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c=3x10%m/s

h =663 x 10734 Js

e=16x10"17C

Uo = 4m X 107" Tm AL

gg = 8854 x 10712 C2 N1 m~2
1

471:80

=9x 107 Nm?2C2

ST 1 Go3HM (my) = 9-1 x 1073 kg

=g 1 GeIWH = 1-675 x 10727 kg

TIei T geI|H = 1-673 x 10727 kg
ARG T&AT = 6-023 x 1023 gfaq 7 Wi (per gram mole)

e fame = 1-38 x 10723 JK!
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General Instructions :

Read the following instructions very carefully and strictly follow them :

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

(viii)

(ix)

55/3/1

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"19¢C
Up=4nx 107" Tm A~
gp =8-854 x 10712 C2 N1 m~2
1

471:80

=9x 107 Nm?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 1027 kg

023 per gram mole

Avogadro’s number = 6-023 x 1
Boltzmann constant = 1-38 x 10723 JK1
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SECTION A

A -
An electron experi_e;nces a force (16 x 10716 N) i in an electric field E .
The electric field E is:

A A

(@) (10x103 N)] B —(10x103 N)j
C C
A A
(© (1:0x108 ] @ --0x108N)j
C C

Which one of the following is not a scalar quantity ?
(a)  Electric field (b)  Voltage
(c) Resistivity (d)  Power

The current density due to drift of electrons in a conductor is given by :
(symbols have their usual meanings)

(a) neAvy b 2AVd
e
(c) r;\: (d nevy

Which of the following graphs correctly represents the variation of the
magnitude of the magnetic field outside a straight infinite current
carrying wire of radius ‘a’, as a function of distance ‘v’ from the centre of
the wire ?

B B B B
I
|
0 T 0 a T 0 r 0 a r
(a) (b) (c) (d)

|
|
|
|
a a

A particle of mass m and charge q moving with a uniform velocity
A A —> A
V= Vog 1+ Yoy j enters a region with a magnetic field B = B j . After

- A
some time, an electric field E = E; j is also switched on in the region.

The resulting path described by the particle will be :
(a) acircle in x-z plane

(b)  a parabola in x-y plane

(c) a helix with constant pitch

(d)  a helix with increasing pitch

Page 5 of 23 P.T.O.



55/3/1

Eglﬂ
(O]
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(a)
(b)
(c)
(d)

Teh 3N GYTiE el & Ifded =ed 8 |
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(a)
(b)
(c)
(d)

qUeTHT feRtor

JehTST o 0T a0 §, WehlST hi digrdl I 3T 90T o A A & o9 o a9 i
39 JehR AT ST 2

(a)
(b)
(c)

(d)

I « JA
I « A

I « A2
1

I o« —

A2

fortt wenar-ferdY forads s o, f3rft <ht =iieTs omeft o &) It 8 | foaa 9 |
Feér 3ferss K A 7 S

(a)
(b)
(c)
(d)

AT
sl
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6. An inductor, a capacitor and a resistor are connected in series across an
ac source of voltage. If the frequency of the source is decreased gradually,
the reactance of :

(a)  both the inductor and the capacitor decreases.
(b)  inductor decreases and the capacitor increases.
(c) both the inductor and the capacitor increases.

(d)  inductor increases and the capacitor decreases.

7. The electromagnetic radiations used to kill germs in water purifiers are
called :

(a) Infrared waves
(b) X-rays
(¢) Gamma rays

(d)  Ultraviolet rays

8. In the wave picture of light, the intensity I of light is related to the
amplitude A of the wave as :

(@ I oA

(b) I « A

(c) I o« A2
1

9. In a single-slit diffraction experiment, the width of the slit is halved. The
width of the central maximum, in the diffraction pattern, will become :

(a)  half
(b)  twice
(¢)  four times
(d)  one-fourth
55/3/1 Page 7 of 23 P.T.O.
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foreht a1g o fow FRied fova (y-o1a W) qen mfaa fafeRton &t emafd (x-31&
W) & T UT% ATeiRad fohm TR ] | UT6 W W T Sl JAUTdT TR Sedei
T TS oh YT ST TOEHA BT

(@) h
h

(b)
(c)

c
2h
C
h
d —
(d) e

H e 2-14 eV i Tohet 91 W TR 6-4 x 1014 Hz 1 TR 39
T 2 | 3cald SAdei-l hl ATeehad i ol I ST :

(a) 025eV
(b)  0-51eV
(c) 1-:02 eV
(d 010eV

TR % Hisd U BESeH & WA I I Juff H Icafld Jehrer i Aferenad
AR AR | AR 1 STII BT 3

(a) —

—

b 2
© 2

11
9
5
7
16
7

(d)
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10. A graph is plotted between the stopping potential (on y-axis) and the
frequency of incident radiation (on x-axis) for a metal. The product of the
slope of the straight line obtained and the magnitude of charge on an
electron is equal to :

(a) h
b 2

(c) —
C
h

(d) 20

11. Light of frequency 6-4 x 10'* Hz is incident on a metal of work function

2:14 eV. The maximum kinetic energy of the emitted electrons is about :

(a) 025eV
(b) 0-51eV
(c) 1:02 eV
(d 010eV

12. The ratio of maximum frequency and minimum frequency of light

emitted in Balmer series of hydrogen spectrum, in Bohr’s model is :

(a) —

—

(c) —

b 2
1
16

11
9
5
7
@
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(a) 3x105m=3
b)) 5x10" m=3
() 5x109m=3

d  675x1038 m=3

14. It A p-n G e wwaleler srfyd &, 1 -
(a) Uftres fave =e a1 2 |

(b) U fawe varfaa =& gar @ |
(c)  Uftrert fava o AT B |

(d) YR JE&Id: SgEEIH dgehl % %I Bl @ |

15. T Sieedt fama w1 fore) =iss & fofu aofq 39 gepr foram = 2
<t < g%%m

V:VO 0
T
=0 EStSTa;%Q
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13. At a certain temperature in an intrinsic semiconductor, the electrons and
holes concentration is 1-5 x 10'® m=3. When it is doped with a trivalent

dopant, hole concentration increases to 4-5 x 1022 m-3. In the doped

semiconductor, the concentration of electrons (ne) will be :
(@ 3x10°m3
) 5x10" m3
(© 5x10° m3

@  675x10°® m-3

14. If a p-njunction diode is reverse biased,
(a) the potential barrier is lowered.
(b)  the potential barrier remains unaffected.
(c) the potential barrier is raised.

