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Please check that this question paper contains 15 printed pages.

Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

Please check that this question paper contains 30 questions.

Please write down the Serial Number of the question before
attempting it.

15 minutes time has been allotted to read this question paper. The question

paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
. students will read the question paper only and will not write any answer

on the answer script during this period.
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General Instructions :

(i)  All questions are compulsory. .
(ii)  There are 30 questions in total. Questions 1 to 8 are very sho
type questions and carry one mark each.
(iii) Questions 9 to 18 carry two marks each, questions 19 to 27 car
‘three marks each and questions 28 to 80 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)  Use of calculators is not permitted. However, you may use log
tables if necessary.
(vi) You may use the following values of physical constants wherever
necessary :
c=3x 108 m/s
h = 663 x 1034 Js
e=16x10"19C
U, = 4n x 100" Tm Al
1 _9x10°Nm2C2
4me
o]
m, = 91 x 10731 kg
AT (59T :
G) & T et & |
Gi) AT A FT 0T & | T 1§ 8 7@ & ¥ IHfq-gEwT 7§
3N J9% uaw 3k FE |
(ii)) %979 T 18 & 5% yv7 g1 3i% ¥ &, ¥97 19 @ 27 § ¥39% 7 a7 3%
# 8 @ar ¥97 28 @ 30 ¥ A% ¥yl 3% FE | ,
(iv) F9-97 7 GHH W F3 faweq 78 8 | a9y, § HF A CF yeT 4, i
F At TF FeT § iR yrg SfF &t A A A HRE T4 Fed [
T 8 1 Q7 39N X e @3 13 w97 § ¥ a0 U g & w8
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~

v dege & sw A g A @ 1w R

T AR FT AT W GFS §
(vi) e SIEvEE g ST frefafad sifaw fAEdiel & AE @ OITET &
&
c=3x 10% m/s
h =663 x 10-3¢ Js
e=16x10"19C
M, = 4n x 10°7 T m A1

1 =9 x 109 Nm? C2
47‘80

m, = 9-1 x 10731 kg

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

THO-fgd, e % wed #§ Eel smgfe & wRw fafaw

The peak value of e.m.f. in a.c. is E, Write its (i) rms and (ii) average
value over a complete cycle.

Y o (a.c) ¥ fEd-aws a@ TLws.) & et W K, 8 | & R
& fou g9 (1) & W q@ (rms) @@ (i) twa wE fafaw |

Two insulated charged copper spheres A and B of identical size have
charges q, and qgp 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 ? '

R (FR) F F Rgadt A, A 3k B T (T ) AmWY (IES) F ¥
T W T qp 3R g IV § | I T B W WY (WEE) F T AR
FRRE M C &, e A S oo & 3R iR B & 9w § wmn sman @ o
mﬁ/aﬁfﬁwmw%lmAaﬁiBm'wmwaTH?

1
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A narrow beam of protons and deuterons, each same

4.
momentum, enters a region of uniform magnetic
perpendicular to their direction of momentum. What would
of the radii of the circular paths described by them ?
e o ggedl (% €91 @M §) &t & danf (vaef) fewrgs
EEE gEeE 87 § yav e 2 e R s dan o fm &
2| % ueR vd @ frewmell § war siqua @ 2

5. What is the function of a ‘Repeater’ in a communication system ?
feht duR smEwe § gREds (Rfex)y & F&r sadd § 2

6. Draw the logic circuit of a NAND gate and write its truth table. 1
NAND e % fau @& uftug ok ¥eme uReft sARe | _~

7. How is the mean life of a radioactive sample related to its half life ? 1
fret edfes freel (Swe) o oo oy w1 st end-omg ¥ @ ey e
L -

8. Write two uses of microwaves. 1
AT F ST fafeg |

9. Calculate the amount of work done in rotating a dipole, of dipole
moment 3 x 107° ¢m, from its position of stable equilibrium to the
position of unstable equilibrium, in a uniform electric field of intensity
10* N/C. | | 2
w oy & fGga-amgef 3 x 108 cm 3 | ¥ 10 N/C s & wwwwH fagq
g7 H, T9e W uger fufd ¥ erurht dqem fefd 9% R # feu T @d
N Yo ST | |

