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

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

e Please check that this question paper contains 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
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students will read the question paper only and will not write any answer on
the answer-book during this period.
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AT 3397 :
(i) @ ¥eT A & | 3T F97-97 § 7 26 FHT & /

(i) ST YH-7 F5 YT & : GUS 37, TUS &, GUS &, GUS T AN G T |

(Gii) @IS HTHE5 YHE Tdb H11 3FH & | TETHE J97 38, Jab 52 3HFH & |
GUETH 12 J97 8, J9% $ 3 HFH & | GE T H 4 37% BT U JoIreIRa J97
BN G@IETH3 Jo7 & J9h 5 3% 5 /

(iv) I97-99 § GHT W Hi3 lahcq 781 & | a9ifd, g bl aici Tb Jo7 7, i 37hl
JIc? Uh Y97 H 3N qie 371 dic? dil F991 § S7aikes 5I7 JeT7 137 T 8 |
98 Io1 7 37191 13T 7T 5T 7 G FacT TF FIT & HAT 8/

() &l HFTIFE F 3T [AEfcf@a sifds [garsl & gl &7 399017 #T G%d & -

c=3x10%m/s

h =663 x 10734 Js
e=16x10"°C

n,=4nx 107" Tm A1

g, =8-854 x 10712 C2N1 m2

1
4re
(o]

=9x 10° N m?2C?2

m, = 9-1 x 1073 kg

¢ 1 GoIHH = 1-675 x 1027 kg

I o1 GodHH = 1-673 x 10727 kg

SATENTIET ST = 6-023 x 1023 Ifd o™ A

SieeaH M FHIdmh = 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"°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 1072 kg

023

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

Boltzmann constant = 1-38 x 10723 JK!

55/1/RU 3 P.T.O.
Downloaded From: http://www.cbseportal.com



Downloaded From: http://www.cbseportal.com
TuE A

SECTION A

1. Tt Fecht & @ehea’ ug i g T | $ERT TH.ITE. (S.1.) T
fafau | 1

Define the term ‘self-inductance’ of a coil. Write its S.1. unit.

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

Why does bluish colour predominate in a clear sky ?

3. Ui frel arR & T @1 fafm adi T, qn T, W I — V i@ (%) o o

ST T E | 39 QH1 Al H § HIH-H1 919 g8 8 A 3 3T FAl 2 1
T,
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. ABE GIR # fhE 7@ =R fafy 1 39 g B 2 1

Which basic mode of communication is used for telephonic
communication ?

5. ToRJdga &7 W@d 994 (95) 91 i T8l S § ? 1
Why do the electrostatic field lines not form closed loops ?
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Qs d
SECTION B

6. TESISH T H T§ HIS SoideH qdid Id STTEAT H AqH ol TawAT H
YT HIAT 7, A1 3T AR & Tralg ¢ Sl aureed § = giEdd gnm 2
I IR I gfse & foiw &R 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 Hehdl i I G Hehdl H HIGAH ohl STTaRIRAT h
Fifered & few, T SRl o1 Seai@ hHIfT | 2

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

8. 3 H guiy Ty fogd ufwy et #, Y BE @ fagd wate 7 g i feufd A,
famgati A o1 D o = fawear=R #1 AW, fF@s % FEmi % 3w 8 9.

I | 2
3Q ol
F—WwWw» D
1V T éRl
R
2 Q
_—~ 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—WwWwWw\» D
1V 717 %Rl
R
2Q
_—~ 3V
A | | | C
[ B | [
6V 4V
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9. U Uyt gEASRll sHMH % fT SRl 125 cm AT 5 cm WIHE gRAT % @
stfverd o fow o § | afe 3@ gemesff @ 30 SadH swar e A &, A
HAfYgeeh T AR o s= I gt F1d HT | 2

YT

forell B guarll < SAfWgwIeh < T Afeht i ®ihd gRAT HEM: 150 cm qAT
5em @ | HEFT GAGH H @ fEud aeqell i qEd o T geell o srmadd
gman forerft gnft 2

afe 30 qeaff & 3 fepciivfier g & 100 m 3= @R (FHR) &1 @ S, o
ATUgEeh o g ST T 2Ter 3 Yidfers i Harg ferat grft 2 2

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 A0 i T FH (F[IAH) I H TAH
aftehferd T | I8 qlTeed gEgeM WHIY % TagH o foRE Wi (STe,
39, T § g 2 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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SECTION C

11. 3@ H g ¢ 9i@ey §, §4iE C, 1 fawar=i qem sed died Sl & 74
afeford hifTe | 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, C;=30 uF and C4=15pF.

