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PHYSICS (Theory)
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Time allowed : 3 hours | [ Maximum marks : 70
Freffeer a5 : 3 Tu2] [ram 3% ; 70
General Instructions :

(i)  All questions are compulsory.

(ii) There are 30 questions in total. Questions 1 to 8 carry one mark each, questions 9 to
18 carry two marks each, questions 19 to 27 carry three marks each and questions
28 to 30 carry five marks each.

(iit) 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 ome of the choices in such questions.

(iv) Use of calculators is not permitted.
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(v) You may use the following values of physical constants wherever necessary :
c=3x10% ms~!
 h=6.626x 107Js
e=1.602x10"17C
Mo =41 x 107 Tm A~

1
yr— =9x 109N m? C2
'JIEO

Mass of electron m, = 9.1 x 107! kg
Mass of neutron m_ = 1.675 X 1027 kg

Boltzmann’s constant k = 1.381 x 10723 J K
Avogadro’s number N, = 6.022 x 10%* mol™!

Radius of earth = 6400 km

T T |
(i) @ gvT SfEr & |
(ii) T9He-99 5 o7 30 Fo7 & | 997 1 G 8 T Feler J97 U 31 &1 &, 997 9 T 18 7 %
g7 gt 37% #T &, U9 19 § 27 7 g% §¥H AT 3% HT & 791 597 28 § 30 § gAF
g9 gter SE FHE |

(iii) To7-97 § GAA R FE [3Fcq T & | 7917, gt 37F art Ga 797 5, A7 3% a1 i
o7 7 3R gt 3w a1t dt gyl § SaRe w97 HeT e war & 1 07 gl 7 srgwt
f&d 73 57 § O T U g & FATE

(iv) FeTFeIe & IYFIT F FTHAT TR & |
(v) T v & T [eroifiae wiferes Fadiesl & a1 1 3990 # qeha &
c=3x108 ms™!
h=6.626 x 10734 Js
e=1.602x1019C
Mo =41 x 107 Tm A~

1
——=9x 109 N m2 C2
4n€0

TR i Weld m, = 9.1 x 1073 kg
I B HWefd m_ = 1.675 x 1077 kg
ez Hadi® k = 1.381 x 10723 J K-!
AR @ N, = 6.022 x 102 mol~!
gt &t B4 = 6400 km
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1. In which orientation, a dipole placed in a uniform electric field is in (i) stable,

(11) unstable equilibrium ? 1
it s e fereger e o Tt firypm, o anfifermamar o (i) ot ey = (i) st e
T e ?

2. Which part of electromagnetic spectrum has largest penetrating power ? 1

ferer i e % fr am # fotes e v s At 19

3. A plot of magnetic flux (¢) versus current (I) is shown in the figure for two inductors

A and B. Which of the two has larger value of self inductance ? 1
A
oS B
I >

<A A ST B S fordl S s () # e W () F A o () fa i
fearr T & | 5 | for o TS o o e Y

W

4. Figure shows t! 1« pount charges, + 2. — and + 3q. Two charges + 2q and - q are
enclosed within « wiiace "S”. What is the electric flux due to this configuration
through the surface = . 1

+3q,

feg ma o= o i e, + 2, - q 3R + 3q R@@ @ E 19 amaw + 2 R - qUEF TS S
4 ufag ¥ | 39 sfufarg & SRS S # feg vor feaar 0

+3q,

55/11 3 [P.T.O.
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10.

A glass lens of refractive index 1.45 disappears when immersed in a liquid. What 1s
the value of refractive index of the liquid ?

SUSERE 1.45 ¥ He % o9 I el 39 A 3AH W T YT B A & | T o Ecien 6
A fra € 7

What is the ratio of radii of the orbits corresponding to first excited state and ground
state in a hydrogen atom ? -

TR & A H, W SR SR 3 N T Y Ha wes b e §
ST & § ?

A wire of resistance 8R is bent in the form of a circle. What is the effective
resistance between the ends of a diameter AB ?

A B

8R WY % U AR A gAER A R T e | 36 | AB % 1 ) o st syt wfee
faperm & 2 ‘

State the conditions for the phenomenon of total internal reflection to occur.

o e R B TR 3 o it e |

Explain the function of a repeater in a communication system.

Tt GOR =T § Ry (FREdF) F F1 6 T S |

(1)  Write two characteristics of a material used for making permanent magnets.
(i) Why is core of an electromagnet made of ferromagnetic materials ?
OR
Draw magnetic field lines when a (i) diamagnetic, (ii) paramagnetic substance is
placed in an external magnetic field. Which magnetic property distinguishes this
behaviour of the field lines due to the two substances ?
() e e o % ford srgerT weTd o 5t e fefad |
(i) T e 1 e Tiie T TE = S Ea g ?

