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General Instructions :

(i)

(ii)

(iii)

(iv)

(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

AT U HT TR AW B W P TRNI-GATE IS8 ThI-[Igd-Serergi
Icaid LAl 2 | 3 I8 W Al a0l % YR Sl SATANd I W FA1 AT TS
Teh13-fored-goiereta Scafsta a2 wror i |

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.

fertt OR TIe &1 Aitoteh (deh) Jdieh Wit 37 3Heh! Tead™ grefl fafay |
Draw logic symbol of an OR gate and write its truth table.

M@ H gy IgER fret famg ‘O W g farg aew Q f&@ @ | 99 Q
(i) GTcH, 3R (i) SROMTcH G 7, i 341 fog B W fawa v 1 qoamn 4
foarg AW fawa v, 31fork 2, W 2 319e U 7 ?

O- A Be
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, Vy, at
point B, when Q is (i) positive, and (ii) negative charge ?

O A Be

Iga foeraeficran ¢ TR graehsficrar p o forelt mem ® forgq-graha aam it
e o7 = fafem |
Write the expression for speed of electromagnetic waves in a medium of

electrical permittivity ¢ and magnetic permeability p.

1 foreft geweefl 1 mada awar Iw R MU yehTeT 6 ol W YR et B 2
3T IW T gfee Hifvw |

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

light used ? Justify your answer.



Qs d
SECTION B

6.  THM UgrY 3R HHM TS, T e AR o &Rl A; 3R A, F q
Tg % IR P 3R Q U T1Y HAIfd & 3R I8 TeH fopefl faar. ot & & &
AR 8 | 31 a P 3R Q ¥ ad sidgil & 3T9aTg M ol U ATd
Hifse, Sefer T ar (1) Fofishm T, 3 (1i) IRE (THIR 7)) | T & | 2
Two metallic wires P and Q of the same material and same length but
different cross-sectional areas A; and A, are joined together and then
connected to a source of emf. Find the ratio of the drift velocities of free
electrons in the wires P and Q, if the wires are connected (i) in series, and
(ii) in parallel.

7.  EOR <kl TERO faur 3 ToUd-td G=R01 foaur o st faved Hifsu i g9
%1 Teh ICTEWT ST, | 2

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

8. U cuid & fou edur gfiertur w1 Iu=m hifoe for forel staaar dur & £ 30T 2f
& o9 feorg ford) forea o1 ufafers of @ W =A@ B 2

rora
(a) 39 FEAT () I 3Ig@ i Fred forelt wrtefia gl (Sefteenia) §
T (&) ST T feRam ST Eeha @ |
(b)  IT9adl G (SETERIT) hT o1 H qUEd] gree (STATEh) i Mok
FaT feu S A1 s & faw @ s S | 2

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

a concave mirror forms an image beyond 2f.

OR

(a)  State the condition under which a large magnification can be
achieved in an astronomical telescope.

(b)  Give two reasons to explain why a reflecting telescope is preferred
over a refracting telescope.
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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 (1) A/4, and (i1) A/3.

-SSR 3R p-ThR o d=Terhi H fadgtesit g1 fomg faRay |

Write two points of difference between n-type and p-type semiconductors.

Qs u
SECTION C

s R < Torsll nfcash Tict < I8 W 3A6™ Q THAWH €9 § foaid o | foret
fog 0 < x < R oega-a (B) 3R foggq fawa (v) % fog ==ste wmea ife |
I Tt x o T, Sfh 0 < x < 2R &, E 3 V o1 fomwor esiisu |

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.

A AfvETg shi g €T | 38R ST AT fafaw |
3T & =0 1 3T hieh TRl 3H-q AFTE o ThEHE AEEd S a8 &
FRo fora-a7 digrar & fofe sueie sgeqa hifse |

Define electric flux. Write its SI unit.

Using Gauss’s law, deduce an expression for electric field intensity due to
an infinitely long straight uniformly charged wire.

Teh WIeH 3N Th o0 Terell Sraehla &5 o oiesled 7T T @ & | 57 g
=l T T Ul <hl ISl 1 ST T I ST ST (6) o Hel HHH
B, 3N (ii) G faveT=r de cafd fpe T & |

A proton and an a-particle move perpendicular to a magnetic field. Find
the ratio of radii of the circular paths described by them when both
(i) have equal momenta, and (ii) were accelerated through the same
potential difference.



