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12 / NOTE :

(i) U Sirg o fob 39 ea-ux | gfgd y8 27 2 |
Please check that this question paper contains 27 printed pages.

(i) Y93 H i 19 1 AR T T TeA-97 i i wWemeff ITREdh1 & J@-I8 |
ford |
Q.P. Code given on the right hand side of the question paper should be written
on the title page of the answer-book by the candidate.

(iii) o A= R FF S TATT H 35T 2 |
Please check that this question paper contains 35 questions.

(iv) FoET T T IW @1 I& FH ¥ Ugel, SW-YRaehT ¥ T 6T HATh Fa9d
fora |
Please write down the serial number of the question in the
answer-book before attempting it.

(v) 38 YT Wl Ued o oI 15 e o1 o fean man 8 | sA-ua 1 foqawor qats |
10.15 &t foRaT M@ | 10.15 91 & 10.30 S qh BT hadl IWH-9F I T 3N 34
Aty o R o ITR-YEdhT W g I 741 fora |
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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TR 14311 %! Sigd HIadr] & 9o 3N 7T dxed] @ et g :

(i)
(it)
(iii)
(iv)
(v)
(vi)
(vii)

(viii)

(ix)

55/C/3

57 v7-97 4 35 J97 & | @¥t 37 Aard &

T8 Y9797 e @US] § [A9ifGd 8-, @, T, 909 & /

GUE & # J97 G&47 1 & 18 7% Fglaadeid (MCQ) JFR & Uh-Udh 37% & J97 & |

;@@ﬁWWw & 25 @ 37fq Tg-FT0T (VSA) JHR & F1-31 37 & Fo7
/

U T 4 J97 G&IT 26 @ 30 7% TG-IFT0T (SA) FHR & diA-did 3l & 397 8 |

GUE 7 7 J97 G&I7 31 T 33 7% FH-3IT (LA) IR & Gler-qier 37 & J97 & |

GUE T H Y97 &I 34 791 35 HH-ITERT TR-AR 371 & J97 & |

37-97 § GO facq T&7 377 77 8 | Tefi, @vs @ & 2 el 4, @vs 7T & 2 Fo )

;Z-; GUS 7 & 3 Yo 7 dg7 @S & & 2 ¥ H AR [dHT FH JIEaeT 597 T
/

Fogpeict H ITNT afAd & |

Yifa® HIarel & HEicTiad M, STavasal 37aR 3T K :

c=3x10%m/s

h =663 x 10734 Js

e=16x1019C

Ko = 47 X 107" Tm AL

gp = 8-854 x 10712 2 N1 m2
1

47‘580

=9x 109N m? C2

gAFL 1 GIHM (m,) = 9-1 x 1031 kg

2T T goIH = 1-675 x 10727 kg

et 1 §eIdH = 1-673 x 10727 kg

ATANTIG! T = 6-023 x 1023 9fd U™ WA (per gram mole)
SiegemM e = 1-38 x 10723 JK!
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General Instructions :
Read the following instructions very carefully and strictly follow them :

(1)
(i1)
(iii)
(iv)
(v)
(vi)
(vii)

(viii)

(ix)

This question paper contains 35 questions. All questions are compulsory.

This question paper is divided into five Sections — A, B, C, D and E.

In Section A - Questions no. 1 to 18 are Multiple Choice (MCQ) type
questions, carrying 1 mark each.

In Section B - Questions no. 19 to 25 are Very Short Answer (VSA) type
questions, carrying 2 marks each.

In Section C - Questions no. 26 to 30 are Short Answer (SA) type questions,
carrying 3 marks each.

In Section D — Questions no. 31 to 33 are Long Answer (LA) type questions
carrying 5 marks each.

In Section E — Questions no. 34 and 35 are case-based questions carrying
4 marks each.

There is no overall choice. However, an internal choice has been provided in
2 questions in Section B, 2 questions in Section C, 3 questions in Section D and
2 questions in Section E.

Use of calculators is not allowed.