(d)  the current is mainly due to majority carriers.

15. A voltage signal is described by :

v=V forOStsg

=0 forgStST

for a cycle. Its rms value is :

Vo
(a) NG
(b)  V
Vo
(c) 5
@ V2V

55/3/1 Page 11 of 23 P.T.O.
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FRIT (R) : gx T Il shl T&AT 31 2 |

Qs @

19. TS [ 1 s AR Toh ${ & JAThR I A &9 H § | 39 9T hl o B
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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.

16.

17.

18.

19.

20.

55/3/1

(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.

Assertion (A) : The internal resistance of a cell is constant.

Reason (R):  Ionic concentration of the electrolyte remains same during

use of a cell.

Assertion (A) : When radius of a circular loop carrying a steady current is

doubled, its magnetic moment becomes four times.

Reason (R): The magnetic moment of a circular loop carrying a steady

current is proportional to the area of the loop.

Assertion (A): The nucleus ;X 1s more stable than the nucleus gY .

7 .
Reason (R): 3X contains more number of protons.

SECTION B

A wire of length [ is in the form of a circular loop A of one turn. This loop
is reshaped into loop B of three turns. Find the ratio of the magnetic
fields at the centres of loop A and loop B for the same current through
them.

What is meant by the term ‘displacement current’ ? Briefly explain how

this current is different from a conduction current.

Page 13 of 23 P.T.O.
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AT
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21. (a) State Huygens’ principle. How did Huygens explain the absence of
the backwave ? 2

OR

(b) Use Huygens’ principle to show reflection/refraction of a plane wave
by (i) concave mirror, and (ii) a convex lens. 2

22. The refractive indices of two media A and B are 2 and 2 respectively.
What is the critical angle for their interface ? 2

23. (a) Draw a graph showing the variation of binding energy per nucleon
as a function of mass number A. The binding energy per nucleon for
heavy nuclei (A > 170) decreases with the increase in mass number.
Explain. 2

OR

(b) Using Bohr’s postulates, obtain the expression for radius of nth
stable orbit in a hydrogen atom. 2

24. Explain the roles of diffusion current and drift current in the formation of
the depletion layer in a p-n junction diode. 2

25. Explain the property of a p-n junction which makes it suitable for
rectifying alternating voltages. Differentiate between a half-wave and a
full-wave rectifier. 2

SECTION C

26. A potential difference V is applied across a conductor of length / and
uniform cross-section area A. How will the (i) electric field E, (ii) drift

velocity vy, and (iii) current density j be affected when (a) V is doubled

and (b) / is halved (keeping other factors constant) ? 3

27. What is meant by the term ‘mutual inductance’ of a pair of coils ? Obtain
an expression for the mutual inductance of two long coaxial solenoids,
each of length / but having different number of turns N; and N, and radii
ri and ry (rg > 1r7). 3

55/3/1 Page 15 of 23 P.T.O.
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28. (a) An ac source v = v, sin ot is connected across an ideal capacitor.
Derive the expression for the (i) current flowing in the circuit, and
(ii) reactance of the capacitor. Plot a graph of current i versus ot. 3

OR

(b) A series combination of an inductor L, a capacitor C and a resistor
R is connected across an ac source of voltage in a circuit. Obtain an
expression for the average power consumed by the circuit. Find
power factor for (i) purely inductive circuit, and (ii) purely resistive

circuit. 3

29. Calculate the wavelength of de Broglie waves associated with a proton

having (%) eV energy. How will the wavelength be affected for an

alpha particle having the same energy ? 3

30. (a) () Prove that the nuclear density is same for all nuclei.

(ii)) Draw a plot of potential energy of a pair of nucleons as a
function of their separation. Draw two inferences from this
plot. 3
OR

(b) () Draw a graph to show the variation of the number of scattered
particles detected (N) in Geiger-Marsden experiment as a

function of scattering angle (0).

(i1) Discuss briefly two conclusions that can be drawn from this
graph and how they lead to the discovery of nucleus in an
atom. 3

55/3/1 Page 17 of 23 P.T.O.
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(ii)

(ii)
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(i)

(iii)
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SECTION D

31. (a) (1) Define electric flux and write its SI unit.

(ii)) Use Gauss’ law to obtain the expression for the electric field

due to a uniformly charged infinite plane sheet.

(iii) A cube of side L is kept in space, as shown in the figure. An

- A
electric field E = (Ax + B) 1 % exists in the region. Find the

net charge enclosed by the cube.

Ay

OR

(b) (i) Define electric potential at a point and write its SI unit.

(ii)) Two capacitors are connected in series. Derive an expression

of the equivalent capacitance of the combination.

(iii) Two point charges + q and — q are located at points (3a, 0) and
(0, 4a) respectively in x-y plane. A third charge Q is kept at
the origin. Find the value of Q, in terms of q and a, so that the

electrostatic potential energy of the system is zero. 5
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Fshal s R’ % fopdt S1aaa giur & | gl o W feurd fepet
fore o aredfaes fdfars & o994 &1 A & fau fmo sma
ifau | 30 TR, u 3R R vgi # Ufdfens gl & % fog dey
ITe <hITVT, |

fpel 1 m ®IE gl & ITA 8 & WHA 1-8 m TS I HIs
Sqith " ¥ 5 m ! g W @S & | o oo icifores < feurfd

3R HeIE T T |

AT

frell AYSTRR HiF & T5H & o et fpel T fohtor
AU ! S o T fomor R EifT | 30 TR, A9
(W o ToTT 50 10T (A) 3R =HaH fo=e™ HI0 (8,)  9af |
ey I HIfT |

fopet STaaa | o QI ISl I Ishal BISATE 20 cm & | ARG &1 @
&1 &q9dT — 5:0 D ®, A1 & o g1 T U A hifoly |
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32. (a) (1) Write the principle and explain the working of a moving coil
galvanometer. A galvanometer as such cannot be used to

measure the current in a circuit. Why ?