14.  ISE @ o forell yaeht ol o, 39 3/ 9 gt D W feord fopeft wig ot forarcH
Yo 3Icqd L b oI, T A T HIS Thavl Jehrs1 AfeAraaq AT Hal
7 | Ul @ i FgEar °, W W 3fwss R ffess & fofw sd =gea=
ST | 37 3G B I IE T & fu HIfSU fh g stass f wivfi
drers fadiaes 3f<ase i shivfia =ters i g Bl 2 | 3

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 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.

15. SR % SANTFIRAI 1 ITANT Hhich, FHGMSH AT i nal el H A Seige
&I seft erafy o o =ete =geaa il | 3

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

the electron moving in the nt® orbit of hydrogen atom.

16. feu 7uw ufwy #, Torft g/ & WY, V & Ue A4 GUE & B W fave U

qfterferd shIfSTT | 3
5V
Ar— 2 T
5V 4 uF
B I — E
C II AN D
10V 30
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In the given circuit, with steady current, calculate the potential drop
across the capacitor in terms of V.

17. (a)
(b)
(a)
(b)
18. (a)

(b)

55/2/2

5V
20
A | AN F
5\{ II4MF
C ll AN D
10V 3Q

foRq-greeh i T01 fohE TohR 3099 Bt & 2 SATEAT hilvi |

s AHA TOR[q-graehid aUT fohtll WIeam § oTereh z-faem o srgfe
TfeHe 2 | 38 fIRd-greshia o 1 raemE foeq it Jrashe &t
fezmati 1 gwiid gY fabm T |

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.

perm o ufsem fafew | wefy afireel § powr 46 S0 R o
Ueanefaea rferers fohm R B-huT Scafold &d & ? B-8 &l 7afy |
Icafstd B Tt @eft SeAsreAl <hl ol U R ARl Bl ?

s YR A9k @ goob ARl | fagfved giar 8 | S T1fieh 31em@n
gard AT — i H & Toped i =[faaetia s=a1 Sl 3Tfeh gt g ?
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(a)  Write the process of B -decay. How can radioactive nuclei emit
B-particles even though they do not contain them ? Why do all

electrons emitted during B-decay not have the same energy ?

(b) A heavy nucleus splits into two lighter nuclei. Which one of the
two — parent nucleus or the daughter nuclei has more binding

energy per nucleon ?

19. AW 0T RO F91 § ? W q07 G0 o [olC -1 g IRE 3uga grar
3 TR i ? Tord STy iR § el T 1 ST leh Had I H TAR
foma ST Tehdt B 2 3

What is sky wave propagation ? Which frequency range is suitable for
sky wave propagation and why ? Over which range of frequencies can

communication through free space using radio waves take place ?

20. (a) ofaa fafewn 6 Rt fae doan & fofw U fawa & @19 s
fogd o/ % fo=ror 1 g aTen W% S | Hgw g/ den e
fawa =1 eifera AT |

(b)  3fg sdfaa faferton 6t emafd 4 x 1015 Hz & 8 x 10%° Hz # & 9,
ar foret fou MU yerrr-gurdl Ie % forg feh fawa fRam s1fess &1
ST ? 3
(a) Draw a graph showing variation of photocurrent with anode

potential for a particular intensity of incident radiation. Mark

saturation current and stopping potential.

(b) By how much would the stopping potential for a given
photosensitive surface go up if the frequency of the incident

radiations were to be increased from 4 x 101° Hz to 8 x 101° Hz ?
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22.
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ac dlcedl v = v, sin ot 1 His Ald Wehed L % Trel g T & & €
Tt B | aiay § dreerfies g % fou s ogeqw iR | g sy fh
39 iy 4 ited wifed &7 0 @ |

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.

FI-FTee = 1 ITART ek A1 R o fohell 9RIaTa! JRiehR oTe1 o 318 o

et fomg (x) T el &1 & e ok ogeaw iV | 39 fog W grashl
& Y feen form ger fwifiq < St 2 2

AT

i § A9 o T & WY THHRR gRETE! e 9T 7T R | JTd ST
() = 1 fod forg A W o rarehly &7 o1 qiTor qe feer |

(i) =TTk 2 T Frhd & |

I > . 1
A
T
31 < 2
2r
4] — 3

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

The figure shows three infinitely long straight parallel current carrying
conductors. Find the

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

10



(i1))  magnetic force on conductor 2.

