed 1 Wi 7 | 3 forg W fogd-aa & g e
Feqd hIfTL 1 feua 2 (1) Tgelt = o arff 3R, (i) gl =me % grif 31k,
T (iii) EHT =1el < ot |

aterat

. 55/2/1 | 10
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18.

it Brsan vy 3R a8l B 1y o el Tiefla =ITersh @ied W STreT sl A
Qe |

(a) 9 @A % g T Hg AW q B0 2 | 39 @ o Hiadl g8 IR sl
U538 W I3 ST Hcd 1A hiT, |

(b) o Terelt forer (T forelt e ) & i feregq-as 3= &ran 8; 98 38
qey W 4R 7€ s for @re et B 37T T8l 2 s e i | 3

Two large charged plane sheets of charge densities 6 and —26 C/m? are
arranged vertically with a separation of d between them. Deduce
expressions for the electric field at points (i) to the left of the first sheet,
(i1) to the right of the second sheet, and (iii) between the two sheets.
OR

A spherical conducting shell of inner radius r; and outer radius r, has
a charge Q.
(a) A charge q is placed at the centre of the shell. Find out the surface

charge density on the inner and outer surfaces of the shell.
(b) Is the electric field inside a cavity (with no charge) zero; independent

of the fact whether the shell is spherical or not ? Explain.

= A £, % foRel @ & ST f, I 9T q01 1 ST Hleh Ua
TR ST 2 | ST wighd O % folu, et Seae i qon 3oad e
3R 3= U VSl o iU =S Fodd HINT | 30 THR Higad qahis &
foru =reres e iR | 3

A signal of low frequency f,, is to be transmitted using a carrier wave of

frequency f.. Derive the expression for the amplitude modulated wave

and deduce expressions for the lower and upper sidebands produced.

Hence, obtain the expression for modulation index.

11 P.T.O.



20.

21.

TRV ShITT o T YehITUTd shUIl shl TEAT k1 To=uT 291 o T Mo 6l gdel!
Tt g o0 o TEhIUH T U Wi | HaY § quig Fife T R geR
JehIUT T I, IVl BT THTY] H 114 & fedea shl ARSI Ll § | THg
I e hl HgrRdT @ e Hifu foh eiwie kv fora TR Anfires o
gres o Iuf-Hmr fuifa w0 & v el e & ®9 4 %W 1A R |

Draw a plot of a-particle scattering by a thin foil of gold to show the

variation of the number of the scattered particles with scattering angle.
Describe briefly how the large angle scattering explains the existence of
the nucleus inside the atom. Explain with the help of impact parameter
picture, how Rutherford scattering serves a powerful way to determine
an upper limit on the size of the nucleus.

5 mm YA ITeT 200 pF a1t < foreft THT=<R dfgeht T9Tia sl 100 V o de
ard g Iaf femem e SR Hia B SR war mn | feeet forgaaedt Efea
g ufgshiati o st 6l gl g R Wi 3R I W wreagdies 10 6
5 mm W TeEd g @ & T | R afgd e Hife e efataa
T w1 ufgdd B : () " 1 driar, (i) ufgerst % e fagh-ae,
(iii) HYTE T Sall e 2

A 200 pF parallel plate capacitor having plate separation of 5 mm is
charged by a 100 V dc source. It remains connected to the source. Using
an insulated handle, the distance between the plates is doubled and a
dielectric slab of thickness 5 mm and dielectric constant 10 is introduced
between the plates. Explain with reason, how the (i) capacitance,
(i1) electric field between the plates, (iii) energy density of the capacitor
will change ?

p-a i srafy H ufagfenr it sufeafs o1 wg=a wfed @ 7 2 fomeht
Heafaea Tifir & & ge <t gfitursn fafay qon e & uei o 39 i
I ATET Y o ToAT SAsteh Scdd HifT, |
Jrra
(a) FIHT 9 o 2 fadedsrl e faflgn |
(b) FAAHT % T GAPA P B TR JFASTHl b fohel A h
feafasr ot & oo =t goie & fow o difow | o W 3T 8
JAferd I &1 W AIERT 51 (1) TR, qAT (ii) Tiehsl & |

12
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Why is it difficult to detect the presence of an anti-neutrino during
B-decay ? Define the term decay constant of a radioactive nucleus and
derive the expression for its mean life in terms of the decay constant.

OR

(a)  State two distinguishing features of nuclear force.

(b)  Draw a plot showing the variation of potential energy of a pair of
nucleons as a function of their separation. Mark the regions on the

graph where the force is (i) attractive, and (ii) repulsive.

22. 2/.3 JUEdA % IR Wiew ¥ o4 fRet BySeer fsm w1 etdadd
I 60° B | TG H T JFTHAR hIs Jehral fohur 38 50 & woteh KL W
f¥eTreEq U et 3 | Tsw o sa fopwor @1 99 smfea shifste qen el
WHﬁamaﬁWtrﬁW?ﬁaﬁﬁql 3

K

60°
Q

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

p K

60°
Q

| 55/2/1 | 13 P.T.0.



23. fug Fifvu fo fordl Iyl 3cosis yads d fria 3k fFeaw & dfim 180°
HATR BT 2 |

foreft oTfoTEet # SNUR-9T0 & 30 pA ST IREdH T SYR-3cESIh dieedl |
0-02 V 3TR §UTEs 910 § 4 mA 1 GREd 399 31 @ | AfG Ja8eh i dieedl
afedr 400 &, @ 90 YadT U R 3w feRm M ofie faliy uftesfera
HIT |

Prove that in a common-emitter amplifier, the output and input differ in

phase by 180°.

In a transistor, the change of base current by 30 uA produces change of
0-02 V in the base-emitter voltage and a change of 4 mA in the collector
current. Calculate the current amplification factor and the load

resistance used, if the voltage gain of the amplifier is 400.

24, d9 % Wold & &Y A (i) TRl =Tes, M (i) TRE uEdl sweEmae
gfeierehdr o feerur =1 g9 & fou ame difew |
AT T 3R HEEl o ard faHifd- o UG H TRRIgehdm o a0 asieh o
IYART Hieh RN HIC fob a9 # gfg o 1Y fhE TR =1aeh & ThT |
wiieshdt 7 gfg Bt 7, Safeh Ted=reis § AT Bt 7 |

Show, on a plot, variation of resistivity of (i) a conductor, and (ii) a

typical semiconductor as a function of temperature.

Using the expression for the resistivity in terms of number density and
relaxation time between the collisions, explain how resistivity in the case
of a conductor increases while it decreases in a semiconductor, with the

rise of temperature.

. 55/2/1 | 14
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(a)

(b)

(a)

(b)

(a)

(b)

@ us 3
SECTION D

Torelt TohTWH Freehid &9 B H ST HIVIE 91 o § UM i, Bl
T N 3R ATRI-FE &aha A &, freft Fueeh ¥ 3w uf@
fa.a1. 96 (emf) & foTu et Seaa FIfT |

g1q 100 3R, IH Y i T 0-5 m §, a1 i e, g2t
ekl 8 o Al " & AlTrsaq ad ¥, 120 qiskner gfd e @
U L TG & | I1G 36 TAM T INOmH Freehid & 4 x 10~4 T a1 Ffd
I 30° 7, d1 ufgw i gt 3 AW & &= Ifa faar. 59 (emf) 7@
SHifsr |

HAYAT

frel I § g 1 3099 B W ITH Tfad FrEehid Ha1 o T SSieh
eqd HINT | 38 TR Freehid Sl Tcd o TIT S2steh Ired shifT |
5 cm YT 1 I3 ot 9, Fow@ gféqomadt fosn & 02 A g yanfea &
W 7, M@ H it guR fohet o o & ar, e 1 A 9@
YT B W@ 8, § 10 cm g0 W W@ @ | 9N W HRW Q) TROmH
Jreehia 51, 9 (i) 5t 3Tl A R, aftehfera Hifsr |

0-2A

1A

<10 cm — ° ¢m

Derive an expression for the induced emf developed when a coil of
N turns, and area of cross-section A, is rotated at a constant
angular speed o in a uniform magnetic field B.

A wheel with 100 metallic spokes each 0-5 m long is rotated with a
speed of 120 rev/min in a plane normal to the horizontal
component of the Earth’s magnetic field. If the resultant magnetic
field at that place is 4 x 10~¢ T and the angle of dip at the place is
30°, find the emf induced between the axle and the rim of the
wheel.

OR

15 P.T.O.



=
A0

26.

(a)

(b)

Derive the expression for the magnetic energy stored in an
inductor when a current I develops in it. Hence, obtain the
expression for the magnetic energy density.

A square loop of sides 5 cm carrying a current of 0-2 A in the
clockwise direction is placed at a distance of 10 cm from an
infinitely long wire carrying a current of 1 A as shown. Calculate
(i) the resultant magnetic force, and (ii) the torque, if any, acting
on the loop.

0-2A

1A

<10 cm — ° ¢m

3@ h! T § AT hifC fh ThIvH g1 ¥ & JhT § THdd giad

HAeh IR falvH HAeb L 3c44 fepar ST Hendl % |

3 ieiigsi Py 3R P, &l TH-GER o ITH-3&1 i awaad @1 T 8 | dferet 1

1 IAgford

TR P; W HATYAH LT 2 | Py 3R P, o o9 T die dIeiiss Py

1 39 YR @1 T & b $HehT UME-31& P; o UH-31& § 45° I HI0T S
8 | Py, Py 3R Py E IRIMHA TR hl <fieret qiehiard ity |

(a)

(b)

(c)

ST
T g3 fogl o1 Q@ Wfeaw vl gr died ik SAfaehtor shi afterer 1
&I0T AT A&l TohaT ST Hehell ?

Tl HAL-HIG Gl § Icdiid a1 Tohavl aul, Tk faeam y, = a cos ot
3Ry, = a cos (ot + ¢) q, SATH Heh SATTHRT Je- Icqe Ll 3 |
qiTTHt <ot o i =oeteh =gcaa Shifore, aem a7 faameft safaehto
& fou gfqey e hifse |

590 nm 3T 596 nm U & HfSIH TH1e h & qUN 1 3T
TFHIH ¥ 2 x 1076 m greh ki Tordt Tehed Tt g Toada <1 Te—q
FH R U g | IE B R Fd=aH g 15 m 7, @
AT TN | 9e W U faadd 9t o fedia Sfanst i feafa & =
qofeh IiEhieTd hIT |

16
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Explain, with the help of a diagram, how plane polarized light can be
produced by scattering of light from the Sun.

Two polaroids P, and P, are placed with their pass axes perpendicular to
each other. Unpolarised light of intensity I is incident on P;. A third
polaroid Pg is kept between P; and P, such that its pass axis makes an
angle of 45° with that of P;. Calculate the intensity of light transmitted
through P, P, and Ps.

