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In an clectric field a unit positive charge is displaced from onc
point to another point along a straight line of length 2em and
the work done is 2mdJ. If it is displaced along & parabolic path
between the same points of length Sem, what will be the work
dune ? 1
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On a resistor, the four colour bands arc green, violet, red and
pold. Give the complete information about the resistor. !
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The produc! of permeability of free space and permittivity IS —
{Choose the right option)
Me fi)ec', fii)ct, fiv)ye
Where ¢ is velocity of light. |
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State one utility of eddy currents,
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Write down the Gauss's Law ol magnetism as written in
Maxwell's Equations. 1

(TR AT FYe G oA SeER prere el s

An object is placed at the focus of a Convex lens. Where will
the image be formed ? 1
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fg) What is the dimension of Plank's Constant ? 1

g #9ed 3T e

(h) If you free a neutron from a nucleus, it will decay into three
particles. Two of them are proton and electron. What is the
third particle ? |
whe o FlEug ube v G5 901 U= 3R wen corm T e ekt
freifere = e 4 2o 955 s TEEE TEm G

2. (a) Three clectric point charges q,, q; and ¢, arc at distances 5,
7 and r, respectively with respect lo same origin. What is the
force on charge q, in the field of charges q, and 92 ?

2
Ao, @) % gy a1 [l areh o fasm ol T=18 7y, 7, 9% 7, 4L

7ol T | AfEA Gy WA Gy WA FE Teow (971 tagfeas oaET q
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Or / Q<=

The volume charge density within a volume Vis pfr). What is
the force on a small 1est charge g, placed outside the volume
having position vector r, with respect to the samc origin
considered to specily the position vector of the charge
distribution within the volume, 2
V O SR W 2= p(r). <fET w @ T g, 92 TR
AT MRE T eATT A wE A g, WHETTE TE SR 1, W%
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(b) Explain Lenz's Law considering a closed conducting coil and
a bar magnel. 2
TEA wpEE W% O] T Rl TeRE FEAE (RG] e )
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(d)
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Or / yo4f

A squarce loop ol a conducting material of side [ and resistance
ris dragged through a uniform magnetic ficld B with uniform
velocity v keeping the plane of the loop perpendicular to the

dircction of the hield. What is the current flowing through the
loop ? 2
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Mention the relative positions of X-Rays and y -Rays in thg EM
wave spectrum and give examples of their usage, 2

Frie R wae #<fide X-Ray 9% 7 -Ray 4 TR 29 ¥y &
wrnfex gfam aaye TaEad

Or / @9

How is the changing electric field between the plates ol a
parallel plate capacitor during its charging, related to the idea
of displacement current ? 2

TR BEH aEE G5 Wifee s onnre i waa e 94w AR
\t?lhi_.. , -r' f.-'lrrﬂ'ﬁr?i '!,]'P’T-f?lt[ 'JN‘?'I? FP:F‘E ?-'ir\.:' ﬂ..-i-g?

Draw the ray diagram to show the location of the principal

focus of a Convex mirror. Identify the pole and Centre of
Curvature. 2

L

U wety (aafa: Tes wee oxea 2 Bz sk Fre o ae sl
ez fofzw <))
Or / 994

A squarc loop of side 3en is placed 25em away from a
Concave mirror of focal length 10cm. The axis of the mirror
passes through the intersecting point of the diagonals of the
loop and is perpendicular to the plane of the loop. What 1s the
arca enclosed by the image of the loop ? 2
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(e} Write down the results of Rutherford’s « -particle scatiering
cexperiment. Which  result nullifies the idea of uniform
distribution of positive and negative charges in an atom ?

2

ATEFEA UEAE TR fuEd 4R TEEE AL E ) bl e
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Or / @< ] .

In the light of Rutherford’s atom model discuss the stability of
an atom and stale its nability to explain line cmission
spectrum, 1+1=2

remEe Jaide wiffa fefer e WBF Hieaa wnEs = wE @
faSmae 2@t aire Zam wemele] CIE@ABal = |
()  What is a Zencr diode ? How is it biased in normal operation ?
1+1=2
(T TS fr e HHFAGTE T (R A ARG w4 T e

Or / 994

Compare the working principle of a LED and a photodiode,
2

51 LED =% «B #Bensa ot anfelife Tam a=i)

(q) How will you dope a pure Silicon Crystal to obtain a p-type
and an n-type Semiconductor ? 2

peam w5 n 9FE wHeRad) oRtE e e wihe O
T
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Or / uver

Give a comparative discussion on majority and minority
carriers in nvpe and p-tvpe semiconductors. 2
noYER WE p AmE gLk qf um bl s e e
QITEAILA] 1

(h)  What arc the different components of a TV Signal ? Write
down the bandwidth of speech and TV signal, |+1=2

WA Hiare @b Tl Ty o fey arema wuas T Ghifew
A «ifbran fasn

Or / 79
What are the diflferent transmission media (or communication ?
Give their bandwidth. 1+1=2
G AREM Fiem A s 73y & [0 2o «fma e

(i) There exists a non uniform magnetic field in free space. A
charged particle of mass m and velocity v enters the field and
comes oul alter a certain time. Comment with reason about
the Kinetic energy of the particle after coming out of the ficld.

