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General Instructions :
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(ii)

(iii)
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(v)
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All questions are compulsory. There are 26 questions in all.

This question paper has five sections : Section A, Section B, Section C,
Section D and Section E.

Section A contains five questions of one mark each, Section B contains
five questions of two marks each, Section C contains twelve questions of
three marks each, Section D contains one value based question of

four marks and Section E contains three questions of five marks each.

There is no overall choice. However, an internal choice has been provided
in one question of two marks, one question of three marks and all the
three questions of five marks weightage. You have to attempt only one of

the choices in such questions.

You may use the following values of physical constants wherever

necessary :
c=3x10%m/s
h =663 x 1073* Js
e=16x10"C
H,=4nx 107" Tm AL
g, =8-854 x 10712 C2N1m>2

1
4re
(o]

=9x10°Nm?2(C?2

Mass of electron = 9-1 x 10731 kg
Mass of neutron = 1-675 x 102" kg
Mass of proton = 1-673 x 1072 kg

Avogadro’s number = 6-023 x 10?3

per gram mole
Boltzmann constant = 1-38 x 10723 JK!
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Qs A
SECTION A

M@ H gy e Rt fag ‘O W g forg aow Q @ 2 | 99 Q
(i) ©FTeHeR, 3N (i) RN ACRIE 2, A1 F41 fog B W fawa Vi 1 gon d
fag AW fawa v, a1feres 8, 0 2 3foyen ST B ?

O- Ae B-
A point charge Q is placed at point ‘O’ as shown in the figure. Is the
potential at point A, i.e. V, , greater, smaller or equal to potential, Vg, at
point B, when Q is (i) positive, and (ii) negative charge ?

Oo Ao Bo

ST Toegaeiiarar ¢ 3TN FreeRsfiardr p < fopelt ATeam o forpq-grachi™ qant <
a1 % fofu =itk fafau |

Write the expression for speed of electromagnetic waves in a medium of

electrical permittivity ¢ and magnetic permeability p.

1 fonell geneefl 1 Tada gHar ITAM fohu T TR & i oX e et 7 2
T IW T gfee Hifvw |

Does the magnifying power of a microscope depend on the colour of the

light used ? Justify your answer.

feret OR T2 &1 AifoTeh (deh) Teteh Wifew 37X gueh! Teaa areft ferfla |
Draw logic symbol of an OR gate and write its truth table.

AT U HT TR AMT B T HIE THRI-GATE 58 TehI- g d-Sererg
Icaioid LAl @ | 3EH I88 W ATl 9l o TR ol HATIAd HUA T R I8 T63
Teh1Y-foreId-Soiereia Scafstd ST 2 Rl ST |

A photosensitive surface emits photoelectrons when red light falls on it.

Will the surface emit photoelectrons when blue light is incident on it ?

Give reason.
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Qs d
SECTION B

A % fgferl WM o o & forelt fog W, S8l |9 o shi @l sAfae
dl 8, digar I HI I« 90 & s 9dq=a () A/4, 3T (i) A3 8 |
Find the intensity at a point on a screen in Young’s double slit

experiment where the interfering waves of equal intensity have a path
difference of (i) A/4, and (i1) A/3.

I R Uzt TR & o9 @ =R fafgu |

Write two points of difference between intrinsic and extrinsic
semiconductors.

IR <hl Jaror fqen 3t sd-vad = faur & o= faves hife sik g3
%1 Teh IGTET GINIT |

Distinguish between broadcast mode and point-to-point mode of
communication and give one example for each.

Tleedl o TRl ac FId T his YT dod IR hig IRATRT JUf § GANfod 8 |
e HifY fop giarfetsst & Hiat 15 g il 98 & I W Tk oo 6l
IAeh ford TepR geTfard Bt |

A light bulb and a solenoid are connected in series across an ac source of
voltage. Explain, how the glow of the light bulb will be affected when an
iron rod is inserted in the solenoid.

Ig e o fu equr gefientor =1 3w <hifoe for fopeft staae edur & £ 37K 2of
& = oo fordl fara 1 gfafars 2f @ W s 2 |

AT

(a) 39 €A1 () 1 3Ig@ i Forad forelt wrmefiar guefi (Sefieenia) o
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(b)  IT9adl G (SETERIT) hT o1 H qUEd] gree (SATEh) i M
Tt fqu I i =men & fow @ wre dT |

5 P.T.O.



11.

