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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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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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SECTION A

1. In a series LCR circuit, the capacitance is changed from C to C/4. For the
resonant frequency to remain unchanged, the inductance should be

changed from L to nL, where n is :
1

= b 2
(a) 5 (b)
1
(c) 4 d -
A
2. An electron with velocity V= (Vi + Vya\) moves through a magnetic

—> A A —>
field B= (Bgi — By j). The force F on the electron is : (e is the
magnitude of its charge)

N N
(a) —el(vy By - vy Bk (b)  e(vy By - Vy Bk
N N
() —elvg By + vy, B )k d  el(vy By + vy Bk
3. A small bar, when placed near a magnet is repelled by it. This is because

the bar is made of :

(a) Iron (b)  Copper
(c) Aluminium (d)  Nickel

4, When a negative charge (—Q) is brought near one face of a metal cube,
the :

(a)  cube becomes positively charged
(b)  cube becomes negatively charged

(c) face near the charge becomes positively charged and the opposite
face becomes negatively charged

(d)  face near the charge becomes negatively charged and the opposite

face becomes positively charged

5. A metal detector is based on :
(a) Self-induction (b) Mutual induction
(¢) Electrical resonance (d) Power transmission

55/C/2 Page 5 of 27 P.T.O.
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6. % T w9 % R farg el v ), 3, 7 o 1, 2 1 o
ﬁﬁmtrw%%,aﬁ?ﬁwﬁﬁ:

I I

0 0
(a) 1 (b) 5
(c) I d X

7. fafafea & @ R ompfa feeh %1 % @am % @y swd deg T s
aeed o foreror o1 feuor et B 2

AP P
(a) i ® 1
A A
AP P
(c) \ (d)
> A

8.  gO'° 3 O & sy Tl ufd =fFeA’ shH: 7.97 MeV 3R 7.75 MeV
2 | O W Th =M I gIH % o8 MeV # 1w i 2

(a) 0-42 MeV (b) 7-86 MeV
(c) 4.23 MeV (d) 3-64 MeV
9. T T Tifis o1 ST @ Y TRt Uewt U & o TEg e 99
JATThAH BT 8 & YRl i (0) BT 2 -
(a) O° (b) 90°
(c) 180° (d) 45°
10. T AIeRT <hl GIHTT FEAT 1 3T 1: 27 B | $eh AT Tcdl b AU
TR ?
(a) 1:27 by 1:1
(c) 1:9 (d) 1:3
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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 & s :
I I

-0 b _0
(a) 1 (b) 5
© I (d) zero
7. Which of the following figures represents the variation of a particle’s
momentum with the de Broglie wavelength associated with it ?
P P
(a) (b) k
X A
P P
(c) (d)
A A

8. The binding energy per nucleon of 8016 is 7-97 MeV and that of 8017 is
7-75 MeV. The energy (in MeV) required to remove a neutron from 8017

1S :

(a) 042 MeV (b)  7-86 MeV
(c) 4-23 MeV (d 364 MeV
9. The impact parameter for an alpha particle approaching a target nucleus

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

10. Two nuclei have their mass numbers in the ratio of 1 : 27. What is the

ratio of their nuclear densities ?
(a) 1:27 (b) 1:1
e 1:9 d 1:3
55/C/2 Page 7 of 27 P.T.O.
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(a)  ghg Bl

(b) Y Frft
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(d) g HH BRI R v & S
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11. The given figure shows a capacitor C and a resistor R connected in series
to an ac source. Vq and Vg are voltmeters and A is an ammeter.

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 Vg .

12. 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
e R (d 2R

13. Light of frequency 1-5 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

55/C/2 Page 9 of 27 P.T.O.
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14. In which of the following diagrams is the capacitor ‘C’ connected correctly
to provide smooth output of a half-wave rectifier ?

(a) { C % (b) é) —‘Irc %
> > el

(c) o= (d) "%F

15. 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

(¢) (i) revolution (d) (%) revolution

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.

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.

55/C/2 Page 11 of 27 P.T.O.
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3T I 1 G o ToTT ATaeIh qieha it |
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st fawara afefoa i |
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17. Assertion (A) : The magnetic field produced by a current carrying
solenoid is independent of its length and cross-sectional

area.

Reason (R):  The magnetic field inside the solenoid is uniform.

18. Assertion (A) : Silicon 1is 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 bright point source is placed at the bottom of a tank containing a
transparent liquid (refractive index p) to a height H. Let r be the radius
of the circular area of the liquid surface through which light can emerge
out. Find the ratio (r/H). 2

20. (a) The electric field of an electromagnetic wave passing through
vacuum is represented as Ey = E(; 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

21. A sphere S; of radius ry enclosing a charge Q; is surrounded by another
concentric sphere Sy of radius ry (r9 > ry). If there is a charge — Q9 in the
space between S and Sy, find the ratio of electric flux through S; and S,. 2

22. 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

23. (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
55/C/2 Page 13 of 27 P.T.O.
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AI

T

>V
Qug T
HIE 4 m AT &fas el anfees B8 d-afvem fosn # gt & g8 @ 59 918
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g =10 m/s2 ST |
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(b) Three point charges 1 uC, —1 uC and 2 pC 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

(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

The figure shows the variation of photoelectric current (I) versus applied
voltage (V) for two photosensitive materials and for two different
intensities of the incident radiation. Identify the pairs of curves that
correspond to different materials for same intensity of incident radiation.

Justify your answers in brief. 2

AI

37’——_
T

>V

SECTION C

A horizontal straight metallic rod of length 4 m is held at some height
above the surface of Earth, in east-west direction. If it is allowed to fall
from rest, find the :

(a) emfinduced in the rod 2 s after it starts falling,
(b) polarity of the emf induced, and
(c) the end of the rod which is at the higher potential.

