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General Instructions :

1)
(ii)

(iii)

(iv)

(v)

(vi)

All questions are compulsory.

There are 30 questions in total. Questions 1 to 8 are very short answer
type questions and 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.

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.

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

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

c=3x 10® m/s

h = 6:63 x 10“34‘JS
e=16x 10719 C

K, = 41 x 10°7 Tm A~

1
4me
[4]

=9 x 10° Nm? C2

m, =91 x 1073 kg

Q= 7%

(i)
(i)

(iii)

(iv)
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g4l gy g & 1

swwvw#g»w3om§/m1#8ra}ma;ﬁra§ﬁﬁwmé
3N F% TH 3F FE |

¥97 9 § 18 ¥ ¥9% 999 @ 3% & &, Y97 19 § 27 § y9F ¥ T &
w?‘a*armzs#wﬁmmqfaaﬁﬁwél

¥o7-07 ¥ GH7 W BIF A% T 8 | a9, & @ gt TF g7,
3% G UF FIT H SN U Hal gt dF 5o § SeaRe 99T eI fEa
T 107 I el 23 g7 § § 3977 U Y9 & A 8




(v) %ﬂ@ﬁa%m#a@nﬁr?ﬁ?‘/maﬁwﬁa}m
AFTET RO F FEAT W wET §

(i) W@ STvEE § o Fefatad Wfw e & w7 3T Y g
&
c=3x 10% m/s
h = 663 x 10-3¢ Js
e=16x10"1°C
t, = 4n x 1077 Tm A?

1 94109 Nm?C2
4Tt80

m, = 91 x 10731 kg

1. Define the term ‘threshold frequency’ in relation to photoelectric effect. 1

YoHY-fage TE & Hed § Wl omgfy @ i fafaw |

2. The peak value of em.f. in a.c. is E,. Write its (i) rms and (ii) average
value over a complete cycle. : 1
- TEEd O (ac) ¥ faEd-aRs 99 EWUE) 7 T AW E R | ™ R %
F o sus (i) o 9 qo (rms) 990 (ii) e 7F fafEw |

3. Two insulated charged copper spheres A and B of identical size have
charges g, and qp respectively. A third sphere C of the same size but
uncharged is brought in contact with the first and then in contact with
‘the second and finally removed from both. What are the new charges
on A and B ? 1

i (FR) F A g T, A 3N B wdEH (TH S oH (SRS % § |
T W FAW g, MW qp IO | FF T F T WY (WEF) F T AW
AR M C &, 7o A & @k # @it i B % @y § o smar, @ 8ik
a1 H N W g f S0 2 | T A SR B W T SEW F@ A ?
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4. A narrow beam of protons and deuterons, each having the same
momentum, enters a region of uniform magnetic field directed
perpendicular to their direction of momentum. What would be the ratio
of the radii of the circular paths described by them ?

el o ggedHl (R "o = §) & s wahivl (Jae) BRons w i@
T gEEE &7 § v w3 e fen s 3 @ fw F e
2 | T gaeR i @ fremell § @@ owwe @ 2

5.  What is the function of a ‘Repeater’ in a communication system ?

et HOR e § ‘gvade (Rdex)y & 71 yod & 2

6. Draw the logic circuit of a NAND gate and write its truth table.
NAND 7T & fau & wRuy iR gome 9rvll a9y |

7. How is the mean life of a radioactive sample related to its half life ?

m%@?ﬁmﬁ?{ﬁ(ﬁm@ F Sl g F I -3y F wr gelw e
g2

8. Write two uses of microwaves.

QAT & @ 3En fafey |

9. Calculate the amount of work done in rotating a dipole, of dipole
moment 3 x 107 cm, from its position of stable equilibrium to the
position of unstable equilibrium, in a uniform electric field of intensity
10* N/C.

w feya & fgya-empt 3 x 108 em € 1 @ 10* N/C i F wHwEE fagg
&7 ¥, e Wl ggem Rafd @ erurd e fefy 9@ gom # few T ed
F ided SNy |

10. Plot a graph showing temperature dependence of resistivity for a
typical semiconductor. How is this behaviour explained ?

et wedt (fefrrer) rfaree & feeswar &1 @9 % W¥ Radd o4 & faw
T T (956) 98T | 39 OgR & Al &9 & Sl @ 2
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11.