12.

55/2/1

Use the mirror equation to show that an object placed between f and 2f of

a concave mirror forms an image beyond 2f.

(a)

(b)

(a)

(b)

(a)

(b)

OR

State the condition under which a large magnification can be

achieved in an astronomical telescope.

Give two reasons to explain why a reflecting telescope is preferred

over a refracting telescope.

Qs u
SECTION C

TOR el § IT ohu I aTel U8 Higad goehieh  hi qRWTST
NTT | SHeRT U Teh § hH AT 3ok UK 1 T I & ?

1 MHz 318 T 3R 10 V e dicear o Aiged % T 10 kHz
PR 3R 10 V Rrex diced & d@¢w @ &1 Iwm feean men
2 | (i) AigeM gahieh, 3R (i) 3= qrvd Svei o1 fgio Hifvw |

Define the term ‘modulation index,” used in communication system.

Why is its value kept less than or equal to one ?

A message signal of frequency 10 kHz and peak voltage of 10 V is
used to modulate a carrier frequency 1 MHz and peak voltage
10 V. Determine the (i) modulation index, and (ii) side bands

produced.

SR % SRRl 1 STAN Hleh, BIIGISH AT I ndll HeT H THH Soide
Sl el Tay o o =asieh geaa i |

Using Bohr’s postulates, derive the expression for the orbital period of

the electron moving in the nt® orbit of hydrogen atom.
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A charge Q is distributed uniformly over a metallic sphere of radius R.
Obtain the expressions for the electric field (E) and electric potential (V)

at a point 0 < x < R.

Show on a plot the variation of E and V with x for 0 < x < 2R.

14. feu wu gfmy ¥, woef arn & @y, guie & Bl ) faveara i sod gfea

Y Yfehfera ShIfSu |
6V 10
A I AN
6V C=5uF
B— s
C | AN
12V 20

In the given circuit, with steady current, calculate the potential

difference across the capacitor and the charge stored in it.

A
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A long charged cylinder of linear charge density + A, is surrounded by a
hollow coaxial conducting cylinder of linear charge density —Ai,. Use
Gauss’s law to obtain expressions for the electric field at a point (i) in the

space between the cylinders, and (ii) outside the larger cylinder.

16. SHI-TE R 1 ITART Heh o5 R o forell aRIaTE! Ik 9T o 318 %
foreft formg (x) W greshia & % foie <ok e hifve | 39 fomg W graehi
&= <l foen fope wepr faff < st 2 2
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I

* 1
A
r
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Using Biot-Savart law, deduce the expression for the magnetic field at a
point (x) on the axis of a circular current carrying loop of radius R. How is
the direction of the magnetic field determined at this point ?

OR

55/2/1 8
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18.
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The figure shows three infinitely long straight parallel current carrying
conductors. Find the

1)

(i1)

(a)
(b)

(a)
(b)

(a)
(b)

(a)
(b)

magnitude and direction of the net magnetic field at point A lying
on conductor 1,

magnetic force on conductor 2.

I > - 1
A
T
31 < 2
2r
4] — 3

eafaca e =1 frm fafge | afspaar =5 ST ames fafgu |

fopeft fou o ifsamifaea o # 442 x 106 Heanfaea wfves 2 | af 5@
T T Y MY 20 HHUS 7, AT 10 HeRvS T Tohe TR &l g 2 3

State the law of radioactive decay. Write the SI unit of ‘activity’.

There are 42 x 10° radioactive nuclei in a given radioactive
sample. If the half life of the sample is 20 s, how many nuclei will
decay in 10 s ?

foe[q-grarehia a0l fohd JehR 3cqd Bl & 2 ST ST |

HI3 guae fagq-greehia ain Tt mem o oTeRs 2o &% sfew
w2 | 39 ToR[q-graehi™ aUT i Qe foq 3R Jraehia &= ohl
famal =1 gwtd g fafa i | 3

How are electromagnetic waves produced ? Explain.

A plane electromagnetic wave is travelling through a medium along
the +ve z-direction. Depict the electromagnetic wave showing the

directions of the oscillating electric and magnetic fields.

9 P.T.O.



19.

20.

21.

55/2/1

ac dlcedl v = v, sin ot 1 HIs Ald Wehed L % Trel g T & & €
Tt B | aiay § dreerfies g % fou s ogeqw iR | Ig ewisy fh
34 ufwy o sited wifed & 3T R |

A source of ac voltage v = v, sin ot, is connected across a pure inductor of

inductance L. Derive the expressions for the instantaneous current in the

circuit. Show that average power dissipated in the circuit is zero.