(ii) Why is the magnetic field made radial in a moving coil
galvanometer ? How is it achieved ? 5

OR

(b) (i) Derive an expression for magnetic field on the axis of a current

carrying circular loop.

(ii) Write any two points of difference between a diamagnetic and

a paramagnetic substance. 5

33. (a) (i) Draw a ray diagram showing the formation of a real image of
an object placed at a distance ‘v’ in front of a concave mirror of
radius of curvature ‘R’. Hence, obtain the relation for the

image distance v’ in terms of u and R.

(i1)) A 1:8 m tall person stands in front of a convex lens of focal
length 1 m, at a distance of 5 m. Find the position and height

of the image formed. 5

OR

(b) () Draw a ray diagram showing refraction of a ray of light
through a triangular glass prism. Hence, obtain the relation
for the refractive index (p) in terms of angle of prism (A) and

angle of minimum deviation (&,,).

(11) The radii of curvature of the two surfaces of a concave lens are
20 cm each. Find the refractive index of the material of the

lens if its power is — 5-0 D. 5
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T

—> 1cm

je— 3 cm —)
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()

()
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TIFL % U hl T FAT B I FAT 2
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$ife {8 seee g @t fom faaifia gu g S % foe seom foman
ST =1MRT |

forell a%g o ST, ST PR Tehme1 i qieed o gedt &, T TR alT &

g1 Jeht=1 Wl foaady sgard g | foaad areaa | fortor Sehriemehl sl Eie
R ohtdT & | TeRIiRIeh I3 o T dHTd gehter <Al qureed g [Huifa i
STt 8 | foRel THhA-ft o faadd Ued W e % fU Sis THEIAes e
SRR STt

ST o IMYR W F=faIRaa yei & S dfT

(=)

Ife FehTeT o ATl W glg L & ST, Al kol I3 hl TS fohd
TR quTferd Bt 2
o ffETss yreq o o I I 7 2
fqentuT 3R forad et & o9 & 3t g |

T
a1 foeneff T 10 m = &1 faues AR g Tm & AR W & | Il
et T I AT JohR T T aE] & Fohai W g Tehdt &, a1 il
i 9 forenefl Tsh-g@t =l @ & U T@Y 9 S9E H @ W ATy
forg PR T UTd B 2
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SECTION E

A beam of electrons moving horizontally with a velocity of 3 x 107 m/s
enters a region between two plates as shown in the figure. A suitable
potential difference is applied across the plates such that the electron
beam just strikes the edge of the lower plate.

T

—> 1cem

fe— 3 ecm —3|

Answer the following questions based on the above :

(a)
(b)
(c)

(c)

How long does an electron take to strike the edge ?
What is the shape of the path followed by the electron and why ?

Find the potential difference applied.
OR
Find the magnitude and direction of the magnetic field which

should be created in the space between the plates so that the
electron beam goes straight undeviated.

Diffraction of light is bending of light around the corners of an object
whose size is comparable with the wavelength of light. Diffraction
actually defines the limits of ray optics. This limit for optical instruments
is set by the wavelength of light. An experimental arrangement is set up
to observe the diffraction pattern due to a single slit.

Answer the following questions based on the above :

(a)

(b)
(c)

(c)

How will the width of central maximum be affected if the
wavelength of light is increased ?

Under what condition is the first minimum obtained ?

Write two points of difference between interference and diffraction
patterns.

OR

Two students are separated by a 7 m partition wall in a room 10 m
high. If both light and sound waves can bend around obstacles, how
is it that the students are unable to see each other even though they
can converse easily ?
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(ii)
(iii)
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(vii)
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57 J97-97 4 35 Fv7 & | @t 3o7 sfAard & |

T8 Y9797 qid @S] 4 f[ayifaa 8- &, @, W, GG & /

GUE & 4 Jv7 G&T 1 & 18 7% Tglascdid (MCQ) TR & Uh-Uek 3% & J97 & |

gva@ﬁywy’@ng g 25 d% 3fd Tg-3TIT (VSA) FHR & g1-31 37H] & Jo7
/

Qg T 7 J97 T&7 26 @ 30 7% TG-FT0T (SA) IHR & di7-A1 371 & J97 3 |

GUE T 7 Jv7 T&I7 31 T 83 % FH-ITT (LA) FHR & Gia-qiel 3Hl & J97 &8 |

GUE T 7 97 G 34 79T 35 HH-STHIRT FAR-AR %] & F77 & /

Jo7-97 § GHY [dHeq 787 397 T 8 | JEf6, @8 @ & 2 YIA §, @O T & 2 I

g; GUS 7 & 3 Yo H T @US T & 2 J¥I H HaRkF ldHcq FHT JIEET 13397 T
/

Fopeict HT IFINT afdd & |

Yifaeh 9] & HEicT@d q, Savaal S7ar ITIT &1 :

c=3x10%m/s

h =663 x 10734 Js

e=16x10"17C

Uo = 4m X 107" Tm AL

gg = 8854 x 10712 C2 N1 m~2
1

471:80

=9x 107 Nm?2C2

ST 1 Go3HM (my) = 9-1 x 1073 kg

=g 1 GeIWH = 1-675 x 10727 kg

TIei T geI|H = 1-673 x 10727 kg
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General Instructions :

Read the following instructions very carefully and strictly follow them :

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

(viii)

(ix)

55/3/2

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"19¢C
Up=4nx 107" Tm A~
gp =8-854 x 10712 C2 N1 m~2
1

471:80

=9x 107 Nm?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 1027 kg

023 per gram mole

Avogadro’s number = 6-023 x 1
Boltzmann constant = 1-38 x 10723 JK1
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(b)
(c)

(d)