10. Plot a graph showing temperature dependence of resistivity for a
typical semiconductor. How is this behaviour explained ? 2
foet wedt (fefieer) oo &t wflwswar & a9 & WY ofEdd Toie & faT
TF A () TEY | 39 TR H AN T & o g 2
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11. When four hydrogen nuclei combine to form a helium nucle
the amount of energy in MeV released in this process o
(Neglect the masses of electrons and neutrmos)

Given :

(i) mass of 1H = 1-007825 u

(ii) . mass of helium nucleus = 4-002603 u, 1u = 931 MeV/c?
TR & 9R AfWa & froe () @ & w Afe sAm § fage sl
F (MeV #), wﬁmqﬁml(ﬁquﬁﬁ%maﬁmm
SUELY)

fer 2 - |

@)  1H % somH = 1-007825 u

~ G EfeEw R S %A = 4002603 u, 1 u = 931 MeV/c?

12. 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 genei‘ally kept less than
one ? ' 2

frdt oM digfma @ @ Sfuwaw @MW 10V R W o@m 2V R, @
HigeH qE&® & AF IRaEfaa HNT | Hige EHis & 79 & & (1) § &9 A

@ o 8 ?
13. Draw a block diagram showing the important components in a
communication system. What is the function of a transducer ? 2

@WWWWWW%WW(W)@WI
TISTW T HT § 2

‘4. Explain the following : : , 2
) 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 ? 2
55/2/1 5 P.T.O.
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ﬁmﬁa@aaﬁwaﬁm
i) Wﬂéﬂ(ﬁ)mmmwaﬁm%7

Gi) SogewE wd @ fF wenE S gEeE 87 ¥ @Y )
(7)) Yard i fofia St € (T & €) 2

srorar
G) yE % gE &9 % 99 vea (eEd) ¥ am fafeg |

(i) Y= F UB (TM@) R, RT}W,W%WHQH%E@WM(W)
w AH T A @ ?

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

is modified in the presence of displacement current. 2

- =
mﬁmaﬁﬁqﬁm%mﬁmfﬁaa - 1, P g W @
Iufeafa § 3 wuraRa dar 2

*

16. Current in a circuit falls steadily from 5-0 A to 0-0 A in 100 ms. If an
average e.m.f. of 200 V is induced, calculate the self-inductance of the
circuit. ' 2
fordt uftgy & fagq o & A9 fEeR §T ¥ 100 ms # 50 AT 0-0 ATH FH @
ST @ | 9t IR e g e T (ETTE.) 200 VE, @ e & -3
F e HT | |

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. 2

(@) oUSH FEA TES F T &S @ 4 ¥ 47 kQ + 10% QT T @
e g 8 | 3% vl @i § wfd F & w1 ww e @ A 2

(b) ‘ﬂwﬁq%@agﬂ(W)mﬁgqm%wwamm@raﬁm
& fou 3ugw @ 2 )
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dielectrics as shown. If the two capacitors still have equal capacita
‘ obtain the relation between dielectric constants K, K; and K,.

A [/ C,

e a1

’?ﬁﬂa‘m(@ﬁ)a@mm(‘ﬁz)m,claﬁt%ﬁm;ﬁm
C2 | @ ufganl (@) & v F wd & smE () ¥ R@m T srER
AT T @ R fem S ? 1 Ak e of A weifel & efed snow A
TR (W) &, @ wWagds K, K, 7 K, 3 @9 ¥ 99y oW S |

C, //

+—> ‘ +—>

d d

[ C,

€~ e
b}
-
S

State the principle of the device that can build up high voltages of the
order of a few million voltss 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. 3

3 I B e T el g ffRA diee B @ e deedl S @ S
&t 8 | 39 I W TH TWifhd om@ (fF) TRT | W I § wE U fefa
M S 3, S ARG M & fovm ® fvw smaw W ok afus T sernm S
THA | WE HifT 5w R da ?
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20.

21.

22.

Light of wavelength 2000 A falls on a metal surface

4-2 eV. What is the kinetic energy (in eV) of the fas

emitted from the surface ?