e 1 1 I 1
A C; G Cs =

12. Tt arctes | 379w ATkl o AUATE a9 qen faenfd e & e greeg {9
I |
L TS 1 Teh ATeteh, ‘B’ fo[q-args a1 (3.00.1%.) & U .. (d.c.) €
YISl 2 | Ak Bl R T@d g, Aeieh (AR) I Eidet 35eh! TFeTs i
THT R & 1T, Tne HIfT S STadTg S W R garE g | 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 Hifve foh rygfad weerer fopell diciizs @ 8okl o o 99T Rdeha:
gferd S Bl T 8 |
(1) I, e s igfed v foRet dioise P, W tufad gar & et T
3 qIolise P, % T8 W@ Sl 2 frwes witd-s1e P, o qiid-314t <
THTR & | P, o1 341 319 | fer wd gu, afe P, &l AR S, d
qIoisel P, A1 P, § YTOTHG Yehrs1 <l disrarsti, shast: 1, @ L, | =
e BT ?
(i) I, q L, dorare & s= gy ke | 3
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State clearly how an unpolarised light gets linearly polarised when

passed through a polaroid.

1) 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 Iz-

14. WISEH FIhh i TRITNG HIT | STFGER | 391 HH Th (1) § A F1 W@
7T 3 2

1-56 MHz 3G 1 50 V 3T 1 Teh dTgeh alT i 10 kHz TR i et
STEshIT qUT gRT ATgicra foRam SiTaT 8 @ 50% 3T Aige 3cad 8l @ |

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 fCom § U UheHH gmaﬁq%ﬁﬁ)wﬁa%mm
B | ‘q AV qAT ‘m’ TEHH H T HI, véﬂﬁ%%ﬁﬁ@ﬁngY
Wﬁg@rwm?ﬂm%%méﬂm W%B%mﬁﬂam
36k TEAd, QM1 a1 oIS H @ | RO od §Y 3E HU b TEU-IY HI @
HIT | 39 01 gRI Frachld &1 o ITfCR, Teh Feht H qF 1 T3 g < g
S A HINT | 3

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

of charge ‘@’ 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.

55/1/RU 8
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16. (a) feuw o goft wer.t.3m. (LCR) uftuy ® fagq o den aieedt § sar
&1 7 fAgff@ Hifm |

R =400 Q

V =V, sin (1000 t + ¢) —C=2uF

55888
L =100 mH

(b) uftefaa hifSe for 39 ufay ° gutfia ¢ & gy foradl anfar =1 o
anfafr genfer Siret STe {6 aftaer st wifh TTome T (1) & 9T | 3

(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.

17. UfERR % ufwefiy fem & samwehied &9 % foe =ee fafan | 3ok g
Tai e o gew § auiq Fife o6 fowemom g i srfvamon 6, foreht
forgq uftay § et genfr & omafyr 9 smmRfiE 89 61 oo g 8 gagmn
T AT § | 3
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.

18. EEUE o fUgrd & ST © Ig <5y foh i3 THIT qUTy 99 qiedH 9 fora
ey § Y 99id BT 8 | 3 Td o {9 9 %1 goamad hIfSe | 3

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

55/1/RU 9 P.T.O.
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19. ¥& 29T U oRE § P a9 Q T (ZR) W UEET | 3 g9 U et (gRY)
& G o T Tcam il s978T |
T

Ao—?

Be—1~“
30 ufmy & fEfud 6 & fae e e (gr) &1 9m fafae qon g 9
itk faRaT | 3

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

Q

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

Name the equivalent gate representing this circuit and write its logic

symbol.

20. foreft @3, (C.E.) TioRet yads 1 afiuy @ 1T | 39eh! HRifafy =i
Y H TI¥ HIG qAT 39 Yd€eh 6l (i) 9 AfeH, (ii) dleedl e & fag
= foifgu | 3
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.

21. (a) YRR 91t o i SAfrcrerfore Tur fafa |

(b) Uh JfFAA JW % YT b Bod b &9 ° fufas st w1
MG FAEY | 3 g ggqul skt i fafae S 38 e (umw) @

EEINASIRE T 3

(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
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22. (a) hm-foerq ywE 61 gfeeT #§ dF IRfeR otema @ Ufera weton

Y H Ui I |

(b) HEY T Tt hIfST fob 37 Fequn <hl =, YRty & fagra g =
TEl B FeRdl | 3

arere

(a) WIZMI % 3 &I TUEHl H IJoct@ hifT FSHHT ITNT AT
TehTeI-fargld THteRtoT bl TTfud e | forar Siran 2 |

(b) 39 HHIRU | (i) <t TR ae (i) PRI fawa 6t aronsti 6K =men
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 <h
foR[q-FIF Wl G 1 T L T AT | THTsh 98 =@l H | IR 77 |
=g AR IThI Il FERAT % ToU foeas | 38 gAeht 3k YSIEl I S
A Jd TETH TR Uga1 I Al hl B § IgH WA TeATg o e bl g
X fen |
frefafed gt o ST SN 4
(i)  9Rd =R | for[d o9 gearg shi dieedn a9 g fhal 8 ?

