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General Instructions :
(1)  All questions are compulsory.

(ii) There are 29 questions in total. Questions 1 to 8 are very short
answer type questions and carry one mark each.

(iti) Questions 9 to 16 carry two marks each, questions 17 to 25
carry three marks each and questions 27 to 29 carry
five marks each.

(iv) 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 three questions of five marks each. You have to
attempt only one of the choices in such questions.

(v) Question 26 is a value based question carrying four marks.

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

(vii) You may use the following values of physical constants
wherever necessary :

c=3x108m/s

h =6-63 x 10-3* Js
e=16x10"1°C

B, =4nx 107 Tm Al

1 _9%x10°N m?2C>2
41‘[80

m, = 9-1 x 103! kg

Mass of Neutron = 1-675 x 10727 kg
Mass of Proton = 1-673 x 10727 kg

1. Tordlt amere & fiat feR-3ea &= &1 9F F= &a R 2 1

What is the value of electrostatic field inside a conductor ?
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frg g # w fifvee srwadame &1 SwEae oF, Rl ga # gaH W
g Sl GATA T (3fie) hit Aifd *r Hum 2

Under what condition does a biconvex lens of glass having a
certain refractive index act as a plane glass sheet when
immersed in a liquid ?

39 Hifqes Uy =1 9m fafee S el § 91, 1 mm T 6
Eu-qun a91 1600 A St gt faferton @ foe duH @ar 2 |
Name the physical quantity which remains same for
microwaves of wavelength 1 mm and ultraviolet radiations of
1600 A in vacuum.

T P 3§ HEAUR qHad § gUH HH o ol a8 | get &
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T el o FraehId & o &ifds e 1 7| w1 B 2

A magnetic needle free to rotate in a vertical plane, orients
itself vertically at a certain place on the Earth. What is the
value of horizontal component of Earth’s magnetic field at this
place ?

T G 997 U sAaeid <l Tfdst o1l 90 & | S-Sl qiieed
qH ferEeh Tore S1fees g 2

A proton and an electron have same kinetic energy. Which one
has greater de-Broglie wavelength ?

TRl TE® & I a9 & o Suee qgrd & o SAfirenafues
TUIYHT T 3@ T |

Mention the two characteristic properties of the material
suitable for making core of a transformer.

FTEY (TATAT) q1 b (Tefored) fmmeti § &= 3=t gran & ?
What is the difference between Analog and Digital signals ?

A AHETAF HI HE p-UPR & @ JUAES § Uidfad fmAr o
Tl & ?

How can an intrinsic semiconductor be converted into p-type
extrinsic semiconductor ?
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The susceptibility of a magnetic material is — 1.6 x 107°.
Identify the type of the magnetic material and state its two
properties.
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A conductor of length 7’ is connected to a dc source of potential

‘V’. If the length of the conductor is tripled by gradually
stretching it, keeping V' constant, how will (i) drift speed of
electrons and (ii) resistance of the conductor be affected ?
Justify your answer.

OR

Define electrical resistivity of a given material. Why does
resistivity of a metal increase with temperature whereas in the
case of a semiconductor, it decreases 7

11. &9 § e HIfC 6 dem #d g 2176w 9 foR[-gehE a0l 4
399 Bt & | 39 fagd-gresdE alTl & g H GieH Y
Ay 6T g | FAT FHEY BT & ? 2
Explain briefly how electromagnetic waves are produced
by oscillating charges. How 1is the frequency of the
electromagnetic waves produced related to that of the
oscillating charges ?
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A ray of light incident on an equilateral glass prism (u, = +3)
moves parallel to the base line of the prism inside it. Find the
angle of incidence of this ray.

gl gdEH 159 & 91 & el A 3T B 9, %A 8 uC 3 —4 uC
AT 8 | 3Teh! TFYeh H AT &1 foran STal & 37 9y | 39 Yehi W@l
STl 8 foh 39k gl & 9 FH g 10 cm 2 | H Q MA F o=
FAH I 1 HAheld Hi |

Two metallic spheres, A and B, of identical size have charges
8 uC and — 4 uC respectively. When they are brought in contact
with each other and then separated and kept at a distance of

10 cm from their centres, estimate the coulomb force acting
between them in air.

frmas & @ fram fafe | 98 & e Aifse 5 7 fam f g
F8 <l S Thdl B |

State Kirchhoff’s two rules. Briefly explain how these rules
can be justified.

T U HI goIHH ‘M’ & AN W g RV 2 | I8 FHU v a7 d
T @ 8 | 3 W THIAH FEh & B & T R ¥
Areaq IR foham a1 2 | gWIisE 76 98 07 Tk gArhR 9Y 9T Tfd
HT | 39 99 St B & fore e fafew |

A particle of charge ‘q’ and mass ‘m’ is moving with velocity v,
-

It is subjected to a uniform magnetic field B directed
perpendicular to its velocity. Show that it describes a circular

path. Write the expression for its radius.