(a)
(b)

(c)

27. (a)
(b)

(c)

OR
Why cannot the phenomenon of interference be observed by
illuminating two pin holes with two sodium lamps ?
Two monochromatic waves having displacements y; = a cos ot and
Y9 = a cos (ot + ¢) from two coherent sources interfere to produce
an interference pattern. Derive the expression for the resultant
intensity and obtain the conditions for constructive and destructive
interference.
Two wavelengths of sodium light of 590 nm and 596 nm are used
in turn to study the diffraction taking place at a single slit of
aperture 2 x 106 m. If the distance between the slit and the screen
is 1'‘5 m, calculate the separation between the positions of the
second maxima of diffraction pattern obtained in the two cases.

iUy W <l TERal ¥ fort Oa & At gfauy ol 7o 6 fafy
%1 G899 § guiq Hifsru |

w1 e for foret 1 & fa.91. 9 (emf) 1 719 & U dicediet 6
T T fRraHie & 3w sl adierar = € ATt B |

= fou o aRfRrer ufuy § wgen @wets [ afeefaa wifve | SR
SRt T STV foh Afe @i 371 il ! afalad W@d g¢ 5 V fa.a.
§ (emf) o TNETAH B ol 2 V o T g1 gideentud == fean sime, a
Ig YUY S HUT AYET T |

| 5V 450 Q
| I WW
«—10m
A ; B
I | 5 Raop =50 Q
300 mV
AT
17 P.T.O.
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(a)

(b)

(c)

(a)

(b)

(c)

Hiex Oq g TRl omsma ufatig &l ATHH o HRIBRI faga &1 3eod

sifs |

HI0T FT

(i)  forelt Hiex @q ® ufeigeni o <9 & @=SHTl 1 @1 afe 6 gfga
T T ST ST R,

(i) EEIG: Fgad AFTS Sl dq R o Hed-faeg o ke @ i

T o & S R
forr@r® o fem &1 3w Sk fu T forgq ity © 4 @ wfates &+
it & = fayara afefaa Hifsme |
|8V 20
A |I WW B
6V 10
D II WW C
49
E W F

Describe briefly, with the help of a circuit diagram, the method of
measuring the internal resistance of a cell.

Give reason why a potentiometer is preferred over a voltmeter for
the measurement of emf of a cell.

In the potentiometer circuit given below, calculate the balancing
length [. Give reason, whether the circuit will work, if the driver
cell of emf 5 V is replaced with a cell of 2 V, keeping all other
factors constant.

| 5V 450 Q
|| VAW
< 10m
A ; B
II > Rap =50 Q
300 mV
OR
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(a)

(b)

(c)

State the working principle of a meter bridge used to measure an
unknown resistance.

Give reason

(1) why the connections between the resistors in a metre bridge
are made of thick copper strips,

(i)  why is it generally preferred to obtain the balance length
near the mid-point of the bridge wire.

Calculate the potential difference across the 4 Q resistor in the

given electrical circuit, using Kirchhoff’s rules.

2 Q
A II AN B
6V 10
D II WA C
4Q
E VN F

19
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e Please check that this question paper contains 19 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 26 questions.

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

e 15 minute 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.
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PHYSICS (Theory)

FEiRa a7 - 3 To2 STfeHaTH 37% : 70

Time allowed : 3 hours Maximum Marks : 70
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Wﬁﬁﬂ:

(i)
(ii)
(iit)

(iv)

(v)

55/1

Yt 397 AT & | 3G Fo7-77 F FT26 T & |
59 Y97-Y7 & Giel Y77 3 : GUS 37, @V &, GUS &, &S ¢ 3N &I T |

&GS 3 H QA yvT 5, J9F BT Uk 3% &5 | @IS § 7 qid §97 &, I9% &
FTHF S| @8 TH ANGIH 5, I9% & AT 3% 8 | @ 7 H R 3H F
T% GeoTeTRT 397 & 37 @V T § di7 397 &, I3 & il 37% & |

J97-97 7 GHT T FI5 [deheq 781 8 | a9, @ 37! aici Uk 997 &, diT 3ihl
gIct Uk J97 H 37 qier 371 qict @Al 3991 7 3R wI7 JeTT 1597 T 8 |
98 Yol § 3791 130 7T 59 § & FaeT Uk JIT & FAT 8

BT ST &, T [Hlciikaad Gifaes [Haars! & Tl &7 3991 F T 3 -
¢c=3x10%m/s
h =663 x 10734 Js
e=16x10"1C
Up=4nx 107 Tm A~

£y =8-854 x 10712 C2N1 m™

1
4n80

=9x10° N m? C2

g %1 GoTHH (m,) = 91 x 103 kg

=[¢IH 1 GIHH = 1-675 x 1027 kg

I T GodH@H = 1-673 x 10727 kg

SATENTIET ST = 6-023 x 1023 ufd o™ A

Siegs 3Tk = 1-38 x 10723 JK!



General Instructions :

i)

(ii)

(i11)

(iv)

(v)

55/1

All questions are compulsory. There are 26 questions in all.

This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains one value based question of
four marks and Section E contains three questions of five marks each.

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 the
three questions of five marks weightage. You have to attempt only one of
the choices in such questions.

You may use the following values of physical constants wherever
necessary :

c=3x10%m/s

h =663 x 1073* Js
e=16x10"C

Uy = 4m X 10" TmA™!

£y =8-854 x 10712 C2 N1 m™

1
4n80

=9x10° Nm?2(C2

Mass of electron (m_) = 9-1 x 1073 kg

Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 102" kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10723 JK!

3 P.T.O.
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Qs A
SECTION A

THTIR 920 W THH T TieiH 3R T S [ohel Tham™ Jraehid &9, S
$h THAYT o TS T &, H YO hd & | 39 ° HIF-A1 3= AGM h
i 9 H A BT 2

A proton and an electron travelling along parallel paths enter a region of

uniform magnetic field, acting perpendicular to their paths. Which of

them will move in a circular path with higher frequency ?

(a) ST SNEM, AT (b) I IeA-Fafhedn § IW=T gH aTat fagq-grahia faferton
% W fofEm |

Name the electromagnetic radiations used for (a) water purification, and
(b) eye surgery.

TAH AGR AR fafve dierarsti < g1 stmafaa fafrmn o fou Sy dieedl
Y g g/ % foew B e A we Eifew | = g %
fafertor & foTT o w1 31feRa hIRT |

Draw graphs showing variation of photoelectric current with applied

voltage for two incident radiations of equal frequency and different
intensities. Mark the graph for the radiation of higher intensity.

Torelt I o IR T AR Bl his W AT 10 8 S8 SHoft o
3 BT 8 | Sk AT Tafd ATfeht § & fopaehl SuA ot ufa ~faasti
fYrep Bt 2

Four nuclei of an element undergo fusion to form a heavier nucleus, with
release of energy. Which of the two — the parent or the daughter

nucleus — would have higher binding energy per nucleon ?

T T TEROT a1l gRI TR0 (FX0T) i HiA-E faen Jes 6t St 7 2

Which mode of propagation is used by short wave broadcast services ?

1



Qus
SECTION B
6. o fagq wedl P 3fit Q & ufediedi <1 oguta 1: 2 8 | A Sofisem A fopeh 9t &
ot & waifoa € | 39 Jodi | Wk &9 ST 31U I1d it | 2
Two electric bulbs P and Q have their resistances in the ratio of 1 : 2.

They are connected in series across a battery. Find the ratio of the power
dissipation in these bulbs.

7. @ H T ER LT =aiieh Ufalg 1 Sig Th 10 V 1 T 38 Q
AT=afeh Ifeie 31X 200 V fo=[q-aTesh o (emf) 1 forelt sedt & fdi & qred #

AT 2 | 9ROy § 9T 1 WH F1d Shifay | 2
10V
I
I o
200 V
Frora

forelt @@ o fagd-ates® o (emf) FgRor % fau drefRRE =ewen 4 g
qigY § § 1 Hged (o5 350 cm W & | I9 €A % oTe IRUA H 9 Q H Th
Tl S FRaT ST 8, T Fged oG 300 cm W EAMTANG &1 a1 & | 6
ST AT Tfalie [T hifre | 2

A 10 V cell of negligible internal resistance is connected in parallel across
a battery of emf 200 V and internal resistance 38 Q as shown in the
figure. Find the value of current in the circuit.

10V

38 Q

OR

55/1 5 P.T.O.



In a potentiometer arrangement for determining the emf of a cell, the
balance point of the cell in open circuit is 350 cm. When a resistance of
9 Q is used in the external circuit of the cell, the balance point shifts to

300 cm. Determine the internal resistance of the cell.

8. (a) 3TA%H AU ol Y: FOAT TUI A1 gl SIdT @ ? TIE FHIFT |
(b)  “TorIq-greehid qUI TAT 984 il & $9 HAT § Y FIT THAA & ?

(a)  Why are infra-red waves often called heat waves ? Explain.

(b) What do you understand by the statement, “Electromagnetic
waves transport momentum” ?

9. 3R 412-5 nm T 1 Tehrer A= few ¢ Grgt W Al g &, A B
Tq TehTeI-fargd Scdsid R} I T 2

oTq HR-He (eV)
Na 1-92
K 2:15
Ca 3:20
Mo 4-17

If light of wavelength 412-5 nm is incident on each of the metals given

below, which ones will show photoelectric emission and why ?

Metal | Work Function (eV)
Na 1-92
K 2:15
Ca 3-20
Mo 4-17

10. 15 V e dicear i forsll ares a o1 A fohet wew fie & w6 foe
TR T B | 60% WG HAhih U hid o [oIC Higash f&Ha i fren
Jieed F1d HINT |

A carrier wave of peak voltage 15 V is used to transmit a message signal.
Find the peak voltage of the modulating signal in order to have a

modulation index of 60%.

55/1 6



T us |
SECTION C

11. =R o5 6™ Q, q, Q 3R q Y& ‘@’ % TRl a1 o HHI W A@ H TY

HFET feord & |
Q q
! a Q
BICICAIE I
(a)  AAY Q W gRumdt forgqa oA, qen
(b) 34 fer i feafast et | 3
T

(a) o forg 3Te q, —4q 3R 2q Y1 7 % THG BYS ABC % MW W
M@ T T ER oo § | 3Tew W wria ufomdt fogq sa &
giHTor o U s3sres area i |

A
q

2q
B C
< I >

_4q

(b) AT ol = GO dh Y&H HiA o 1C fhT I Tt Rl 1 7T 1
Eﬁliﬁq | 3

55/1 7 P.T.O.
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Four point charges Q, q, Q and q are placed at the corners of a square of
side ‘a’ as shown in the figure.

Q q

Find the
(a)  resultant electric force on a charge Q, and

(b)  potential energy of this system.

OR

(a)  Three point charges q, — 4q and 2q are placed at the vertices of an
equilateral triangle ABC of side 7" as shown in the figure. Obtain
the expression for the magnitude of the resultant electric force

acting on the charge q.

2q

N
o~
v

(b)  Find out the amount of the work done to separate the charges at

infinite distance.



12. (a) Torelt wifcaes AR sl STctehar qg i gitwTT €T | 381 SI W
fafey |
(b) TorEl =TT W A SoiggHl i SATURTUHT T ITAM Hlch T&AT Tcd
3R fasnfa e & Ui # ar Y =Tetshar & folu et geaa HIfr |
31T G T IR ATITH -4 E o &g Ty I Hife | 3

(a)  Define the term ‘conductivity’ of a metallic wire. Write its SI unit.

