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(i) T %97 IfEd &

(i) $HTT-T R FTI0ONTE 1 YT 18 8% & Fv7 37-T93909 794 8
oK 9% wF HF W E

(iii) ¥979 @ 18 ¥ ¥9F ¥¥7 a1 3% &1 & ¥97 19 § 27 ¥ yIF ¥yv9 A 3%
FE T FvT 28 B 30 ¥ 9% §¥T wid 3% F &/

(iv) X9-97 ¥ §599 W F¥ fG%ey 761 & | a=9fs, & H# arc 0H §97 7, A
3# G ©F F97 & HX vy 3@ aret aH yeA § qoRE =97 YT
T g e NN R Ve G R T F F AT UF yeT 8 S E

(v) FaFaer & IET F A T 2 1wt I omavawm @ T oW
TETIFT TR T THd 8

(vt)

ST EvaE g W [rfefEy vifie Fuaisl & wE) &39I a7 g%
c=3x 10% m/s

h =663 x 10-34 Jg

e=16x10"1°C

M, =4n x 1077 Tm A~

1
4dne
a

=9 x 10° Nm?2 C?

m, = 9-1 x 10731 kg

General Instructions :

(i)
(i)

(i)

(iv)

85/2/1

All questions are compulsory.

There are 30 questions in total. Questions 1 to 8 are very short answer
type questions and carry one mark each.

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

There is no overall choice. However, an internal cholce has been
provided in one question of two marks, one question of three
marks and all three questions of five marks each. You have to
attempt only one of the choices in such questions.
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(v) Use of calculators is not permitted. However, you may use log
tables if necessary.

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

¢ =38 x 108 m/s

h =663 x 1031 Js

e=16x101°C

M, = 47 x 1077 Tm A~}
1

——  =9x 10° Nm?2C?
41teo

m, = 9-1 x 1073 kg

1. o omfte @iEd TaER O & i fave ®1 A fer (efEdl) =69 g 2
3R o WF qF W A R S M % YT W Fa § ? 1

Why is the potential inside a hollow spherical charged conductor
constant and has the same value as on -its surface ?

2. U quaHY 3 SR 9Naa ¥ P s & o e g ) oy & fRE we
R A IH W, T SER T @ I 2 | 3§ W W fefated #1 ue =g
(i) J=t & g &7 & &GS ued 9 (i) FHT H0T 7 1
A magnetic needle, free to rotate in a vertical plane, orients itself
vertically at a certain place on the Earth. What are the values of
(i) horizontal component of Earth’s magnetic field and (i1) angle of dip at
this place ?

3. & AR F T (<) 9V (W) (PQRS) #, fFel THUAH T=HhT &F & F<X
AR, M@ T fRET T FER, T TN (9) & T=eq quad W iaaE fean s

21 ow ¥ I faRm-amr & e w=m e 2 1
X X X X X X X X
p Q
X X X X X X X X
S R

X X X X X X X X

55/2/1 3 : P.T.O.
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FREEhEJglosedn Joop (PQRS) of wire is moved into a uniform magnetic
field at right angles to the plane of the paper as shown in the figure.
Predict the direction of the induced current in the loop.

X X X X X X _ X X
P Q

X X X X X X X X
S R

4, fr=fafen o &t fagq-gesa o & 9 fafge, () St gedt &t 9 () #)
FAC & E A1 (G0) N AgEE F e ¥ 996 g ¢
Name the electromagnetic waves, which (1) maintain the Earth’s
warmth and (ii) are used in aircraft navigation.

5. fodl o9 W afe A 1 % TH9 & WH W AT O & Oy F9fad @, o 39
wF8 g0 ¥ 59 TR 1iEd? 2m 2 S 3w & fag sno fafge |

How does focal length of a lens change when red light incident on it
is replaced by violet light ? Give reason for your answer.

6. fwdl ofE 3 WY 79 IS TEEH O (A) § 99 e faf@u |

Write the relationship between the size of a nucleus and its mass
number (A).

7. fRl ool @ dag AT aoed (A) ¥ 0% @ v (V) % i % ae
IREH, F & TS (JAW) | IET |

Show on a graph the variation of the de Broglie wavelength (L)
associated with an electron, with the square root of accelerating
potential (V).

8. frdh dqu fuE ¥ foupm ot @ v ey | # w sfew € AR 7

Define dipole moment of an electric dipole. Is it a scalar or a vector ?

55/2/1 : 4
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% eVl‘§'1¥-a|{th] T Vi F @ A (do) 9@ | e 2 | fam Ve am

10.

]-’im""“é’é] afe aeE B - Wi Te T R A T e g, A

(i) SRl & A SN F (i) 9I6F & SiaUd, YU 999 92 2 AU TR &
g 4 FInvl faf@e | 2
A conductor of length  1is connected to a dc source of potential

V. If the length of the conductor is tripled by gradually stretching
it, keeping V' constant, how will (i) drift speed of electrons and

(i1} resistance of the conductor be affected ? Justify your answer.

