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c=3x10® m/s
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e=16x10"12C
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€, =8.854 x 10012 C2 NI m2
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TR W EEAH = 9.1 % 10 kg

IR TR = 1,675 x 1072 kg
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General Instructions :

(i)
(it)

(iii)

(iv)

(v)

S5/1/3

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 ome mark each, Section B contains Jive
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=6.63 x 1073 Js

e=16x10"19C

Po=4mx 107 T m A~}

€y=8.854x 10712 C2 NI 2

4—'1’;2'; =9x 10° Nm? C-2

Mass of electron = 9.1 x 103! kg

Mass of neutron = 1.675 x 10-27 kg

Mass of proton = 1.673 x 10-%" kg

Avogadro’s number = 6.023 x 102 per gram mole
Boltzmann constant = 1.38 x 10-2 JK-!
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SECTION - A

1. I T S R W R g O S § sfiesen R f | g s oan |
vETEe ST g wiet &, 9 o U § W emf WA BT | 3TOF SRR W QR S | 1

A long straight current carrying wire passes normally through the centre of circular
loop. If the current through the wire increases, will there be an induced emf in the
loop ? Justify.

2. Toegm o g et g Frate | P el @i @ e e wen P Aot g e 1

How is the speed of em-waves in vacuum determined by the electric and magnetic
fields ?

3. 3w HhY T % A fefee R 1V afiemafirr S i omer gt mn 1

r 3

I

Name the junction diode whose I-V characteristics are drawn below :

L3

I
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At a place, the horizontal component of earth’s magnetic field is B and angle of dip is
60°. What is the value of horizontal component of the earth’s magnetic field at
equator 7

ﬁmﬁmﬁﬁ?fﬂﬁaﬁ&wmmwmﬂﬁﬁmt%vﬁwmtmm?
AT I & e = i |

Does the charge given to a metallic sphere depend on whether it is hollow or solid ?

Give reason for your answer.

Uy -

SECTION -B

famrea SuTER W g o fefat | Fort et T # o R e S K % PR
QLT BT A W e & | P ST w1 g ¢ ¥ | 56 9 T e St & o %
form P SO S A S BT 2

FaaEy

TR 3 ] & i diew )t w Feet wen i |

Define the distance of closest approach. An c-particle of kinetic energy ‘K’ is
bombarded on a thin gold foil. The distance of the closest approach is ‘r". What will be

the distance of closest approach for an o-particle of double the kinetic energy ?
OR

Write two important limitations of Rutherford nuclear model of the atom,
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% fivz ww S Rrdfem BR € 0 e i | T daw g St fades amer |
P eprT B =1 o weR & | e TR g % for e g e |

When are two objects just resolved ? Explain. How can the resolving power of a

compound microscope be increased ? Use relevant formula to support your answer.

() semdrsd?

() TV fere & duor % R s ait @ I w6 sy T E 2 SO h' % URA
forereit wit o Pepelt Rt =7 Sy Fr s T & 0

(i) What is the line of sight communication 7

(i) Why is it not possible to use sky waves for transmission of TV signals ? Upto

what distance can a signal be transmitted using an antenna of height ‘h* ?

St o-wor o Pt Wi Ft Tum favarer o wiE e mar & | e el ekt
TSI W WA |

An o-particle and a proton are accelerated through the same potential difference. Find

the ratio of their de Broglie wavelengths.

v forelt Wi =t St & emafere o o v gt &, o v Wi @ wanfe R & faem &
tfr-dede fram g weR e s o fen W # W % i & o
feree Wt % fre s fef |

How does Ampere-Maxwell law explain the flow of current through a capacitor when

it is being charged by a battery 7 Write the expression for the displacement current in

terms of the rate of change of electric flux,
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SECTION -C

et ww grew TeaAERT ¥ wHER e w1 vl wifve | feed Al F () el
T 7 T (i) SFHTER T i BT 1 ST S s w0 W e w5
YT goTere % fee e fefe | 3

w1 et freamidter it oot w0 & o w50 TR § svE e o wwe b 0 = witw
St
(a) e S R T vomw S.1 T fefae

(b) = uieEEt S, #R S, ¥ wErw WEew % fow = wa wifr | wERs 3
aR=RreTE ot v T E, T o L%t b, ehge or fordt §, et 1 ok,
T Wit Ui T W W HE 0, R0, ¥ R ams ot S, ® e 1 wnfea
3018 A

Describe the working principle of a moving coil galvanometer. Why is it necessary to
use (i) a radial magnetic field and (ii) a cylindrical soft iron core in a galvanometer ?

