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(vJ  Use of calculators is not permitted. However, you may use log
tables if necessary.

(i)  You may use the following values of physical constants wherever
necessary :
c=3x 108 m/s
h = 6-63 x 10-34 Js
e=16x 10718 C
M, = 4n x 1077 T m AL

1 9 x 109 N m2 C2
41t£o :

m, = 9-1 x 10-3! kg
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(vi) T EvIE g oY [Efefga wifaw el & aE & 3T & gFe
c=3x 108 m/s
h = 663 x 1073 Js

e=16x10"19C

U, = 4n x 107 Tm A1

L =9 x 109 Nm?2 C2
41tso

m, =91 x 103! kg

Define electric dipole moment. Write its S.I. unit.

fogq faya smpf &t wfumr fafew | 9w e, (S.1.) wos fafae |

Where on the surface of Earth is the angle of dip 90° ?
g H FAE (Y-YV) W AR BT H AE 90° Fa W B 8 ?
A hollow metal sphere of radius 5 cm is charged such that the

potential on its surface is 10 V. What is the potential at the centre of
the sphere ? |

Y % 5 om BN ¥ T g T H go s e T @S9 7S
F fvm 10 VE I 21 W M ¥ FR R fwm e @2

How are radio waves produced ?

et & 3 3T A § 2

Write any two characteristic properties of nuclear force.

T T & FE Q@ arfe o fafae |
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Two bar magnets are quickly moved towards a metallic loop connected
across a capacitor ‘C’ as shown in the figure. Predict the polarity of the

capacitor.

C
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What happens to the width of depletion layer of a p-nv junction when it
is (i) forward biased, (ii) reverse biased ?

fdt p-n €@ & I W & e (HE) TRWW'@HT%, & p-n WY
(i) smfefes srafaa @, (i) T aafa & 2

Define the term ‘stopping potential’ in relation to photoelectric effect.

- T ¥ R # FRd fwe we @ R ffag |

A thin straight infinitely long conducting wire having charge density
) is enclosed by a cylindrical surface of radius r and length [, its axis
coinciding with the length of the wire. Find the expression for the
electric flux through the surface of the cylinder.

fre r oW O [ F UF SOHR TS (WdE) H, A Y U9 A9 I e
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12.

Plot a graph showing the variation of coulomb force (F) versus }2—),
where r is the distance between the two charges of each palr of
charges : (1uC, 2uC) and (2puC, —3uC). Interpret the graphs
obtained.

AN % & g, (1 uC, 2 uC) 3R (2 pC, -3 puC) & oy Feim T (F) =
( )%wqﬁaﬁ?ﬁ@ﬁ%mm(m)mlﬁﬁ{iﬁrﬁﬁm
Faw A gl re | W IEE () H e FE |

Write the expression for Lorentz magnetic force on a particle of
charge ‘g moving with velocity Y in a magnetic field B Show that
no work is done by this force on the charged particle.

OR

A steady current (I;) flows through a long straight wire. Another wire
carrying steady current (I,) in the same direction is kept close and
parallel to the first wire. Show with the help of a diagram how the
magnetic field due to the current I, exerts a magnetic force on the

second wire. Write the expression for this force.

B geed 47 § ¥ A @ M 50 ¢ QIR F B B W R A A
JEhT w9 & fou ovw fafar | i AT 5 359 99 U SmEiE S0 W
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What are eddy currents ? Write any two applications of eddy currents.

Jo ud @ B § 2 R wwel & R QT rgwanm fafey |
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14.

restricted to the frequencies only upto few MHz ?

What is sky wave communication ? Why is this mode of propagation

y-Far g ¥ g4 ad £ 2 39 fafg @ §u 3 MHz & IRl 9% @

Fii it grar @ 2

In the given circuit, assuming point A to be at zero potential, use

Kirchhoff’s rules to determine the potential at point B.
2V

2A “’ B

1A D

R 2Q Ry

A | C
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R %29 Ry
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15. A parallel plate capacitor is being charged by a time varying current
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Explain briefly how Ampere’s circuital law is generalized to

incorporate the effect due to the displacement current.
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[et capacitance of three identical capacitors in series is 1 pF. What
/ill be their net capacitance if connected in parallel ?

vnd the ratio of energy stored in the two conﬁguratiohs if they are -

yoth connected to the same source. . 2
%W(@-ﬁ)ﬁmﬁﬁmﬁﬂmm(@@)mmw(w)
mlpF%IﬁﬁW(mm)ﬁ@mm(@@)m,am
ror R f @ 2 ‘
u&ﬁmﬁ(@aﬁ)ﬁﬁuﬁiaﬁ@é@ﬁﬁﬁam,ﬁﬁam%
gt # dfaa S & A 4 S |
Using the curve for the binding energy per nucleon as a function of
mass number A, state clearly how the release in energy in the
processes of nuclear fission and nuclear fusion can be explained. 2
Wﬁﬁ@fA%W%@ﬁ,qﬁfqﬁmﬁaa‘wm@mﬁaﬁaﬁ%
ma,wmmwwmﬁwmaﬁﬁm
Sy @ W owed @ 2 wWE AT
In the meter bridge experiment, balance point was observed at J with
AJ =L "
@ The values of R and X were doubled and then interchanged. What
would be the new position of balance point ? »
(i) If the galvanometer and battery are interchanged at the balance
position, how will the balance point get affected ? 2
R X ,
——VWWWW VVWWW—/]
l v
A b B
1y
‘ |
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ﬁmm(@g)%@mﬁaﬁa}qﬁg(ﬁwﬁgumww R AJ =L
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19. A convex lens made up of glass of refractive index 1-5 is dipped, in
turn, in (i) a medium ' of refractive index 1-65, (ii) a medium of

refractive index 1-33.