S5 g 9le o

fredt A9 ordfureres O Rt fiftaa 9w W sl o faed i @rgan

15 x 1016 m=3 3 | 9« 30 Boeiee smfuyes ¥ mifed fean wmar g, @
forer drgaT sIge 45 x 1022 m3 & Tt B | "ifea et H gelggl

Il (ng) B

(a) 3x105m3

b)) 5x10"m™3

(c) 5% 109 m=3

(d 675x1038 m3
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SECTION A
1. A voltage signal is described by :
v=Vy for Ogtgg
=0 for g <t<T
for a cycle. Its rms value is :
Vo
(a) —=
V2
(b) Vy
Vo
(c) 9
@ V2V
2. The ratio of maximum frequency and minimum frequency of light

emitted in Balmer series of hydrogen spectrum, in Bohr’s model is :

11
(a) ?
9
(b) =
1
7
6
7

—

(c) —

—

d) =

3. At a certain temperature in an intrinsic semiconductor, the electrons and
holes concentration is 1-5 x 10'® m—3. When it is doped with a trivalent
dopant, hole concentration increases to 45 x 10?2 m-3. In the doped
semiconductor, the concentration of electrons (ne) will be :

(a) 38x10°m-3
b) 5x10" m-3
© 5x10°m-3
d)  675x10% m-3
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I3 T~ TFETE hl THHAM AR dRX 1-0 cm 1 g0 W 18 x 104 NC-1 =i
forga & I AT 3 | IR W gk e 94 R

(a) 112x 10714 Cm-1 (b)  308x1071° Cm-1

(¢ 10x10™ Cm-1 d 10x10"7 Cm-1

fopeht A1 s1df=eres i 0 K W Ifefigerar gt @ -

(a)  0°C 9 JfdQYgehdT o THH (b) 300 K 9 JfdQigehdT & GHM
() A (d) A

H B 2-14 eV i TRt a1g W gRT 64 x 1014 Hz T Teh1¥T 39T
@1 ] | Scafid geieril ol SAfrehad TTiest STl T @ ;

(a) 025eV
(b) 0-51eV
(c) 1-:02 eV
(d 0-10eV

Sehrel-fagd gwre < fopel ST |, A v Sl WM Wd g SAdfad fafeon

! et ® ghg T STt B | ScARId TehTeI-Seige il hi FEAT :

(a) & STt (b) = Wl

(¢ &A= Tl d) smafa w fak s
SATAY d1ghI hl TTTafierdr sh1 SI |TE @ :

(a) Qs (b) m2 V-1g-1

(0 ms1Vv-l d Qm

I3 Teh, s FUMNE IR HI5 Thatige Joft H el ac dleedt @1 & R’ 4
IAIVA 8 | A |ia shl g i FR-€R gern A, i ¢

(a) b IR GYNT ST & Jiqad =ed & |
(b) Ik I YfcaTd Tedl 3 3R Fariey &1 gfdemd et ? |
(¢ I IR HYIiE gHI < Jid=md 9¢d & |
(d) I 1 gfdETd sedl @ 3R deanfer s e =T @ |
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4., An infinitely long uniformly charged wire produces an electric field of
18 x 10* NC1 at a distance of 1-0 cm. The linear charge density on the
wire is :
(a) 112x 107 Cm-1 (b) 308 x 1071 Cm-1
¢ 1:0x107 Cm1 d 10x107" Cm1
5. At 0 K, the resistivity of an intrinsic semiconductor is :
(a) same as that at 0°C (b)  same as that at 300 K
(c) Zero (d) infinite

6. Light of frequency 6-4 x 10'* Hz is incident on a metal of work function
2:14 eV. The maximum kinetic energy of the emitted electrons is about :

(a) 025eV
(b)  0-51eV
(c) 1:02 eV
(d 0-10eV
7. In an experiment on photoelectric effect, the intensity of incident

radiation is increased, keeping the frequency v the same. The number of
photoelectrons emitted will :

(a)  increase (b)  decrease
(c) remain same (d) depend on frequency
8. The SI unit of mobility of charge carriers is :
(a) Qg1 b) m2vilgl
(0 mstvl d Qm
9. An inductor, a capacitor and a resistor are connected in series across an

ac source of voltage. If the frequency of the source is decreased gradually,
the reactance of :

(a)  both the inductor and the capacitor decreases.
(b)  inductor decreases and the capacitor increases.
(c) both the inductor and the capacitor increases.

(d)  inductor increases and the capacitor decreases.
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frel o1 pugclt TeaHHiet §, Fusell T SRR [I&ueh TA-3E0 1 Husa! §

yafed 9T 1§ fohE TehR Gt gidr & 2
(a) 1ol (b) 1o I?
(e 1ol (d 1o A1

JehTST o 0T a0 §, eht1 <hl <figral I 3T 90T o A=W A & o9 o a9 i
39 JehR AT ST 2

(a) I < A

(b) I « A

(c) I « A2
1

$S Hiet Hife Sl T i faga-graeh™ a0l gduad JAmemen | fheeh g
399 IR Hg=d i T8 off ?

(a) S.H. AeHad (b) SH. &

(c) TA.3W. g (d it gmeRH

forell O =1 fa. 91, 99 (emf) 3 AT=afes Uiy HaS: E 3 r 3 | 39 foret
R = 2r & &g IfdUg 9 HAfad fomam T 8 | 38 9 o Al o =
favg urq == g 2

(a)

(b)

(c) E (d)

w|d |
wE o

fordt thar-fert faads wom ®, o <t <itets el o §f 9t @ | foadw Yo o

(a) TR

b) g

(c) TR TH
(d)  TH-TE
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10. In a moving coil galvanometer, the deflecting torque t acting on the coil is
related to the current I flowing through it as :

(a) Tl (b) 1o I?
() 1ol d tocJI

11. In the wave picture of light, the intensity I of light is related to the
amplitude A of the wave as :

@ I oA

b)) I« A

(¢) I o« A2
1

12. Electromagnetic waves of wavelength of the order of a few meters were
first produced and detected in the laboratory by :