12.

13.

14.

When four hydrogen nuclei combine to form a helium nucleus, estimate
the amount of energy in MeV released in this process of fusion.
(Neglect the masses of electrons and neutrinos)

Given :

(i) mass of {H = 1.007825 u

(i)  mass of helium nucleus = 4-002603 u, 1u = 931 MeV/c?

kgs@aq%aﬂwrﬁm %W(W)m?ﬂ@mﬁﬁmﬁﬁﬁgﬁwf

F (MeV ¥), ieew FNT | (Sc'ick'.l'il g e % semEl B W o
RT)

feam 2 -

(i)  1H % 5o = 1.007825 u

(i)  HfEm TS & ZEAE = 4002603 u, 1 u = 931 MeV/c?

For an amplitude modulated wave, the maximum amplitude is found
to be 10V while the minimum amplitude is 2 V. Calculate the
modulation index. Why is modulation index generally kept less than
one ? ' , .
fpdl omam Higfd T & e ™ 10V R =W emEm 2V §, @
HigeH gaeis & AW uREfad FINT | Aiged gEEs & AW & T (1) ¥ &5 5
@ S g ?

Draw a block diagram shoWing the important components in a
communication system. What is the function of a transducer ?

T wd SN Se fF deR-sraw ﬁs Tegut W (SeE) @ ewlsy |
TSR FT Al 8§ 7
Explain the following :

1) Why do magnetic lines of force form continuous closed loops ?

(ii) Why are the field lines repelled (expelled) when a diamagnetic
material is placed in an external uniform magnetic field ?

OR
1) Name the three elements of the Earth’s magnetic field.

(ii) ~ Where on the surface of the Earth is the vertical component of
the Earth’s magnetic field zero 7
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frafafes = wE HifGT .
() g &7 (Ie) WY Faqq § o9 F ARt § ?

(ii) mwﬁﬁmwwmﬁiﬂr@ﬁmw%ﬁ
(W)Wﬁﬁﬁﬁ%(?ﬁ%)’

| g

()  gE F e g & A9 uewl () & AW fafeg 1

(ii) qszﬁ%t‘r%(wg)tﬂ' FE W, Y & Y G & e ueh (3rEe)
N E Y B E 2

15. Show how the equation for Ampere’s circuital law, viz.
- =
B.dl =p,1

is modified in the presence of displacement current.

- —
Hﬁmaﬁmﬁsm%mﬁm§&dl = p I, forams forgq o
sufefa # 3 wuwaRa @ g 2

16. Current in a circuit falls steadily from 50 A to 0-0 A in 100 ms. If an
average e. mf of 200V ig 1nduced calculate the self-inductance of the
circuit.
fordt wRuy § forgq o0 1 AF X 9 ¥ 100 ms § 50 AT 00 ATH &9 T
ST 8 | At Ma sitwa fagd aws wo (SUATE.) 200 V@, o 9Rug & @-we
EICISCRCTIS LN

17. (a) You are required to select a carbon resistor of resistance
47 kQ + 10% from a large collection. What should be the
sequence of colour bands used to code it ?

(b) Write two characteristics of manganin which make it suitable for
making standard resistances.

(a) U &EA Slad & & 98 9% § 9 47 kQ + 10% TRY H T
Teiess g1 8 | 39 aul HiE H e F G o R g Ay ?

(b) HUf F W D T (owon) fafew S FROT @8 Ae wRE # s
& fau sugs @ @ |
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18. Two identical parallel plate (air) capacitors C; and C, have
capacitances C each. The space between their plates is now filled with
dielectrics as shown. If the two capacitors still have equal capacitance,

obtain the relation between dielectric constants K, K; and K,.

D i R =

Qv (G Q) Y TR T (D) SR, C, $R C, § wde & i
C 2 | g ufgmell (wel) & 99 & we @ oMy () # REm T eEr
wagd wedt ¥ ) femn S 21 ARk ew oft O gwifal & i smuw #
R () #, @ A K, K, 9@ K, ¥ @9 § wa o @i

Cy

€~y

19. State the principle of the device that can build up high voltages of the
order of a few million volts. Draw its labelled diagram. A stage
reaches in this device when the potential at the outer sphere cannot

be increased further by piling up more charge on it. Explain why.

