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Mention one difference between mass and charge.
TR TR YR TGS ax_@_,ab‘f{afwwwl

violet, brown and gloden
mbers for the

the resistor ?
1

B! A QWQWWWWWWWﬁWWW,
@, A SR Al AT | AR IR A ACACT FLYPTR T 4,
7,1@1&5@,&1@@1«@3@1&%?-3?

The colours on a carbon resistor are yellow,
respectively from left to right. If the corresponding nu
colours are 4, 7, 1 and 5, what will be the resistance of

Name the beautiful natural phenomenon that occurs in the sky of

polar regions of earth due to helical motion of charged particles.
1

wifRe I A oifeT AR AT GR TeER S Ffe A T
opfoT oA & 3T PRl A 2 :

What is eddy current ?

% 2% A IR 2[R 2

(i) Name the portion of the electromagnetic spectrum in between

ultraviolet and infrared regions. 1

Rege e 3T RTINS SRS S SRS THADR
1w fe

Or/ 9971

(i) What is the radiation pressure on earth’s surface ? 1

A +¥e RfFad b1 st e ¢

[2]
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() Name the equipment which can transmit optical signal through it
and are used as ‘light pipe’. 1

G AGRErR =W Bl I[ AT AT ACFS AT A A G
QAR Fe Zowa I/ T A |

() y Guess the shape of the curve which shows the variation of V,
with v in the case of photoelectric emission shown by the relation
where the symbols have their usual meaning.

{28 1

e e

@oF At ATRREATHIA 20 3| AR [{PFeS FsR CFTS V,
R v 3 ARRST (14631 EATRER A (B 23 S I A

Or/ 9t

BELLAL HOSSAIN MONDAL

(i) The de Broglie wavelength of a heavier particle is
(Fill up the blank)

1
51 51§T IFI AR 7 T SR 1
(T 212 73 F0)
/(U The loss of strength of a signal while propagating through a medium
is called . _ (Fill up the blank)
1
Bl WA N e 26Te ATE T T (AR =
@R T | (4T 31% 73 391)

\}/ @/ (i) A closed spherical surface encloses a charge g at its centre. Show
that electric flux through the closed surface is %0. 2

G5 % (TR 8% WA (FES q W4W W[ W0z GYedq a
o< AT AR 2 @RI e Fw Y,

30T PHYS [3] Contd.



Or / 941

(i) A pair of charges +q and -q, separated by a small distance 2q
is placed in an electric field E, so that the line joining the charges

i -
makes an angle @ with E . Write the expressions for torque 7

and also |7] . 1+1=2

T T 20 IJRUMS ] G +q S —q, E QTOP CFIS A
W R @ YR AN @EUE @ G 0 @ IR
W T wm | 7]-3 o B

® Af Inthe following network, I, =3%A , I, =%A and [, ='%A.

Calculate the total voltage drop over the closed loop
BADEB. 2

BELLAL HOSSAIN MONDAL

6T fBAT I, =S4A, [,=%A O™ [, ='%A TCA I6 I
BADEB © 3 fdeq ofwa st a1 |
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Or/ 94

(i) Find the equivalent resistance across the terminals A and B,
shown in the figure below. 2

A ——MW—— W —— AW —— W B

40

(i1)

30T PHYS

642 30 20

@R® (edl TETBR A W% B g wes Fagen @iy Fefa
=

How would you connect resistances 12, 2¢2 and 342 so as to
get an equivalent resistance of 3 ‘66£2. Draw the required circuit
diagram. 1%a+Y2=2

102, 20 SR 302 @A FemR AT IREA 36602 T AL
@4 AR ? ATASE IO o et |

Or/ 9%l

Draw a circuit diagram required to compare the e.m.fs. of two
cells using potentiometer. Write also the mathematical formula
required for it. 1%+%=2

STBAHSIRIBR IR IR I (A [epls e gom e aAvarem
@l 7€ f5F @t W 79| RR AR AWE AMASTE NS
fafar

[5] Contd.
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(e) })
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: . . T nifo
You know, if a charpe 4, moving with velocity v entersa u rm

magnetic field B, it experiences a force f=q(ﬁx3). Name the

B is

paths described by g when the angle between v and
1+1=2

(1) £0 =90° and (2) £60 <90°.