16. TH el GRATICTeRT i &S [ TR 3ITh! ATIEY-HIC B &% A
2 | 3Heh! i 31E T8 § B <l §%TT n 2 | $HF H6-Tehed & (oL
e Jcqd HIT | 2
Derive the expression for the self-inductance of a long solenoid
of length / having n turns per unit length and cross-sectional
area A.

17. et dieiizs @ o & vt Tygfad gemr, W gfad g 7 8
ST 8 ? T Y | TF ioise ¥ W giaa TR H g gieise
3 39 i T8 ToNiEE F 20 B A T @ weRia S f @ an
TeRTST <h! JAfehan 3R g SR =Aan digar <&l 31 Tehdl 2 | 3
How does an unpolarized light get linearly polarized when
passed through a polaroid ? Explain. When linearly polarized
light is viewed through a second polaroid which is rotated
through 2n, show that two maxima and two minima can be
seen.

18. (a) wehmI-fagq wv@ & @rery # FR fava’ qon el gl
gei <hl gftyryr fafew |

(b) vew-fE[ TWE ¥ dEu § W 3 A www fRew @
for-greehig faferor & wiela fom %1 gmea +t § | 3

(a) Define the terms ‘stopping potential’ and ‘threshold
frequency’ in relation to photoelectric effect. :

(b) Write two characteristic features observed in
photoelectric effect which support the photon picture of
- electromagnetic radiation.
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FIESIoH qTY] I Fan sfaedn Fo - 13-6 eV ® | AR Tk eiaeH
~0-85 eV 31 TR T — 3-4 eV S T I THAY HL, d1 Icdford
Tt @1 i qUTeed %1 Gieher HI9Y | T8 T gege Tiaeh
&t frm ooft § grfy 2

The ground state energy of hydrogen atom is — 13-6 eV. If an
electron makes a transition from an energy level — 0-85 eV to
— 3-4 eV, calculate the wavelength of the spectral line emitted.
To which series of hydrogen spectrum does this wavelength

belong ?

qay § T8 HifS H4

(a) Tereft p-néﬁxmﬁﬁ&w-ﬁm%&m@m% I

(b) BTHE & f =HEE W wT IHE USd 8, I p-n GHY
(i) smfehres swafa |, (i) Teefie st 2 |

Explain briefly how

(a) a barrier potential is formed in a p-n junction diode.

(b) the width of the depletion region is affected when it is
(1) forward biased, (ii) reverse biased.

fort oig i wite Y gt AT | s aEe fafee | =

;f flﬁwﬁﬁq qqi*aqdméﬁaﬁwaﬂwﬁ
1 Iy

greh # W@ T A |

Define power of a lens. Write its units. Deduce the relation

L S + i for two thin lenses kept in contact coaxially.

f
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2 3R I8 g T A 9 fAsft =€t g | 3

(1) What characteristic property of nuclear force explains
the approximate constancy of binding energy per
nucleon (BE/A) in the range of mass number ‘A’ lying
30<A<1707?

(ii) Show that the density of a nucleus over a wide range of

nuclei is constant independent of A.

23. WTIEFARLH o1 3149 Toagra fafau | saeht sriyonelt =1 quiq i,
fosiva: Tqw ST T 39 7fi9 1 Iw=wT, STEfRE ol i &@id S
& foru 8 foran ST 2 | 3

HAAT

T Feell Tedmied & fagra I & &l T8 ST | FeddrHiel 6
YT FATigar sl g ey | 3
State the underlying principle of a cyclotron. Describe its
working, explaining in particular how this machine is used to

accelerate charged particles.

OR

Explain the principle and working of a moving coil

galvanometer. Define current sensitivity of a galvanometer.
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3ITE IcESish JaHs I Hild ®E HH I n-p-n ST ST Ha&Y
7 quiA SIfST | 30 Yad® $i gieear afed & fofe Seis o9 HIfIT |
State briefly the working of an n-p-n transistor as a common
emitter amplifier. Obtain the expression for the voltage gain of
this amplifier.

et st <t s orrelt fore fagra W st 8 2

faefafiga & 3o fafego

() e fost # sfeiael & fiw g9em afd i @ afga gro
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(i) HeX ford & YA H HgeH I fo % aX & &= § 9w
HET ITF =BT FT G 1T & 2

Write the principle of working of a meter bridge.
Answer the following :

(i) Why are the connections between resistors in a meter
bridge made of thick copper strips ?