Use the following values of physical constants, if required :
c=3x10%m/s
h =663 x 10734 Js
e=16x10"19C
Ho=4mx 107 Tm A™?
g9 = 8854 x 10712 C2 NI m2
1

41t80

=9x10° N m?2 C2

Mass of electron (m,) = 9-1 x 10731 kg
Mass of neutron = 1-675 x 10727 kg
Mass of proton = 1-673 x 10727 kg

Avogadro’s number = 6-:023 X 1023 per gram mole

Boltzmann constant = 1-38 x 10723 JK!
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1. i faga foya Rrae foya smpd P o= Py - Pyj %, frelt e &
E =E,i +E,] ¥ {0 3, 5l Py, B, 3R E, foxi® § | 70 fgya W sew@

o Il TR
(a) PO (E2 - El) /l\{ (b) PO (E2 + El) /1\{

(C) - PO (Ez + El) /1\{ (d) PO (El - Ez) /1\{

2.  Trsan r o forelt o @ YaTfgd 9/ 1 36eh STYEY-IE W TshaqH foaia 7 |
T A F AW A gl x F W EET 49 B H Ui F frwr #

frefefga @ 9 9-91 u1% fefug s g 2

B B
(a) j (b) \: i
|
|
0 T = 0 r %
B B
(c) (d)
I
00— X 0= =

3. ¢d Teed (m) 3N T AT (M) h fohell B T hl I8k 377 h
rEdd g 99 YT § el T 7 | Yodeh W Sl A g9 TEed (m') 3R

JrSehIT AT (M) SHUT: BN
(a) m3IMM (b) mﬁt%

@ s @ 2m3ﬁ'{%
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SECTION A

- A A
1. An electric dipole with dipole moment P = Pyi — Pjj is placed in an
RN A A
electric field E = Eqi + Eg9j, where Py, E; and Ey are constants. The

torque e acting on the dipole is :

N N
(a) PO (E2 — El) k (b) PO (E2 + El) k
N N
(C) - PO (Ez + El) k (d) PO (El — Ez) k
2. The current I flowing through a conductor of radius r is uniformly

distributed across its cross-section. Which of the following graphs
%
represents the variation of magnitude of magnetic field B with

distance x from the axis of the conductor ?
B B
(a) j (b) \: i
|
|
0 - X 0 - X
B B
(c) (d)
|
|
0 - X 0 ¥ X
3. A bar magnet of pole strength (m) and magnetic moment (M) is cut

perpendicular to its axis in two equal halves. The new pole strength (m’)

and magnetic moment (M’) of each part are respectively :

(a) mandM (b) m and %

© 2 and2M @  2mand %
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4. ol aoft LC wimy o, S foEl ac &1d & TG 7, &id i MER # Ifg 8H
T e e

(a) fgerd: dedl 8

(b) Mgehd: gedt 7

(c) U8 TGt Afehad Bl STl B 3 fiRt Teeht 3= 81 STt B
(d) U8 TR I 7 ATt g 3R T Fght 3

5. Tefafea o 9 fora fafero 6 smafn ae@ o1 2 2

(a) T TbM
(b)  3TeRh Tohul
(¢ ¥&| aul
(d)  X-forot

6. AN % fgferll wam 4 uq & fopell formg a1 e o @, & diwan I 2 | @

%l@qtqw%%,aﬁaﬁwﬁﬂ:
I I

0 _0
(a) 4 (b) 2
(c) Ip d I

7. fafafes & @ sR ompfa et o1 % @am % @iy sE@ Geg T wid
aeed o fereror 1 fEuor et R 2

r P
(a) i b) ‘ \__
A A
AP P
© P~ (@ ‘ i
—> A A

8. WA ol Ui JfaaAA fohteh foTe far g1 8 2
(a)  had Booh AT o fTQ
(b)  had WKl TTehT & fow
(¢) <hadd HEY geIHT GE&IATAT o AT & foIT
(d) ook AR TR WY A1fent T & forg
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4. In a series LC circuit connected to an ac source, with the increase in the
frequency of the source, the net reactance :
(a)  increases linearly
(b)  decreases linearly
(c) first increases to become maximum and then decreases to zero
(d)  first decreases to become zero and then increases

5. Which of the following radiations has the highest frequency ?
(a)  Visible light
(b)  Infrared rays
(c) Microwaves
(d) X-rays

6. In Young’s double-slit experiment, the intensity on the screen is I at a
point where path difference is A. The intensity at the point where path

difference is & is :
I I

0 b _0
(a) 4 (b) 2
e Iy (d) zero
7. Which of the following figures represents the variation of a particle’s

momentum with the de Broglie wavelength associated with it ?