(b)  Using the concept of free electrons in a conductor, derive the
expression for the conductivity of a wire in terms of number
density and relaxation time. Hence obtain the relation between
current density and the applied electric field E.

13. 6 J/T Jrachid ITE] 1 s B graeh 0-44 T < Thel THEAN STR1 Fraehi
&7 ¥ 60° W Hfad B | uiehfea T (a) T & Frachia el &l
(i) greehia & & Aferreed, (i) T &7 & fawdia @ifga 0 + o,
Traeh i PAE W fRE T %, o (b) TR (i) H Ao fenfomma
(rfufa—ma) # greeh WS- | 3
A bar magnet of magnetic moment 6 J/T is aligned at 60° with a uniform
external magnetic field of 0-44 T. Calculate (a) the work done in turning
the magnet to align its magnetic moment (i) normal to the magnetic field,
(i1) opposite to the magnetic field, and (b) the torque on the magnet in the
final orientation in case (ii).

14. (a) <R % U go fygehl Amuferss graepsfieral p, 8, W n @ve fd Hiew
i fagq-Uel afd & aR 6 U 8 | 919 U § 1 910 JaTfed sl 8,
Tl I | FEeh & o O S51eh F1d hITT |

(b)  Terelt graehi wered 1 grashia vt 0-9853 8 | greshi qeref w1 YR
g | Tohell UhEHH qreehi &9 § 39 qgd o gohg Wl WEH W
gF-9ed H B 9Tl TUT=T bl 3Rgd i | 3

(a)  An iron ring of relative permeability p, has windings of insulated
copper wire of n turns per metre. When the current in the
windings is I, find the expression for the magnetic field in the ring.

(b)  The susceptibility of a magnetic material is 0-9853. Identify the
type of magnetic material. Draw the modification of the field

pattern on keeping a piece of this material in a uniform magnetic
field.

55/1 9 P.T.O.
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55/1

(a)

(b)

(a)

(b)

Sfed @ 1 AN Heh g quisy foh fope amesfl i % s @
T gRI 3Tgfad Sehret i fohd SehR Waeha: ggfara forem ST wiehar 2 |

gawﬁ@%wﬁﬁmgW%ﬁa%wmﬁm%
%ok AB W IS Y foror famgEm sifYrersaq oaad st @ |
®Ah AC ¥ THUH W 1 I8 Tohtor qui srr=afies wrafda grft 2 31v 3w
&1 gfe e |

A

Show using a proper diagram how unpolarised light can be linearly

polarised by reflection from a transparent glass surface.

The figure shows a ray of light falling normally on the face AB of

an equilateral glass prism having refractive index %, placed in

water of refractive index % Will this ray suffer total internal

reflection on striking the face AC ? Justify your answer.

10



16.

17.

55/1

(a) I AN W AR L] B8 o1 Haaw (il § @ fopefl T 1 = €
< oI Smu, arfeh 8@ oA aTel YehTn <t <fierdT Te s 50% 1§ S,
@ 39 faeer Y § Thsii sl Tfehan TR =[gaw disrareti I TdTd
S HIT |
(b)  Ife ThHaUfl YhIT o LA W Yad Y1 <1 ITFNT feoha w9, df 319 fohm
T 61 fhSTT o Jeaor <ht ST Hd | 2 3

(a) If one of two identical slits producing interference in Young’s
experiment is covered with glass, so that the light intensity
passing through it is reduced to 50%, find the ratio of the
maximum and minimum intensity of the fringe in the interference

pattern.

(b)  What kind of fringes do you expect to observe if white light is used

instead of monochromatic light ?

IIEHTH 1-5 % hid W 1 Ishal AT R HT I3 THET ITTAdt o RETaR
fopet Tae gdur % ST W oo ga <t Iag W @1 3 | HIE TRIRTR g8 STa
A W1 3H O % GEI IH W WA g, & W HIA ardforeh, 3o s o
T B T T AT 8 | F g3 ol 7T G x @ | G ol Tag hl geH
I TR 1 Qe W AR gl y I8 It @ | x 3TN y & Ui H g9 o 9
& fotu =k wed hifTT | 3

1
AV VALV VNV VA

11 P.T.O.



18.

55/1

A symmetric biconvex lens of radius of curvature R and made of glass of
refractive index 1-5, is placed on a layer of liquid placed on top of a plane
mirror as shown in the figure. An optical needle with its tip on the
principal axis of the lens is moved along the axis until its real, inverted
image coincides with the needle itself. The distance of the needle from the
lens is measured to be x. On removing the liquid layer and repeating the
experiment, the distance is found to be y. Obtain the expression for the

refractive index of the liquid in terms of x and y.

1
AV AVAV VAV VAV

(a)  ETSSINH WA | TArf Heal i gl & fofe aR % Al w1 3gE
T | T St hl IehedaT e TR 37 hall & TR hl s3Il
A g ?

(b) AN T fqe STawen # HI3 gegie WA fhHt Wielq i gy
HAT ], S W n=4 TR q IANK B <dl @ | Wi H AgRT 61

AT R |

(a)  State Bohr’s postulate to define stable orbits in hydrogen atom.
How does de Broglie’s hypothesis explain the stability of these
orbits ?

(b) A hydrogen atom initially in the ground state absorbs a photon
which excites it to the n = 4 level. Estimate the frequency of the
photon.

12



19. (a) 9 Hol I fFATH (BE/A) 3R GHE &I A & o9 WTH &I
WM A gY ANHh fo@ued iR Mfiehia dere i wishansti i
=T hIFVY |

(b)  forelt Usatfaea Tmeenfyer (Heafdea omgae) i erd-3my 10 o
2 | SHhl GishIdT 3-125% deh He- | fehaan w9a o ? 3

(a) Explain the processes of nuclear fission and nuclear fusion by

using the plot of binding energy per nucleon (BE/A) versus the
mass number A.

(b) A radioactive isotope has a half-life of 10 years. How long will it
take for the activity to reduce to 3-125% ?

20. (a) I3 DET G p-n GIY SRS T ITAN Hich JcATEd] €T i fose amy o
giEfad T ITEdt 8 | 39 g0 SUT fohU S aTel Y9 ki ATHIhd
Yy ARE Tire TR 359eh! fshanfatyr i samen $ifvy |
(b) NAND 72 o foTu Teaqq greft 37T qftaer Jdies §arsu | 3

(a) A student wants to use two p-n junction diodes to convert
alternating current into direct current. Draw the labelled circuit
diagram she would use and explain how it works.

(b)  Give the truth table and circuit symbol for NAND gate.

21. CE 3fufa=ma # fheft n-p-n gifveet & st fromr ot fofa srfvrererfores
difau | 98 <ufzy % 3 sifiaafest =1 swm (a) few gfady @), qon
(b) 9T YA€ Tk (B) ! Faffd s § fohg wepr foharm <1 wehat B | 3
Draw the typical input and output characteristics of an n-p-n transistor

in CE configuration. Show how these characteristics can be used to
determine (a) the input resistance (r;), and (b) current amplification

factor ().
22, (a) vl gl o UWON % foTU HeW fHee o wige sl SawEehdl &
<h[UT 15y |
(b) U TR Hig ¥ e (safd dohd), IS dEs al 3 Hig =M
Higfera qun guIsy | 3

(a) Give three reasons why modulation of a message signal is
necessary for long distance transmission.

(b)  Show graphically an audio signal, a carrier wave and an amplitude
modulated wave.

55/1 13 P.T.O.
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Qus 3T
SECTION D

T < former™ & e fommie =i 2Afegeh Y7o & folT 96T & T 200 km
1 gl W fed vt 99 W o M | ek weied | sdrn b gemEdl 9n (ac)
o &9 U forgd Sl 1 U901 g el gl qeh wrgll | feRan ST § | Sererd!
YT ! I dleedl qeh IS SITAT & a1 Igll § T8 TAHE W Rt 1 J=red
% o [T dicedl i UeRT 1A 2 | 8 IRUTHEEEY Sl sh 98d 67 &l
Bt B | Thar 4 fereh wEied i o1a Bl A GAT SN Tedrard! U bl A
31T 31fYeh dieedl § i & fawa § 3790 9w 9@ |

(a) TCITEd! dicedl i I El = AF doh IR@Elad w i Jie 1 AH
fafan | 5@ g 0 wte e & vk HRO * 3g@ HINT |

(b) Tl Sergm i gemar 8 =aren hifvu o fose grn i sen Toaradi
U o ®9 H TS Gl % Bl ok SO H AfE H B R TR He
STt 2 |

(¢) i 3R frersh weleT yesh g1 Wehia o Yodi sl 3g@ iU |

The teachers of Geeta’s school took the students on a study trip to a
power generating station, located nearly 200 km away from the city. The
teacher explained that electrical energy is transmitted over such a long
distance to their city, in the form of alternating current (ac) raised to a
high voltage. At the receiving end in the city, the voltage is reduced to
operate the devices. As a result, the power loss is reduced. Geeta listened
to the teacher and asked questions about how the ac is converted to a

higher or lower voltage.

(a)  Name the device used to change the alternating voltage to a higher

or lower value. State one cause for power dissipation in this device.

(b)  Explain with an example, how power loss is reduced if the energy
is transmitted over long distances as an alternating current rather

than a direct current.

(c) Write two values each shown by the teachers and Geeta.

14
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55/1

(a)

(b)

(a)

(b)

(c)

Qus g
SECTION E

forerq weter <t aftam difSTe | s @18 @i wfdy B steran sifew 2
IR # 2T AR 1S fog MG q Yo d o Forelt anf & g & Siep
SR gl d/2 W o & | 88 o T1am 1 ST ek 39 q Y oA

aTet ToRq Fe o Tolt =i e <hifrg |

dsz //

el 9fe 38 fofg AT 1 36 o o g W ‘d’ g W A € q1 o1f 6
YT I QAT H &, d1 AT H o for[d Foed fohe TR Swiferd
2 | 5

AT

3T o 99 T 3TN ek AT T4 & C/m <hl Tordt Heft weram™
mﬁam%@%wﬁgﬂ-éﬁ(ﬁ)émmwﬁml

AR W@ ¥ e gt r % WY E % faeno @l g % fow umw
difem |

A 8 vy H 1o T (rg > 1) IO q I A AW H foham T 1 F1q
HIT | 5

15 P.T.O.
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(a)

(b)

(a)

(b)

(c)

Define electric flux. Is it a scalar or a vector quantity ?

A point charge q is at a distance of d/2 directly above the centre of
a square of side d, as shown in the figure. Use Gauss’ law to obtain

the expression for the electric flux through the square.

0d

d/2

d

/

If the point charge is now moved to a distance ‘d’ from the centre of

the square and the side of the square is doubled, explain how the

electric flux will be affected.

OR

%
Use Gauss’ law to derive the expression for the electric field ( E)
due to a straight uniformly charged infinite line of charge density

A C/m.