(a) J.C. Maxwell (b) J.C. Bose
(¢) H.R. Hertz (d) G. Marconi

13. The emf and internal resistance of a cell are E and r respectively. It is
connected across an external resistance R = 2r. The potential drop across
the terminals of the cell will be :

(b)

& | =
wlE o

2

14. In a single-slit diffraction experiment, the width of the slit is halved. The
width of the central maximum, in the diffraction pattern, will become :

(a)  half
(b)  twice
(¢)  four times
(d)  one-fourth
55/3/2 Page 9 of 23 P.T.O.
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B B B B
| |
| |
| |
oLt 3 0l 3 0L+ > 0= d
(a) (b) (c) (d)

Yo7 &1 16 & 18 37149 (A) 3K BRI (R) YR & J97 & | § H97 17 T & —
IS4 T @ STHIT (A) 9T G B BRI (R) GRT 3lbd [547 7971 & | T8 I A1
/3¢ 1 BT (a), (b), (c) 3K (d) T & GFHT Y |

(a) AMMHAT (A) 3T SR (R) ST Tl & FW SR (R), AR (A) I
g ST LAl 2 |

(b)  SAfIHAA (A) 3T HRU (R) THI T&l 8, T BRI (R), AMMHe (A) &l
e AT TgT S 8 |

(c) AR (A) HEl B, =g BRI (R) TAd 7 |
(d)  ANTHA (A) TeTd 8 R RO (R) ft TeAd 7 |

16.  37fUBe (A) : e Teret gemepr urwr, fe@ 18 worh g yerfzd & @ 8,
forsa It <Al STt 8, A1 3HeR! Grchid AT TR TAT Bl STl
2 |

FRU(R):  Toreh gmmepr wrw, foed 18 sl g yarfza & @ R, 6
TEEH STV IE TS % ATh o FHIIT BT B |

17.  37fe7 (A) - R gY 1 s Tifies X st TR}
FRI (R) : ';X T Il shl T&IT 371k 2 |

18. 3FI7(A): Tret O o1 t=afier gfay fad war 2 |

FROUT(R): 39 S T9F A o fog[d-Tuees shi I digar du &)
2 |
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15. Which of the following graphs correctly represents the variation of the
magnitude of the magnetic field outside a straight infinite current
carrying wire of radius ‘a’, as a function of distance ‘r’ from the centre of

the wire ?
B B B B
I I
I I
! I
0 = b 0 = - 0 L - 0 = .
(a) (b) (c) (d)

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) : When radius of a circular loop carrying a steady current is

doubled, its magnetic moment becomes four times.

Reason (R): The magnetic moment of a circular loop carrying a steady

current is proportional to the area of the loop.

17. Assertion (A): The nucleus ;X 1s more stable than the nucleus gY .

7 .
Reason (R): 3X contains more number of protons.

18. Assertion (A) : The internal resistance of a cell is constant.

Reason (R) :  Ionic concentration of the electrolyte remains same during

use of a cell.

55/3/2 Page 11 of 23 P.T.O.



19.

20.

21.

22,

23.

24.

25.

55/3/2

[E5[E
=

Qs @

frft p-n iy SRS & BET T A IS f5H THR guiad Bidt B S« I8
(i) mfefer amfda, TR (i) wafeles s=faa gar 8 2 3T S i gite
1T |

TRl p-n @Y & 37 U AT TR HINT S 38 TS dleedrsti o [gsehi
% T Iugeh sHm@T g | qui-adT st AR Std-au fosesrt & = favwem
HiT |

(%) TEUH HEAT A HI B AL T8 HoAl Uid =J(FAA= o o= @i

I AT T QT | 9 A1fest (A > 170) & 7T geaq g |
gig B W 99 Hoft Ui F[FAsTi= el & | S i |

Jrqa
(@) @R MEEMl 1 3TN A JY, BESOH WA H nall T8 Hafl

ESRIEIR SER A S el

“Toreemug g’ @ 7 dI9d B 2 €Y U SUNEAT <hIfWU foh I8 90 =9 9w 9
forg gopR i B 1

A TS o &1 AR H § Ueh sl iR UTR1 3N gEY sl Tl TSl h
JTR{d ® HigT o1 8 | Q1 °reit bl fopeft wohem grechia & # fawfea forn
T 7 | A ISE T WHM 9T WETed U W, JAEhR IR A q-3ATeu
ST A HUT |

(%) g fagra fafau | g @ uwa a1 < erufeafa i smen foa
YR <hl ?
HAYAT
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SECTION B

19. How is the width of depletion layer of a p-n junction diode affected when

it is (1) forward biased, and (ii) reverse biased ? Justify your answers. 2

20. Explain the property of a p-n junction which makes it suitable for
rectifying alternating voltages. Differentiate between a half-wave and a

full-wave rectifier. 2

21. (a) Draw a graph showing the variation of binding energy per nucleon
as a function of mass number A. The binding energy per nucleon for
heavy nuclei (A > 170) decreases with the increase in mass number.
Explain. 2

OR
(b) Using Bohr’s postulates, obtain the expression for radius of nth

stable orbit in a hydrogen atom. 2

22. What is meant by the term ‘displacement current’ ? Briefly explain how

this current is different from a conduction current. 2

23. Two wires of equal lengths are shaped in the form of a square loop and a
circular loop. Both loops are suspended in a uniform magnetic field. Prove

that for the same current, the circular loop will experience larger torque. 2

24, (a) State Huygens’ principle. How did Huygens explain the absence of
the backwave ? 2

OR
(b) Use Huygens’ principle to show reflection/refraction of a plane wave

by (i) concave mirror, and (ii) a convex lens. 2

25. The refractive indices of two media A and B are 2 and /2 respectively.

What is the critical angle for their interface ? 2
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(i) 39 g 9 o I 911 @1 fsrut <Al geg 8§ ==t Fifse ot
forfgn fop 3 fopg wepR Ty ® A1fiyeh sl @ <l TR of 9T 2 |

Page 14 of 23



SECTION C

26. (a) A particle of mass m and charge q is accelerated through a potential
difference V. Plot a graph of de Broglie wavelength A associated

with it as a function of V.