AP P
(a) i (b) k
A A
AP P
© P~ (@
. A
8. The binding energy per nucleon is lower :

(a)  for light nuclei only

(b)  for heavy nuclei only

(c) for nuclei of middle mass numbers only

(d)  both for the light nuclei and the heavy nuclei
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9. AR 1-5 v, F s T cgall SR v, o RHT THI-FIAET T1e T 39
F @ e | Afe smafad faferwn < s frad wed gu 3w s 4 gfg
STq, T SehreT forga 9w H -
(a) ghg Bl
(b) et Bf
(c)  ¥hIs INEaH g g

(d) g HH BRI R v & S

10. feu U M@ # guiE C 3 gfagss R < 9oft § fordl ac 919 @ HAf9d
T AT R |V 3RV, diecHiet 3 A Ui 2 |

C
R

N

&)
frafafaa 4 9 s9-a1 e w8 8 2

(a) URUY H GWT Vo | ST deedT o a1 el § 999 8 |

(b)  Vy T RN dicedr Vo | gt aieedr o @19 shall § 3 2 |
(c) uiwy & g R v, T gl dicear wea € a0 e A 7 |
(d) V¥ gl dieedr V, ¥ gt dieedn o |1 el § 99 2 |

11. S iyl it goaHT ST T UG 1: 27 8 | b AThIT Scal <1 U1

F1g ?
(a) 1:27 by 1:1
(c) 1:9 d 1:3

12. H tex i o1 ST Hd HY foRdt Uewt U1 & fou gug g a9
STfehdy BT @ S TEhIU 10T (0) BT B :

(a) 0° (b) 90°
(c) 180° (d) 45°
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9. Light of frequency 15 v, is incident on a photosensitive material of

threshold frequency v,. If the frequency of the incident radiation is kept

constant and intensity is increased, the photo current will :
(a) increase

(b)  decrease

(c) not change

(d)  first decrease and then become zero

10. The given figure shows a capacitor C and a resistor R connected in series
to an ac source. V; and Vy are voltmeters and A is an ammeter.

)

|
C

(2
&

Which of the following statements is correct ?

(a)  Current in the circuit lags in phase with voltage shown in Vy .

(b)  The voltage shown in V7 is ahead in phase with voltage shown in V.

(c) The current in the circuit and the voltage shown in V; are always
in phase.

(d)  The voltage shown in V; lags behind in phase with the voltage
shown in Vy .

11. Two nuclei have their mass numbers in the ratio of 1 : 27. What is the
ratio of their nuclear densities ?
(a) 1:27 (b)
(c) 1:9 (d)

12. The impact parameter for an alpha particle approaching a target nucleus

is maximum when the scattering angle (0) is :
(a) 0° (b)  90°
(c) 180° (d)  45°

55/C/3 Page 9 of 27 P.T.O.



13.

14.

15.

EH¥E

tH=4

[=e
foreht Tmacfia Tty 1 3Tk 1w & ufta: forelt graehi @ § & % oredaa
a1 T g | IR 9.9 96 (emf) T gaal T IR qiEkid gl 8
T

(a)  19fGhHAT | (b) G)qﬁammﬁ
© @ g 3 @ @ g

frfarfea # @ fopg i@ # forelt stedaa fosespdt gra wgon (o) rifa wem
& o T G ‘¢’ 1 98t @ 8 Saifed fomam g 2

CETTE e LS
FAE T M

T TAAA qUT dshdl &oam R o fpHl 37gddd <90 W 39ad T &l & |
Tafad a0 i Mefd T gidl 8 et = gt 2 -

R R
(c) R (d 2R

I &7 16 T 18 31YHI7 (A) 3K FRIT (R) JHH & Y97 & | 31 %97 g0 70 § —
574 @b &1 SIf5HIT (A) T GG 1 BRY (R) ZRT 37fd 1597 731 & | &8 I} A4
137 7 FiEl (a), (b), (c) 3R (@) & @ gFH Ao |
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(a) AR (A) 3N HRT (R) g1 T& & 3 RO (R), AR (A) i
e AT LT 2 |

(b) P (A) 3K FRU (R) QHI F&l 8, T HRU (R), THFAT (A) HI
TE| AT g7 T 2 |

(c) AR (A) T& &, Tq RV (R) T 3 |

(d) AR (A) TAd & 3T SR (R) ot T 2 |
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13. A planar loop is rotated in a magnetic field about an axis perpendicular
to the field. The polarity of induced emf changes once in each :

(a) 1 revolution (b) (%) revolution

(e) (i) revolution (d) (%) revolution

14. In which of the following diagrams is the capacitor ‘C’ connected correctly

to provide smooth output of a half-wave rectifier ?