ofil @Rl @ A b s sifefa B T g 94 T PATUEa
B < otz aa, 2 ﬁ:q(axé)aaw?ﬁmnﬁ 5 @@ B 7 wrEA
@ (1) £0 =90° A% (2) £0 < 90° 7, pACFad fooas THFDMA

ifferol s 27 faa
Or / 994l

A beam of ions with velocity 2x 105ms -1 enters normally into a
uniform magnetic field of 0-04T. If the specific charge (ie.9)
of ion is 5x107 Ckg-1, find the radius of the circular path
)
described. 2

AR G 2% 105 ms -1 @THA AZ 0-04T FAR CFIS 247 Tz
it ST AR S (Addie 9/ ) 5 %107 Ckg =1 20, (I0T AT
G A e fdfn w40

Of two metals A and B, it is found that 7,> 1 and —1< ¥p <0.

Name the types of materials to which the metals A and B do

belong. Give one example of each. (2%12)+(2x2)=2

B Mg A W B AMA Z,>»> 1 & -1<2p<0 | qrg iy
o 5 (T ~Ifa TASE O A 7l | TSR JTIONT THIZAd
i

(6]



Or/ 933/
&(( Define magnetic declination. How does it depend on latitudes ?
1+1=2

G pIfSq wisen fml | SrFIeR eore 2 R R @

( () Inacircuit, current decreases from 5A to 0A is 0 1s. If the average
induced e.m.f is 200V, calculate the self-inductance of the circuit
and write its unit also. 1%2+142=2

@1 TS 015 T 54 I 41 0A T=1 Rige T #Ai=| TR AR I
TG wifwe ReBias 200V 7@ 27, IEAGR FIX S S€URE A1 F3A
IR 2 Gt EfRat

Or / 9947

(i)  When a coil of area 5m? and number of turns 100 is placed
perpendicular to a magnetic field of 107, the flux passing through
it is 5x103Wb. If the coil is removed from the field in 011s,
calculate the induced e.m.f. 2

@AfSA 5m? CFITA TR 100 AT ARG ot I 10T AR
Q¥ G CFAS QART W, POFR WM </ 0T (AR GIfRT FH
T 5x103Wh | T 01s © POANG! GIFITFIIA < Ty w1
W, Of% BE (] A8 fAeis 371 wART e 340 |

(g9 (i) Taking the example of a charging capacitor, name the currents
that are responsible for the process of charging and also state
which current flows outside and which flows inside the capacitor.

(2xV2)+(2x12)=2

wifgeaa bfd <l OB 4T TArAd oA AfFAnde SR @R
fRerazi@ A i ok Eizde Tom ¥R @ eIir S
@Ry I TR ot @Ry {ge 2afFs 271
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Or / 9ot

/4 Match the following and rewrite : 4x3=)
were fianl AAMPTZ feR o forat
(1) $E-dA - (1) Hole
(2) $B-dA @ "%
® e 0% o
(4) $B-dl C@o

(ii)

s

A concave mirror of focal length 18cm produces 3 times

magnified errect image of an object. Find the position of the

object. 2

18.cm IR (T QU SASH VLA <51 I 3 o ~ifRafes aafefy
1o IR THRER @Y A 741

Or/ qoq

In a combination of lenses in contact, the power of the
first lens is +2:5D and the focal length of the second lens is

-25c¢m. Calculate the power or focal length of the lens
combination. 2

AT ALY (Z I [A (TP ALTLTR FAG] +2-5 D e FS 1379
FTIR 7 -25cm | GG A TS| A TG G Sl 34|

[8]



1(.9 g _(i)"/ In 1885, a Swedish school teacher observed a series of spectral

()

30T PHYS

(i1)

(1)

lines in the visible region of the hydrogen spectrum. Name the
spectral series. If R (Rydberg constant) = 1-097 x10-7m! and

U{z;‘.-}gz)= 0138, calculate the wavelength A of H, line.
14+1%2=2

1885 57S BRIGTE G R Q5! e 22y (e A PO
eeTe Rgai Al CRiRAE HiiRfeet | O A o = forat |