39 g @ fre fafgn fed 39 il diee #ife 91 39 deedr ST # ST
gt 2 | 39 g H TE Amited smE (f) TRT | 39 gfe B uw uE fefy
I W 2, V@ AR M F fowe w1 Afyd oTEw W I s T wemEr wn

a1 | WE FfT f5 Yo w@ oA g
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20. Light of wavelength 2000 A falls on a metal surface of work function
4.2 eV. What is the kinetic energy (in eV) of the fastest electrons 8
emitted from the surface ?

(1) What will be the change in the energy of the emitted electrons if
the intensity of light with same wavelength is doubled ?

(ii)  If the same light falls on another surface of work function 6-5 eV,
what will be the energy of emitted electrons ?

2000 A TWieH & FHW 9] H TF W GOR® W THIA & Forgen sE-wad

42 eV 2 | 3 TR TN I6oM FacH (Hquwéﬂmﬁ)sﬁﬁrﬁaﬁﬂﬁmaﬁf

(eV ®) forar g ?

() IcdiId sﬂwﬂﬁwﬁﬁwvﬁaﬁ?@?ﬂqﬁWW%Wﬁ
et & & T H e S ?

(ii) aﬁ:aﬁwwmﬁﬁrwmq@mﬁmw%evé ar

AT Al & ST R @e 2

21. Name the important processes that occur during the formation of a p-n
junction. Explain briefly, with the help of a suitable diagram, how a
p-n junction is formed. Define the term ‘barrier potential’.

p-n Y & 0T & w9F g arel W@ SfRAsd (WA @ AW fafen | T IR
aE (f) & gear § W ST 6 pn 9f & fio 9 @ @ 1 e
faya’ =t 9Rymr fafag |

22. The intensity at the central maxima (O) in a Young’s double slit
experiment is I,. If the distance OP equals one-third of the fringe

' I
width of the pattern, show that the intensity at point P would be ZO.

B | Y
‘g
€~ D -—--—-—-—---—————— >

OR
In the experiment on diffraction due to a single slit, show that

{) the intensity of diffraction fringes decreases as the order (n)
increases.

(ii) angular width of the central maximum is twice that of the first
order secondary maximum.

55/2/1 8




an & GEd e § 5 sfew (0) W dmr [ 8 1 3k gf OP, Y &
ﬁﬁ-ﬂﬁgﬁﬁm@?ﬁ,ﬂﬁﬁaﬁmﬁPﬁ@m?ﬁm%#ﬁl

-PT
[y Sy Yy
d oV
J"Sz
€= ——— - m e D -—-———-mmee e >

AYgar

wd gl g faeds & = ¥ wil¥E| Sifvw &,
@) Fife ) ) F g4 ¥ fHade G & Ao w9 & a7 |
i) FEE fEw F wriw 9] www @ () F Gous stEe ¥ g 8

2
23. Find the position of the image formed of the object ‘O’ by the lens
combination given in the figure. , 3
f=+10 -10 +30 cm

N7 A
|<——————30ch</ l ' v

‘ k—5cm—se—10 cn — »
fer T sm@ # oW & WAeW gW e g ‘O’ & wfeam & Ref @ ST

f=+10 -10 + 30 cm

N W T
S i [V

k—5 cm—sk—— 10 cn ——}
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24. Draw transfer characteristics of a common emitter n-p-n transistor.
Point out the region in which the transistor operates as an amplifier.

Define the following terms used in transistor amplifiers :
1) Input resistance
(ii))  OQutput resistance

(iii) Current amplification factor

IS SEsa (W3, fo=me § el n-p-n gifier & fawor sfremor ST |
39 &7 & Tuisy el gifter wedis & wifa seifea g (@R wTm) @

gifsreeX yadei # ffafea we & wRam fafae .
G v sfoy

Gi) fria sy

(iii) 9N FeEor oTis

25. (1) Light passes through two polaroids P1 and P2 with pass axis of P2
making an angle 6 with the pass axis of Pl. For what value of 6

is the intensity of emergent light zero ?