SRS

I~
> By el

(c) ot (@) %

15. A plane wave is incident on a concave mirror of radius of curvature R.
The reflected wave is a spherical wave of radius :

R R
(c) R (d 2R

Questions number 16 to 18 are Assertion (A) and Reason (R) type questions. Two
statements are given — one labelled Assertion (A) and the other labelled Reason
(R). Select the correct answer from the codes (a), (b), (c) and (d) as given below.

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(b) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(c) Assertion (A) is true, but Reason (R) is false.

(d) Assertion (A) is false and Reason (R) is also false.

55/C/3 Page 11 of 27 P.T.O.



16. 3YFHIT (A) :

HR (R) :

17.  3YI7 (A) :
PRI (R) :

18. 3YFHIT (A):
SHRI (R) :

e

G

grgett & e gfatig a9 Tunes gTenes 3T STd=Taehi o folg
SRUTTcHe BT & |

gIqell H AEY 9T RUMERG Bd & weih AYAhl H I
T B 3 |

AN TfaST SHoll T hig T W HE o-h0 fhEHl THEa™
Jrah &3 § AR 99 W e 8 | $9h Jamehr Ul 6
st gum gt |

frelt g9 # foRelt STafi@ o w1 G wE & fow STawE
Aehrg T JraIehid & oh IO W e 7€ et 3 |

SgaTeeh gral o HEio § SHEE % TE W EfAasE @6
Fhar (ymerfiepar) & AT 2 |

ffcTeRia h1 G § SHMIH | Ho11 ST=aa 3Teeh gl & |

Qs @

19. (%) frafa & ™9 wdl o foga-gesdn o & faga &9 =1 e
E, = Eg sin (kz — ot) % &9 § {51 0 8 | 39 Tfleor § @ 6
(i) TTeEd, 3R (ii) AR & HafId Tl Sl Ig=mT |

(@) Tt aremm o geprer & o w1 feifa S0 9t 31 e fafae

20. & whuw oF, Fril ¥ Uh g Tgd ot qud whigeEE wad 3,

Torell T Fraehia & | feod 8 | Tcieh TRt H FEeh & o dedt § BiF
I SR 1 = ieh SUisT | 99 F ghg B W 37 31 gared 9 R

TTE ISdT § 2

21. UIeEd 3500 A T TSI g €G3 A 3R B, N HREIBeAT U 4.2 eV R
1.9 eV &, T 39 T & | $TH & HH-E 91g | Th1h-3ererei= 3cael 8l 2
3T I h g o TeTT SATawIh TReha it |

55/C/3
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16. Assertion (A) : The temperature coefficient of resistance is positive for

metals and negative for semi-conductors.

Reason (R): The charge carriers in metals are negatively charged

whereas in semiconductors they are positively charged.

17. Assertion (A) : A proton and an alpha particle having same Kkinetic
energy are moving in circular paths in a uniform
magnetic field. The radii of their circular paths will be

equal.

Reason (R): The centripetal force required to move a charged particle
in a circle does not depend on the magnitude of the
magnetic field.

18. Assertion (A) : Silicon is preferred over germanium for making
semiconductor devices.

Reason (R): The energy gap for germanium is more than the energy
gap for silicon.

SECTION B

19. (a) The electric field of an electromagnetic wave passing through
vacuum is represented as Ey = Ej sin (kz — ot). Identify the
parameter which is related to the (i) wavelength, and (ii) the
frequency of the wave in the above equation.