= few M WHWW@Q&F&WX’H&T,@WW
-3 A F R |

E K,
+|L- |R| {3\
|| 1 [ A
A — J B
£
I G
N
— s

4 yeE (Tl N ofEfie W g, v a9 fag @ fefr w e e
Ie, afe oRew

(i) X’m%ﬂKlﬁﬁﬁﬁmﬂwwmﬁimﬁqﬁg
H S 2

Gi) VI K, ﬁwﬁﬁ&ﬂgwwms%mﬁm
= F w2
A IN F wAdH § FRo fAfEe | 2
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s% eVld‘yﬁ]s.EhiLnts X and Y’ perform an experiment on potentiometer
FREBd&uhratityn using the circuit given below.

B K,
+C g 1 [y
|l J v/
A S B

€

! G

—Ls A
K

Keeping other parameters unchanged, how will the position of the null

point be affected if

(1) X’ increases the value of resistance R in the set-up by keeping
the key K, closed and the key K, open ?

(ii) . Y decreases the value of resistance S in the set-up, while the
key K, remains open and the key K, closed ?

Justify.
B Y __)
1. THERTF AT mE 3N FRQIWEUE I |V M3 TR @
——)
? 13 W FE @R g &3 B, Tia # fEr F Fmaq R e
ST 8 | TORY R 9@ FU U guek g ¥ N9 &7 1 39 uw & few & fag
e fafEn |
_}
A particle of charge ‘q’ and mass ‘m’ is moving with velocity V. It is
_)

subjected to a uniform magnetic field B directed perpendicular to its
velocity. Show that it describes a circular path. Write the expression
for its radius.

12. 3@ #vfi LCR uRuy & fiau oEen 7oie & 09 & uiEed i,
L=20H C=2uyFdm R=10Q ¢ | LCR 7y ¥ To&Ea Tois &
TN OWEE & 7
Calculate the gquality factor of a series LCR circuit with L = 2-0 H,
C =2 uF and R = 10 Q. Mention the significance of quality factor in
LCR circuit.

55/2/1
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13. 999 § @y W F Jor FA gL frdl oy ¥ faga-gaay o 39 3@ o
? | I foRpa-gesE Al @ e # Qa9 I gC AP FHOIER ¥ &®W
T Qe 2 7 ' 2
Explain briefly how electromagnetic waves are produced by an
oscillating charge. How 1is the frequency of the em waves produced
related to that of the oscillating charge ?
14, Tl 7@ () ¥ @ e -weefe, ATw B # URES A9 1:48 1 A
3R B # -3 HAY 100 9§ 3R 50 a¥ 7 | fFav @y F UvEq 39 TR A,
A FR B & O 9GS @ ST ? 2
In a given sample, two radioisotopes, A and B, are initially present
in the ratio of 1 : 4. The half lives of A and B are respectively
100 years and 50 years. Find the time after which the amounts of A
and B become equal.
15. 3@ § T& 3 (T @ s IR@ @ T F | W s X 3R Y gRI
g 9l A =AY 3R TS FH fafEw | 2
_ a7 TR
m(t)
3 x > Y
TY Hahdl
Figure shows a block diagram of a transmitter. Identify the boxes X’ and
Y’ and write their functions.
Transmitting
antenna
m(t) ' .
— 7 b x S Y
Message signal
55/2/1 7 P.T.O.
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FRERREu@GEOE, F9 ¥ &0 57 (ABC) R ufaq yaw & faor &1, §s9 @ gl
S & A <9En 1 oafe @ & agEddis J/3 8, o Yy & RO s fisw &
frfs w319 ST |
A

s 60°
B C

Trace the path of a ray of light passing through a glass prism (ABC)

as shown in the figure. If the refractive index of glass is \/§. find
out the value of the angle of emergence from the prism.

A

- Co60°
B C

17. n-¥&R & 997 p-V&R & M=ot & 8 ¢ favw awwr fafgn, @ o AF &
TEEE H ST Wk |

HETET

TV IHeE e (LED) 3 #d T € 7 9ARg aude fagg desi & gern
§ w33 (LED) % o &9 fafae |

55/2/1 8
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Write two characteristic features to distinguish between n-type and
p-type semiconductors.

OR

How does a light emitting diode (LED) work ? Give two advantages
of LED’s over the conventional incandescent lamps.