(iil) A third polaroid is placed betWeen P1 and P2 with its pass axis

making an angle B with the pass axis of P1' Find a value of B for
which the intensity of light emerging from P2 is %O, where IO is
the intensity of light on the polaroid P1'

() TH YEW G & WS P, R P, ¥ @ ST g | P, : WRA S,

P, & TRT o ¥ 0 F A 7 | 0 F W AW & faw frla (araf)
SHIY A H OAE I BT ?

(i) P, 3R P, & a9 § & @90 UoRise W YR W@ I 8 fF e wika
3, P, ¥ TRG 3 W I G 3 | P I AW T ¢ o

WPZ%wﬁmﬁmﬁwﬁm%é,(aﬁloﬁéﬁs@ﬂW

YIS &Y digdr ®) |-
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26. Using the postulates of Bohr’s model of hydrogen atom, obtain an
expression for the frequency of radiation emitted when the atom makes
a transition from the higher energy state with quantum number n, to
the lower energy state with quantum number n;(n, < n). 3

TEEISH WAN] % AR Wed % ANFEE % Swhm ¥ scfee fafeor @t oemeR &
AT s =@ T FINT S W] R W FeE W6 o, & e W) 9
- frdt fR TR 9@ 0, & IS 'R OF UHAT Rl § (np < ny) |

27. State the underlying principle of a potentiometer.

Describe Dbriefly, giving the necessary circuit diagram, how a
potentiometer is used to measure the internal resistance of a given
cell. | - 3
faqemd (ARfrEMey) frg fag ® s w8, fafaw |

EvTE TRYY MG H TR T GGy § guig S 5 favemmdt w1 v fHE

I @ ARG FRRY WO % fAw & R S R |

28. (a) Show that a planar loop carrying a current I, having N cloéely
wound turns and area of cross-section A, possesses a magnetic

_9
moment 3 =NIA.

_)
(b)  When this loop is placed in a magnetic field B, find out the

expression for the torque acting on it.

(¢) A galvanometer coil of 50 Q resistance shows full scale deflection
for a current of 5 mA. How will you convert this galvanometer
into a voltmeter of range 0 to 15 V ? 5

OR

(a) Draw a schematic sketch of a cyclotron, explain its working
principle and deduce the expression for the kinetic energy of the

ions accelerated.

(b)  Two long and parallel straight wires carrying currents of 2 A and
5 A in the opposite directions are separated by a distance of 1 cm.
Find the nature and magnitude of the magnetic force between
them. 5

55/2/1 | 11 | P.T.O.



(a)

(b)

(c)

(a)

(b)

29. (a)

(b)

(c)

(a)

(b)

(c)

'55/2/1

weffT BT Fr E W O (qY) 9 gEEE o, m o= NIA @
2, oo wm-w fawe B oa 9 N §, ofRT $E % &% A § eii
W@Iﬁgﬁ%ﬁﬁﬁﬁ@%l_}

3 O () W R gEEE &7 B H T W 3 W @ A dermel
% fau = T N | : ,

feret AeamieX ot Fecl B MY 50 Q8 | 5 mAF UN ¥ TWF R
W ¥ ey & ST 8 | 39 feAeR @ S 0— 15 V W & aieeHi
¥ 39 ufefaa w8 2

AT
TEFASH F TF e sR@ () TR | 7 wEen g @ we
HITT 3R @Ra Foit & oS I & fAw =oe g (9w S |
T T TR HE AR ® HEIE 2 A 3R 5 A w1 fagg el fawda fewmedt
Fyafea & @ 1 AR Ikl & 99 & g 1 em 3 A 3% I g
g & u SN SuE i §E SN |

Derive the expression for the mutual inductance of two long
coaxial solenoids of same length / having radii r; and ry
(rg > ry and [ >> 1y).

Show that mutual inductance of solenoid 1 due to solenoid 2,
Mo, is the same as that of 2 due to 1 i.e. My;.

A power transmission line feeds power at 2200 V with a current
of 5A to a step down transformer with its primary winding
having 4000 turns. Calculate the number of turns and the
current in the secondary in order to get output power at 220 V.