(b) Write two properties of a medium that determine the velocity of
light in that medium. 2

20. Two identical bars, one of a paramagnetic material and another of a
diamagnetic material are kept in a uniform magnetic field. Show
diagrammatically the modifications in the pattern of magnetic field in
each case. How are the two materials affected by increase in
temperature ? 2

21. Light of wavelength 3500 A is incident on two metals A and B. Which of
them will yield photoelectrons, if their work functions are 4-2 eV and
1.9 eV respectively ? Make the necessary calculations to justify your
answer. 2

55/C/3 Page 13 of 27 P.T.O.
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24.
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forell wohawH foea %awﬁaw§=(3x103%)?ﬁswﬁﬁww

2139 &9 % 10 cm Yo & fopeh ot & o oot Sggd woww oW feufy @
1A HIST STelfeh

(%) 38 9 T dA y-z I o GUIR &, AT

(@) 39 o & ac W AT x-3181 § 60° T HIVT S4TAT 2 |

I oAl Ik i3 Bied g1, NEH TRF ®ieH 6l Hofl E 7, Thdl 91q & 53
T ATIA HLAT B TEE $oiag 0 8id & | I8 Ad §C o 91g 1 HRG ¢
YAV ], BISHI hl Sol B 3R BIISciae-l § Fag ¢ Siell auieed A o o4
TEY 10 HIT | E o B o ®9 H 2 o [G=—0 1 3@ @it sy |

(%) IS 500 N/C 1 ThauH faggd & E, +x-3181 & affew fowe 3 | =
fag 0, B 3 A 59k x 3R y fe=meh (em ¥ ) 3891 (0, 0), (4, 0) 3R
(0,3) %, 389 & § feug € | fomgaf () O 3 A, 9o (i) O 3 B &
= favarat ufesfaa HifT |

T

(@) fore wmaTg Fye, TEeh! ST 61 @8 1 m 8, o M A, B3R C W
ShHRI: 1uC,—1uC3ﬁT2uC%ﬁ?ﬁ@mf@?{§ Iﬁ‘ﬂﬁﬁ
YSTT3T AB, BC 3TR CA % wea-fog mT: Ay, By 3R Cy 2 | 3 3w
H A Y A, BEB; 3R CH ¢, I foeenfuag & & foram mn 92+
gferfora HifvT |

(%) Torelt ThTY Sod I e AfYH IRk IGH <l STt 8 — Fed i JTAH B
3ieh qvaTd S 38k fhamde i =Weh | Jhg 7 W Bl @ YT 39
TYETd, e ITeh! U TR B ST 7 2 9 2

HAAAT

(@) foet 9t = wgat 9 ufediel R, 2R 3 3R & of Gaeq 3R
39k qT9d GASH o G fohan ST @ | 91 Sl Yohton § i i
o o fopgy vtk & STfehad BT ? 3194 I hl gfse hifmT |
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22. A uniform electric field is represented as E = (3 x 103 %) i. Find the

electric flux of this field through a square of side 10 cm when the :
(a) plane of the square is parallel to y-z plane, and

(b) the normal to plane of the square makes an angle of 60° with the
X-axis. 2

23. A beam of high energy photons, each of energy of E is incident on a metal
surface and electrons are ejected from the surface. Assuming that the
work function of the metal, ¢ is negligible, find the relation between the
de Broglie wavelength A associated with photoelectrons and the energy of

photons E. Show in a figure, the variation of A as a function of E. 2

24. (a) A uniform electric field E of 500 N/C is directed along +x axis.
O, B and A are three points in the field having x and y coordinates

(in cm ) (0, 0), (4, 0) and (0, 3) respectively. Calculate the potential

difference between the points (i) O and A, and (ii) O and B. 2

OR

(b) Three point charges 1 uC, —1 uC and 2 uC are kept at the vertices
A, B and C respectively of an equilateral triangle of side 1 m. A;,
B; and C; are the midpoints of the sides AB, BC and CA
respectively. Calculate the net amount of work done in displacing
the charge from A to A4, from B to B; and from C to C;. 2

25. (a) When is more power delivered to a light bulb — just after it is
turned on and the glow of the filament is increasing or after the

glow becomes steady ? Why ? 2
OR

(b) A battery is connected first across the series combination and then
across the parallel combination, of three resistances R, 2R and 3R.
In which of the three resistances will power dissipated be maximum

in the two cases ? Justify your answer. 2

55/C/3 Page 15 of 27 P.T.O.
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X
S
X X

X X
R
X

X

X XPx x X X

X X[ X X X X

XX X X X

¢ — === —>
<

X
X

X

XQX X X X

(%) PQ®H a1 V ¥ TE AR TdHH w1 T § | PQ % Rl W faenfia
a1, s (emf) & oW sw/s ITH HIfT |

(@) =fe PQRS w1 9faly r B, @ PQ = ferelt faa a1 ¥V @ i &t &
foTu STrawTeh o [1a hIT |

(&) @)

(ii)