Draw a graph to show the variation of E with perpendicular

distance r from the line of charge.

Find the work done in bringing a charge q from perpendicular

distance ry to ry (rg > ry).

16



25. (a) TH yeaadi 9w (ac) I o1 fagra foiRgu 3t amifera sm@ $i
g | 3Eeh! fshamfafy i same hIVT | guH 3781 o vead Gk
ol rehis 89 B i I WS ‘o’ @ U O Al N o
N ATYFE &ThA A hH fopell Fueeht d NG fogqqames
(emf) & foTu =5/ Ured KT |

(b) I3 AFIAE 900 km/hour % o § &fdsid: ufeaw & gd i IR I @I
21 20 m fowar 1 sohl ugleal & Rl & s o fawearaw
qieRlctd ST | geell o Fraehid & 1 &fas e 5 x 104 T 31 Jfd

I 30°7 | 5
AUAT

I3 Jith X Torelt Tmad! 9/ (ac) E1d V = V) sin ot dieed ¥ AId 8 | X
ﬁw%aml:losin(mtjtg)%l

(a) IRF X I IgaTHT 3R 39 Tfaama & fore o fafe |
(b) X & TIU Tcarad! 9 (ac) o Tk =k H THT o 1Y dieedl 3T 91

forereor =t g & fore ame wifem |

(c)  Jedmadl 9/ (ac) sl AT o H1Y Yk X o Fiaamd § fohet TR fo=ro
AT ® ? W% g0 39 fereror =l guisy |

(d) IRk X foTu Her oM@ EifET | 5

(a)  State the principle of an ac generator and explain its working with
the help of a labelled diagram. Obtain the expression for the emf
induced in a coil having N turns each of cross-sectional area j},
rotating with a constant angular speed ‘@’ in a magnetic field B,

directed perpendicular to the axis of rotation.

(b)  An aeroplane is flying horizontally from west to east with a
velocity of 900 km/hour. Calculate the potential difference
developed between the ends of its wings having a span of 20 m.
The horizontal component of the Earth’s magnetic field is
5 x 10~% T and the angle of dip is 30°.

OR
55/1 17 P.T.O.
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A device X is connected across an ac source of voltage V = V; sin wt. The

current through X is given as I = I sin (cot + g) .

(a)

(b)

(c)

(d)

(a)

(b)

(c)

(a)

(b)

(c)

Identify the device X and write the expression for its reactance.

Draw graphs showing variation of voltage and current with time

over one cycle of ac, for X.

How does the reactance of the device X vary with frequency of the

ac ? Show this variation graphically.

Draw the phasor diagram for the device X.

foreht Staae guur grn foret foma o1 arafaes, 3ot qen faafiia afafers
T g9 o fow fertor e Eiftvw |

TYUT T IO HIT 7R IRgeh 31maed % fofe =k fofen |

HSAT LERIeh ohl T H TS GLGRIeh o Gl THI oh! SARSAT HIWT |

AT

T Sh GRATT ST | FT87E o THGI= 1 ST hich THAA 58 T
T o (EEl 1 Fedmd $HIT |

e ol e s o Bl <t <ierE 3ueht qa =ier i g i Sl
2 | Sy fGada dvg & 9y 3 digdr W SEehl 991 YNE g 2

=T I |

e foret G |Id | 3HTd §U Y1 o 9 H i3 Tal (H) JAThR o191
@ g S &, A 39 9191 % g W I AHRGR =il s Bidl & |

ST I, THT = B |

18
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(a)

(b)

(c)

(a)

(b)

(c)

Draw a ray diagram to show image formation when the concave

mirror produces a real, inverted and magnified image of the object.

Obtain the mirror formula and write the expression for the linear

magnification.

Explain two advantages of a reflecting telescope over a refracting

telescope.
OR

Define a wavefront. Using Huygens’ principle, verify the laws of

reflection at a plane surface.

In a single slit diffraction experiment, the width of the slit is made
double the original width. How does this affect the size and

intensity of the central diffraction band ? Explain.

When a tiny circular obstacle is placed in the path of light from a
distant source, a bright spot is seen at the centre of the obstacle.

Explain why.

19
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15 minute 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.
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QT (3597 :
G) qYt 7o fard &1 39 J97-99 § FoT 26 T &1

(i) SAFST-TT & 5 YT & : TUS 3] TV &, GUS § TUS T 3R TUg |

Gii) @S HTY 5 J978 JAdF F 1 HF &1 TS T H 5 J97 8 U & 2 3% &1

GUEGH 12 F97 & ToOF & 3 HF &1 TUS T H 4 3F F UF JoareRa 97 & 3%
GUE T H 3G E JAH F 5 B &1

(v) ¥7-99 4 GHT T FI3 faeq 761 81 a9y, @ S# arc T §97 4, a7 7Pl aret
T# g97 § 3R gig syl aret di g § Res 997 Yo fEar 81 U) ge
7 el T T 597 H @ FaeT TH §97 & FA &

(v) STEl 3EvIFH g 3 fFEfeiiaa Yifaed Faaisl & Gl &1 3YENT H gHhd & -

c=3x108 m/s

h=6.63x10734 Js
e=1.6x10"19C
po=4mx10""Tm A~!
£,=8.854x10712 C2 N~ 1 m~2

1

=9x10° Nm?2C2
41TEO

SISl GAAM=9.1x 103! kg

92 1 TAAA=1.675x 10727 kg

JIei 1 TAAM=1.673x 10~ 27 kg

ATENTET &= 6.023 x 1023 Yfd ™ Hia

e HH Fadieh=1.38x 10723 JK 1
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General Instructions :
(1) All questions are compulsory. There are 26 questions in all.

(i1) This question paper has five sections : Section A, Section B, Section C, Section D
and Section E.

(iit) Section A contains five questions of one mark each, Section B contains five questions
of two marks each, Section C contains twelve questions of three marks each,
Section D contains one value based question of four marks and Section E contains

three questions of 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 the three questions of
five marks weightage. You have to attempt only one of the choices in such questions.

(v) You may use the following values of physical constants wherever necessary :
c=3x10% m/s
h=6.63x10734 Js
e=1.6x10"19C
o= 4 X 10-"TmA~!

£,=8.854x10"12 C2 N~ 1 m~2

1

=9x10? Nm?2 (2
4’1T€0

Mass of electron=9.1x 103! kg

Mass of neutron=1.675x 1027 kg

Mass of proton=1.673x 1027 kg

Avogadro’s number = 6.023 X 1023 per gram mole

Boltzmann constant=1.38x 1023 JK !

55/1/C 3 P.T.O.



Qe - A
SECTION - A

1. el otmee ‘g ®l fgya st o & forelt fgga o o feoa frelt fag A 9 fgya
% o feoa foredt forg B I foadia aa # fomn fhet @ror & @ Smn <mn 21

T Ui | foman T & Ja Sife |
A

A charge ‘q’ is moved from a point A above a dipole of dipole moment ‘p’ to a
point B below the dipole in equatorial plane without acceleration. Find the
work done in the process.

Al
—q | +4
B!

2. Tordt s Tk &3 | WA W Yfdgread qeref s SHagR ST qaref
Y fFg yar = g 82

In what way is the behaviour of a diamagnetic material different from that of

a paramagnetic, when kept in an external magnetic field ?

3. TOR Xl o E¥Ieh 3Tagdl & M fafgu |

Name the essential components of a communication system.

4. IR AR AR & 99 P A F Y S © 2

Why does sun appear red at sunrise and sunset ?

55/1/C 4



5. o TaEY Aol & JT FASE & R W diced 3R 90 % o9 feRm w1
T fear T 1 T9F A F emf AR =R gfaliy foa €2

A

6 V-

T__

\val

0 | 1AT—>
The plot of the variation of potential difference across a combination of three
identical cells in series, versus current is shown below. What is the emf and
internal resistance of each cell ?

6 V-

V.6

o 1Al —>
Qs - d
SECTION - B
6. IS gahich Hi IR fafaw | 8 7= =i @ S 87 oeuy Rt & 2

fent 7 T2
Define modulation index. Why is it kept low ? What is the role of a bandpass
filter ?

7. YaaHi® 1.5 % T & 91 R fISH BAC & ®d% BA R &8 fwor pQ 2
SAfeTraE I Sl g8 oTqatad et 81 fsm § 39 fRor &1 vy emfaEd
HIT 1 TUsw & forq warsh @ 9% o ffd @rft 2 oo S st gfte sRifsie

A

N

Q

60°
B []

55/1/C 5 P.T.O.



A ray PQ incident normally on the refracting face BA is refracted in the prism
BAC made of material of refractive index 1.5. Complete the path of ray
through the prism. From which face will the ray emerge ? Justify your answer.

A

N

Q

60° ]

8. TREISM T i n=2 LA H FFh M JTe] ST i © FWell qiTesd

~

qRehieTd ShiTeTC |

Calculate the de-Broglie wavelength of the electron orbitting in the n=2 state
of hydrogen atom.

9. A Sell i gitam fafew)

IC FESSH TATY & SAFe I 39H 200 T T&HM & fohelt o1, 9 | 31mew
HT AET THE €, 9 fqeenfyd o fean S, @1 @A i | o ufiiedd g ?

reran
IR Fult § Scafsla TagH @i w1 oy alTes YieRfad hife |
[ feon §, Reent fromiss, R=107 m— ]

Define ionization energy.

How would the ionization energy change when electron in hydrogen atom is
replaced by a particle of mass 200 times that of the electron but having the
same charge ?

OR
Calculate the shortest wavelength of the spectral lines emitted in Balmer series.

[Given Rydberg constant, R=107 m 1]

55/1/C 6



10. 3G ¥ <M STTER 12V emf R 2 () A=A Iald T HE 92 4 Q Tfadiess 2
Y Hafea § 1

(a) % TR foh fohrdt aiceier &1 a-a’t 9 o928 & fali 9 9Aifsa & aen
JieRig® o f9 § 9Aifd 1 W 99F 98dieh I Bd ¢ |

(b) Ry H Seedr IR ¥ °ue & fau Sieediel bl Uwd qdn THER &l 9o
w9 § = gaifsa fowan S €2

vV
%,
12V ’ 2Q0)
I
—*'WV" @
40) A

A battery of emf 12V and internal resistance 2 () is connected to a 4 () resistor
as shown in the figure.

(a) Show that a voltmeter when placed across the cell and across the resistor,
in turn, gives the same reading.

(b) To record the voltage and the current in the circuit, why is voltmeter
placed in parallel and ammeter in series in the circuit ?

v
%,

12V 2Q

—*'WV" @
40) A
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Qug - ¥
SECTION - C

11. THfaYE g8 &1 gRym fafee | wufavs g8 & oi@ iy :

@)
(i1)

(iii)

Tehdl fog 3T, qen

z-feen # frod foga &3 o gl & foau gafayg g ©ifau) wwa
Ay % uia: gafaya I gHgry #&if T/ €2

F1 forel FafaYa I3 o Tu9i W& 18 f9e[d & 81 ¥ohdl & 7 R ST |

Define an equipotential surface. Draw equipotential surfaces :

@)
(i1)

(iii)

12. @)

(i1)

(iii)

@)
(i1)

(iii)

55/1/C

in the case of a single point charge and
1n a constant electric field in Z-direction.