(b) Calculate the energy acquired by and de Broglie wavelength
associated with, an electron accelerated through a potential
difference of 400 V. 3

27. (a) An ac source v = v, sin ot is connected across an ideal capacitor.
Derive the expression for the (i) current flowing in the circuit, and

(ii) reactance of the capacitor. Plot a graph of current i versus ot. 3

OR

(b) A series combination of an inductor L, a capacitor C and a resistor
R is connected across an ac source of voltage in a circuit. Obtain an
expression for the average power consumed by the circuit. Find
power factor for (i) purely inductive circuit, and (ii) purely resistive

circuit. 3

28. (a) (1) Prove that the nuclear density is same for all nuclei.

(ii) Draw a plot of potential energy of a pair of nucleons as a
function of their separation. Draw two inferences from this
plot. 3

OR
(b) (i) Draw a graph to show the variation of the number of scattered

particles detected (N) in Geiger-Marsden experiment as a

function of scattering angle (0).

(i1) Discuss briefly two conclusions that can be drawn from this
graph and how they lead to the discovery of nucleus in an

atom. 3
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30.

31.
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29. A rectangular loop of sides 25 cm and 20 c¢m is lying in x-y plane. It is
— A
subjected to a magnetic field B = (5t% + 2t + 10)k, where B is in Tesla

and t is in seconds. If the resistance of the loop is 4 Q, find the emf

induced and the induced current in the loop at t =5 s.
30. A potential difference V’ is applied across a load resistor of resistance R.
V and R can be varied. If the current that flows in the circuit is I, draw a
plot showing the variation of power consumed by the resistor as a
function of : 3
(a) R, keeping V constant
(b) I, keeping R constant
(c) V, keeping R constant
SECTION D
31. (a) () Write the principle and explain the working of a moving coil
galvanometer. A galvanometer as such cannot be used to
measure the current in a circuit. Why ?
(ii) Why is the magnetic field made radial in a moving coil
galvanometer ? How is it achieved ? 5
OR
(b) (i) Derive an expression for magnetic field on the axis of a current
carrying circular loop.
(ii)) Write any two points of difference between a diamagnetic and
a paramagnetic substance. 5
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32.

33.

55/3/2

1)

(i)

1)

(i1)

1)
(i)

(iii)

[E5[E
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32.

33.
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(a)

(b)

(a)

(1)

(i1)

(1)

(i1)

(1)
(i)

(iii)

EE
(O]

Draw a ray diagram showing the formation of a real image of
an object placed at a distance ‘v’ in front of a concave mirror of
radius of curvature ‘R’. Hence, obtain the relation for the
image distance v’ in terms of u and R.

A 1-8 m tall person stands in front of a convex lens of focal
length 1 m, at a distance of 5 m. Find the position and height
of the image formed.

OR

Draw a ray diagram showing refraction of a ray of light
through a triangular glass prism. Hence, obtain the relation
for the refractive index () in terms of angle of prism (A) and
angle of minimum deviation (6y,).

The radii of curvature of the two surfaces of a concave lens are
20 cm each. Find the refractive index of the material of the
lens if its power is — 5-0 D.

Define electric flux and write its SI unit.

Use Gauss’ law to obtain the expression for the electric field
due to a uniformly charged infinite plane sheet.

A cube of side L is kept in space, as shown in the figure. An

- A
electric field E = (Ax + B) 1 % exists in the region. Find the

net charge enclosed by the cube.
ArY

OR
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(b) (i) Define electric potential at a point and write its SI unit.

(ii)) Two capacitors are connected in series. Derive an expression

of the equivalent capacitance of the combination.

(iii) Two point charges + q and — q are located at points (3a, 0) and
(0, 4a) respectively in x-y plane. A third charge Q is kept at
the origin. Find the value of Q, in terms of q and a, so that the

electrostatic potential energy of the system is zero. 5

SECTION E

34. Diffraction of light is bending of light around the corners of an object
whose size is comparable with the wavelength of light. Diffraction
actually defines the limits of ray optics. This limit for optical instruments
is set by the wavelength of light. An experimental arrangement is set up

to observe the diffraction pattern due to a single slit.
Answer the following questions based on the above :

(a) How will the width of central maximum be affected if the

wavelength of light is increased ? 1
(b) Under what condition is the first minimum obtained ? 1

(c) Write two points of difference between interference and diffraction
patterns. 2
OR

(c) Two students are separated by a 7 m partition wall in a room 10 m
high. If both light and sound waves can bend around obstacles, how
is it that the students are unable to see each other even though they

can converse easily ? 2
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A beam of electrons moving horizontally with a velocity of 3 x 107 m/s
enters a region between two plates as shown in the figure. A suitable
potential difference is applied across the plates such that the electron

beam just strikes the edge of the lower plate.

T

—> 1em

e— 3 cm ——|

Answer the following questions based on the above :

(a) How long does an electron take to strike the edge ?

(b) What is the shape of the path followed by the electron and why ?

(c) Find the potential difference applied.

OR

(c) Find the magnitude and direction of the magnetic field which
should be created in the space between the plates so that the

electron beam goes straight undeviated.
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Uo = 4m X 107" Tm AL
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General Instructions :

Read the following instructions very carefully and strictly follow them :

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

(viii)

(ix)

55/3/3

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"19¢C
Up=4nx 107" Tm A~
gp =8-854 x 10712 C2 N1 m~2
1

471:80

=9x 107 Nm?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 1027 kg

023 per gram mole

Avogadro’s number = 6-023 x 1
Boltzmann constant = 1-38 x 10723 JK1
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SECTION A

1. A battery of emf E and internal resistance r is connected to an external
circuit. The potential drop within the battery is proportional to :

(a) current in the circuit
(b) total resistance of the circuit
(c) emf of the battery

(d) power dissipated in the circuit

2. The momentum of a photon of wavelength A is :
hA hA
c
(c) h (d) zero
A
3. Two thin long parallel wires A and B are separated by a distance r and

carry current I each in the same direction. The force per unit length
exerted by A on wire B is :

2
| |

(a) ui, attractive (b) Mo , repulsive
2r 27r

o I° | m |

(c) , attractive (d) —— , repulsive

2nr 27nr
4, Two wires of equal length and radii r and 2r are connected in series.