18. & B ¥T () gk F gEEg gt 0.9 J/T 2 1 3E fRdt wweEe geEi
& ¥ 30 YFR @ T 2 TR T oW IS 87 ¥ 30°H BV TR § ) T W
0-063 J # ¥t i (7h) Ml 2 |

(i) T 87 F o o S )
(i) 39 g=90 93 ¥, I T-g9a [0 fa=aw (fafa) § @rf dqem 6 wm 2 2

A short bar magnet of magnetic moment 0-9 J/T is placed with its
axis at 30° to a uniform magnetic field. It experiences a torque of
0-063 J.

(1) Calculate the magnitude of the magnetic field.

(11)  In which orientation will the bar magnet be in stable equilibrium
in the magnetic field ?

19. Wﬁgﬁaﬁﬁmwmﬁf@q|aﬁ@ﬁﬁ@mmmﬂ I IPY

T o () &, @ﬁg&%ﬂﬁr@wg,a‘a}a _Cxi % 3R C & 49
fodr s & | W6 S

y A

/<—a—a<—a—e
v/

(i) 99 (@) ¥ P 9 N IYq TS, ad
(i) =9 (FF) & W R A& | 3

65/2/1 9 P.T.O.
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FREESE.JSC%auSS’S law in electrostatics. A cube with each side ‘a’ is kept in

20.

21.

22.

10N
— A
an electric field given by E = Cx1i, (as is shown in the figure) where
C is a positive dimensional constant. Find out

y A

«— a—>c— a—>

Z .
(1) the electric flux through the cube, and
(i)  the net charge inside the cube.

200 pF 9Iftar & U& guifs &1 300 V & & d2i ¥ afya far sar € ) 3966
e §T W gl fa s 2 R 3§ mfw guifa W & 100 pF oafEr &
IR Sufa ¥ S foar s ¢ | SuiEh % 39 O @ aifw §fad el au
g A WRE GoRF & Gfag Fe F 9 IR F IfEad ST |

A capacitor of 200 pF is charged by a 300 V battery. The battery is
then disconnected and the charged capacitor is connected to another
uncharged capacitor of 100 pK. Calculate the difference between the -
final energy stored in the combined system and the initial energy
stored in the single capacitor.

79 FTA URE H TH AET NG TG AN S FHfE B wWE FSC |
T e & R fow geem &y & w7 oved € 2

Draw a labelled diagram of a moving coil galvanometer and explain
its working. What is the function of radial magnetic field inside the
coil ? ‘

W W W ws 5 offie Sihe | soe THs fafan | fretofEd e

%:fiarfia?fogrqaqﬂfciq, SEfE € Tad |l ® §ORl &7 § g9 ¥ @l
1 2 :

™l - ‘

Define power of a lens. Write its wunits. Deduce the relation

1 = 1 + 1 for two thin lenses kept in contact coaxially.

f £ £

56/2/1 10
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23, wew-fagg e W W@ 9 fafiy wew fafay S faga-geea e %
wRE-f =1 gmde w1 ¥
5l yerre-dad e F y" @ i fafEwl @ g (v) 9O 39 TR (YD)
Y 3 soieel & afusad fas i, & €9 U W% (@) ST | WY
FIGU & 39 WME =1 39TM, (1) @i Hudais 991 (i) v &1 FR-TAd, §d &
% foau f&g Yo f&a < §a1 2 | - 3

Write two characteristic features observed in photoelectric effect
which support the photon picture of electromagnetic radiation.

Draw a graph between the frequency of incident radiation (v) and the
maximum kinetic energy of the electrons emitted from the surface of
a photosensitive material. State clearly how this graph can be used to
determine (1) Planck’s constant and (ii) work function of the material.

24, TEAT Y@&& & A T | 399 ¥ifds 7@ faf@e |
e smam-mgfed @i % fau, Ivaad ™ 10 V SR =AW a2 V 2 |
Hige Qe p H AH T HINT | 3

Define modulation index. Give its physical significance.

For an amplitude modulated wave, the maximum amplitude is found
to be 10 V while the minimum amplitude is 2 V. Determine the
modulation index p.

25. Q 9 57 fagq-aes Iw €1, & AR Mias iy A r, Tl 1y g, IME F
IR WARR (Ted) @7 ¥ Sig T |

81, rl

€0, I'y
T HANA &
(i) g3 fa-aes 9a & fau =9 Fam Fig, -
(i) g3 9y & fog o o (@) S, qd
(i) AR B fagell & d favarm & fou = s T | 3

55/2/1 11 P.T.O.
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% eVlEl‘X)acI;tl_blof emfs ¢, &, and internal resistance r; and r, respectively
FRER #dpsitiested in parallel as shown in the figure.

TR

€9, Ty
Deduce the expressions for
(i) the equivalent e.m.f. of the combination,
(i)  the equivalent resistance of the combination, and

(iu)} the potential difference between the points A and B.