R (Rroaf §79) = 1-97x107mt O (Y2 = Yj2)= 0138 T
(0% H, QAUGER Saoitng A st 4l

Or / 93qt

A difference of 2:3e¢V separates two energy levels in an
atom. What is the frequency of radiation emitted when
the atom makes a transition from the upper level to the

lower level ? 2

1 R O e s e ANy 2-3¢V | T FAWA [
Fre TaBItET SO e e i RfFad ffe 23 o/ =
feam e

Write the complete expressions of conversions of (l)ng

to S due to g~ decay and (2) ff Na to Ne due g* decay.
1+1=2

5~ R p* RN AR (1)2p W (2) ] Na R o0 5 o
Ne @& sififds z o oyl e A o1 foran

[9] Contd.
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Or/ 923t

/('if Explain in brief, how do the positively charged protons reside

(i1)

(1)

unitedly within the nucleus. 2

YNFSIA BfZS & GTE fowca e ags qraact Afd At bt
IR SHITBH |

When Si is doped with B, what will be the type of resulting
semiconductor ? Will it possess overall charge neutrality ? Under

what condition n.n, =n? ? Yotlh41=2

ST Si® B ©'4 9=l T, GYARRIRAGA dld 6 24 7 Aafars
OIS Al TupTiTel ARRTA? 76 568 nny, =n’ 7 2

Or / 9<qt

You want to run an electric motor using a self-made full wave
rectifier. Draw a neatly labelled diagram to serve your purpose.
(Use the symbol © for the electric motor). 2

Fieer w1 osfeast el @b s it @bl Cafon w1 berda
fevtfaw | comm Ty stem it @bt wifiwE Ba i | GPA
A frat 1 (W% A © fozwsr aama @)

Video signals for transmission of pictures require about 42 MHz
of bandwidth. A TV signal requires 6 MHz of bandwidth for
transmission. Explain in brief. Mention the bandwidth for speech
signal. 12+12=2

T ACICSCA B (A4 M 42 MHz ~Afbrae@ 4rares | TV
TREFS (AT A AAEH W 6 MHz #Af6Taed | 53t i< 341 | a1
MCFS (2N A foum o e g S w4

[10]



Or / 993t

/(ﬁf From the diagram of a pulse shaped signal shown below indicate
- the following parts of . 42

TS Greal Sl Wi Bt AR RCAERS SRR B
=i

(a: Pulse rise
P )

AR TIH

/(b) Pulse duration

AR I

}c) Pulse fall

AR A

‘}d) Pulse amplitude

AlA IR

BELLAL HOSSAIN MONDAL
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ial differenc
() In the following diagram the potential

e between the

otal current I. Show

: t
points A and B is V. Find an expression for 1493

that

97 BB A W B 7 R R Rsarsw v 30 RS 1
ﬁguamaﬁmmﬁ%ﬁemm«m @,

va Eyn +Eyr, _1-nn
n+r, n+n

Or/ quqt

Ry and R;are two resistors. Ry, and R (p) are their equivalent
resistances when they are connected in (1) series and (2) in
parallel. Draw two circuit diagrams for (1) and (2) and show

that qu(g] X qu(P) . RIXRQ- 1/2+1/2+2=3

Ry &% Ry §1 G| Reg(y) S Rey(y) T QRIS 5O o0 Ay
e (1) s Twre W (2) STErEAE FEGTS AT [ T |
(1) % (2)3 30 01 36T WIRA A1 (TYER @ Regge) % Reg() = R xR, |

[12]



/a,y (M Write Biot-Savart Jaw

30T PHYS

(i)

in vector form and mention the direction
o gnetic field. Which term in the law works as a \./cct.or
7€ and produces the magnetic ficld ? Mention e similarity
and one dissimilarity between Biof-Gavart law for magnetic field
and Coulomb's law for electrostatic field. (Va+/)+1+(¥2+1)=3

of m

-GN T (3 Fere Bl oI e e fied T
TS 4 QD! AR B (531 T I IR AR
TR TR prél org el A-givd @ o PR Taes o

TN TR 7 PR TGS 41 G5 APy A b1 g Tod
|

Or/ 9d

An electron of charge ¢ is revolving around a nucleus along a
circular path of radius r and with speed v. Starting from the

relation y; =IA, where the symbols have their usual meaning,
show that,

evr -
(1) !J;-T and (2) A 2m, .

