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Answer any eight questions from the following as directed: 1x8=8

ﬁ!‘f‘l AR T B ewa Saa sfm—

Y Which experiment established the fact that electric change is quantised? |
(DT HATIE e (ot afem aras

¥) 1fabody contains n, electrons and n, protons calculate the amount oftotal charge on the body. 1
(I <51 TG T n, BT W n, 95 4 cefeurs’r gt g5 s oot 4

oY Define mobility of a charge carrier. ; _ 1

T AES O FveErsia wewt frm i
A1 Write Bio-Savart's law in vector form. T ' 1
am's (sl YaA (o8 # fAa
,0)/ An electron moves with velocity v - along X - axis, the magnetic field is applied along "Y'-axis, then in
which direction the magnetic force will act ? 1

OB DR v (R0 X oy M BTA, Y WS pe (9 2 IR @O e g aom Gewt
sfear

j}/ Name one experimentalist who carried a long series of experiment on electromagnetic induction. 1
fgre padtn @ s arfis gl @rste 38 o aom o am G

&)/ If the frequency of alternating current is doubled then what happens to the capacitive reactance? |
7% e @ed) maza armrs 1o9 7 7% cefiun'rs wady oftmum & sifwds ey

_m/ What is the principle of an optical fibre? 1
BITAS T wrda o AT fa e
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_A)  Why nuclear fusion reaction is Iso called thermonuclear reaction?
ety Rumew R o oy WE%y RiFm e @
. . ; 2
j) Whensilicon is doped with a pentavalent impurity then which type of semiconductor is formed

PSPPI a——— T R RO RL
2%10=20

1

2. Answerany ten questions from the following as directed :
T ST AT 7Eh owd oA IR
L] What do you mean by specific resistance of conductor? What is its S.L unit.
sfaarEa wefiss @y e FA S 9as e
or /=&

Calculate the resistivity of a a wire of length 15m and uniform cross-section 6x1 0" m? and its resistance
is measured to be 5Q.

1 5m THEE W 6x 107 m?7ER ST U GUITAfA ez 51ET (20e Wi GIReTe 2R (1Y 50 (AR
55 | SACH (ALTFTHE AW 5] 341 |

1+1=2

by Establish the expression for current flowing through an extemal resistance R’ connected to a cell of cmf

'E' and internal resistance 'r'. 2
'E! R St 7 w1 "y STy R e B TS AURie R AReranea wireta #aifEe e
TR e A Eogiei Fa .

or/aEA
What do you mean by internal resistance of a cell? On which factor does it depend? 1+1=2
@t S5 WAk e & ot 2 S sree esive St wae

# Explain how Lenz's law establishes the law of conservation of evergy. 2

(A 22 B Wfeq TeemEeE A11S g T Qe a4

IEIES)]

In an electric circuit, electrict current i = (4" + 3t) ampere flow through a coil of self-inductance 10 mh
Find the value of induced cmfat t=13 sec. 2'

10 mh FHEIR QR PO G A TEN GO WA i = (40 + 3 o &
1= 3 (e WS e s a9 aw Gy o : = T,

&1 Show that the mean value over a complete alternating current cycle is zero
oy (U Bt v b #AfRTSt 2 ofe W
or/«&3
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Explain why 220V ac is more dangerous than 220V d.c.

220V ~ifFad} 217 220V eres rgels By @ Remeas g 41|
¢) Establish the relation between focal length (f) and radius of curvature (R) of a spherical mirror. 2
(SITATSIR WL QU= A THE e (f) W Sw A% (R)T TS 755 194 341 |
or/®1E
Draw the ray diagram to show the image formation by a convex mirror between pole and focus,
@ BT AILAITS (% W% IR Wes 7R g ey e o

S Write snell's law in refraction. Which quantity remains constant when a light wave suffers refraction?
_ 1+1=2
fierera c7er ST et | (olEAR ST GCD A oA UE AT

or/AfE
Write two conditions for a ray to suffer total intemnal reflection.
b1 3fE iRl o aftwem qbets amaem czrel 961 5
’Q/ 1’..‘.»'ritf: down Einstein's phofoelectric equation and explain each of its terms. 2
WEABE S [Rge fFnm At F wre of ¥t o e 3|
or /%31

The photoelectric cut off voltage in a certain experiment 1.5 V. What is the maximum kinetic energy of
photoelectrons emitted?

<51 B +F e wrae tapfes fam feea wW 1.5 V 20 e fee A sfewfes fmm e e

h) Showmanh:mtalcﬁergyofanelectmninanatomisgivcnby E:-% 2,
2 b 4 ¥
(FR6RN (U of7w1e BT Rreri e DA P e E=— ,:E - 0
or/#iEat i

The ground state energy of hydrogen atom is -13.6V. What are the kinetic and potential energies of the
electron in this state.