(a)

(b)

(c)

(a)

(b)

(c)

(a)

(b)

(a)

(b)

M derdT =g falie STghdi o ofmafad faferton o fow womee favwa
% |1 TehI-fagd 9T o foeror 1 gui % fore omw @i |

3H UH & YU <hl T o foTU A1e~ere o yehrwi-foggq avfietor &1
IR HIT |

Afg i ¥ TEd gu aq fafeRwon i derar @ afafda e
T, q1 AT 7 IREdd <@ ?

Draw a plot showing the variation of photoelectric current with

collector potential for different frequencies but same intensity of
incident radiation.

Use Einstein’s photoelectric equation to explain the observations
from this graph.

What change will you observe if intensity of incident radiation is
changed but the frequency remains the same ?

3G LT 1 3@ hifore fraw fopeft grechia & B & 971 v & TfowH
g ARG HU1 To1 for=ferd Y TR ST 2 |

104V fawdr=<R 7 cdaitd I3 3oidgd o i 1 foem % ereEq
0-04 T % Torell ThEHH Trarchial & § Ja91 ohidl 8 | T&9-9 hl Fshal
e aftefera Hifsm |

State the condition under which a charged particle moving with

velocity v goes undeflected in a magnetic field B.

An electron, after being accelerated through a potential difference
of 104 V, enters a uniform magnetic field of 0-:04 T, perpendicular
to its direction of motion. Calculate the radius of curvature of its

trajectory.

10



22. IS ‘@’ I fopel qaeh ol W, 39 & @ gt D W oo fopell W oA
Yo 3Icqd T o oI, T A T HIS THavll Jehrs1 AfTAraaq ATId Hal
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A monochromatic light of wavelength A is incident normally on a narrow
slit of width ‘a’ to produce a diffraction pattern on the screen placed at a
distance D from the slit. With the help of a relevant diagram, deduce the
conditions for obtaining maxima and minima on the screen. Use these
conditions to show that angular width of central maximum is twice the
angular width of secondary maximum.

Qug g
SECTION D

23. GAa IR 35 AT1-fUar 70 SR & 79 G S @ & | T H IFh! Grare o
et ot 1 Bdl T g T o $© I ol o6 | 38 i § 39 9l b
IR # g7 o6 A = § | e F 1ot mrarsht R s fR 3 O A9 |

(a) gATA IR 3IWeh! WIS g USRI Jed =1 9 ? T hl Th-Ueh oo
ferfe |

(b) TrE TR AR 99l T 39T AT IuATf forg gmm 2

(c) ©R YT H IWAM B el A= I o1 am fafaw | sm@
el ¥ Ga ¥ 39 g <t feranfafyr it smeen fifve | 4

Sunil and his parents were travelling to their village in their car. On the

way his mother noticed some grey coloured panels installed on the roof of
a low building. She enquired from Sunil what those panels were and
Sunil told his mother that those were solar panels.

(a) What were the values displayed by Sunil and his mother ? State
one value for each.

(b)  In what way would the use of solar panels prove to be very useful ?

(c) Name the semiconductor device used in solar panels. Briefly
explain with the help of a diagram, how this device works.

55/2/1 11 P.T.O.
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(a)

(b)

(a)

(b)

Qus g
SECTION E

() dRREeR w1 wEwh fagma fafer | e feo o
IR ol 3R 31feh guTe! fore TohR AT ST Wehal & 2

(i) = g R % fau o gene U E | SR GfEd 3g@
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T
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y A

l
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AT 1 HIFT Safeh 3 AR (i) Sofsem H, SR (i) red (Wi E) |
TR 2 |

YT
foreft meanfig & anftar b aftaren dfSw | Fatq & ford s dfgemn

gymia 6 e & fau, 9fgehist & &Fha A 997 dfghisti & "
9ok d % UGl H SASTeh ogcdd ehiT |

Tagaee K o 9qred % fohdll &id 1 3T & &A% 8§, AT Rl
TR ufght Gt i dfgersdi w1 7 Weq 3Teh! A %%I
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(a) (1) State the principle on which a potentiometer works. How

can a given potentiometer be made more sensitive ?

(i1))  In the graph shown below for two potentiometers, state with
reason which of the two potentiometers, A or B, is more

sensitive.