(ii) Why is it generally preferred to obtain the balance point
near the middle of a bridge wire in meter bridge
experiments ?

gAY Pl T RS qh 39 AGEA B W GG B hl A7ed
off | T fo7 99 978 T 7@ T 1 36 ud i ¥ W ¥ fiw
W(homework)aﬁmﬂw | T 918 39 Y9I &l 8 A
fora Sme, 3k IR H @A @ | 3Ehl 4G (gemfert), 38 HTh Ty
deh §1d hd o@dl @l | 3T<1 § HUMcr| i T 98T foh 3R 38 34
o GWY qeh ST Tl 8, dl TSl W IR 98 wedsd (4
BF B TAT B | I HSET 6 304 T THE T HIERA B P
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(a) Toret oIl <1 oTT9eh STHER, gonferd g Yefsta femar mm 2

(b) Tk TEAT, St 320 m 6l 97 %1 &, & Ia fargagraehig qwii
61 gt 1 qitshed VT |

(e e 8 gedft it Brsn = 6.4 x 106 m)

Subodh had the habit of talking on his mobile phone for a long
span of time. One day when he was absent from the school, he
contacted his friend and asked about the homework. He then
asked how to solve these problems. His sister, Mrinalini, kept
on watching him. Finally she suggested if he had to talk for
such a long time, he better use landline. She explained how a
prolonged exposure and use of mobile phone over a long time
could be harmful. Subodh got convinced and accepted his Didi’s

advice.
Based on the above paragraph, answer the following :

(a) What according to you are the values displayed by
Mrinalini ?

(b) Find out the range upto which electromagnetic waves can
be transmitted from an antenna of height 320 m.
(Given radius of the Earth = 6-4 x 106 m)

55(B) ; 11 P.T.O.
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Answer the following questions :

(a)

(b)

55(B)

In a single slit diffraction experiment, the width of the
slit is made double the original width. How does this
affect the size and intensity of the central diffraction
band ?

When a tiny circular obstacle is placed in the path of
light from a distant source, a bright spot is seen at the
centre of the shadow of the obstacle. Why ?

12




(c)

(d)
(a)
(b)
(c)
(d)
28. (a)
(b)
(a)
(b)
55(B)

Two slits in Young’s double slit experiment are
illuminated by two sodium lamps emitting light of the
same wavelength. Why is no interference pattern
observed on the screen ?

What are the two points of difference between the
interference pattern obtained in Young’s experiment and
the diffraction band due to a single slit ?

OR

Give two points of difference between myopia and
hypermetropia.

Write any two advantages that a reflecting telescope has
over a refracting telescope.

Define resolving power of a microscope.

Why should the objective and eye-piece have short focal
lengths in a compound microscope ?

ITA FAFH hl GRATET G | 3591 ST AEes iy |

Mg g &1 v e R s I &% @Y whaaH
mﬁm%ﬁwﬁEﬁlqgmqud%%mxoﬂq% S
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w 4 g feen R omrl p 8 e o
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(a) Define electric flux. Write its SI unit.

(b) Using Gauss’s law, derive the expression for the electric
field at a point near an infinitely long straight uniformly
charged wire.

OR

Y
(a) An electric dipole of dipole moment P is held in a

_>

uniform electric field E . Show that the torque acting on
- —

the dipole is given by P x E . Indicate the direction

along which it acts.

(b) How much work is required in turning the electric dipole
from the position of most stable equilibrium to that of
most unstable equilibrium ?

fopeft wemard] 9T (ac) dieedl €A v = v, sin ot H FE-GH F T
9feY sEdEl X, Y, Z % 919 §AR 1 W A8 J&ur e S 8 fe
3 T 9m (1) /99a X & AU Sy dieedr it &al ¥ g, (i)
3Ed Y & fOTU SI79gw deedt @ &l § /2 999 ® a9 (iii) 31&dd
7 & ToIC 9 dicedl | %ell § /2 31 8 | 39 diA1 IRuy Ta=al
! YEETHY |

A9 &1 o9 9ROy e¥al X, Y 991 Z R Aoy § I YeIEdi 9
dieedl 9 o A9 SIST ¢ a1 (a) 9w ¥ yarfga fogga g ek
(b) U9 =1 Sldenar (A2 37died) & 7T e Fedad i |
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qiafda o &1 8 | 991 S68 S S0 % FEE # Ige Bl
2 ? T8 i |
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An ac source of voltage v = vy, sin ot is connected one-by-one
to three circuit elements, X, Y, Z. It is observed that the
current flowing in them, (i) is in phase with the applied voltage
for element X, (ii) lags the applied voltage in phase by n/2 for
element Y and (iii) leads the applied voltage in phase by n/2 for

element Z. Identify the three circuit elements.

Find an expression for (a) current flowing in the circuit,
(b) net impedance of the circuit when the same ac source is
connected across a series combination of the elements X, Y
and Z.

OR

(i)  Describe briefly the underlying principle and working of
a step-up transformer.

(i1) Write any two sources of energy loss in a transformer.

(iii) A step-up transformer converts a low input voltage into a
high output voltage. Does it violate law of convervation of

energy 7 Explain.
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