Here [ is the magnitude of angular momentum of the electron

of mass m,. 12+1%=3

¢ TFTE 01 G r IFIEA T8 AYS 51 RS ST
p BRA (R AMRI 4, = A TR TG IR, TS TS ATEFLR
AR JTW AL Pz, @Y G,

==L = 2ﬁ=-er
(1) Hi > (2) Ai=—5

€

TS | TH m, S TAIGADA (B19E S0 |
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(i)

Draw a ray diagram of a compund microscope fo‘:,nl::.nﬁ
; ject. 1C
an inverted and magnified image of an object

: a simple
lens in the compound microscope acts as P

microscope ? If fy=lem, f,=2cm and , L=20cm

ion of the

1Y2+Y2+1=3

respectively, calculate the total magnificat

microscope.

o mmmwwxﬂqmmﬁ@ﬁ%ﬁﬂm
BRI B ARG B S 3 | THBIS 2 T (TR 901 A
SR TR I IR 2 ;W fy=lcm, f,=2cm S L=20cm
=, (OT% YR TR AR 2RI st 30|

Or / oeqt

You know the phenomenon of scattering of light by the
atmospheric particles. Write a few lines about the blue
colour of sky and reddish colour of sky in the morning as

well as in the evening. 112+1%2=3

O Gl (T IS AT IR (AR TREA oM | IR Theqt R
4 A Tl AR TATS WA IR A AW @R
ferat

[14]
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In a or;
PHSM K +7)=A and §=i+e-A. When the prism is at the

OSi | Ini . .
zf t:on o Minimum deviation D,,, show that, refractive index
€ Mmaterija] of the prism is

sm(““Dm]
p= 2

. A
sin—

Also derive the expression for D,, for small angled prism.
2+1=3

Bt TS 1y 47, = A W §=i+e-A | AT fremnt o Rpfo
@ D,® AT, e @, forem sifye mda SR 29,

BELLAL HOSSAIN MONDAL

e @R eER AR D, 1 At AME Fefa =1
Or/ 99dl

Which optical device can produce optical dispersion and which
property is responsible for dispersion of light ? Draw a diagram
to show that it is possible to obtain white light again after

dispersion. 2+1+1%2=3

FIHTO! AR AGA (oAizae [Regad R @ o 2R & ofq

IR (AT o TR W2 RER© (AI@T [ @ 771 310 iR
AR AR GID! CTRRA 961 o == 31 |
30T PHYS
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What did de Broglie propose regarding wavelength (1)
associated with a particle of mas m ? An electron of mass m and

charge e is accelerated from rest through a potential V. Show
3

) (1)

that the de Broglie wavelength of the electron is

1227

=

,:Given,ja% =1-227:|
m

m S I GO BT Tfve Sasitnd A -3 RIw@ W a0 (& 4RE1R
Wﬁﬁ%?m‘:ﬂ%ewwmm V Rsareons it

gRe (=l (TY6d (T AEIGAOR W IW SR

I'22°A

A=7Vr |

h
s ]

BELLAL HOSSAIN MONDAL

Or/ 99q]

(1) The threshold frequency for a certain metal is 33x10'*Hz. If
light of frequency 8 2 x 1014Hz is incident on the metal, predict
the cutoff voltage for the photoelectric emission. 3

01 419 ARFIF FT=FIET 3310 Hz | UIGIOR 894@ 8 2 x 1014H2
TR (AR Weifos T AE-@pfes [Asfem ame afsas
frewren g Afeqas e w29 Ay 3=

30T PHYS [16]



5}/ () Write a few lines on Bohr Model of hydrogen atom ’
., TR o P T e 31 it R (AR

Or/ 994t

) 2 If

(i) What are the types in which radioactive decay takes pla;e AN
N is the number of nuclei in a radioactive sample T’I +112=3
undergo decay in time At, show that h

N(t)=Noe™

R o e m@wmﬁmmﬁwmﬁmmﬁ‘;
MR TS 2 R i) N W O At TS AN N

N(t)=Nye ™

2 e <l
5-/ (@ (i) State Gauss's law in electrostatics and write it in 1ts mathematic

ic field E i harged
form. Calculate the electric field E at the point P due to a charf
thin spherical shell, shown in figure (1). What will be the field

E shown in figures (2) and (3) ? Given surface charge density

is 0. _ (1+Y2)+ 2%+ (Yo + 142)=5

” P P .
! r \
' '
\ [
\ I
\ /

\ ,,
el @) ()
(1)

i Ros 431 v O Frl ok T TR ST Fdret
Bt | eoid B (1) © Gr6a1 b #iTo St WfES e ARl
3 AFR I®@ P R¥© @i cva E 991 411 (2) TR (3)F
crarel E W 237 frm i, SieeR o Y o |

0TPEYS 117] Contd.