1 > o 1
A
r
31 < 2
2r
41 3
Qus ¢
SECTION D

23. GAa IR 35 AT1-fUar 70 SR & 79 G S @ & | T H IFh! Grare o
et ot 1 Bdl T g TT o6 $® I ol o8 | 38 A § 39 99adi b
IR # g7 o6 A = § | e F 1ot mrarsht R s fR 3 O A9 |

(a) G 3R 3IWh! WA gRT USRI Jed R 9 ? Y i Teh-Teh oo
forfaw |

(b)  TrE IopR G Sl o1 S9N 3Tcaferes IgAnft fag g 2

(c) ER Ial H ITAM B dTeht AT I w1 W faRaw | @ H
TR § G99 | 39 o i Thamafeyr i samean i | 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.
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(a)

(b)

(a)

(b)

(a)

(b)

Qus g
SECTION E

WWR%WWWW,ﬁWnlﬁnz(nz>nl)
% q HIEAH! 1 A% HAT 7, % &I J§ T g [oghd T 0 g |
for@ @ 999 wiegw § 39 MeAd 958 W IAYaa % [ R o
Eifew AR forer gt (u), wiifers g0 (v) qen gshar B (R) o ot deie
eI

forell STl <" it 9 o Wikd g 20 cm B | AF OE STUAGHTR
1-6 < a1l o1 &1 7 | e g Torelt ga froeht srwedae 143 7, ° g&
2, 1 gweh! Tt B gt Tra hIfT |

AT

foret e & fIon @ 90 a1 Y™ % AYadd & fore TR @
difau 3R o1a: Te| & TuadAs u, S50 Hior 3R =pan fa=em S
% offe Tey g AR |

39 ThW h fomor & U s wior @ g fuifa fifse, s
YA 1y = V2 o AW § TR ST py, = 1 o HIEW | 38
SRR A AT @ Toh I8 G T It 58 i SIoh-3leh TII hidl! 3 |

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

12



(a) 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.

(b)  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.

25. (a) () UM w1 wEwer fuga fafge | feft e mm
grefRmEmfiet 1 3R 31 guTet fohd SRR ST ST Tkl § 2

G) T @ et % for e guie T E | wRw afkd sgE
ST for 31 & IRREHel A 1¥er B § ¥ SH-AT 30

quTEl 2 |
T

V (diee) B

N A

l

(b) &AM Yqd AR THW @S %k Q91 % dr P; 3R P, Tk
TEI-FIE & &TFA A; 3 A, 2, Th-g8 8 Jg 3 3R fo.ansd &
et Eid @ wafsra & | 59 991 IR A g soiggiHl % TqdTg Sl Rl
U FTd I Tafeh 3 IR (1) Jofise §, 3R (i) Ivd (THTR 9) A
ERIECES 5

e

(a) Tt g i enfear it wfeqmn dfSe | Fafa o foedt guax afget
Tyt i amiar & foe, afgwmeti & &3%a A don digewreti & o=
g d % UG H oTh e HIT |
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(b)

(a)

(b)

(a)

(b)

Tagaes K % 9qred % fohdll &id 1 3T & &A% 8§, a1 R
w A wahr B oot w1 % g s wed 50 R
YA o | GRal R o1 wdgare % giial 1 g™ 1
IS |

) 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

l

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

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.

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.

14



26. (a)

(b)

(c)

(a)

(b)

55/2/2

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 Graehi & § T0Y o T qiade gial 8 | Jraehid & a1e
% A % reed 8 | 9 H UG 9 9iehfaa e iR 'ma %
®ad o €9 H 39 eIRgd HIT |

2 _______-l_______l-_______g
B(T)
1 _______ 1 N _:
0 2 4 6 t(s)
Ig T foh oS o1 g S gwegor 1 fwnd 2 | 5

AT

IIYFd G hI TegEd ¥ Foreft sTemlt grEwii W wEwr faga w
Ui HIfT | wmafies iR fgdiees puefo™i § ®U i ge IR fesfh 3
fofa uftwen 9 gt & Ul § FHasft oft frlq dicedreti & = g9y
T T |

90% T&aT o ferdll Ieamlt BT & forw frasht amr 15 A oK fFasf
leear 100 V & = g | Tfe Fria arr 3 A 8, @ fFeia wiferq st feefiaes
T dieed! J1d il | 5
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(a)
(b)

(c)

(a)

(b)
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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.

B(T)

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.
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