Why the equipotential surfaces about a single charge are not
equidistant ?

Can electric field exist tangential to an equipotential surface ? Give
reason.

~

o9 &1 fam fafau)

yas AR faveros & =9 FI0 (0) F Wy faveivs ¥ TRHA YT Hi
daar (1) &1 fa=ror oiH & fae am% Eifew)

Y-V 60° o ThET HILH H1 STUGAIS fha eIl ¢ 2

State law of Malus.

Draw a graph showing the variation of intensity (I) of polarised light
transmitted by an analyser with angle (0) between polariser and analyser.

What is the value of refractive index of a medium of polarising angle
60° ?



13.

14.

15.

55/1/C 9 P.T.O.

Bl S vy > vy & A FR GURD Ta1€l A SR B % mafad fafewon =t

o & @y et favg o fo=ror &1 <o & faw e gifew |

G fog ywto § e fave stfas © o =) 2

(i) I UTH I FaUrT I9AM fRT MU uere # ypfa W AR F 82 =
RIS |

Sketch the graphs showing variation of stopping potential with frequency of
incident radiations for two photosensitive materials A and B having threshold

frequencies v, > vg.

(1) In which case is the stopping potential more and why ?

(1) Does the slope of the graph depend on the nature of the material used ?
Explain.

o [a o N

() fodl Yeafea Tfys gr1 g+ S ® wfwfaa iy ga gferan o1
et &9 H fafEm |
(b) = S TR stfufwee o

@ "cm- JBHX 4+

.. 12 12 20 c
(11) 6C+ 6C M - aNe+bHe

x,y,ﬁ?zﬁma,bﬁ?cﬁqﬂaﬁﬁmw

(a) Write the basic nuclear process involved in the emission of B* in a
symbolic form, by a radioactive nucleus.
(b) In the reactions given below :

. 11 z

@) 6C - yB+x +v

.. 12 12 20 c
(11) 6C+ GC - aNe-I-bHe

Find the values of x, ¥, and z and a, b and c.

() X SAFRH & TYER I & faq s o=l HIfT |

() fodr afaes =mere | Soiagl o1 79aE o a9 ¥ gfg & 919 fhg g&R
gfRafdd g1 € 7 SIS HITWT |

(1) Derive an expression for drift velocity of free electrons.

(11) How does drift velocity of electrons in a metallic conductor vary with
increase in temperature ? Explain.




16. (@)

(i1)

@)
(i1)

17. @)
(i1)
@)
(i1)

18. (1)
(i1)
@)
(i1)

55/1/C

o fordt 3Teet 9 1 fedt AC &d 9 gaifsia foan S €, @) 98 <9It
o €d g0 W T H YSH w1 T siea vfem I Bt 7

18 vy fordt gfiardt I3k a9 AC B & W Soft § wAfera &1 afg Fesit
&1 o< FLh Ul I TfEhl | HIS AR i DS 991 & WY, A ¥ Kl THR
1 F1 BT 7 SATEAT HIFT |

L Rt
I oo To R V)

O———
When an AC source is connected to an ideal inductor show that the
average power supplied by the source over a complete cycle is zero.
A lamp is connected in series with an inductor and an AC source. What
happens to the brightness of the lamp when the key is plugged in and
an iron rod is inserted inside the inductor ? Explain.

L

mlamp

—o—

3@ &1 GeIar ¥ fedt pn dfy & gt & IR Afven fawa fawfaa M

T AT HIf |
A T foeail &1 9fiuy gt s@t foar fafy ot =men sifsu|

Explain with the help of a diagram the formation of depletion region and
barrier potential in a pn junction.

Draw the circuit diagram of a half wave rectifier and explain its working.

%® MHz 9 30 MHz ST IREX 1 o5 T JE0 o€ =R i R
T 1 STAM wTE €2 IR@ GRI SAEA HiQ o 39 faun g o
3@l & H9R & foRd yeR gaifed feran Stran €2

7g faun & STEm B At 9w ey wt SuRk Wi &b et § 2
Which mode of propagation is used by shortwave broadcast services
having frequency range from a few MHz upto 30 MHz ? Explain

diagrammatically how long distance communication can be achieved by
this mode.

Why is there an upper limit to frequency of waves used in this mode ?

10



19.

20.

21.

55/1/C 11 P.T.O.

() YT ORI WFH h I AN Hl TEAIHT
(a) S A = H SR YUel % faw 3ugs =il T
(b) = 9 F AR §RI FHET O1g % AeF W THIRT GRI a2 ¢ |
() Todl durfia =1 Aafya styer afE Fid 99a eadHe affvres fasm
Fi <ufar 82 39 Y&I0T &l AR & oAU ofevgs =aees fafau

(1) Identify the part of the electromagnetic spectrum which is :

(a) suitable for radar system used in aircraft navigation,

(b) produced by bombarding a metal target by high speed electrons.
(1)) Why does a galvanometer show a momentary deflection at the time of

charging or discharging a capacitor ? Write the necessary expression to

explain this observation.

fordl CE-TIfieeX gads o faw 2 kO 9URs gfaliy & fai | g fama
deedl 2 V1AM Sifee Zifier &1 or1 ga¢= Toiies 100 €, afe SR gfaly
1kQ %, @1 fash fame dieear SR SuR o) 9 it

For a CE-transistor amplifier, the audio signal voltage across the collector

resistance of 2 k() is 2 V. Suppose the current amplification factor of the
transistor is 100, find the input signal voltage and base current, if the base
resistance 1s 1 k().

T 3168 ol IR IR ' fagr fafen)

frdl gdel 39 o1 T 3MUfad THad i W fa=r swifse) ffq 9dmr =t
3 WA L I8 WA o A0 I 3@ Witay foe I8 Afad aim fed
YHR AF H T HIa1 § IR T & U9 ofd F Whd foag W wiewfad @
ST § 2

AT

FRU T4 g F=fafEaa st e i

() 9 THAUT YRR S HIEAHI i JUF HA 916l fRdl I8 W SATIAT T <,
T TUEfdd SR ST9afdd Sl & YRRl i SAgd STHfad YehT¥l i STEd o
& BT B




22.

() o Wbt foret foer mmeam @ forelt Wom wieem A Al €, @ IR
16 B T § 1 A § HwH 1 9% oA § R 98T g 9% &t S ATt
Fo1 o TR €2

(i) WhTT o a4 foor & b it e T & AW & ot g fAuiia g
Bl Y & Wi fosu § dregar s fAuia o 82

Define the term wave front. State Huygen’s principle.

Consider a plane wave front incident on a thin convex lens. Draw a proper
diagram to show how the incident wave front traverses through the lens and
after refraction focusses on the focal point of the lens, giving the shape of the
emergent wave front.

OR
Explain the following, giving reasons :

(1) When monochromatic light is incident on a surface separating two media,
the reflected and refracted light both have the same frequency as the
incident frequency.

(1) When light travels from a rarer to a denser medium, the speed decreases.
Does this decrease in speed imply a reduction in the energy carried by
the wave ?

(111) In the wave picture of light, intensity of light is determined by the square
of the amplitude of the wave. What determines the intensity in the
photon picture of light ?

SA-Hae I\ &1 I *ieh R 5531 & qramE! 9 o A8 W gk 8
F fau =i =Icqe e | fRdt gameR ar, foed o/ I varfed & | e, &
RO FHIeh1F &3 T@TU EifeT |

Use Biot-Savart law to derive the expression for the magnetic field on the axis

of a current carrying circular loop of radius R.

Draw the magnetic field lines due to a circular wire carrying current I.

55/1/C 12
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SECTION -D

23. T 37T e & he & TH Wt H el X F1 BE €| SHb 901 S 4 39 TH 4

Tefored SUBR # < f99d SREHE o o911 98 39 WEfhd ol TRl 3= Safeld

1| UM & I HEfhd Tad FHF 98 d¢d AR §Sh bl IR &l <@
Tohal o7 T 3 9 Yfo T Topafaf™s o1 99 781 11 394 39 IR H 30
frerr #Eica @ @11 e w_iIcd A 8 <Al i fhanfafy &l a9e e =l
AN 1 Teh A= ATHL AT

1= feu 7T yeAi w1 I T

(a) TEEH & fwafafty &1 fagra fafay |

(b) TH 3R 3Gk ek AEGT R SWW T Y&F & -3l oAl &l I

HITSTT |

Ram is a student of class X in a village school. His uncle gifted him a bicycle
with a dynamo fitted in it. He was very excited to get it. While cycling during
night, he could light the bulb and see the objects on the road. He, however,
did not know how this device works. He asked this question to his teacher.
The teacher considered it an opportunity to explain the working to the whole
class.

Answer the following questions :
(a) State the principle and working of a dynamo.
(b) Write two values each displayed by Ram and his school teacher.

us - g
SECTION - E
24. () STUERN IARE HT ARG NG WAL | 3! fohan fafy & faga &1 9
3TE Hifeg |
(i) dleedisll sl wU-3TUd § e i |
(i) ot ereet giawidR & fau wU-o1qu & ual § mafhes IR fadias amei
1 AII FMq HIfT
(iv) 220 V Agfd & fordt TERER ot fhes goec gR1 39 994 fohdl 9m
ot W |, ST I8 110 V—550 W & fordt YEIeiReR bl Ifdd YSH il © 2
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(a)

(b)

@)

(ii)
(iii)

(iv)

(a)

(b)

25. (i)

55/1/C

AT
T TR & fiehe feord 1 HieiraEl & o= Wb | 1 a9 €7 3Heh!
SRAT IS | v, T 1y () < 1) S 1 S Tkl IR Foefedi W
forem wifse < wane feom € o fS9e &g gumt €1 39 e & fag
I Wehed & AU =Teh YT ifig |

SAHA A 3R T T T&AT N Fl HIE SIAHR HUSH! FhEl THIHH o
&9 B, ST USel & SAfeTed §, H < £’ Feht gfd Yehve | FUM Il St
g1 7% fag #ifSy % Foect & IRa fusdd emf &1 OH 2 «f NBA ®1

Draw a labelled diagram of a step-down transformer. State the principle
of its working.

Express the turn ratio in terms of voltages.

Find the ratio of primary and secondary currents in terms of turn ratio
in an ideal transformer.

How much current is drawn by the primary of a transformer connected
to 220 V supply when it delivers power to a 110 V—550 W refrigerator ?

OR

Explain the meaning of the term mutual inductance. Consider two
concentric circular coils, one of radius r; and the other of radius r,
(r; <r,) placed coaxially with centres coinciding with each other. Obtain
the expression for the mutual inductance of the arrangement.

A rectangular coil of area A, having number of turns N is rotated at ‘ f’
revolutions per second in a uniform magnetic field B, the field being
perpendicular to the coil. Prove that the maximum emf induced in the
coil i1s 2 wf NBA.