(i)  ATrehd 5 o[ IR 1 89 ST Hid 7, ITH & AT i TH,
(e €T ieedt hi ATavTehal gidl 8 | Fi 2

(ii)) 1 . (d.c.) Aeeal & AW & IFIA (IgH) & T TEBHT H
TN 1 Gehal & 2

(iv) 39 & 8 A g JGRIA & TUN T Ieoid hig |

55/1/RU 11 P.T.O.
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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 :
) What is the voltage and frequency of mains supply in India ?

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

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

(iv)  Write two qualities displayed by Anil by his action.

g us g
SECTION E

24. (a) foegq wetem @t gfonfya HifSe | sae wa.eTE. (S.1) uEe fofEu |
“Tesr-aggfaehl o 38 w1 Frem forefl off SToRR a1 wTew (STHTY) & Hga
Ie31 o T ¥ 2 |7 Toh U IS8T oh! gl § 39 oA i giee
i |

(b) TEH % FrEw & 3y g fag hifse Tk whmmm ey mefiT S
(@) o i faegq-&= &1 9F I g1 B | 5

AYAT

(a) forelt T dfgemr (wie) @urfa ® dfad S & fofe =6 goad
T | 3o@ el fagq-am & ol e o foTw sstes U shifsw |

(b) IO ®Y W ARG T TUIR Ulgehl (W) FLTMA Sl Th 3T Fadd
(3t 3t TR o) SAATANTG GuiE o g T & e T R | I8 SRRy
% 3@ gaoH O 9fed S &1 09 Y H PR (Thd) a9t |
Hfad A1 o A 8 S BAT | 5

(a) 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.

55/1/RU 12
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(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 ARG ! TAT ¥ Tohefl 9t FHecht garmd (TeadHiet) & HRiM
fagra qen sEifafy % e A | 358 () T o H{ i (Bsw) grashi &,
(i) T4 T8 IS 1 F1 T 7 ?
fopelt armTdt (Aeaanfier) o fore 3Teht (i) 9T gunfean a0 (i) dieeal gumear
ggi shi it T | g ganfear § gfg & dieedn guttedr 1 S@HT STavE
ERUEEIE 5

AT

(a) Trelt 4/ e % e 4 I UW TARA A W R T ¢ g W
T 47 B ¥ forw uw wiww @iy w9 #, et - wed fem ¥
I @ fafegw |
399 R B < forelt a1 () % g @ ST 31§ & IR, x g W
foora, fore fog P W g=him &9 & fou =ivs ogcaw ifve, afe 5@

o & forgd 9w vaTted 8 | e |

(b) T HifE fo s/ — |ad Fem @, Wreer o giwefie frem = aarere

(3¢eT) =9 | Fe,
-> -
if B.dl = pl
% &9 H Y h RAT I TRl &, &1 1 39 I8 § FiohL oA e
FA U B | 5
55/1/RU 13 P.T.O.
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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.

26. (a) T HAEEgG A S; A S, I THavll qGl Icqd B U SAfqhor Jet
AT 8 | O T S, gRT S qT ST e,
Y, = a cos ot AT S, NI e foreemod,
Yy =acos (ot + ¢) 2l
fopelt forg R wftomft foreemet o Smam W foiw =osteh wTed <hifg 31
quIisy foh 39 g W ffore,
I = 4a2 cos? ¢/2,€F'ﬁ|
a8 gur} e faamsft safaestor & fore gfdery (3rd) Tefia i |

(b) I % fg-ford s # safaertor fhsit W o g Bran B, 59 () @ 3R
Y TISTS o1 < ATT; (i) Thavll @ld o TAM T Iod JehT3 bl Hid for

S ? 5
Ja

55/1/RU 14
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(a)

(b)

(a)

55/1/RU

IE[ <MW T MG H, T hl Teh om0 ‘PQ, i & 57 ABC &+
%ol AB W AT geRt Beteh AC @ il gt B | 39 foRtor < Amt @
I HIf | gige fh

i+ Ze=LA+ 25
&l & qAT e HAN: Tarre o1 g Fiq v 1 &g = 8 |

B C
AT I o Y fome™ HI & Giadd sl e & 9T Th TT%
(ST@) Y | £ & 1 U —IaH 8H o 1T I (fqa-e) i Seoid
HIT |

TS5W o 10T (A) 1 0H AW To=e™ I (5, ) % SR B hi A
T g o fU5H & AU (p) 997 £ A & 9 qF-g 9T shifag |
5g8 TISH 10T A 1 A 60° BH o oI 1ad-ies 1 AR Ied hifw | 5

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.

15 P.T.O.
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(b)  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) 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+ /38

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.

(b)  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°.
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