EUC

forelt e T & o R (i) W (ii) STTTESE W F ol gew 87
YErt e | 3 < R S et Y £ e H 9 TR I e T O H H 6
FROTE ?
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12.

13.
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Draw the circuit diagram of an illuminated photodiode in reverse bias. How is
photodiode used to measure light intensity ?

U UaE TREiEiee ie-grte & i uRue omE T | B ST T 399 v &t
Al A9 | R TR glaT & 2

An electric lamp having coil of negligible inductance connected in series with a
capacitor and an AC source is glowing with certain brightness. How does the
brightness of the lamp change on reducing the (i) capacitance, and (ii) the frequency ?
Justify your answer.

Source
ferelt wHf. (et amn) % B SiR e WaRa G ot w e A e o e W
O i W THR < W@ ¢ | ToT B gfd W wr g w2, 7w (1) e w0 ww w5 e
(ii) 3Tgfer ot o 3 T =17 7 a1o 3o = ufee & fort oy fafar |

T e

B i
U
Source

Arrange the following clectromagnetic radiations in ascending order of their
frequencies :

(i)  Microwave

(ii) Radio wave

(1i1) X-rays

(iv) Gamma rays

Write two uses of any one of these.
Fretferfiaet forer rarsiter fafemeott o0t wevert st &8 3 & o e SR -
(i) gemadr

(i) fear @

(iii) w=g-fapeof

(iv) T fepvor

T & feit ver faforon & < Swai ferfadt |
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The radii of curvature of the faces of a double convex lens are 10 cm and 15 cm. If
focal length of the lens is 12 cm, find the refractive index of the material of the lens.

fiedt TeeT ST ¥ o Tl F Fer B 10 cm 317 15 om € | Al 3 oW F wes g
12 cm & &t & & YY1 Sqdd-ih HeHIeT |

An clectron is accelerated through a potential difference of 100 volts. What is the
de-Broglie wavelength associated with it ? To which part of the electromagnetic
spectrum does this value of wavelength correspond ?

T et W 100 AT ¥ favareR @ wita far man ¥ | TR g 3-set aee T
¥ 7 78 aieed forp ey WA & Ry I S Ea 2

A heavy nucleus X of mass number 240 and binding energy per nucleon 7.6 MeV is
split into two fragments Y and Z of mass numbers 110 and 130. The binding energy
of nucleons in Y and Z is 8.5 MeV per nucleon. Calculate the energy Q released per
fission in MeV.

TS TET 240 3R 7.6 MeV Uid JRFAsNA §us ol & TF 91 A, STTH T
FAI: 110 3% 130 H 7wt Y 3Rk Z § favifora € sar & 1Y 3R Z ¥ e w S96
I 8.5 MeV Wit gfderei & | ufi fodeT swafs S Q & W #1 MeV # W
iR |

(a) The bluish colour predominates in clear sky.

(b) Violet colour is seen at the bottom of the spectrum when white light is
dispersed by a prism.
State reasons to explain these observations.

(a) = 3T Aien i f@E g e ?

(b) Fereh firsst g vaa weTet & e & W Wen § S 1 wed A war e |
T WU T hRT fafad |

Plot a graph showing the variation of stopping potential with the frequency of
incident radiation for two different photosensitive materials having work functions
W, and W, (W, > W,). On what factors does the (i) slope and (ii) intercept of the

lines depend ?

3 STET- 3T He W, 3R W, (W, > W) & izl Hael ueri o ford, e fafseor

T gt & T, PR fava & o # frawt g aT (TeE) T | 36 U () 9
(i) WEuTe 3R (i) 3 TE (FRE) R Hivet w i e € 2
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19. A parallel plate capacitor is charged by a battery. After sometime the battery is
disconnected and a dielectric slab with its thickness equal to the plate separation is
inserted between the plates. How will (i) the capacitance of the capacitor,
(ii) potential difference between the plates and (iii) the energy stored in the capacitor
be affected ?