3T e I58 W STqed o TeTq n, G n, o ST9e-ieh qe R =kl 5o
o Tl I8 & otd FwY & fu §31 cdsl HifSu | I8 9Md g o forat
fagferd © 3R n, TUadTi® & foa merm ¥ qen gy W fem © qm
aredfareh gfdferal n, STIadAIh & oA HIEAH § o1 8, OF TRt I i

ST |
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() org H oo foelt fogfona fora & WhT¥T 20 cm Tohal 93T AR 1.5 STUaIh
F fordt 3qa el A9 W A FAT 81 Hig 5 Y53 H YRR €Id i
T 100 em ¥ 1 fafers &t feafa 3@ wifaw )

S PEN

(a) FHF FHESH H fRdt Telld gievis g1 amkdfas gfdfetsl g s &
fere miferd TRt oM Wifgw | 39! A &War i g fafew)

(b) IR 0.5 D, 4 D 3R 10 D & o A9 e¥ish oM & forg fow mw ¥

() T § foa o9l ®1 ST AfMgyasd IR AT & fow foan s
TMEL? 39 W ! e & faw &R T

() SIIgTI® & T 91 RS ! Wiaehal T & ST & 2

(i) Derive the mathematical relation between refractive indices n,; and n,

of two radii and radius of curvature R for refraction at a convex spherical
surface. Consider the object to be a point since lying on the principle axis
in rarer medium of refractive index n; and a real image formed in the
denser medium of refractive index n,. Hence, derive lens maker’s formula.

(1)) Light from a point source in air falls on a convex spherical glass surface
of refractive index 1.5 and radius of curvature 20 cm. The distance of
light source from the glass surface is 100 cm. At what position is the
image formed ?

OR

(@) Draw a labelled ray diagram to obtain the real image formed by an
astronomical telescope in normal adjustment position. Define its
magnifying power.

(b) You are given three lenses of power 0.5 D, 4 D and 10 D to design a
telescope.

(1 Which lenses should he used as objective and eyepiece ? Justify
your answer.

(1) Why is the aperture of the objective preferred to be large ?

55/1/C 15 P.T.O.



26. (1)

(i1)

@

(i1)

@

(i1)

@

(i1)

55/1/C

=Y o 19| 1 YA Hilch ThTHM STEd 3= 99 916 & Il
oI &% 91 RN | AR 3R RS AT 9@l o faQ &= &1 foum
1 B © 2

3 WG ¢, iR ¢, frent anfianedi &1 o7gua 1: 2 8, % it iR ured
HASH T STIIIH fIHaT=R 1 98 T 1A I STk gRI SHI IR0l
H wfedq o 99 8|

AT
Ife 1 T 9! ufgehTd, fh &aha A 1 TR 316 39 +¢ 3R —¢
T, 9gH Tk TR ¥ d W W E, @ F=fafaa & fau =se g sifsg
(a) dfgrell & ot= & Tl fag W qen dfgeredi 9 amex fordll fog W
forgd &1 &% Yool | &5 i fown w1 guH off wifSw)

(b) UfghAl o e faqamr

(© 39 YHR ffHa Suia &i «ifiar Ja it |

R 3R 2R feonmsti & < orqg Mell &1 39 YR Aafe foan mn §) for i
F1 S AW T o &1 Al IHT 1 foRdt amete aR 9 HaAfea e e

ST, @ sTawT ferw foun # wenfeq 2w iR = 2

Use Gauss’s law to find the electric field due to a uniformly charged
infinite plane sheet. What is the direction of field for positive and
negative charge densities ?

Find the ratio of the potential differences that must be applied across the
parallel and series combination of two capacitors C; and C, with their
capacitances in the ratio 1 : 2 so that the energy stored in the two cases
becomes the same.

OR
If two similar large plates, each of area A having surface charge densities
+o0 and —o are separated by a distance d in air, find the expressions for
(a) field at points between the two plates and on outer side of the plates.
Specify the direction of the field in each case.
(b) the potential difference between the plates.
(c) the capacitance of the capacitor so formed.
Two metallic spheres of radii R and 2R are charged so that both of these
have same surface charge density o. If they are connected to each other
with a conducting wire, in which direction will the charge flow and why ?

16



CLASS - Xll
PHYSICS (042)
SAMPLE QUESTION PAPER (2019-20)

Time allowed: 3 hours Max. Marks: 70

General Instructions:

1. All questions are compulsory. There are 37 questions in all.
2. This question paper has four sections: Section A, Section B, Section C and Section D.

3. Section A contains twenty questions of one mark each, Section B contains seven
questions of two marks each, Section C contains seven questions of three marks each,
and Section D contains three questions of five marks each.

4. There is no overall choice. However, internal choices have been provided in two questions
of one mark each, two questions of two marks, one question of three marks and three
questions of five marks weightage. You have to attempt only one of the choices in such
questions.

5. You may use the following values of physical constants where ever necessary.

c=3X10°m/s
h=6.63X10%Js
e=16X10"C

Ho=4mX 107 TmA™
£,=3.854X 102 C2N1m?

=9 X 10° N m’C?

ate,

me=9.1 X 10 kg

mass of neutron = 1.675 X 107~ kg

mass of proton =1.673 X Lt kg

Avogadro’s number = 6.023 X 107 per gram mole

Boltzmann constant = 1.38 X 102 JK*



Section - A

Directions (Q1-Q10) Select the most appropriate option from those given below each question

A charge q is placed at the point of intersection of body diagonals of a cube. The | 1
electric flux passing through any one of its face is

q 3q &g q
(@) 0= (b) 5 (©) (d) 35
The electric potential of earth is taken to be zero because earth is a good 1
(a) Insulator (b) conductor (c) semiconductor (d) dielectric

If the ammeter in the given circuit shown in the diagram reads 2A, the resistance | 1

Ris
(a) 1Q (b) 2Q (c) 3Q (d) 4Q
20} R
-t Il
Bv
The heat produced by 100W heater in 2 minutes is equal to 1
(a) 10.5kJ (b) 16.3kJ (c) 12.0kJ (d) 14.2kJ

Time period of a charged particle undergoing a circular motion in a uniform | 4
magnetic field is independent of
(a) speed of the particle (b) mass of the particle
(c) charge of the particle  (d) magnetic field

The final image formed in an astronomical refracting telescope with respect to the | 1
object is

(a) Real inverted  (b) Real erect  (c) Virtual erect (d) Virtual inverted

The shape of the interference fringes in Young’s double slit experiment when D | 1
(distance between slit and screen) is very large as compared to fringe width is
nearly

(a) straightline  (b) parabolic (c) circular (d) hyperbolic




Unpolarized light is incident on a plane glass surface having refractive index /3 .

The angle of incidence at which reflected and refracted rays would become
perpendicular to each other is :

(a) 15° (b) 30° (c) 45° (d) 60°
0. Photoelectric emission from a given surface of metal can take place when the
value of a ‘physical quantity’ is less than the energy of incident photon. The
physical quantity is :
(a) Threshold frequency (b) Work function of surface
(c) Threshold wave length (d) Stopping Potential
10. A photon beam of energy 12.1eV is incident on a hydrogen atom. The orbit to
which electron of H-atom be excited is
(a) 2nd (b) 3rd (C) 4th (d) 5th
Directions (Q11 —Q15) Fill in the blanks with appropriate answer.
11 Horizontal and vertical components of earth’s magnetic field at a place are equal.
The angle of dip at that place is
OR
A free floating magnetic needle at North pole is to the surface of
earth.
12 The magnetic flux linked with a coil changes by 2x10°Wb when the current
changes by 0.01A. The self inductance of the coil is
13 If the angular speed of the armature of a dynamo is doubled then the amplitude of
the induced e.m.f will become
14 An electron is accelerated through a potential difference of 100 V , then de-Broglie
wavelength associated with it is approximately A°
15 An equilateral prism is made up of material of refractive index /3. The angle of
minimum deviation of light passing through the prism is
Directions (Q16 —Q20) Answer the following
16. Which physical quantity in a nuclear reaction is considered equivalent to the Q-
value of the reaction?
17. | Zener diode is used in reverse bias. When its reverse bias is increased, how does
the thickness of the depletion layer change?
18 The initial concentration of a radioactive substance is N, and its half life is 12
hours. What will be its concentration after 36 hours?
19. Work function of Sodium is 2.75eV. What will be KE of emitted electron when

photon of energy 3.54€V is incident on the surface of sodium?




20. From the information of energy band gaps of diodes, how do you decide which
can be light emitting diodes?
OR
Give any one advantage of LEDs over conventional incandescent low power
lamps
21 Derive the expression for drift velocity of free electron in terms of relaxation time
and electric field applied across a conductor.
22 Find total energy stored in capacitors given in the circuit
2UF
||
1yF
) A 1uF —— 3
/\T .
|
2UF
23 An a - particle and a proton are accelerated through same potential difference.
Find the ratio (Vo/ Vp)of velocities acquired by two particles.
24 What is Brewster’s angle? Derive relation between Brewster angle and refractive
index of medium which produces Plane Polarized light.
25 The work function of Cs is 2.14eV.Find
(a) threshold frequency for Cs
(b) Wavelength of incident light if the photo current is brought to zero by stopping
potential of 0.6 V.
26 Derive an expression for the radius of n" Bohr’s orbit in Hydrogen atom.
OR
Energy of electron in first excited state in Hydrogen atom is -3.4eV. Find KE and
PE of electron in the ground state.
27 Draw energy band diagram of p & n type semiconductors. Also write two

differences between p and n type semiconductors.
OR

Energy gap in a p — n photodiode is 2.8 eV. Can it detect a wavelength of 6000
nm? Justify your answer.




Section-C

28

State working principle of potentiometer. Explain how the balance point shifts
when value of resistor R increases in the circuit of potentiometer, given below.

o S

R

<=

=

S

29

Using Biot-Savart’s law, derive an expression for magnetic field at any point on
axial line of a current carrying circular loop. Hence, find magnitude of magnetic
field intensity at the centre of circular coil.

30

Obtain the resonant frequency and Q — factor of a series LCR circuit with L = 3H,
C = 27uF, R =7.4Q. It is desired to improve the sharpness of resonance of
circuit by reducing its full width at half maximum by a factor of 2. Suggest a
suitable way.

31

State the conditions of total internal reflection. Refractive indices of the given

prism material for Red, Blue and Green colors are respectively 1.39, 1.48 and
1.42 respectively. Trace the path of rays through the prism.

A

G > \

N N

R > AN

45°

32

Define resolving power of an astronomical refracting telescope and write
expression for it in normal adjustment.Assume that light of wave length 6000A is
coming from a star, what is the limit of resolution of a telescope whose objective
has a diameter of 2.54m?

OR

Write the basic assumptions used in the derivation of lens — maker’s formula and
hence derive this expression.




33

Show that 2350 can not spontaneously emit a proton. Given:

235y = 238.05079u, 237Pa =237.05121u *H = 1.00783u

34

Suggest an idea to convert a full wave bridge rectifier to a half wave rectifier by
changing the connecting wire/s. Draw the diagram and explain your answer.

Section-D

35

(a) Using Gauss'’s law, derive expression for intensity of electric field at any point
near the infinitely long straight uniformly charged wire.