2
TE TS G @ PR 0FT WIR) m T wifte wq) O6F o s
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e TA e e 3 Heeem sy 7

Or / ey

A short bar magnet placed with its axis at 30" with a uniform
external magnetic ficld of 0.257 experiences a torque of
4.5x107g- What is its magnetic moment ? 2
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(i) Find the magnitude and direction of the torque acting on the
square loop as shown in the diagram where B =1.5T along

pousitive Z-axis. 2
3
T 2 CNT  BELLAL HOSSAIN MONDAL ]
»Y
l=1A
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frare et asfieToa podi| eome o o) 2gs i W fie e wan
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Or / 99/

A uniform magnetic field of 2T is produced in a Cylindrical
region of free space having radius 5em. A conductor carrying
a current 500mA passes through the region intersecting the

axis normally, What is the magnitude of the force acting on
the conductor ? 2

UG TR 5 anArEa v SEETEA e FEe (@ 27 Tewn A (28
pETEe W T e 500 Fir dfeima waE v ofRE s e 4% 26 |
«fFaint wFa vy [T a4 oTEs 7 [daey
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3. f(a)

A potentiometer wire AB has a length 0.5m and resistance
0-510. As shown in the diagram, it is connected with a cell
of e.m.l. 3V and a combination of resistance R = 8 =5¢2. Find

the potential drop per unit length of the wire, 3
R
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BarEr ~rbafza fimma wla AB= = 0.55: 9% @ 0.50 T
& RBEA: TF Gl (@M %% R =S =50 (M4FA FHMA HIE WS
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Or / 999/

As shown in the diagram, nctwork of resistors R, and R,
extends off to infinity to the right. Find the equivalent resistance.

3
R, R R, R,
%R_. z R, $ R. To infinity
O—WW AMM—L— WM — - T
R, R R, R,

Peraill R, == R, cum= wsuibi citers 9fists fee 2 ure
AEGE wiTE (n T

What is the drift speed of clectrons in a conductor ? Establish

the following relation for drift speed where the symbols have
their usual meaning. |

ek
v + )=
m 1+2=3

le=
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Or / 3y

With the help of graphs, show, how resistivity changes with
temperature in the cases of (i) Copper, (i) Nichrome and
fit}) Semiconductor. [+141=3
(i) =12, (i) WEw wE () we RS e eneitEs an SweE i
A N G F AOAS @R | .

fc) A conductor of mass m and length [is placed on a table along
east-west direction. Suddenly a certain amount of charge is
passcd through it and it 18 found to jump to a height h. What
was the amounl of charge passed ? The horizonlal magnelic

induction of earth 1s B. Acceleration duc to gravity is g.
3

m S e | T R sl Se (59 g sops o) Fre
1A | 2 T ANEA [y I A T2 e o) e (7 e
h Twela FemE TE | afMe gpee oraw wieie 2R B W (e
= el wem A Areva H@ T ey el e g,

Or / 9]

Two parallel Co-axial Coils of equal radius R and numbers of
turn N carrying cqual currents [ in same direction are
scparated by a distance R. Show that thc magnetic field
intensity 8 on the axis around the mid point between the coils
s uniform over & very small distance as compared 1o R and

18 given by —

4V 4 IN
B 2(_3 ® Bt
5] R
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Show that when a rav of light is incident on the surface of o
transparent medium al polarising angle, the reflected and the

refracted rays arc at right angles to cach other. -

(= 3 %0 TR 018 CHIE A Fadn @ie wefee o Tt
T wferie A 4o« 7% = 9

or / &3t

A Convex lens and a Concave lens of focal length 0-1m each
are placed co-axially 0-03m apart. Find the position of the
image of an object placed 0:15m in front of the Convex lens.

3

01 /& 7= oz ] A% auw Ten wEm 95w TRE me 90 e
003 fFs 7w® a1 &' | TEH (@ w4 weeE 015 firr yage wway 9b
2fucy ofefm = afew =

You are given a prism in which the two refracting surfaces are
at 90" with each other. Draw ray diagrams using this prism
so that i) the image of an object is rotated by 90" and (i) the

image of the object is rotated by 180°. 3

e Ot <6l e fan 1eE 1T ofesme oh e wiz G 90” |
«fe % femarh@ wawe o) Faage ofefay (i) op” =4 (i) 180° Y&l
e Wit At fox wlan)
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Or / g4

The equations of light wave from two sources are ¥ = a, sinawt

and  y, =a, sin(wt +¢) where the symbols have their usual

meaning. The individual intensitics are I/, and I,. Show that
the minimum resultant intensity duc to superposition is
Ir:-url = II ! }2 -2 "flI'é . . 3

Yy = a sinat B& Y, = a, sin(ot +¢) ¥ % sy Goer Fems wg

ToRrz | 7+ Fers aRemam TR 1, W 1, W cery o (Tt
GHE oy o die) 2 Tenin = L+ 1 *EVG;E:.