(a) Will it behave as a converging or a diverging lens in the two
cases ?

(b) How will its focal length change in the two media ? 3 .

HYEaaid 1.5 & &9 & TH Iqd A9 H OFANE (i) 1-65 NuEdAR & mHeAw,
(i) 1-33 adi® & wWed # gEE T |

(@ T T el ¥ 37 o9 fmid o @ wifa eF W @ e o @
wifg ?

@ Q we F oY A vy g ¥ R yeR ufEda @2

(b)
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20.

Draw a plot showing the variation of photoelectric current with

collector plate potential for two different frequencies, v; > v, of
incident radiation having the same intensity. In which case will the
stopping potential be higher ? Justify your answer.

A e SR v, T v, R (v, > v,) F A R el % fow, @ues

21.

22,
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F3 | foe gen § Feh fave @ W ofue @ 2 oo I % wmdw ¥ wRor
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Write briefly any two factors which demonstrate the need for
modulating a signal.

Draw a suitable diagram to show amplitude modulation using a
sinusoidal signal as the modulating signal.

frdt G (farmer) A Gigeq & SEvasal | A 3, Sﬁa?ﬁé;faqwqﬁ
FE I wE (FN0) fafEy |

AW AgEd H WA & AU TF IUgH M@ AR, mﬁa{mﬁuﬁqwaﬂ
I wiger o @ i e T oa

Use the mirror equation to show that

(a) an object placed between f and 2f of a concave mirror produces a
real image beyond 2f.

(b) a convex mirror always produces a virtual image independent of
the location of the object.

(¢)  an object placed between the pole and focus of a concave mirror
produces a virtual and enlarged image.

Tdur gEieRT F ITE Fd gY SR fh

(a) Ead 0T & f R of & i W O w dfaferw, 2f ¥ e (R) R
aredfas dier @ |

(b) 39 YUT G aMwr wfafera A @, o W@ W o @ |

(c) Wﬁﬂ%gﬁaﬁtm%aﬁar@aﬁmqﬁrﬁmwaﬁtmﬁﬁ
R
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23. Draw a labelled diagram of a full wave rectifier circuit. State jts

working principle. Show the input-output waveforms.

ool i REed URu W OTE AW SR TR wa  FEEd g
fafar | faE o frfa aor-wd @ <wisT

(a)

(b)

(a)

(b)

Using de Broglie’s hypothesis, explain with the help of a suitable
diagram, Bohr’s second postulate of quantization of energy levels
in a hydrogen atom.

The ground state energy of hydrogen atom is — 13:6 eV. What are
the kinetic and potential energies of the electron in this state ?

émﬁw%mﬁ,mmﬁmwﬁw
g dR & W vk @), Iwge om@ (Fm) & W § Wy
HifST |

m@mmﬁﬁwmﬁ-w-ewéﬁélwmﬁ
et @ TR ok R St R o ¥ 2

You are given a circuit below. Write its truth table. Hence, identify

the logic operation carried out by this circuit. Draw the logic symbol of

the gate it corresponds to.

A—]>0—X
—) >o—1
._{>Q—————Y

B
ﬂ%ﬁqu%mwmm|mww&wmﬁaﬁm
qoh T

(mﬁ)ﬁqﬁmﬁmlsﬂ%ﬁw‘ﬂzma&mml
A—>0—cX

B——{>O—%—-Y
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26. A compound microscope uses an objective lens .of focal length 4 cm and
eyepiece lens of focal length 10 ¢cm. An objéct is placed at 6 cm from
the objective lens. Calculate the magnifying power of the compound
microscope. Also calculate the length of the microscope. ' 3

OR

A giant refracting telescope at an observatory has an objective lens of
focal length 15 m. If an eyepiece lens of focal length 1-0 c¢cm is used, find
the angular magnification of the telescope.