26. TESE WA & T AR % ROERT $ IUEm W, avfse fE fer (xgrd) e §
seiaeT & ol Fei (E) B s e (K) 90 ffds = (U) F amed F &9
= fRal ST a8, 9@, K = — 2U. 399 gRE9A WA & nd (n') T w1 o
Fel Tl % forg o Sgea AT |

Using Bohr’s postulates for hydrogen atom, show that the total
energy (E} of the electron in the stationary states can be expressed
as the sum of kinetic energy (K} and potential energy (U), where
K = — 2U. Hence deduce the expression for the total energy in the

n' energy level of hydrogen atom.

55/2/1 12
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§ Vi

gL

g#aﬂglmlm%wﬁﬁa-mh%w&ﬁmwm
RAETHSHION & wo e (2) # SROT T T W e TR |

W 9 & aUadd fm @ e () #iT

(a)

(b)

HYdr

T & g i & 3w fEE wwew womw & fAmfafee sesnt
H TUiA & fau S

(i) ST IR o F B T (TN

(ii) I oEqad YU E IEad |

W§ q AEEH H YEg WA TG S W UHEU Y omdfad grar @,
Hoafod WA H FGH T8 FA e @ w1 AIad TH g 2

Define a wavefront. Use Huygens geometrical construction to show
the propagation of a plane wavefront from a rarer medium (1) to a
denser medium (2) undergoing refraction.

Hence derive Snell’s law of refraction.

(a)

(b)

28, {(a)

(b)

55/2/1

OR

Use Huygens' geometrical construction to show the behaviour of a
plane wavefront

(1) passing through a biconvex lens;

(11} reflecting by a concave mirror.

When monochromatic light is incident on a surface separating
two media, why does the refracted light have the same frequency
as that of the incident light ?

g & fg-fard wam ¥ safastor fhsl o w0 w9 #ar 8, w§

i) QRfEFITR G RGN ?

Giy wa-fad 7 G = T e W@ ?

(i) THAT YWY WG ¥ ©@E W YSd Y9 @ OE o o2
2% fafq § 3w W & wade ° anw fafen |

an & -fad v 5 @ s (W) § Ed 3fEe & a1
2| 7z <wisy f fpelt UF fag W Wl wgrew A/3 8, diwem I, /4 86

HYAT

13 P.T.O.
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ﬁﬁm%iﬁﬁlﬂﬂdmumqlﬁwﬁﬁmaﬂ
E AU s wrifafy @ aviq Ffw |
(b) aafad EWET ¥ 89 A R & Se-ardt 9w 9 FWON FOuEg §
Ui FT | 5

(a)  State the principle on which AC generator works. Draw a labelled

diagram and explain its working.

(b) A conducting rod held horizontally along East-West direction is
dropped from rest from a certain height near the Earth’s surface.
Why should there be an induced emf across the ends of the rod ?
Draw a plot showing the instantaneous variation of emf as a

function of time from the instant il begins to fall.
OR

(a)  State the principle of a step-up transformer. Explain, with the help
of a labelled diagram, its working.

(b}  Describe briefly any two energy losses, giving the reasons for their

occurrence in actual transformers.

30. (a) €URS-Iws (C.E) fa=m ¥ f&d1 n-pn gifeer & faw aa ol
sfvemiforal #F anegad F3 % fom ofiug-3RE 9420 | 98 <viEn f& fiq
mﬁwWW{Bm)%aﬁﬁwﬁwaﬁmm
z

(b) mwmaﬁm%fa’q args-3oaw (C.E.) fa=mg 3, sferor
sfueroil (V, - V,) & AU wE ImerE (91%) SR 0 Uik fF T e
% fF0 89 % U gifseey &1 yoed OF 99 & &9 0 8 HEar 2 | 5

arerE
IR T & fafay v adwes oe w4 guen omar g 2

IR TS % fau -V sfemiits % ey, 3K GRT ¥ |y s fF v
dicedl W Iy fad W aes & &9 9g o @ |

@uﬁwaﬁ@ﬁmﬁ@qﬁwa&ﬁvﬁfﬂrﬁmﬂ%ﬁﬁaﬁm
Afrfa S (de) AT @/, fad . (de) deea 9 FH F U, IR
TRe F w7 S 2 | 5
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li; eyal)dymghe circuit for studying the input and output characteristics

FREE Edifcation-p-n transistor in CE configuration. Show, how, from the

(b}

output characteristics, the information about the current
amplification factor (B,.} can be obtained.

Draw a plot of the transfer characteristic (V, versus V) for a
base-biased transistor in CE configuration. Show for which
regions in the plot, the transistor can operate as a switch.

OR

Why 1s a zener diode considered as a special purpose semiconductor
diode ?

Draw the I-V characteristics of a zener diode and explain briefly
how reverse current suddenly increases at the breakdown voltage.

Describe briefly with the help of a circuit diagram how a zener diode
works to obtain a constant dc voltage from the unregulated de output
of a rectifier.
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