(/) There are mainly three ways to cject an electron from the

surface of metals. What are those ? 1+1+1=3

4T ofb% i TEE o) Sile A oGl et R 6F o B

Or / ¥oqt

If the Kinetic energy of a free electron is increased by two

times then by how many times will the De-Broglie wavelength
be changed ? ’ 3

TE Mg GR el 2 god wfre foanam cae wdi Bum o
FEN TaY

(@) How was the neutron discovered by James Chadwick ? 3

(8 prEee MiE e afizn sfEmy

Or / w4t
By which process does a Cabalt nucleus change into a Nickel
nucleus ? 3
[ or=fem #arba Fiefans «b Frea el O Femie e
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Draw the circuit diagram of a full wave rectifier and explain
its working, 1+2=3

7 T Aejam <61 ad Bu wle g Tam @Rl waEn ade
Or / §9q

Sketch inputs A, B and output Y from a NAND gate from the
table given below. y ’ 3

NAND (53 @SR a7 wore (4 elfmwm «a 225 A, B @& Y WEheh
L
E\:P"l mt

Table (=1F=1)

Time InputA| Input B
(%3%) | (21%% A) | (Z=9F B)
1<t 1 1
t 1oty 0 0 BELLAL HOSSAIN MONDAL
fy Loty 0 |
(4 LO {4 L 0
| 3 tot, 1 I
I5 10, 0 0

How will you detect amplitude modulated waves ? Explain with
block diagram. 3

fez afme T & v = (ammEe g2 Baa siEpre S 340

Or / a¥4]

Discuss briefly the three modes of propagation of
electromagnetic wave, 3

Ppepam Tavm fBR wam wwEem 57 wasa @4
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4.

(a)

(b)

What are the main considerations in the construction of an
astronomical telescope and how are they achieved ? Why are
mirror objectives rather than lens objectives used in modern
telescope ? Clarify giving schematic diagram how the problem
of partial obstruction of ray of light by the cyepicce and
observer is overcome in the improved version of reflection
telescope. 2+142=5

e rEs] TEA TS 1A FrEAmAar & B uw ofEram @ Teee m
i admew mw wieEem i A ufEs B apye @2
e Bu vy Coe awe dfmrem famE sfema s offEse (i
A fom i 3w @ wfeEs =20 @ an 24

Or / @94

The focal lenglhs of objective and cyepicee of a telescope are
200em and 10em respectively. Tt is used to get an image of the
Sun on a screen placed 40em behind the eyepicce. The
diameter of the image is 6cm. What is the diameter of the
Sun? Given, the distance from earth to the Sun is

1.5%10"m. 5
GlErwe Com o wE gfemm v ol Tm 200 el e
10 (22| ufermam «@1 40ET: 748 U *W OIS TA FIRE A
ufsfry aim a2 7| sfefmmm w6 (@S iR ara | Ty g o
wiwda war 1.5x10' @r corn spim T fasmes

What is the nel electric flux through a closed surface
surrounding an electric dipole ? Derive the expressions for
clectric ficld intensity both inside and outside a uniformly

charged spherical cell, What is the total charge enclosed by a
closed surface if the electric flux entering and leaving the

surface are '20000"%:&12 and 30000%’"3 respectively.

Given €g=8-85x107'2C*N'm2, 143+1=5

27T PHYS [13] Contd.
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ol =% €o= 8-85x107 N Im?

Or / o=t

Why is an insulator sometimes called a diclectric ? What is the
main difference between free and bound charge ? Generally
onc of the two plates of a Capacitor System is earthed, why ?
Derive the expression for the energy stored in a charged
capacilor, 1414 142=5

fasr favie aefadie eferm o 4 @@ @ 95 wis yes S
e A el fry amers e dahie ware =m wfE B oeieras
w4 e "iEE a9 Gore e wfem e TR

(c) Explain the physical process non the basis of which the r.m.s,
value of AC is defined. Derive the expression for r.m.s. valuc
ol an alternating voltage. How docs the value ol Capacitative
reactance of a capacitor change with the frequency of the

applied alternating e.m.f across it. : 143+1=5

“if44 @1 warga o1% 2+fF awm A @& Sies afzam ewqe B =/ fan
7, M A st Few g aslye W e A SRea | wad
AfEaid@ TR €AIEM %2 A U @A sifrad) Rz 7wl e
AT sifiadn = :
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Or / @a=

A charged capacitor is connected to an inductor at an instant

of time t = 0. If the capacilor and the inductor are taken to be
pure, write down the equation of effective potential difference
across the combination at any instant of time t and solve 1t for
mstantancous current through the combination. Explain
bricfly the exchange of clectric and magnetic energy between
the capacitor and the inductor, 3+2=5

t =0 FEUY O WEE w9 95 AT HIT AN a4 T | g o
D RaE 9 4f Ta ¢ e Eise WE emve anfed) fFsw oo
w1 sl e SeoTihi e s wenhiE vz s A aeEE
ez THEE) | 4R T wreema e Syl um pae wfea G
anen A
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