Their resistivities are 2p and p respectively. For the same current
passing through the combination, the potential drop across their ends
will be in the ratio of :

(a 2:1 (b)
() 4:1 (d)
5. A capacitor is charged by a battery. Between the plates, during process of
charging :
(a)  only displacement current exists.
(b)  only conduction current exists.
(c) both displacement current and conduction current exist.

(d) no current exists.
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TehTST o qUT =0 §, Yehtsr <Y dfigar I 3T a0 & AW A & sie o Ge¢ i
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(a) I « JA

(b) I « A

(c) I «« A2
1

fortlt p-n T SETE & Wil sw & fou f=fafed 4 @ -9 %=
wel g 7 ?

(a)  Tfeent fava o STar @ |

(b) YUY aTEeh STd:&q0T Bl 8 |

(¢) B TR Sl SR 96 AT 2 |

(d) smfeRmes am foadi 3t gordeiai gl < fowror 3 HRur Bt 2 |
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| |
| |
| |
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W2 | IcAfid SAdeil <hl TfRIehan Tt ol g1 T

(a) 025eV
(b) 0-51eV
(c) 1-:02 eV
(d 0-10eV
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6. In the wave picture of light, the intensity I of light is related to the
amplitude A of the wave as :

(a) T oA
(b) I « A
0 I o A?
1
7. For the forward biasing of a p-n junction diode, which of the following

statements is not correct ?

(a)  The potential barrier decreases.
(b)  Minority carrier injection occurs.
(c) Width of depletion layer increases.

(d) Forward current is due to the diffusion of both holes and electrons.

8. Which of the following graphs correctly represents the variation of the
magnitude of the magnetic field outside a straight infinite current

carrying wire of radius ‘a’, as a function of distance ‘v’ from the centre of

the wire ?
B B B B
| I
I |
! I
= 4 0— b i A 0= 4
(a) (b) (c) (d)

9. Light of frequency 6-4 x 10 Hz is incident on a metal of work function

2:14 eV. The maximum kinetic energy of the emitted electrons is about :

(a) 0:25eV
(b)  0-51eV
(c) 1:02 eV
(d 0-10eV
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10.

11.

12.

13.
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(a) 3x105m3

b) 5x10"m>3

(¢) 5x10°m=3

(d) 675x1038 m3

foret Teohar-fert forade st #, forlt <t <iers omeft o < et B | oy e §
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b) g

(c) SR TH
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(a) 1

(b)

—

(c) —

1

9
9
5
1
7
6
(d) r
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10. A voltage signal is described by :
v=V for 0<t< g

=0 forgsth

for a cycle. Its rms value is :

@ V2V

11. At a certain temperature in an intrinsic semiconductor, the electrons and
holes concentration is 1-5 x 10'® m—3. When it is doped with a trivalent
dopant, hole concentration increases to 4-5 x 10?2 m-3. In the doped
semiconductor, the concentration of electrons (ne) will be :

(a) 3x10%m3
(b) 5x10" m-3
@ 5x10°m3
d  675x10% m-3

12. In a single-slit diffraction experiment, the width of the slit is halved. The
width of the central maximum, in the diffraction pattern, will become :
(a)  half
(b)  twice
(c) four times
(d)  one-fourth

13. The ratio of maximum frequency and minimum frequency of light
emitted in Balmer series of hydrogen spectrum, in Bohr’s model is :

(a) —

—

(c) —

b 2
1
16

11
9
5
7
(@) 76
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14. Two cells of emf E each and internal resistances r and 2r are connected in
parallel as shown in the figure. The equivalent emf of the combination is :

E, r
|,
I |
=:
E, 2r
E
(a)  zero (b) 3
E

15. An inductor, a capacitor and a resistor are connected in series across an
ac source of voltage. If the frequency of the source is decreased gradually,
the reactance of :

(a)  both the inductor and the capacitor decreases.
(b)  inductor decreases and the capacitor increases.
(c) both the inductor and the capacitor increases.

(d)  inductor increases and the capacitor decreases.

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 nucleus ;X 1s more stable than the nucleus gY .

7 .
Reason (R): 3X contains more number of protons.
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17.

18.

19.

20.

21.

22,

23.

55/3/3
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AT
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17. Assertion (A) : The internal resistance of a cell is constant.

Reason (R):  Ionic concentration of the electrolyte remains same during
use of a cell.

18. Assertion (A) : When radius of a circular loop carrying a steady current is

doubled, its magnetic moment becomes four times.

Reason (R): The magnetic moment of a circular loop carrying a steady
current is proportional to the area of the loop.

SECTION B

19. Explain the property of a p-n junction which makes it suitable for
rectifying alternating voltages. Differentiate between a half-wave and a
full-wave rectifier. 2

20. (a) Draw a graph showing the variation of binding energy per nucleon
as a function of mass number A. The binding energy per nucleon for
heavy nuclei (A > 170) decreases with the increase in mass number.
Explain. 2

OR

(b) Using Bohr’s postulates, obtain the expression for radius of nth
stable orbit in a hydrogen atom. 2

21. What is meant by the term ‘displacement current’ ? Briefly explain how
this current is different from a conduction current. 2

22. A wire of length L is bent round in the form of (i) a square, and then
(i) an equilateral triangle. If current I is passed through each of them,
find the ratio of magnetic moment of the square loop to that of the
triangle. 2

23. (a) State Huygens’ principle. How did Huygens explain the absence of
the backwave ? 2

OR

(b) Use Huygens’ principle to show reflection/refraction of a plane wave
by (i) concave mirror, and (ii) a convex lens. 2
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24.

25.

26.

27.

55/3/3
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AT
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T
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St |
(i) 39 @ ¥ Feprd I 9Tt g1 st < @aw § ==t hife 3T
fafau foh 3 fore gepR qemo) & A1t 1 @i <l IR A 91 7 |
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24.

25.

26.

27.