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

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

2000 A e F1 SHE o H O TR R W HGA ¢ FEH FRi-wer
42 eV ® | wmmwﬁaw(ﬁ@m%mﬁ)ﬁwﬁﬁmm
(eV &) frert gt 2

6 wﬁaﬁwﬁﬁﬁﬁwwﬁaﬂq%ﬁaﬁm%waﬁ
e & & A R e S 2, |

(i) e I8 Y& T I UH §ag W v o sd-%ed 65 eV &, o
SeufS TR o o R @ 2 ~

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’. 3

p-n 9% & fmir & A7 g Tl W@ wfFael () & Am fafa | 3w
@ (fe) 9 werar ¥ W ST & p-n W w1 Fmior 3 @@ 2 ﬂﬁw
fava’ =1 wftww fafew |

The intensity at the central rﬁaxima (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—.

3

[ Sy .
d 10V o -~
3 S,

€-mm e — e m e D - >

. OR

In the experiment on diffraction due to a single slit, show that
@d) the intensity of diffraction fringes decreases as the order (n)

increases. ’ _
(i) angular width of the central maximum is twice that of the first

order secondary maximum. 3
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ﬁﬁ-ﬂi@éﬁmé?ﬁ,mﬁmaﬁﬁqﬁPﬁgmm%#ﬁl
.PT
rsl y
d oY
b
A ettt LT D -~ - >

% Rl A § & stew (0) W dear I, @ 1 Ak gd

e B gR fredT % o § wefie S R,

@) m(m)(n)%aﬁ'ﬁﬁaﬁ?ﬁﬁﬁaﬁmmﬁwﬁél

() T Ste i woly wgR s FRE ) F ficdes s A g A

| 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
" AT
k——30 cm ‘_ki/ : E v
k—5 cm—e——— 10 cn ——
fer T oM@ # W & HWOeW g0 e ey ‘O’ % yafvm & feufa g i
f=+10 -10 . + 30 cm
o Al A
k——30 cm \_V E v
le—5 cm——*—— 10 cm —
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24. Draw transfer characteristics of a common emitter
Point out the region in which the transistor operates as

Define the following terms used in transistor amplifiers :
@) Input resistance
(ii)) Output resistance

(iii) Current amplification factor

Swafre Seess (W3 e § fFd n-pn i & s sifiremor sRT |
39 87 I <wize ool gifrex wads & wifq woifea & (s &) #

Zifsrex yadei § f=fafaa & & femr fafew .

() faw afwy

(i) . Frfa sty -

(iii) oRT FaYor Ui

25. (1) Light passes through two polaroids P1 and P2 with pass axis of P2

making an angle 6 with the pass axis of P1‘ For what value of 6
is the intensity of emergent light zero ? '

(ii) 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 30, where I0 is
the intensity of light on the polaroid P1' 3

) T R G QGRS Py @R P, § g W @ 1 Py H WRa o, —
P, & UG 37 ¥ 0 0T wt @ | 0 % W WM & faw fefa (o) -
YISl I S B W YR B ?

() P,k P, & 99 § wF W0 UoNEe 39 YR @ wn @ 6 g i
/ 3, P, 9 WRA 3 A B AT GO @ | B H T WA ¥ Hw oW

WPZ%amﬁmﬁ‘aﬁmfﬁﬁlm%oﬁr, (& I, oeRigs P; W
SR F e ) 1
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26. Using the postulates of Bohr’s model of hydrogen atom,
expression for the frequency of radiation emitted when the atom
a transition from the higher energy state with quantum number
the lower energy state with quantum number n;(n, < n,).
TEEISH TEI] F AR Hied & AR F WA ¥ I@n fafe # e &
foT @ =ivs T ST SE T R SEw =T § o F S ®R R
el fR FareH @ n, & o WX F GHEU ol @ (np < ) | |

27. State the underlying principle of a pdtehtiometer.

Describe briefly, giving the mnecessary circuit diagram, how a
potentiometer is used to measure the internal resistance of a given

cell. 3

ﬁm(ﬁ%ﬁsﬁﬂﬂa)mmmaﬁm% fafew |

Wqﬁwaﬁ@aﬁmﬁmﬁmﬁaﬂmﬁﬁmwmm
I & i Sy Ao F faw 3 R S @)

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

—
moment m = 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
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www. StudentBounty.com
-Homework Help & Pastpapers


http://www.studentbounty.com/
http://www.studentbounty.com

(a)

(b)

(c)

(a)

(b)

29. (a)