If this telescope is used to view the moon, what is the diameter of the
image of the moon formed by the objective lens ? The diameter of the

moon is 3-42 x 108 m and the radius of the lunar orbit is 3-8 x 10% m. 3

el dg geaee ¥ sfigyas dw o A W & wew A AW 4 em
10 em T | T A F AEYES A Y 6 om T W I 8 | W HIE
gy # o gmar ok T e o §| Sy | "

AYdT

gt Juemen ¥ wH fuTe wEd ey & feYEs oW & W™ g 15 m
%Wfi'geﬁl-Ocm@m@ﬁﬁﬁaﬂﬁqu.ﬁmm,?ﬁww
& Hig e fhaar g 2

I 3@ QEAE W TEE B @ T, A IEE gTEE AW FN oSN IS &
sfafe & g fRaAT @ 2 S H g 342 x 106 m ® o == % wam
# = 38 x 10°m 2 |
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27. Two heating elements of resistances R; and R, when operated at a

constant supply of voltage, V, consume powers P, and P, respectively.
Deduce the expressions for the power of their combination when they

are, in turn, connected in (i) series and (ii) parallel across the same

voltage supply.

R, 7 R, Sf0¥ & q O omwm, fer (smRed) deed V& & fag @
3 §aRm B W, FAE P, oK P, WRF @ w@ § | AR T 3@ faq @
J FAwE () ofww § @ (i) TedEA (FEe) §, sdfea fer (e W, @
2 g (gwmel) ¥ = wfe % fag sive Fod AN |

28. (a)

(b)

(c)

(a)

(b)

(c)
(a)

(b)

556/1

State the principle of the working of a moving coil galvanometer,

giving its labelled diagram.

“Increasing the current sensitivity of a galvanometer may not
necessarily increase its voltage sensitivity.” Justify this statement.

Outline the necessary steps to convert a galvanometer of resistance

R into an ammeter of a given range.

OR

Using Ampere’s circuital law, obtain the expression for the
magnetic field due to a long solenoid at a point inside the solenoid

on its axis.

In what respect is a toroid diffei‘ent from a solenoid ? Draw and
compare the pattern of the magnetic field lines in the two cases.

How is the magnetic field inside a given solenoid made strong ?

wwm(ﬁﬁﬁa)mmmmm%ﬁ#@qaﬁz
IqH & AMRd IRG TRC |

“frdt el H URO-gAfEd B SgR W IWH deedl-guiear &
TG SETEE T 8 17 W FYF ¥ wnda # akh (N fafgw |
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29.

R; "y & &l ftedniier & Bt feg o (Fem) ot & wltet |
fafda =1 % A s o @ fafae |

Agdl

(a) OfmR & sfiudim fram & 3w ¥, @ dwl ofAfas & iR, SHE 3
& fad g W, gaa &7 & Y, & s ow G |

(b) Fedt o ¥ IRfEs AW veR fm g @ 2 W @ % fAU
T &7 W@l & ed T I ge i |

) frft & ¢ uiefoe & fR gee 87 F oS yad W S S
2?2

State the working of a.c. generator with the help of a labelled

diagram.

The coil of an a.c. generator having N turns, each of area A, is
rotated with a constant angular velocity . Deduce the expresswn for
the alternating e.m.f. generated in the coil.

What is the source of energy generation in this device ? 5
OR
(a) Show that in an a.c. circuit containing a pure inductor, the

voltage is ahead of current by n/2 in phase.

(b) A horizontal straight wire of length L extending from east to west
is falling with speed v at right angles to the horizontal component
of Earth’s magnetic field B.
i) Write the expression for the instantaneous value of the
e.m.f. induced in the wire.

(i) What is the direction of the e.m.f. ?
(iii) Which end of the wire is at the higher potential ? 5

13 P.T.O.




30.
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@mﬁmaﬁ@aﬁm%aﬂhaﬂmﬁmﬁﬁfm(a.c.)aﬁaﬁm
T 2 | |
mmﬁmaﬁaﬁWﬁNﬁ%lmmmA%lfﬁ?ﬁ
mﬂmﬁvﬁqéﬂmﬁ@hmzﬁélmwﬁimmﬁﬁ&m
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g s § T S TN R

e

(a) mmﬁmmﬁwmm(a.c.)mﬁ,m

ﬁﬁr(m)ﬁﬁ@mﬁn/.‘zaﬁmél
(b) méLw,@éﬁa@mm,ﬁr@-wm%ﬁm%,qﬁr%
W%ﬂB%Qﬁam%mvéﬂ%ﬁr{mél
1) wmﬁﬁﬁaﬁg&mw@m.m.)%mﬁwm%m
e fafay | )
Gi) 39 faEg-aes O (STHTE) & gl ?
(iii) mm%ﬁq@mﬁwq@fa&ﬁaﬁa(m)m?

State the importance of coherent sources in  the phenomenon of
interference. :

In Young’s double slit experiment to produce interference pattern,
obtain the conditions for constructive and destructive interference.
Hence deduce the expression for the fringe width.

How does the fringe width get affected, if the entire experimental
apparatus of Young is immersed in water ?
OR

(a) State Huygens’ principle. Using this principle explain how a
diffraction pattern is obtained on a screen due to a narrow slit on
which a narrow beam coming from a monochromatic source of
light is incident normally.

(b) Show that the angular width of the first diffraction fringe is half
of that of the central fringe.

(¢) If a monochromatic source of light is replaced by white light,
what change would you observe in the diffraction pattern ?
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