(b)The electric field components in the following figure are E, = ax, E, = 0, E,= 0;

in which a = 400 N/C m. Calculate (i) the electric flux through the cube, and (ii)
the charge within the cube assume thata = 0.1m.

Y

< -

OR
a) Define electrostatic potential at a point. Write its S| unit.
Three charges q+, g2 and gz are kept respectively at points A, B and C as

shown in figures. Write the expression for electrostatic potential energy of
the system.

ri2 r13

B4z 23 93"

b) Depict the equipotential surfaces due to

(i) an electric dipole
(ii) two identical negative charges separated by a small distance.

36

In the following diagram, the arm PQ of the rectangular conductor is moved from x
= 0; outwards.




L 1. . .I.o.-'

L SR N Lix = 2b

x=0 x=b

The uniform magnetic field is perpendicular to the plane and extends from x = 0 to
x = b and is zero for x >b. Only the arm PQ possesses substantial resistance ‘r.
consider the situation when the arm PQ is pulled outwards from x = 0 to x = 2b,
and is then moved back to x = 0 with constant speed ‘v’. Obtain expressions for
the (i) electric flux, (ii) the induced emf,(iii)the force necessary to pull the arm and
(iv) the power dissipated as Joule heat.

Sketch the variation of these quantities with distance.

OR
Write working principle of cyclotron and with a suitable diagram explain its
working. Give any two applications of cyclotron.

37

Derive mirror equation for a convex mirror. Using it, show that a convex mirror
always produces a virtual image, independent of the location of object.

OR

(a) Draw a ray diagram for final image formed at distance of distinct vision (D) by a
compound microscope and write expression for its magnifying power.

(b) An angular magnification (magnifying power) of 30x is desired for a compound
microscope using as objective of focal length 1.25cm and eye piece of focal
length 5cm. How will you set up the compound microscope?
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Yt 397 AT & | 3G Fo7-77 F FT26 T & |
59 Y97-Y7 & Giel Y77 3 : GUS 37, @V &, GUS &, &S ¢ 3N &I T |

&GS 3 H qia yvT 5, J9F HT Uk 3% &5 | @IS § 7 qid §97 &, I9% &
FTHF S| @8 TH ANGIH 5, I9% & AT 3% 8 | @ 7 H R 3H F
T% GeoTeTRT 397 & 37 GV T § did 397 &, I3 & il 37% & |

J97-97 7 GHT T FI5 [deheq 781 8 | a9, @ 37! aici Uk 997 &, diT 3ihl
gIct Uk J97 H 37 qier 371 qict @Al 3991 7 3R wI7 JeTT 1597 T 8 |
98 Yol § 3791 130 7T 59 § & FaeT Uk JIT & FAT 8

BT ST &, T [Hlciikaad Gifaes [Haars! & Tl &7 3991 F T 3 -
¢c=3x10%m/s
h =663 x 10734 Js
e=16x10"1C
Up=4nx 107 Tm A~

£y =8-854 x 10712 C2N1 m™

1
4n80

=9x10° N m? C2

el bl godiH = 9-1 x 103! kg

=[¢IH 1 GIHH = 1-675 x 1027 kg

I T GodH@H = 1-673 x 10727 kg

SATENTIET ST = 6-023 x 1023 ufd o™ A
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General Instructions :

i)

(ii)

(i11)

(iv)

(v)

55/1

All questions are compulsory. There are 26 questions in all.

This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains one value based question of
four marks and Section E contains three questions of five marks each.

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 the
three questions of five marks weightage. You have to attempt only one of
the choices in such questions.

You may use the following values of physical constants wherever
necessary :

c=3x10%m/s

h =663 x 1073* Js
e=16x10"C

Uy = 4m X 10" TmA™!

£y =8-854 x 10712 C2 N1 m™

1
4n80

=9x10°Nm?2(C?2

Mass of electron = 9-1 x 10731 kg
Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 102" kg

023

Avogadro’s number = 6-023 x 10“° per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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Qs A
SECTION A

g arrs R g9 s o fsem 3 afe o ar Sofisen | gifoa 8 |
T g 1 YaTied S T8 2 | A1 IR ek qed g 2 U I g
HIT |

Nichrome and copper wires of same length and same radius are
connected in series. Current I is passed through them. Which wire gets
heated up more ? Justify your answer.

1 Tagq-grechia T01 ol 3K HT Jg hid! @ ?

Do electromagnetic waves carry energy and momentum ?

Ffe ST @1 o SATafad TRt i T Tehre § SiqeATiud st fean S, |t i
% fi50 1 ~dan fo=e i fohe yeR afafaa g 2 rer v |

How does the angle of minimum deviation of a glass prism vary, if the
incident violet light is replaced by red light ? Give reason.

39 iEe 1 AW faRae s foggd-grash fafeRter i Faren whid i gl
g |

Name the phenomenon which shows the quantum nature of
electromagnetic radiation.

= aftfa uftfeafa & dearfe i gaumar 1 aM s

------ B
% %

------ B
% %



Qs d
SECTION B

6. THA Tl fomd 3R fg ferlt safoshwor < fow fisan et @ifw | of@: 39 y&hR
TR HR fada Jeddi & o= Q3= 1 Ieei@ HiIT | 2

reran
Jgferd JhTe fopell dicitise Py § 9T & | 99 I8 gfod T g fpel 3=
TIeRIES P, § TFAT 8 Q1 AlG Py, 1 UTH-31& P o IH-31& § 0 vl 41T 2,

T Py ¥ A a0l g Yehrel g1 o T07T =4sTeh fTRaT | /9 0 1 HH 0 § 2
& o9 forerRer sear B, digar 9 oo w1 e o fo amw difee | 2

Draw the intensity pattern for single slit diffraction and double slit
interference. Hence, state two differences between interference and
diffraction patterns.

OR

Unpolarised light is passed through a polaroid Py. When this polarised
beam passes through another polaroid Py and if the pass axis of Py makes
angle 6 with the pass axis of Py, then write the expression for the
polarised beam passing through Py. Draw a plot showing the variation of

intensity when 0 varies from 0 to 2m.

7. 3 fagq-gradhE o w1 g {9 deed 39 gehi foeror s @
(@ 102m<r<10®m

) 103m<i<10lm
Tk 1 Teh 391 fAfgu | 2

Identify the electromagnetic waves whose wavelengths vary as
(a) 102m<r<108m
b 103m<i<10lm

Write one use for each.

55/1 5 P.T.O.
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11.
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o1 il o) s i Tl Foragd il rab a1 el ) sufEaf i b
Il § T ARG FHoni w1 ST et fomiy =@ & i Srafia ot
% =3 o foru fomam Sfrar 2 |

Find the condition under which the charged particles moving with

different speeds in the presence of electric and magnetic field vectors can
be used to select charged particles of a particular speed.

a7 a9 X Topelt el gTEgioH W] i I i o T 12:5 eV o Saidgiv
G 1 SUINT fohaT SITAT B | AUTeRAl SR de&dl Scatia w@redl shi goft feiia
HIRT |

A 12-5 eV electron beam is used to excite a gaseous hydrogen atom at
room temperature. Determine the wavelengths and the corresponding
series of the lines emitted.

(a) TR Frareh, 3R (b) fIga-graes oM o foTu 3wk wgred = @ 7o ferfaw |

Write two properties of a material suitable for making (a) a permanent
magnet, and (b) an electromagnet.

Qus |
SECTION C

(a) feu T gfuss & Rl @ s faver=w @ ofafdd w0 w fa
YRS 30 ST 9 T B TS | IIGH fawaR H fRE U g
gftad fepam w2

(b) TuE U A #, foret @i o fifaci @ uh Ufier A 3R 4 Q &1 T
gfciges FAa fohaT TR 2 | |id i STTaieh Jialyg 2 Q 3R fogq-aesh
I (emf) 12 V& | diceHieX 3T UHIE o TTeITeh Uiehiold shifolg |

(V)
N\

|
12V]'2Q

VWV
R=4Q
(a)  The potential difference applied across a given resistor is altered so
that the heat produced per second increases by a factor of 9. By
what factor does the applied potential difference change ?

6



12.

13.

55/1

(b)

(a)
(b)

(a)
(b)

(a)

(b)

(a)

(b)

In the figure shown, an ammeter A and a resistor of 4 Q are
connected to the terminals of the source. The emf of the source is
12 V having an internal resistance of 2 Q. Calculate the voltmeter

and ammeter readings.

V)
N\

|
12V]'2Q

VWY
R=4Q

I Higed fohd TR foRarm STem 8 2

foret T Aigford aXT % Q1 UTRd SISt 1 TRl AN 640 kHz

3R 660 kHz & | 9Tgsh 3R Higash famd 61 Mgl Fa hife |
TR HIgTH o fOIT TTaweh dvg e o1 &8 ? 3

How is amplitude modulation achieved ?

The frequencies of two side bands in an AM wave are 640 kHz and
660 kHz respectively. Find the frequencies of carrier and
modulating signal. What is the bandwidth required for amplitude
modulation ?

frafafaq oma 4, = @ty seie smfchen sRfia 8 otuan wwafefen
st ?
N
T TR
Ul quT fosesrRl @1 afuy oTR@ Eif oft sueht franfafy w1 Ieor@
T | 3

In the following diagram, is the junction diode forward biased or
reverse biased ?
™ WAMN—o
L1
L +5V

Draw the circuit diagram of a full wave rectifier and state how it
works.

7 P.T.O.
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15.

16.
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TSN T I HeddT 1 STANT Hish ITg SUMST foh SIS i TehraI-faq
TefteRtor fore yehR Tonfua femam S wekar B | YehmI-faga g9 % 39 @ aAeqon
i forfgn feht sameen @ faga gra & 1 S ged |

Using photon picture of light, show how Einstein’s photoelectric equation
can be established. Write two features of photoelectric effect which
cannot be explained by wave theory.

(a) 589 nm TUICEH 1 g Thavll Yehrel IY & Torell It o Io8 W (e
BT ® | A A T w = 1-33 8, A1 G Jh1e i qireed, ghd
3R AT TG HIT |

(b)  1-55 3 o hid U his IVIA T ST T 8 b Qi
BRI hl Ashal BT wWH B | ARG 38 W Hl ®ikE gl 20 cm &, dl
TS Fehdl BT 1A HIQ |

(a)  Monochromatic light of wavelength 589 nm is incident from air on
a water surface. If u for water is 1-33, find the wavelength,
frequency and speed of the refracted light.

(b) A double convex lens is made of a glass of refractive index 1-55,
with both faces of the same radius of curvature. Find the radius of
curvature required, if the focal length is 20 cm.

HUSICT o A o S AT Shed ! IR fAfaT | Th-geR R feawet
g% 1 RSl GHIE GRATICTRIS, Sehl TFaTgal §WH 8, % 3T Sehed
foTe =Iereh eua HIfT |

AT

Torell Fusell & Taehcd i TR foifae | fopelt forpq-ate® 9@ (emf) & &I
Y G Yok L H Eiad ol o [l o357k ITSd <hiforu |
Define mutual inductance between a pair of coils. Derive an expression

for the mutual inductance of two long coaxial solenoids of same length
wound one over the other.