Write the expression for current sensitivity of the galvanometer.
Can a galvanometer as such be used for measuring the current ? Explain.
OR

(a) Define the term ‘self-inductance’ and write its S.1. unit.


https://amzn.to/3OwEosm

12.

13.
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(b) Obtain the expression for the mutual inductance of two long co-axial solenoids

S, and S, wound one over the other, each of length L and radii r, and r, and n,
and n, number of turns per unit length, when a current I is set up in the outer

solenoid Sz'

() Pt Heaofes 2w A’ w1 = Ry oar soft 4 wa s & 3

PO BRI - SR IS, S
A, % Ter T i T wea w176 SR 71 € 1 A, ST A W1 remEE T
TRy e Frifee wivT |

(i) B* o p- et & 81w g i whwant e |

(i) A radioactive nucleus ‘A’ undergoes a series of decays as given below :

BT V) 5 o, :
A » A, » A, > Ay—I—s A,

The mass number and atomic number of A, are 176 and 71 respectively.

Determine the mass and atomic numbers of A, and A.

(i) Write the basic nuclear processes underlying B* and i~ decays.

fedt CE ziferes wadde & 2 kQ % dumes wiin % i w0 orer fomme aieean 2V & | fean
war & T e eifreet @ A e o 100 ¥ 1 o ama wfity ® A 1 kQ & At et
T Sieea &R SR YR 3T Wi | 3

For a CE-transistor amplifier, the audio signal voltage across the collector resistance of
2 kQ is 2V, Given the current amplification factor of the transistor is 100, find the

input signal voltage and base current, if the base resistance is 1 k€.

7 [P.T.O.
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15.

(i) W%m-ﬁqﬁﬂmﬂwﬁw

(1) = WG 7 P afir @ T 101°Hz st @ T mm% |gE P ¥
ﬂ%msﬁ‘ﬁﬁhmﬁqﬁﬁm 1wqﬂmsﬁwﬂﬂm=rﬁﬂm%qﬁ
mﬁ@#ﬁ%ﬁw%mﬁ@ﬁm%quﬁmm

e R e el

(i) Statetwo important features of Einstein’s photoelectric equation.

(ii) Radiation of frequency

105 Hz is incident on tWo photosensitive surfaces P and

Q. There is no photoemission from surface P. Photoemission 0CCUIS from

curface Q but photoelectrons have zero kinetic energy. Explain these

observations and find the value of work function for surface Q.

(i) 4 =yfir T Ao LCR

q&uﬂﬁwaﬂrm#wmmmmm t

WMWﬁﬁ?W%?

(ii) wmﬁqﬁmmwmwmﬁwmmmmm
wﬁc]mmmmifmﬂﬁsmmﬁmwmﬂml

— =7
L-—lﬂ‘[]mH C *l-LF R=4mg

(=)

s
v =V, sin (1000t + )

(i) Find the value of the phase difference between the current and the voltage in the

series LCR circuit shown below. Which one leads in phase : current or voltage 7

55/1/3
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(i) Without making any other change, find the value of the additional capacitor Cy

to be connected in parallel with the capacitor C, in order to make the power

factor of the circuit unity.

L=100mH C=2WF o _.4Q

l___w__

‘hu'
o
V=V, sin (1000t + ¢)

16. () T e w8 E % fum fryw st 3 % et P ey v few
P T T S ¢ % T S W S | 3
(i) aft & TwEaE T, o = e
(i) Obtain the expression for the torque T experienced by an electric dipole of

—’-
dipole moment E in a uniform electric field, E.
(i) What will happen if the field were not uniform ?

17, HETTE e o v @ Rt pon W TS ¥ smfeRre ol veafifirs wrEs w5 ey
% =rET FAT | 2 R § g sttt g ot gt | 3

Explain briefly with the help of necessary diagrams, the forward and the reverse
biasing of a p-n junction diode. Also draw their characteristic curves in the two cases.