(ii)

fre TR T | iy o g Idfvd STaedl & Tem
AT AT § HEH HAT & | BEGSH AT oh TFH hl 34
et goft o1 A foRau e scafsia faferwor arem s gesar
g |

gIEe W i TR Avft 3R U Aoft i “maifae oo
TergHl” T@reTt sh FUIGEAT 1 ITUT AT SHIfTT |

AT
s Fo1 K 1 g oV TWHIY HHAMh Z o el Tl 1
ST L @ 2 | I8 Wb o §gd Hepe Tg=d @ I Tt foreft
T () W I Feh T TG IhE HET @ | o oh
Tiast HSA1 % Gl H I hi FHehedw gt (d) oy st WH
HIT |
HIg T TR IS -k GUH I & foredt ateg i it IR
FA-AE h feufa o ST a8 | SRl g i hi
3WTHA 1 ehedw il 1 31U 1 T |
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SECTION C

The figure shows a rectangular conductor PQRS with a movable arm PQ),

9
kept in a uniform magnetic field B pointing into the page.

X
S
X X

X
R
X

X X XPx x X
AN
1 X XX x X
| ->
l —>V
I x x| x x x
W
X X X@QxX X X

X

X

(i) PQ is moved towards the right with a velocity V. Obtain the
expression for the emf developed across PQ.

(i1) If r is the resistance of PQRS, find the force required to move PQ

with constant velocity V.

(a) (@)

(i1)

() @)

(i1)

An electron in a hydrogen atom jumps from second excited

state to the first excited state. Name the spectral series in the

spectrum of hydrogen atom to which the emitted radiation

belongs.

Find the ratio of the wavelengths of the “most energetic

spectral” lines in the Balmer series to that in Paschen series

of Hydrogen spectrum.
OR

An a-particle having kinetic energy K approaches a nucleus of
atomic number Z. It gets close to the nucleus and then
approaches a distance (d) and reverses its direction. Obtain an

expression for the distance of closest approach (d) in terms of

kinetic energy of the a-particle.

A proton and an alpha particle approach a target nucleus in

head-on position, with equal velocities. Find the ratio of their

distances of closest approach to the target nucleus.
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28.

29.

(1)

(ii)

1)

(i1)

E4E

=
forg Teptur | e avra siferes e glar 8 — I« 3 Q@
Siel ¥ ST AT B AT 9 T3’ i QST | SR STl
2?7
et T (= 6000 A) T 1 x 104 m =S i fopelt woper far
! W& fpar T R | () 5 ¥ 15 m gl W feurd wg W faerd
Yo o1 YT HH W ol 383 o T T hl e hicd] ATl
o s 1 g, a0 (i) W WS w1 iy faer giesfera
HIT |

HAAT

Jfe wehaulf YeRTST GId Bl TaId YhIST Gid & Yfaeenfua s feam
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28.

29.

30.
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CkiD]
=]
(a) (1) In which case is diffraction effect more dominant — slit

formed by 2 blades or slit formed by two fingers ?
(i1) Yellow light (A = 6000 A) illuminates a single slit of width

1 x 10~ m. Calculate (i) the distance between two dark lines
on either side of central maximum, in the diffraction pattern
observed on a screen kept 1-5 m away from the slit, and (ii) the

angular spread of the first minimum.

OR
(b) (1) What will be the colour of the central bright fringe in Young’s

double slit experiment if the monochromatic source is replaced

by a source of white light ? Give reason for your answer.

(i1) In Young’s double slit experiment, the slits are separated by
0-3 mm and the screen is placed 1-5 m away from the slits.
The distance between the central bright fringe and the sixth
bright fringe is found to be 1-8 cm. Find the wavelength of

light used in the experiment. 3

(a) It is not advisable to use a galvanometer as such to measure

current directly. Why ?

(b) Why should the value of resistance connected in parallel to a

galvanometer be low ?

(¢) Is the reading shown by an ammeter in a circuit less than or more

than the actual value of current flowing in the circuit ? Why ? 3

Answer the following, giving reasons : 3
(a) Induced emf does not always produce induced current.

(b) The motion of a copper plate is damped when it is allowed to

oscillate between pole pieces of a strong magnet.

(c) No power is consumed in an ac circuit containing a pure inductor.
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(1)

(i1)

(i)

(i1)

(1)

(i1)
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31.