OR
An alternating voltage v = v, sin ot applied to a series LCR

circuit drives a current given by i = i, sin (ot + ¢). Deduce an
expression for the average power dissipated over a cycle.

For circuits used for transporting electric power, a low power
factor implies large power loss in transmission. Explain.

Determine the current and quality factor at resonance for a series
LCR circuit with L = 1-00 mH, C = 1-00 nF and R = 100 Q
connected to an a.c. source having peak voltage of 100 V.

12




(a)
(b)

(c)

(a)

(b)

(c)

30. (@

(ii)
(iii)

55/2/1

q aEl w uRAeEsl & oma Wed & fu See e ()
Fifow, afc A # dEE [ @ IR AR BT WWE or, 9, @,
(r2>rlﬁ€ﬂl>>r2)l |

H‘q’ﬁﬁ’lﬁwmgﬁ?wwmng% HROT, IRATTTR 1% 3 S (M)
T A 3 S ORI 1% aReT R 2 % i e (M,,)
FE |

e fagg wie 99 oA 30 R emmerEl et @ 2200 VSR
5A YU R foga TgH W W 2 | 3H TEEAR H oy ged #
4000 W & 1 220 V 1 friw ww &0 & fou fides Fed ¥ WS
dem ok 3E9 v uW % oM w1 ufied HiT |

Hgar

feet 3t LCR 9RuY W W& (AT MT) TF ¥l fovd, v = v sin ot
& FNU 3T, fET 9, i =i sin (ot + ¢) YT A T | TF uH A
siga ol & & fAq e o™ (1) FNT |

foe[q Wi & 0F @H § R WH 7@ YAl w (F90) & AU T
qﬁqa%mgmm%waﬁﬁwwﬁwmwﬁ A v & g
2 | 39 $UT & S HINT |

& it LCR WRu¥ % AT, L = 1:00 mH, C = 1:00 nF @1 R = 100 Q
71N @ W IEEd 9N (a.c.) TG ¥ S w1 @ el e dieedn
100 V & | 8 ufug & fou, ere & Refe #, o) @ ureen 1o
® HE FA HINT |

A plane wavefront approaches a plane surface separating two
media. If medium ‘one’ is optically denser and medium ‘two’ is
optically rarer, using Huygens’ principle, explain and show how a
refracted wavefront is constructed.

Hence verify Snell’s law.

When a light wave travels from a rarer to a denser medium, the

speed decreases. Does it imply reduction in its energy ? Explain. 5
OR
13 P.T.O.



(i)

(ii)

@

(i)

(iii)

@)
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A ray of monochromatic light is incident on one of the faces of an
equilateral triangular prism of refracting angle A. Trace the path
of ray passing through the prism. Hence derive an expression for
the refractive index of the material of the prism in terms of the
angle of minimum deviation and its refracting angle.

Three light rays red (R), green (G) and blue (B) are incident on
the right angled prism abc at face ab. The refractive indices of
the material of the prism for red, green and blue wavelengths are
respectively 1-39, 1-44 and 1-47. Trace the paths of these rays
reasoning out the difference in their behaviour.

45°

| b ¢
T GHd o0, © e (Wem T IR Q) W OygE I 9
qudel Gag B N ST W 8 | A W U YeRE 9ed R g |/
YR foRed @, O g & g & Sua ¥ evize fF ofuafda olomt
# WA W W S B

R S 3 o 5 gerE B |

S TS T B et wem ¥ R W W § e s & a sed
I FH B OSE B | A SHE qd U R TR ST el &A@ Wil

2 ? WE FiNT |

g
AT YIS W wE feor R wmerg fenia fisw % T wes W emfad
B R T RO % BT Y B W % oAr @ saw HiNT (@
TUMET) | I B5 & oMadd ® A ® @ FT A R STeqaH (RIAH)
fomem @ & T H, BT % Wl & SEdA® & O UE See e
() T |
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(i) frdl gl 57 abe & %o® ab W W wERT & BROT, @9 (R), &
(G) 91 ieft (B) TRl (smufad ) & | ot & R i W ¥ faw
7 & W & oruadAin I 1-39, 144 T 147 § | 37 ReCON % Al
F TURC | T TalE F IR F A0 AGT |

45°
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