18. (i) ot =g #1m & fisw % o AB WU i W€ W feROT 30° @ e
oo et & 1 o wreTer @t we Rt Wi | 3

A
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19.

20.

(i) WF® AB W F¥ UeW W0 WA S fwss e Frie o woe AC & o
weet we

(i) A ray of light incident on face AB of an equilateral glass prism, shows minimum

deviation of 30°. Calculate the speed of light through the prism.

A

B C

(ii) Find the angle of incidence at face AB so that the emergent ray grazes along the
face AC,

s wrger #t ofeamr fafaw | o Rl o e # e witee, W R R emafe
R dvg R & Stge # smevaEe w e e

Define the term ‘amplitude modulation’. Explain any two factors which justify the
need for modulating a low frequency base-band signal.

12 pF & & wawm dufty aoft ww & daifvm & oft 39 doom & fd & s0 v & &=0
i & | SO W i e For et & 0 oft o ST dafot et o F St
w0 Tt S & Wit T s w o e waee o Reet st e B o

weld® wae | d2 @ o e ary ot e i |

Two identical capacitors of 12 pF each are connected in series across a battery of
50 V. How much electrostatic energy is stored in the combination 7 If these were
connected in parallel across the same battery, how much energy will be stored in the

combination now ?

Also find the charge drawn from the battery in each case.

55/1/3 10
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21, (a) Tl e s B E 4 V @ R s m ol s g % e wo w oen wm

aw F % fore siorss forfia | for eetfirdt & e or (5) e o i i) SRfr
T FRm 7 3
(b) ¥ Ty o e g & it wor Wt ey I Frem et

(a) Write the expression for the force F acting on a particle of mass m and charge g
moving with velocity Vina magnetic field B. Under what conditions will it
move in (i) a circular path and (ii) a helical path 7

(b) Show that the kinetic energy of the particle moving in magnetic field remains

constant,

22. fodl wiery R 1 SRefmiEie @ ur o g T & | Oitferier % AR AB #1 3 URRIN R
¥ | T URferEnET # Seear Vo ol @ e | R % fedt w steen & fom stiere

AT T W W S v 7w e f 3
s Ve
A AAAAA, 2 B
R

A resistance of R draws current from a potentiometer. The potentiometer wire, AB,
has a total resistance of R . A voltage V is supplied to the potentiometer. Derive an

expression for the voltage across R when the sliding contact is in the middle of
potentiometer wire,

- Ve
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SECTION-D

siteeft Mo T & 9vR &% @ 32 T | 98 ¢ §EEER % 99 T4 9t §EEER A 3% 9 %
ot & T W et % e w1 v wRae W g e | g e e w97 SRR
TE e i 7 OvE % T et It T W e | A § | 39 s ¥ g ¥ e
T oty WetworTe SeC T & O | ST wEER 9T SRR g€ WeE SRl %2 e § 9ot
3R 357 wfies & wwt & A1 6 # ae )

(a) oI ST SHE W HEw % FR F9Q T T 7o @ fefw |
(b) ¥ HE WY BT A TW A Wt AT 5 T H61 7

Mrs. Rashmi Singh broke her reading glasses. When she went to the shopkeeper to
order new spects, he suggested that she should get spectacles with plastic lenses
instead of glass lenses. On getting the new spectacles, she found that the new ones
were thicker than the earlier ones. She asked this question to the shopkeeper but he
could not offer satisfactory explanation for this. At home, Mrs. Singh raised the same
question to her daughter Anuja who explained why plastic lenses were thicker.

(a) Write two qualities displayed each by Anuja and her mother.

(b) How do you explain this fact using lens maker’s formula ?

oy -

SECTION -E

(i) T e § R & o1 A ¥ fo S e ST | 5 WER S % e
w gt ST |

(i) = o Pt srpruEe ® oF Tt @ o Tt e e, Sl e i E s v ae
%t 4=l ¥ aifee & | o o Prafefae § € o9 O it Paa war ke

(a) @9ETE AT
(b) WRTEES
(c) forge W
(d) Torep &
AR I # gt i |

e
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(a) Tovars % ot fram T | weiy o sarea $ife i 3 Frag few were =madma €

by v e R B e Pt i v RO £ b 0 Ry
e WY ¢ ST emf E % TR 9 50 SR 09 9 Y | () ¥ ® o w9

(1)

(ii)

(1)

T (ii) ~eaE ® sogE vie % e = v ST |

Derive an expression for drift velocity of electrons in a conductor. Hence deduce

Ohm's law.