TG T AN (bR giREa =@ -13.6V | 4% WIS AP LA 1S s e wm fwm e
A" Differentiate between intrinsic and extrinsic semiconductor. 2
FEETs wefard e 2t wdsRaEa wrEe o Fe
| ) or/=Eal

What do you mean by depletion region? How is it formed? [+1

Il
(o ]
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fae wed Wi 6 ge 2 3 (@S 1w T e
_A47 What do youmean by forward bias and reverse bias in a P-N junctiondiode ?
P-N @155+ TG iR CFIe SIS IR WE H6Mae] IRTg 7 & ot 2

,k/)/ljsing aP-N junction diode draw a circuit diagram of full wave rectifier showing input and output wave
form.

(]

3

“

<51 P-N TI<5 R 4 ol Tl e 5 I 57 W 14 F9IS 25 W WS S0
% Sifdn |

3. ;ﬂ/ Derive the expression for field intensity due to an electric dipole in vacuum for points on its axis.

T e | TAgfes R BR wEe Repe 3R AR Bw (2Rt Rfes owa ARER o A1

et 3
WIRIES
A system has two charges of 2.5 x 197c and —2.5x107¢ located at points (0,0 —15cm) and (0,0 +15
cm) respectively what are the total charge and electric dipole moment of the system? 3
<51 751 =g (0,0 —15cm) | (0,0 +15 cm) 207 3 W4l W1 FRrars S Wi s 24 2
¥J” With the help of graphs, Show how resistivity changes with temperature in case of (i) copper, (ii)
Nichromic, and (iii) semiconductor. 1+1+1=3
(i) o1, (if) e =1 (iii) SRR R Wl @iy Swwer tivs R s W (4] HYTe
e |
or/=Zal ‘
State and explain kirchhoff's second law of electricity. Which quantity is conserved in this law?
ﬁmm@wﬁ@?ﬁ@amﬁﬁﬁmﬂnWIimﬂmmﬁﬁwm? 3

¢ Showthat C = 7!7';,‘.5_0 . Find dimension of (4o € o) Where the symbols have their usual meanings.

M4E @ C =7ﬁ | (Ho € 0) T 1@t fefy 7wt |
TS foz [z Ava5a W qEriRrz |

2+1=3
or/afzar

Derive the expression for the magnetic force acting on a current ¢

arrying straight conductor placed i
uniform magnetic field. Which rule is used to find the direction of the force? s

RIS L LR R o o —
(RRICD! 3§ Te7 el Sferaiaa AR 2 s 73 2 e bl

. 1
t the energy stored ductorisU== ]2
d—/showtha e energy stored inan inductor is U 5 LI". Where the symbols have their usual meaning,

wa
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¥ - 1 g R -
MYERN (@ TE Gore T Wtﬁﬂj:i LI"T'e I@ze HUFe 7z 76ans 9 1% 3|
or/Ea

AnAC source of emf E = 200 sin (100t) is connected across an inductor having resistance 100Q and
selfinductance 2H. Calculate - 1+1+1=3

1) Frequencyof AC
i) Total impedance of the circuit
ii) Peak value of the current through the circuit.

10002 (314 =% 2H FAAM J& F=! G611 (70 E = 200 sin (100t) #E Ripyeses 392 <5 @5
9IS AL =N 1R0= | @fom—

) RS HarR TN
i) ISIHIR 5 Afeara
i) TETIT NS BIfETe &A% HA T st 3041 |,

/é{ Consider that the electric field amplitude of an electromagnetic wave is E, =120N/C and its frequency
is n=50HZ. Determine Bo’ w and k. 3

51 e T Ske R (as %1 E = 120N/C W% $1 n=50HZ 3 =t B, W%
k fefa =1

or/=fZa

What do you mean by displacement current? Write the general form of Ampere-Maxwell law and name
the additional term. 1+1+1=3

a9 2Z WA 6 ot 2 @foia-wgEaa ARdiad 341 ane A @ o ofe 49 sfefis
*WH1R A {2

A Derive the expression for the equivalent focal length of a combination of two thin convex lenses in

contact. 3
FopefE AT G AN TG (Fb4 FAGHE FAQe) T 1R (w4 o 31 Tfzrear |
or/=1Za

Double convexlenses are to be manufractured from a glass of refractive index 1.55, with both faces of
the same radius of curvature. What is the radius of curvature required if the focal length is to be 20 cm?