32.
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(a)

(b)

(a)

(1)

(i1)

(i)

(i1)

(i)

(i1)

Gl
=1
SECTION D

Draw the circuit diagram used to study I — V characteristics of
a p-n junction diode in conducting mode. Mark on the graph
the threshold voltage of the diode. Explain the significance of
this voltage.

In the circuit shown in the figure, the forward voltage drop
across the diode is 0-3 V. Find the voltage difference between
A and B. 5

A
0-2 mA

5K

5K

OR

Briefly describe the classification of solids into metals,
insulators and semi-conductors on the basis of energy level
diagrams.

In a silicon diode, the current increases from 10 mA to 20 mA
when the voltage changes from 0-6V to 0-7V. Calculate the
dynamic resistance of the diode. 5

Derive the relation between the current and the drift velocity
of free electrons in a conductor. Briefly explain the variation
of resistance of a conductor with rise in temperature.

An ammeter, together with an unknown resistance in series is
connected across two identical batteries, each of emf 15V,
connected (i) in series, and (ii) in parallel. If the current

recorded in the two cases be (%) A and (%) A respectively,

calculate the internal resistance of each battery.

OR
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(ii)

33. (%)

(ii)

(ii)
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33.

55/C/3

(b)

(a)

(b)

(1)

(i1)

(i)

(i1)

(i)

(i1)

el
ok

State Kirchhoff’s rules. Use them to obtain the condition of

balance for a Wheatstone Bridge.

Use Kirchhoff’s rule to determine the currents flowing
through the branches MN, TO and SP in the circuit shown in
the figure.

8V 20

M —— —AMAA N

— —AW—
5 4y 1@ F

Draw a ray diagram to show the formation of image by a
concave mirror when the object is placed between f and 2f.

Using this diagram, derive the mirror equation.

An object is kept 30 cm in front of a convex mirror of focal
length 12 cm. Find the nature and position of the image

formed.

OR

Draw a ray diagram showing the image formation by a
compound microscope. Hence obtain the expression for total
magnification when the image is formed at least distance of

distinct vision.

A compound microscope consists of an objective lens of focal
length 20 cm and an eyepiece of focal length 6-0 cm. If they
are separated by a distance of 24 cm, find the total

magnification when the image is formed at infinity.
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SECTION E
34. metal plate of area A
T Vvolts

distance { dielectric

e,

A parallel plate capacitor is an arrangement of two identical metal plates

kept parallel, a small distance apart. The capacitance of a capacitor
depends on the size and separation of the two plates and also on the
dielectric constant of the medium between the plates. Like resistors,
capacitors can also be arranged in series or parallel or a combination of
both. By virtue of electric field between the plates, charged capacitors

store energy.

(a) The capacitance of a parallel plate capacitor increases from 10 uF to
80 pF on introducing a dielectric medium between the plates. Find

the dielectric constant of the medium. 1

(b) n capacitors, each of capacitance C, are connected in series. Find

the equivalent capacitance of the combination. 1

(¢) A capacitor is charged to a potential (V) by connecting it to a
battery. After some time, the battery is disconnected and a
dielectric is introduced between the plates. How will the potential
difference between the plates, and the energy stored in it be

affected ? Justify your answer. 2

OR
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(c)

EH¥E

tH=4

[=e
Find the equivalent capacitance between points A and B, if
capacitance of each capacitor is C.
11
I

P

A

oy

A prism is a solid transparent medium bounded by three rectangular

faces with triangular base and top. A ray of light incident at angle i on

one face of a prism suffers two refractions on passing through a prism.

Hence it deviates through a certain angle & from its original path. The

angle of deviation becomes minimum (8 = §,,) for a certain value of angle

i. In such a condition, the refracted ray inside the prism becomes parallel

to its base. An expression for refractive index p of the material of the

prism can be obtained in terms of angle A and angle &,.

(a)
(b)

(c)

(c)

Show in a figure the variation of angle 6 with angle of incidence i.
Show that for a prism of small angle A, the refractive index p of its

material can be written as p=1 + 2,

A
A ray of light passes through an equilateral prism such that both
the angle of incidence and the angle of emergence are equal to the
angle of prism A. Find the refractive index of the material of the
prism, in terms of A.
OR
A ray of light passes through a prism of angle 75°, as shown in the
figure. The refractive index of the material of the prism, with

respect to its surrounding is V2. Find the angle of incidence 1i.
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