A wire whose cross-sectional area is increasing linearly from its one end to the

other, is connected across a battery of V volts. Which of the following quantities

remain constant in the wire ?
(a) drift speed

(b) current density

(c) electric current

(d) electric field

Justify your answer.

OR

State the two Kirchhoff’s laws. Explain briefly how these rules are justified,

13
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(i)

(a)

(b)

(a)

(b)

(a)

The current is drawn from a cell of emf E and internal resistance r connected to

the network of resistors each of resistance r as shown in the figure. Obtain the
expression for (i) the current draw from the cell and (ii) the power consumed in

the network.

g

C
A

E.r

——

fedt AC W =1 Amifen sE wikT | FoEE § 9RE emf % awenTE oW % oo
ST SR WY |

3.0 x 10727 wfemor % Rt wermnsr g 83 & 20 T 3T 200 em? SHRRLEE
) Pt gaR FUEE ¥ TRE SENR =W & URe; 50 rad 57! @ wvig W @
v P mar & | oW pvest # afvmm wRr W A oiteh S |

oaar

Tt St gt 7 it s wifaT | 5 goefeat § 9 @ dem it et
¥ et i fiydraw el mafives seeamet @ s W S |

Tt v Weor e Rl sy ZrewiE #2200 V9 e o W ST war
¥ | ¥ Zewt wr rfier goeet A 3000 ¥ E | 220 v R Frfa v o e %
T firefoer et & S =t W W wifaw |

Draw a labelled diagram of AC generator. Derive the expression for the

instantaneous value of the emf induced in the coil,
14
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(b)

(a)

(b)

(b)

(a)

(b)

A circular coil of cross-sectional area 200 c;n‘? and 20 turns is rotated about the

vertical diameter with angular speed of 50 rad s~ in a uniform magnetic field of

magnitude 3.0 x 107*T. Calculate the maximum value of the current in the coil.
OR

Draw a labelled diagram of a step-up transformer. Obtain the ratio of secondary

to primary voltage in terms of number of turns and currents in the two coils.

A power transmission line feeds input power at 2200 V to a step-down
transformer with its primary windings having 3000 turns. Find the number of
turns in the secondary to get the power output at 220 V.

aTfeT T S e e v % we e st | et e s s
¥ e gty o W v fe s & H_ |

et oS P, Rﬁamgwwhﬁmwﬁtmﬁwmt | T
HERTTS FRT URTH WeHmeT fT got WIeRigs P, W, fresr oot P, % Uw.am ¥
W 60° 1 oy AN ¥, 79 O F | P, ¥ yRAfHer wEmw H dwar wy S |

aEr

an & fEfedt wam & =i 999 oiw vee i & o e faeee e % iy
fersieerert %t Aol i s Wit |

500 nm FTTEE w1 THAVT W 0.2 mm S @t D we B W afvenee
s w0 e 429 9= wee € | 98 Wowre % sfeene it wiviig ot we
HiAT |

uFe fodt & wRo 4= sfeae & oo woim wwR ¥ d J Tt feT o T
e 05 mm WEE A e F 4 F e wam F e fee 0 S o smwem
HwT |
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(a)

(b)

(a)

(®)

Distinguish between unpolarized light and linearly polarized light. How does

one get linearly polarised light with the help of a polaroid 7

A narrow beam of unpolarised light of intensity I, is incident on a polaroid P,.
The light transmitted by it is then incident on a second polaroid P, with its pass
axis making angle of 60° relative to the pass axis of P,. Find the intensity of the

light transmitted by P,.
OR

Explain two features to distinguish between the interference pattern in Young's

double slit experiment with the diffraction pattern obtained due to a single slit.

A monochromatic light of wavelength 500 nm is incident normally on a single
slit of width 0.2 mm to produce a diffraction pattern. Find the angular width of

the central maximum obtained on the Screen.

Estimate the number of fringes obtained in Young's double slit experiment with
fringe width 0.5 mm, which can be accommodated within the region of total
angular spread of the central maximum due to single slit.

16
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