1.55 afesmeizas 1R 3 REEs (775 (OUd T (2% TS AR 41 ©fF IHE G | 17
(FTEYR T'HI5 e 20 cm T (SFETL T S5 I [SoH 2

/Ej Draw the schematic digram of a cassegrain telescope. Why is reflecting type telescope preferred overa
refracting telescope? 2+1=3
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Draw the ray diagram for the formation of image by a compound miroscope. Whatia I nega! ﬁ;j?oz'

ﬁ%ﬁﬁmwm%wﬁﬂmmmdmlmmemfmﬁ?
M) What is de-Borglie wavelength? Show that de Broglie wavelength A= Pt Where the symbols have

their usual meanging. 1423
h

oo etund e o 7 ot cu oo e oy A= | 2 o e wel e
Az

or/Zl
A laser emits light of frequency 6x10'* HZ and power emitted is 2x 10 watt. How manjpho-fons per
second on an average are emitted by the source? 3
(T4 <BIR 6x 10 HZ =153 (A2 el afare | Rfdae el 2x107 watt 2051 o1 f2pioe ofe
(S e w5 fsfe 2'a2

;j)/ Define 1 amu. Show that lamu=931 MeV. 1+2=3

@ ArfiRE &1 3fea 7 go e (et @, lamu = 931 MeV.

or/iZat

Show that the nuclear density is independent of its mass number.
(4631 (A MESF G7Y ©F MAF €4qS T 7977 |

4 ,_aj/ Define electric flax. Write down its dimension. An electric field is givenby E = 3 x 1031 N/C. What js the
flux of this field through a square of 10cm on a side whose plane is parallel to yz plane? 1+2+2=5

Ry erfearea sicet fimt | 2o wrat it | 92w Roqrersa B = 31 10%; N/C S% 23S 10cm ars afg
20w B yz ST FAGAIALS A0 R wfearza T sty 2541 |

or/=zat

What do you mean by equipotential surface. Write two properties of equipotential surface. An electric
field E = (20i + 30 ) N/Cina space. Calculate the potential at the point (2,2) m,

wﬁwqﬂsmﬁs{m?mﬁmﬁﬁmmwﬁwmf
faeeq = som 3=

,H/Two long straight thin conductors carrying currents I, and
placed parallel to each other at a distance 'd' i

conductors. Hence define one ampere.

142+2=5
= (200 + 30) N/C 2031 (2.2) m v

- L respectively along the some direction are
nair. Find the force per unjt length acting o any one of the

2+1+2=5
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Two long parallel straight wires A and B carrying current of 8A and 5A in the same direction are
separated by a distance of 4cm. Estimate the force ona 10cm section of wire 'A’.

'd! AT 2R3 FAGINALE 2! Toiet T1e (oA ARRIZTS ol | i [, efarz ara e bifeqs T2z
R Bt SRR 93 D T a1 3= Ry 3t i 23R 241 9 afiraed sige o)

TGIE TIGe AL AL A S B M7 G s 8A i< SA fge 2 <1z sifers 20z | #Af<ard]
T4 W& 149 4em | CSREAZTHA AT 2@ 10cm &9 3a78 wifsiel fefa |

or/izal

What is a galvenometer? What is its basic principle? Derive an expression for current flowing through the
galvenometer in terms of steady angular deflection of its coil. Define voltage sensitivity of the galvenometer.

1+1+2+1=5

(ateTCew TR WA T 2 31 Teife 1 ¢ PoanoR HfEa Ressina 12ws (st o e @
o1z e SfFedl | (leren fibRe Broe Frafrers #ee |

1)5/ What are co-herent sources? Give on example of co-herent source. In a young's double slit experiment
the intensity of light at a point on the screen where path difference 2 is k units. Find the intensity ata point
where the path difference is A/3. 1+1+3=5

vl 376 G 3 0 21 b1 Swrzael w1 Zaea fafem ATTHIS o1 (1! g FIcateld 961 warel 4or
sia #i1efE] A, (1% R =18 2liel k @ | o bt R =12l A1 /3 20 oiE e eras et fomre
z3?

or/=izat
What do you mean by interference of light? Write two conditions for interference of light. The equations

of light waves from two sources are y, = a, sinwt and y,=a, (wt +@ ) where the symbols have their usual
meaning. The individual intensities are I, and I,. Show that the maximum resultant intensity due to

superposition is

Imax=1+1+2 LI 1+1+3=5
Cwmﬁ‘fiﬁtﬁﬁ‘ﬁ?mﬂ%@]ﬁﬁﬂIyl=alsinmmyz=al(wt+o)ﬂ'@ﬁ?5ﬂq[{
Briea e e qERCR | A e SREER O 1 S 1,2 (0T (e @ BoAfReATEAT TS
% 1 &ARe) T Imax =1 +1,+2 /Il