The horizontal component of the Earth’s magnetic field at the place is
0-3 x 104 Wb/m? and take g = 10 m/s2. 3

Page 15 of 27 P.T.O.
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The figure shows a capacitor C, a variable resistor R and a bulb

connected in series to the ac source of frequency (v). The bulb glows with

some brightness.

T

C R

(~)
\Z

How will the glow of the bulb be affected, if the

(a)

(b)

(c)

(a)

(b)

separation between the plates of the capacitor is doubled, keeping

resistance R and frequency (v) the same ?

resistance R is decreased keeping the value of capacitance C and

frequency (v) same ?

frequency of ac source is decreased for the same value of C and R ?

Justify your answer in each case. 3

(i)  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.

(i1) Find the ratio of the wavelengths of the “most energetic
spectral” lines in the Balmer series to that in Paschen series
of Hydrogen spectrum. 3

OR
(i)  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.

(i1) 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. 3

Page 17 of 27 P.T.O.



29.

30.

31.

55/C/2

E4E
=
G)  Trg yetur § foads gwa 1Mk Yedl a1 8 — 9 =3l @
Siel ¥ ST AT B AT 9 T3’ i QST | SR STl
2?7
(i) it TR (L = 6000 A) B 1 x 104 m =erE i forelt woper far
! TEH fpar T R | () 58 ¥ 15 m gl W fedrd wg W faerd
Y T YU HH W hgd =53 o AT 3T Sl 3 AT AT
& s 1 g, 9 (i) W WS w1 iy faer gienfora
HIT |
AYAT
(i) I uehaull Y1y Hid I vod T @id § gfowerfud e fen
S, q1 I % gl S H st =wehielt bt < al () W
B 2 37 I % ToT SRoT T |
(i) I % forelt Tgferlt wamT 4, farfai < i 1 92 0-3 mm do
e i fafa @ gt 1.5 m 8 | kel Tkt i e w3l
Tuehictt Thst o off= sl 3t 1.8 em B | WM H 3w fohy g
RT3 <hl qUTeed JTd shifolg |

forelt eamrdier =1 weg & faga am a6 fae 3w w6 6 9T
FA T & ST =R 2

TedqIHIe & UIPd | FAfod fohy 9 o1l Iy <1 0= = = g
TRy 2

1 forelt aftuy ¥ wfier g gl IM aTen ureas ufdy § yarfEd
(e O © hA 1G] AT BT § 2 FAl 2

Qs ¥

foreht Sfade eUur grn 3ues A fevg foreft fomrar o1 amaferss it @
A fore 9 St afafers 991 eoid & fore foro em@ difew | 3@ gor
TUUT G e HINT |

10 cm IhH Gl 1 i3 fadal quul el fover =61 wsst | fovat =1 A
AT ST ARedfereh fdfers ST @ | gdur € s 3hi gl [ i |

Jrra

f) 3R £, BT GO o QI STUER] 8 Th G & T7eh H a018 @ 3 |
39 gaoH g Tt fore w1 ufaferes s99n @oie & fow fomor e
GiET 3R 36 A@ 1 TN Hlh 36 FANH Hl Biwd gl % g
e Feqd HINT |

Page 18 of 27



B
=]
29. (a) @) In which case is diffraction effect more dominant — slit
formed by 2 blades or slit formed by two fingers ?

(ii) 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

30. (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

SECTION D

31. (a) Draw aray diagram for formation of a real and diminished image of
an object kept in front of a concave mirror. Hence derive the mirror
equation.

(b) A concave mirror of focal length 10 cm produces a real image which
is 3 times the size of the object. Find the distance of the object from
the mirror. 5

OR
(a) Two converging lenses of focal lengths f; and fy5 are placed coaxially

in contact. Derive the expression for the focal length of the
combination using the ray diagram for the formation of the image of
an object by the combination.
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(b) The figure shows the variation of image distance v with object
distance u for a lens.

1) What is the nature of the lens ?
(i1) Using the graph, find the focal length of the lens. 5
v (cm) 4

70
60
50
40
30

20

40/3
10

| ! ! I I I 5
5 10 15 20 25 30 wu(cm)

32. (a) (1) 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.

(i1) 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
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(b) (1) Briefly describe the classification of solids into metals,
insulators and semi-conductors on the basis of energy level

diagrams.

(i1) 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

33. (a) (1) 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.

(i1) An ammeter, together with an unknown resistance in series is
connected across two identical batteries, each of emf 1.5V,
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

b)) @ State Kirchhoff’s rules. Use them to obtain the condition of
balance for a Wheatstone Bridge.

(i1)) Use Kirchhoff’s rule to determine the currents flowing
through the branches MN, TO and SP in the circuit shown in

the figure. 5
8V 20
M — —AWMWA— N
4Q

T —VWW—""m0

— VW
® 4y 1@ F
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SECTION E

A prism is a solid transparent medium bounded by three rectangular
faces with a triangular base and a 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 (& = §,,) for a certain value of angle
1. 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) Show in a figure the variation of angle 5 with angle of incidence i. 1

(b)  Show that for a prism of small angle A, the refractive index p of its

material can be written as p=1 + 2. 1

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. 2

OR

(c) 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 ~/2 . Find the angle of incidence i. 2
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tH=4

=

metal plate of area A

— V volts

s

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)

(b)

(c)

(c)

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.

n capacitors, each of capacitance C, are connected in series. Find
the equivalent capacitance of the combination.

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.

OR

Find the equivalent capacitance between points A and B, if
capacitance of each capacitor is C.

11
I
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