55/3/3

The refractive indices of two media A and B are 2 and 2 respectively.

What is the critical angle for their interface ? 2

Draw a circuit diagram of a p-n junction diode in (a) forward biasing, and

(b) reverse biasing. Draw the V — I characteristics for each case. 2

SECTION C

(a) An ac source v = v, sin ot is connected across an ideal capacitor.

Derive the expression for the (i) current flowing in the circuit, and
(i1) reactance of the capacitor. Plot a graph of current i versus ot. 3

OR

(b) A series combination of an inductor L, a capacitor C and a resistor
R is connected across an ac source of voltage in a circuit. Obtain an
expression for the average power consumed by the circuit. Find
power factor for (i) purely inductive circuit, and (ii) purely resistive

circuit. 3

(a) (i) Prove that the nuclear density is same for all nuclei.

(ii)) Draw a plot of potential energy of a pair of nucleons as a
function of their separation. Draw two inferences from this

plot. 3

OR

(b) () Draw a graph to show the variation of the number of scattered
particles detected (N) in Geiger-Marsden experiment as a

function of scattering angle (0).

(i1) Discuss briefly two conclusions that can be drawn from this
graph and how they lead to the discovery of nucleus in an

atom. 3
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1
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28. The figure shows a rectangular conductor PQRS in which the arm PQ of
length 10 cm and resistance 0-4 Q is free to move. It is kept in a uniform
magnetic field B = 0-2 T acting perpendicular into the plane of PQRS. If
arm PQ is moved with a velocity v of 5 cm/s as shown, find : 3

X S X X Px ®» =%

X X X X X X
—>V

X X x X X X

XRXXXQXX

(a) the current induced in the loop, and
(b) the power required to move the arm.

(Resistances of arms PS, SR and RQ are negligible.)

29. Obtain a relation between the current flowing in a conductor and drift

velocity of electrons in it. Hence, obtain Ohm’s law. 3

30. (a) The figure shows de Broglie wavelength (L) for two particles A and B

having same charges but different masses as a function of %,

where V is the potential through which the particles are accelerated.

A A
A B

v

1
JV
(i)  Which of them is heavier and why ?

(ii1) What does the slope of the line represent ?

(b) Calculate the momentum of an electron having de Broglie
wavelength of 3-0 A. 3
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31.

32.
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1)

(i)

(1)

(i)

(1)
(i)

(iii)
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31.

32.

55/3/3

(a)

(b)

(a)

(1)

(i1)

(1)

(i1)

(1)
(i)

(iii)

SECTION D

Draw a ray diagram showing the formation of a real image of
an object placed at a distance ‘u’ in front of a concave mirror of
radius of curvature ‘R’. Hence, obtain the relation for the
image distance v’ in terms of u and R.

A 1-8 m tall person stands in front of a convex lens of focal
length 1 m, at a distance of 5 m. Find the position and height
of the image formed.

OR
Draw a ray diagram showing refraction of a ray of light
through a triangular glass prism. Hence, obtain the relation
for the refractive index () in terms of angle of prism (A) and
angle of minimum deviation (6y,).

The radii of curvature of the two surfaces of a concave lens are
20 cm each. Find the refractive index of the material of the
lens if its power is — 5:0 D.

Define electric flux and write its SI unit.

Use Gauss’ law to obtain the expression for the electric field
due to a uniformly charged infinite plane sheet.

A cube of side L is kept in space, as shown in the figure. An

- A
electric field E = (Ax + B) 1 % exists in the region. Find the

net charge enclosed by the cube.
AY

OR
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33.
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1)

(i1)

(iii)

(1)

(i)

(1)

(i1)

foret famg W forggd fawar 1 witwmor €ifg 3R s&et ST A
fafaT |

g guTi goft § g 8 | 39 HANH i qed 9Tl @ foae
ek Scqd hIT |
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fopT JehT ST AT % ?

AT
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=g @ fomg fofaw |
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33.
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(b)

(a)

(b)

1)

(ii)

(iii)

(1)

(ii)

1)

(i1)

Define electric potential at a point and write its SI unit.

Two capacitors are connected in series. Derive an expression

of the equivalent capacitance of the combination.

Two point charges + q and — q are located at points (3a, 0) and
(0, 4a) respectively in x-y plane. A third charge Q is kept at
the origin. Find the value of Q, in terms of q and a, so that the

electrostatic potential energy of the system is zero. 5

Write the principle and explain the working of a moving coil
galvanometer. A galvanometer as such cannot be used to

measure the current in a circuit. Why ?

Why is the magnetic field made radial in a moving coil

galvanometer ? How is it achieved ? 5

OR

Derive an expression for magnetic field on the axis of a current

carrying circular loop.

Write any two points of difference between a diamagnetic and

a paramagnetic substance. 5
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35.
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SECTION E

A beam of electrons moving horizontally with a velocity of 3 x 107 m/s
enters a region between two plates as shown in the figure. A suitable
potential difference is applied across the plates such that the electron
beam just strikes the edge of the lower plate.

T

—> 1cem

fe— 3 ecm —3|

Answer the following questions based on the above :

(a)
(b)
(c)

(c)

How long does an electron take to strike the edge ?
What is the shape of the path followed by the electron and why ?
Find the potential difference applied.

OR

Find the magnitude and direction of the magnetic field which
should be created in the space between the plates so that the
electron beam goes straight undeviated.

Diffraction of light is bending of light around the corners of an object
whose size is comparable with the wavelength of light. Diffraction
actually defines the limits of ray optics. This limit for optical instruments
is set by the wavelength of light. An experimental arrangement is set up
to observe the diffraction pattern due to a single slit.

Answer the following questions based on the above :

(a)

(b)
(c)

(c)

How will the width of central maximum be affected if the
wavelength of light is increased ?

Under what condition is the first minimum obtained ?

Write two points of difference between interference and diffraction
patterns.

OR
Two students are separated by a 7 m partition wall in a room 10 m
high. If both light and sound waves can bend around obstacles, how
is it that the students are unable to see each other even though they
can converse easily ?

Page 23 of 23