Justify your answer in each case. 3
T G Wi GURE F a2 @ A o e € | 5 T gverd 923 6 g forn S

¥ o it o e T ST T % SRR HiEr 1 T W W (T5) I A S g | 3w

(1) T i e, (i) 21 et & e % farvarr, &R (iii) S § diaa o w @ awe
e 7

Tees 9§ ST9H 3 % ue | as (r) fafeg |

20. Write the principle of working of a potentiometer. Describe briefly, with the help of
a circuit diagram, how a potentiometer is used to determine the internal resistance of
a given cell. 3
ferraradt 1 fagr 2l wra-fafy ffed | oo aftay @ =1 Twraer § S89 ° A0 S
fep el e T SRR TR STl oy o Tt farsyars et 61 ST 77 R € |

21. Write the expression for the magnetic moment (n;) duc o a nlanur square loop of
side ‘I' carrying a steady current I 'in a vector form.
In the given figure this loop is placed in a horizontal plane near a long straight
conductor carrying a steady current 1y at a distance / as shown. Give reasons to
explain that the loop will experience a net force but no torque. Write the expression

for this force acting on the loop. 2,
I

* &

W h 4

o\
felt | omame % @EAE ATET 99 (D) ¥ 1 siafie faem am weted @ @ g )
e st (m ) 3 ford e o i (3a) w0 o fefiad |

et 17y forr T v o () ot et ol vereR 3 T 36E [ g O aifert weeer § T@r
¥ | 7w o ¥ U SRt un 1 e @ W Y | 9 T w3 % ford R et {6 5

T (F77) T U Fz w i, fh P ot e or | S (9 W A 7o & ferd
=i feAfad |

——

v

2~
v
p—

~
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22.

13,

5/1/1

(a)

(b)

(a)

(b)

Depict the equipotential surfaces for a system of two identical positive point
charges placed a distance ‘d’ apart.

Deduce the expression for the potential energy of a system of two point
charges q, and g, brought from infinity to the points ?1 and ?2 respectively in

the presence of external electric field E.

TF T ‘A’ T W e, 7t v g st &, v Fremr % o, anfave gs
=t faa & fmmed |

faﬁwﬁg&aﬁaﬁaﬁmﬁmﬁrﬁa}ﬁﬁmq] 3R q, & T Fwm =t Rafas
Ft % for, weh =T e it | STt 5 o AW, q, 3R q, F, A= F FHHA:
T, 3R T, fagalt e g

What is an unpolarized light ? Explain with the help of suitable ray diagram how an
unpolarized light can be polarized by reflection from a transparent medium. Write
the expression for Brewster angle in terms of the refractive index of denser medium.

Fyfer wHRT & 941 A @ 2 3w faw A werEer A 9E T St i sl v R
et HeTH & wEd ¥ yfa SR @ T ¥ | W e & e F gt (@) §
R 0T & fordt =iores foafiad | .

@
(i)

(iii)

(i)

(iii)

Define ‘activity’ of a radioactive material and write its S.L. unit.

Plot a graph showing variation of activity of a given radioactive sample with
time.

The sequence of stepwise decay of a radioactive nucleus is

a B-
D 3 Dl > D2

If the atomic number and mass number of D, are 71 and 176 respectively, what
are their corresponding values for D ?

ot eat ffea waret =1 wivharn #t ufRmer i soe T (S.1) T fefad |

A & |y et R et afdes v & o ) wherar o ofeds Raen & R
T AT (3TE) §9154 |

& At oftes vt @1 A9 feam 1w e ey

i -
D s D, P s D,

afE D, T WA (V) AR FoAm=-5, 9 71 3% 176 &, @ D % o
ST HIT A1 4B ?
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25. A long straight wire of a circular cross-section of radius ‘a’ carries a steady current
‘I". The current 1s uniformly distributed across the cross-section. Apply Ampere’s
circuital law to calculate the magnetic field at a point ‘r’ in the region for (i) r < a and
(i) r>a. 3
OR
State the underlying principle of working of a moving coil galvanometer. Write two
reasons why a galvanometer can not be used as such to measure current in a given

circuit. Name any two factors on which the current sensitivity of a galvanometer
depends.

ot ‘2’ FETPR TIRY TR=IY F o WY AR W, I oW Halfed € W E | 98 4 aR %
T UitedE § U @ 9 9 faafa & | oz % ufted fam & suaim § 39 e | Rt
9= ¢ W T &7 % e Hid, SR (1) r<a 3R (i) r>a

Hyan

Teghect YRTAT (TedarHizy) o sawR! fagrd fafgd | Tea-mry @ fedt uftey F faa
oI A9 % Tord e STEnT e R S wehAT | 39 e q1 O ArId | U Wi S R
Fefaa fom m ferelt reamrier =6t gonfeat Feit 1 2

26. What 1s space wave propagation ? Give two examples ol communication system
which use space wave mode.

A TV tower is 80 m tall. Culculate the maximum distunce upto which the signal

transmitted from the tower con be received. 3
A T GOoT 9 /& AR § 7 Qﬁmmmﬂmww%ﬁmmaﬂnﬁ?ﬁw
ng |

Uk LA (V) 277 80 m T 7 | 5 SiTUshad gl T Yo iTeTd STl O 6
Tar=eAt 1 WEuT (Wi TEI AT HEA Y