()

(e

(a)

(b)

(c)

55/2/1

TR HNT & 36 THaa I (W) F FEHE
2, fool ow-u AR R S g N R, opRd wR
398 [ R uw vafeq & W@ @ | |
Wﬁq(w)ﬁmw%ﬁ'ﬁ)ﬁr@%mmmmﬁ
& foq =i A A | | |
et el Ht Feoft W R 50 Q2 | 5 mAF YU ¥ T
et § 487 & o @ | 39 AR @ A9 0- 15 V W % aleeHiel
i 3 wfafm #9002

| Fga
TEEEEH #1 U = anE () TIRT | 3% SR fagrd @ W
Fife ok @@ Fulf # e oo F faw =ivw gae (W) FE |
T T GERR Y Al @ FET 2 A SR 5 A @t e ad faada feme N
Ty d @I MA W FIT R Lem 2 A 1% o= gaa
I B TP W SHH YA FA FAC |

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

Show that mutual inductance of solenoid 1 due to solenoid 2,
M,,, 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. 5

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. 5

12
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(a)

(b)

(e

(a)

(b)

(c)

30— (i)

(ii)

(iii)

55/2/1

Q w T oRfeel ¥ e we ¥ fow s
Fifee, afk At w@E | & IR IR BN wRE r, 9
(rg >ry T I>>1,) | ‘
seff i fr oRefem 2 % w, Ao 1% s Rea (M)
N OAA TG 8 S uRAEE 1% FR0 wRAfeE 2 F A e (M)
B | "

s fogq oRe OO0 WA SN R SToeRl ZiEmit &t 2200 Vsl
5A 9 R F[ wem &t 1 W@ R | 3 ZiEmR ® et geet #
4000 W & 1 220 V F frfw ww w1 & o fadas deott § WA
e 3R IY yaifgd g % WA & 9o ST |

Agar

W-MLCRWWW(WW)EWW, v = v, sin ot
& FNUT 3NN, fEE 9, i=i sin (ot + ¢) YARRT BA 2 | @ wF A
ea ool &9 & fAq =iem oo () FNT | |

foq WIith &1 ©F @F ¥ g WM 7% Yafed F (90 & fav 5w

WRug ¥ TRE-TUIE ¥ FH AN & wRum geRer ¥ sifus wRe & @
C? 1 3 OEE W wrew it |

% A LCR 9RY¥ ¥ fT, L = 1.00 mH, C = 100 nF T R = 100 Q

2 | 39 TH TW YA 9} (a.c.) B F g 0 2 e e deear

100 V 2 | 39 Uiy & fou, oA & fefe &, a0 @@ o i
H OF TE RN |

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.
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()

(i)

@)

(ii)

(iii)

()

55/2/1

the right angled prism abc at face ab. The refractive indices of

A ray of monochromatic light is incident on one
equilateral triangular prism of refracting angle A.

the refractive index of the material of the prism in term
angle of minimum deviation and its refracting angle.

Three light rayé red (R), green (G) and blue (B) are incident o

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.

C

THh GHad a0, & A (e @ 3R Q) B gYg w9 @
YA Tag &t AR ST @T @ | 4 A U e 9u iR ureEm |
FERTE ORE &), @ R ¥ A 3 SN ¥ quise 6 swafa o
H WA I S S R | :
T ©d & e w1 g i |
V& WY a0 R e mem @ fed ge meaw § 53y aar @ 9 see
U HH OB W 8 | o S aed a8 2 6 SuE el %W @ W
? ? @y HifvT | | | ]
et
THATT YH B TH fHT fFd e i B 3§ @ wos W afad
AR R IR F B ¥ AR WM F oud @ eaaw N (R
TURE) | A BT W ogadd HT A @ @ HT A iR sTemem (Rem)
foaem @01 & A, B F Wl & ofyedaie & fou @ =ve e
() HIRT |
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(ii)

55/2/1

'mmﬂaﬁﬁqabc%mabm?ﬂqmaﬁﬁﬂﬁ,

'ﬁmlﬁ%m%‘wwwml

(G) T At (B) et (s A § | e, & ol AR
i ¥ Ul & Suedis HHIE 1.39, 1-44 94 147 ¥ | 3 ROl & H]

45°

15 ' 2,050
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