OR

Define self-inductance of a coil. Obtain the expression for the energy
stored in an inductor L connected across a source of emf.

8



17. (a) forelt tfiex Ag =1 R fiaga fafee |
(b) ol Tfex g o, oT@ # ST 3R, Thilg R 3R S & A gft [; W

T fomg T BT 2 |
R S
G
A 2l B
A
| \/

whiig S & dred H forelt o19ma Ifatg X & HAId i T 3T Jged

fag gl I, RO B 8 | [y, Iy, 3 S & 9al § X & ¢ g3 yrea
HIFTT | 3

(a)  Write the principle of working of a metre bridge.

(b)  In a metre bridge, the balance point is found at a distance /; with
resistances R and S as shown in the figure.
R S

A
| \/
An unknown resistance X is now connected in parallel to the

resistance S and the balance point is found at a distance /9. Obtain
a formula for X in terms of /4, /o and S.

18. Torell TUhihd HIR EEAT &1 sdieh @ Wiy | FHfdfed § T3 6

wrt faReu : 3
(a) Ift=

(b) =

(c) Al

55/1 9 P.T.O.



Draw a block diagram of a generalized communication system. Write the
functions of each of the following :

(a) Transmitter
(b) Channel
(e) Receiver

19. (a) Torelt givieeX & <9 @vel @& &Rt fafe |

(b) M@ ¥ ‘AND’ ¢ & foru 31 fasfl atew A 3R B <o mu 8 | ffa
TURRY GifEU 3 36 Aifoeh ¢ o Tt g groft fafay |

t;  tots ty tstg  t;  tg
Al N : —
(farar) | o ' '
B I 1

(a)  Write the functions of the three segments of a transistor.

(b)  The figure shows the input waveforms A and B for ‘AND’ gate.
Draw the output waveform and write the truth table for this logic

gate.
tq to tg ty  t5 tg ty tg
Al ! I —
(Input) i i | | l
B | |

55/1 10
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21.
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(a)

(b)

(a)

(b)

(a)
(b)

(a)
(b)

A S H fRE wiiete Sefteh (que) gra idfsrs s
fafa =t g foptor s S |

et fefafaa o= o fou e & | 390 @ foRa @ o s 39,
fopell Eicia eofieehd (GEeM) &1 @1 & H, I B AR

figwereh o &9 H HUT ? HRO FT |
L] &aqar (D) gieh (cm)
L, 3 8
Lo 6 1
Ls 10 1

Draw a ray diagram depicting the formation of the image by an
astronomical telescope in normal adjustment.

You are given the following three lenses. Which two lenses will you
use as an eyepiece and as an objective to construct an astronomical
telescope ? Give reason.

Lenses Power (D) | Aperture (cm)
L, 3 8
Lo 6 1
Ls 10 1

I — g Fam fafgn ot 30w =) afew &9 ° = il |

s R 1 @ 9999 AR FUsie™l P AR Q, & wEs: 1A
3ANV3 A 9r yaifed & @I &, XY AN YZ qal H Th-ge o dread,
IR Tehrgl T § | T PUSITAT o hrg T A FEIhIT & T IHHTIT 3TN
femm s ifse |

State Biot — Savart law and express this law in the vector form.

Two identical circular coils, P and Q each of radius R, carrying
currents 1 A and V3 A respectively, are placed concentrically and
perpendicular to each other lying in the XY and YZ planes. Find
the magnitude and direction of the net magnetic field at the centre
of the coils.

11 P.T.O.
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23.
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T HaEH THR Uigen! TUTi A 3R B forel V diee &t a2 4 gaifsa 8 3R
e s o< 2 | feom =t 319 @id fear Siar @ 3 59 ganfa < ufgwmst &+
ik T & 9 Tdgare K 1 I3 wagd W e Sar 8 | 39 gl g
H qEEd W 8 qd 3R Wagd W o 99Eld. 9fad $ol [RR.Agd el ol
U F1q I |

Two identical parallel plate capacitors A and B are connected to a battery
of V volts with the switch S closed. The switch is now opened and the free
space between the plates of the capacitors is filled with a dielectric of
dielectric constant K. Find the ratio of the total electrostatic energy stored
in both capacitors before and after the introduction of the dielectric.

@UE g

SECTION D
T <1 ATATSH 4 =i H g3 oAl & a9 § U i@ GH=R-TA | 9l | 98
3 @ & a9 § $© AfUs T8 a0e IR 3R 39 @ ° gr-ad $9 I
IR | YD | 38 I S Hefl X1 | ifcenl § €@ o1, I8 o SMER 39T
HIATS o YT o I o oh1 SATE fopall |

(a) A H &1 geedT 88 a8l W & Uidsenyd o1 ? Hueh fo=r & 59
Qe 1 1 HRT AT ?

(b) =TI W UfTSITaT | Satt Geh B4 sl TfshAT hl AT HIT |
(c)  3TYeh foaR & TN TR ITh! HIATS GRI TSR qoI o1 & ?

12




Asha’s mother read an article in the newspaper about a disaster that took

place at Chernobyl. She could not understand much from the article and

asked a few questions from Asha regarding the article. Asha tried to

answer her mother’s questions based on what she learnt in Class XII

Physics.

(a) What was the installation at Chernobyl where the disaster took
place ? What, according to you, was the cause of this disaster ?

(b) Explain the process of release of energy in the installation at

Chernobyl.
(c) What, according to you, were the values displayed by Asha and her
mother ?
«us g
SECTION E

24. (a) AR ‘22’ % fhel fgga o Hror 3uehl 9afT W@ W fgga & og @
r gl W feuq fopefl forg W farggd-&i E % foig ok sgeaet <hifsrg |
(b) r>>aa3%QE3ﬁIra?aﬁ%[W@ﬁﬁQ|
(¢) 3fc g foga Torelt wpem™ aTel foggd-aa E, § fooa &1, ot 3 foya A
TRl o sl o Y feufa w1 s feuw Hifse ofk et &
TR H 39 fggd T HRRA SA-3ATUN & e =ees fafem | 5
arera

(a) TS FHI T ITAN Hleh 51 MO Tcd o hl Tohell TohEm™ e
I IE) THA Tael Se % BT -8 d it |

(b) Torell oF=a: o<t THae Tael 3fe 1 THAEH TS STE™ B +6 7 |
fopelt formg TR q 1 3F=d | 30 STERIG THad e % T9E g r W
oo fereft foimg deh @M # fobw 7T e o foTg =steh T shifo | 5
(a) Derive an expression for the electric field E due to a dipole of

length 2a’ at a point distant r from the centre of the dipole on the
axial line.

(b)  Draw a graph of E versus r for r >> a.

(c) If this dipole were kept in a uniform external electric field E,
diagrammatically represent the position of the dipole in stable and
unstable equilibrium and write the expressions for the torque
acting on the dipole in both the cases.

OR
55/1 13 P.T.O.



25.

55/1

(a) Use Gauss’s theorem to find the electric field due to a uniformly
charged infinitely large plane thin sheet with surface charge
density o.

(b)  An infinitely large thin plane sheet has a uniform surface charge
density +o0. Obtain the expression for the amount of work done in
bringing a point charge q from infinity to a point, distant r, in front
of the charged plane sheet.

forell gfth X o1 Tl ac 1A V = V) sin ot ¥ @4 T man g | Fefafea
% 4§ fe@r MU U s H dicedl, 9 3T IRk o =T i e W B

Yy A | | |
| | L C
~ i/ O\ AT
I Y SN E
(a) Ik X’ I IEATHT |
(b) TR A, B 3R C H HIF dleedl, 9/ 3R I9YE Wik &l qHug §
frefia wtd § 2 o I A gfiee hifs |

(¢)  ac @I i G o 1Y FHeh! Hfcenan fpE TR fo=mor et g 2 W%
I ST |

(d) YUY § g IR ac dieedl ¥ THh HA-GFEY & (AT oholeh ITd
HITTT |

HAAT

(@) ac SFE % AR @ WiT | gEET 89 B 6 Sufer § oo
H g3 N Bl <l Tt Fosell, fSrad yeish 61 S 1 &%
AR, § I fagd-ares 9o (emf) & foTT =eish e hifST |

(b) U9 © qfTaw hl AR oRATRd 10 m T Hi3 &has FTeh 88, 50 ms~!
&1 =1 F, 0-3 x 10~4 Wh m=2 3 gt & raeh &7 o &fdsl "eeh &
TRt W R & 2 | 39 ®8 ° I fagq-ags 9 (emf) 1 dTcedioreh
U= F1d hifSe |
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A device X’ is connected to an ac source V = V|; sin wt. The variation of

voltage, current and power in one cycle is shown in the following graph :

(a)
(b)

(c)

(d)

(a)

(b)

(a)

(b)

(a]
7/
7/
/
/
/ ——
/
U
v a
\
\
\, ——
\
\
\
\

Identify the device X'.

Which of the curves A, B and C represent the voltage, current and
the power consumed in the circuit ? Justify your answer.

How does its impedance vary with frequency of the ac source ?
Show graphically.

Obtain an expression for the current in the circuit and its phase
relation with ac voltage.

OR

Draw a labelled diagram of an ac generator. Obtain the expression

for the emf induced in the rotating coil of N turns each of
_)

cross-sectional area A, in the presence of a magnetic field B.

A horizontal conducting rod 10 m long extending from east to west

is falling with a speed 5-0 ms~! at right angles to the horizontal

component of the Earth’s magnetic field, 0-3 x 10~* Wb m~2. Find

the instantaneous value of the emf induced in the rod.

quTy <Al gty fafage | gen g 1 ST ek ST9edd & W
geartud i |

TeRTST o WehlUM <hi Tfshal g iRagehd: gfad wehmer fovd TR wmea fomanm
SITAT 8 ? S& hid I U = 1-5 &, Al 91g — Hid HAAYS & fog
SEET IV A HIT |
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(a)

(b)

(a)

(b)

(a)

(b)

9k § W @ Ydd I9d 9l o IS g Uidfers §941 230 o foTu
foror s wlifae | ot 1 wreRE g % UGl § 39 HESH 1 ST
foru =ieres rea iR |

91 © i & GHaTg TSH & oAl 8 I3 TR [R0T 39 WY =IAaH
ﬁaﬁazﬁ%,aawﬁwwmﬁwﬁw%mw%@m%l
fsm o geety <t =t afiepfora ifse |

Define wavefront. Use Huygens’ principle to verify the laws of
refraction.

How is linearly polarised light obtained by the process of scattering
of light ? Find the Brewster angle for air — glass interface, when
the refractive index of glass = 1-5.

OR

Draw a ray diagram to show the image formation by a combination
of two thin convex lenses in contact. Obtain the expression for the
power of this combination in terms of the focal lengths of the
lenses.

A ray of light passing from air through an equilateral glass prism
undergoes minimum deviation when the angle of incidence is 3 th

of the angle of prism. Calculate the speed of light in the prism.
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