27. In a meter bridge, the null point is found at a distance of 40 cm from A. If a
resistance of 12 € is connected in parallel with S, the null point occurs at 50.0 cm.
from A. Determine the values of R and S. 3

N\

55/1/1 9 [P.T.O.
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T i st o v e fag, A © 40 om g Worn ST € 1 3fe S @ ared (FAeR) A H
12 Q 1 ety w0 fear s o g oo fog A € 50.0 cm W@ & 1R 3R S w1 Em |
A i |

A

o
T

R

8. Describe briefly, with the help of a labelled diagram, the basic elements of an A C.
generator. State its underlying principle. Show diagrammatically how an alternating
emf is generated by a loop of wire rotating in a magnetic field. Write the expression
for the instantaneous value of the emf induced in the rotating loop. 5

OR

A series LCR circuit is connected to an ac source having voltage v =v_ sin ot

Derive the expression for the instantaneous current I and its phase relationship to the
applied voltage.

Obtain the condition for resonance to occur. Define ‘power factor’. State the
conditions under which it is (i) maximum and (ii) minimum.

i o = wea @yt uRT (TE) S % g e o GET o 9o SiE | 3]
e % fefed e W g8 saifia & | fae i werer @ fRared i e ar s o (o) =
TEHE 87§ guH () § R weR vomadt $UEOE. (e.m.f) S AT € | 39 WER F
T (%) F ETHOF. (e.m.f.) & Arceifond u % ford =Hwre fofigd |

HYyar

ws &t LCR (Tl #.31R.) ufewy ferell weamaell wRT (Tt &g @ oo 8, Fowen aees
@) v =v,_sin o, & | 3 aweors g o | 99r SFygs sieedt AR [ Ft wernedt &

e Hay & ford 0 ot g (W) it |

A & o o gfa (sfaey) v whifer | wifdk-Toniss ) ufvwmwr fafad | s w@
(1) srferra (it) =g7am, &9 & ford o/ i (afereiy) € 2

5/1/1 10
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29. State Huygens’s principle. Show, with the help of a suitable diagram, how this
principle is used to obtain the diffraction pattern by a single slit.

Draw a plot of intensity distribution and explain clearly why the secondary maxima
become weaker with increasing order (n) of the secondary maxima. 5

OR

Draw a ray diagram to show the working of a compound microscope. Deduce an
expression for the total magnification when the final image is formed at the near
point.

In a compound microscope, an object is placed at a distance of 1.5 ¢m from the
objective of focal length 1.25 cm. If the eye piece has a focal length of 5 cm and the

final image is formed at the near point, estimate the magnifying power of the
microscope.

BIge fagr 1 fafaa | 3T ot (@) i W ¥ farsd b 5w faer @ SgE
Tt fat g7 forae= Yot ey e 0 R o &

Fﬂﬂmﬁm%?ﬂ&wm(m)mmmﬁﬁﬁfﬁn%aﬁ%mm
Sfearst i e = i gt st &

Hedan

wmwﬁaﬁmﬁﬁrwﬁmmﬁ%%wmmm | AR s
uﬁmm%ﬁwﬁgwaﬁﬁ?wqmﬁw A % fort =ieter =gea= ()
FI |

ot wige el o o awg 1.25 cmtﬁf@gﬁ&:ﬂﬁi@w% 1.5cm X Raa & |
e A F wwT 51 5 cm § 3R S s e fag w9, et 3 o
GERIEIGE SOl

30. (a) Explain the formation of depletion layer and potential barrier in a p-n Jjunction.

(b) In the figure given below the input waveform is converted into the output -
waveform by a device ‘X’. Name the device and draw its circuit diagram.

.W Device 'X' YYD
Output

Input
(c) Identify the logic gate represented by the circuit as shown and write its truth
table. 5
A
Y
Be— ) El )
OR

5511 11 [P.T.O.
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b)

With the help of the circuit diagram explain the working principle of a
transistor amplifier as an oscillator.

Distinguish between a conductor, a semiconductor and an insulator on the basis
of energy band diagrams.

el p-n wifiy o et TR AR Qe fervrr 3 e o wmE e |

e et T Py o Fordet o w5 Tt gfee X Pl e w9 A wivataa fea
T |3 g T fefed iR e aftew s T |

g = P S
Foy i Feramy Tt iR Tt T A it 3wk ford e Rl a e |
i _ _
Frgan

o URT e F gerar ¥ e gifre wad® # afer F w9 § 3@ FH F
FrER faerd # W g |

St Ave ST ¥ SR T AR, A iR faeedfat & S e s
(a7 feafER) L

12