T

V (volts) B

(b)  Two metallic wires, P; and P, of the same material and same

length but different cross-sectional areas, A; and A, are joined

together and connected to a source of emf. Find the ratio of the
drift velocities of free electrons in the two wires when they are

connected (i) in series, and (ii) in parallel.

OR

(a)  Define the capacitance of a capacitor. Obtain the expression for the
capacitance of a parallel plate capacitor in vacuum in terms of

plate area A and separation d between the plates.

(b) A slab of material of dielectric constant K has the same area as the

plates of a parallel plate capacitor but has a thickness % Find

the ratio of the capacitance with dielectric inside it to its

capacitance without the dielectric.

55/2/1 13 P.T.O.
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(a)

(b)

(c)

(a)

(b)

HUre o forega-srerehia Sor o frem fafige |

o= © qiT 31ER 12 em B9 3R 8-5 Q Uiy & foreft gamhr urer 4§
ToRA a1l Grarehi & § T o @19 qiade giaT 8 | Jraehi & a1e
% A % reed 8 | 9 H UG 9 9iehfaa e iR 'ma %
®ad o €9 H 39 eIRgd HIT |

2 _______-l_______l-_______i
B(T) i
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g 2L T oie o1 Fram St deeor o1 fasey 2 |

AT

IIYFd 3G hI TEEd ¥ Foreft seamlt grEwii W wEwr faga w
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T T |
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T dieed! J1d il |
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(a)
(b)

(c)

(a)

(b)

(a)

(b)

State Faraday’s law of electromagnetic induction.

The magnetic field through a circular loop of wire 12 cm in radius
and 85 Q resistance, changes with time as shown in the figure.
The magnetic field is perpendicular to the plane of the loop.
Calculate the induced current in the loop and plot it as a function
of time.

S
U S R
1 _______ I N _:
0 2 4 6 t(s)

Show that Lenz’s law is a consequence of conservation of energy.

OR

Describe, with the help of a suitable diagram, the working
principle of a step-up transformer. Obtain the relation between
input and output voltages in terms of the number of turns of
primary and secondary windings and the currents in the input and
output circuits.

Given the input current 15 A and the input voltage of 100 V for a
step-up transformer having 90% efficiency, find the output power
and the voltage in the secondary if the output current is 3 A.

WWR%WWWT@,@WnlﬁTnz(nZ>n1)

% QI HIEAH! I A% HT 7, oh O A& W HIg (oghd e @ 7 |
for@ @ 999 9129 § 399 M 8 W IUEdA ¢ R sTR@
Wit 3R forar g (), Sfdfers g8 (v) o shar B (R) & o= dey
qd HIT |

fopell AfiEr <@ <l oY 4 wihE gl 20 cm & | F8 TE TR

1-6 o gt 1 o1 7 | If¢ 98 forelt ga foeent sTaadae 1-3 8, §

g, d1 35eh! i BIhE g A HINT | 5

HAAT
15 P.T.O.
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(a)

(b)

(a)

(b)

(a)

(b)

fret ®ia o TS & ToRA aTel YohT¥T o 3TUEH h [oTC TRt 3TR@
Hifau 3R o1a: fs| o T9ad-reh u, B0 HI0 AR =Had fa=e™ i
% o9 §Y I HIT |

3G b i foRr o fAu ommuda s e "W fgif@ S, s
UG [y = V2 o W § TR 3T9adTh u, = 1 % HAe | 36
YehT THA LT & foh I8 YR i ITct 58 i 31h-3ieh TI91 hidl @ |

A point object is placed on the principal axis of a convex spherical

surface of radius of curvature R, which separates the two media of
refractive indices n; and ny (ny > ny). Draw the ray diagram and
deduce the relation between the object distance (u), image
distance (v) and the radius of curvature (R) for refraction to take

place at the convex spherical surface from rarer to denser medium.

A converging lens has a focal length of 20 cm in air. It is made of a
material of refractive index 1-6. If it is immersed in a liquid of

refractive index 1-3, find its new focal length.

OR

Draw the ray diagram showing refraction of light through a glass
prism and hence obtain the relation between the refractive index p

of the prism, angle of prism and angle of minimum deviation.

Determine the value of the angle of incidence for a ray of light
travelling from a medium of refractive index p; = J2 into the
medium of refractive index p, = 1, so that it just grazes along the
surface of separation.
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