Or / 934t

(ii) You are to bring two charges q; and 42 from infinity to the
points represented by the potentials V; and V, in an electric

field E. If the distance between q; and 72 within the field E is

r, find the total work done in assembling the configuration.

- Imagine an electric field E=(20f+30j)NC'l in a space. T‘he
tential at the point

I(?tze;l:fl at the ogin.Is zero. Find 1 PO 2o+ 2V=5
9 YT o E'S 2l i1 R fea @ Vg o V,1 %@ R
oI SRR #3161 S T qlquﬂlﬁﬂﬁmﬂlﬂﬁﬁﬁ@ﬁ
eriﬂ,mm@mmﬂmwwm
I wAfa fefa ot |

93 (ST v E=(20] 4307 )NC™ 3 7 T s R
Wﬁ’*ﬂ‘lﬂliﬂ,mmz)mﬁwﬁmﬁmﬁmﬁﬁcﬁu
s \

Or / aql

() What is a capacitor ? You know that the capacitance of a parallel
plate air capacitor is C=‘0% _What will be its new capacitance
C’ of the capacitor if a material of d.e.c. K is inserted between
the plates ? Calculate the capacitance of the capacitor shown

below. T x 1%2+Y2+3=5
BELLAL HOSSAIN MONDAL l x

4 s Ol Tl (U FIGATA AATSE A M T 4Ry C =07/ |
i #fre e JErs K fAge aqmiEa @ sd SpER fm =, ore
MRITOR TGA AT €' AR 237 ¢o has (e MAH
AT 511 3|

30T PHYS (18]



/wf ?/ What do you mean by electromagnetic induction ? Nm?\e hwo
great experimentalists who carried a long series of cxpc.nments
on electromagnetic induction. You are given two coils, o‘ne
galvanometer, one battery and some connecting wires. Describe

an experiment that can show the production of electromagnetic
induction. 14 (Va+12)+3=5

Refje i e e s g 2 R A S A AR
SR TS T8 Rl e AR A Bl | oM 0 PO,
B TSR, @O R T g e AR s
29| R T R AR R @t S A 4

Or/ 994t
(i1)

What is motional e.m.f. ? Deduce an expression for it from the
following diagram. If R be the resistance of the loop PQRS at a

given instant, what will be the induced current at that instant ?

A straight conductor of length 0-1m moves with a speed of

10ms-1 perpendicular to a magnetic field of induction 1Wbm™.
Calculate the induced e.m.f. State Lenz's law. 1+2+1+1=5

BELLAL HOSSAIN MONDAL

5o e 51T 39 & 2 eoe i Baaein 2 A @6 e A
Ry =411 I @IeN 9B S PQRS T IETR @Y R T, (IH
G 1S R (Rl WA Rje, 2R W @2 0-1m ™A qerE

ARR 1 Wbm? TR FII CFA 77 1S 10ms-! B oS
Ffare) wifE® fAe s12 2 sm 3| Fga sEote A fRa

30T PHYS [19] Contd.



(c)

30T PHYS

Or/ 9941

(iii) Draw a labelled diagram of an AC generator. Show that it

(i)

(1)

produces sinusoidal e.m.f. or current. What is its frequency of

rotation in India ? 1Y2+3+12=5

amﬂﬁzrﬁmmwwmﬁwmﬁf‘wasﬁﬁﬁmmm
el | (7463 (T 51&A (sine) CFTHIMCI e 513 32 M 2RIT SAH I |

SREIAT TG Y F=AICT [ 2

State Huygens’ principle in optics. Using this principle derive
the law of reflection or refraction. Which quantity remains

unchanged when a light wave suffers reflection or refraction ?
1+3+1=5

cﬁmmaﬁﬂwﬁmmﬁmﬁmﬁ@mﬁwﬁ (AT
oo At efsod @ e | (AR TR DR ST I
ifoel 0 TR GOt i A weifRafde 0z A 2

Or/ 99dt

With the help of Young’s double-slit arrangement to produce
interference pattern, derive an expression for fringe width 4.
Mention at least one difference between the interference fringes
and diffraction fringes. Are two identical bulbs of same power

and manufactured by the same company coherent sources ?
4+Y2+Y2=5

T 2 R IR RS Wed f-few IR YRS ATy
p3 qot e A el w1

G o TR GoRd +fba TEe AW TEe: 9b) AIdw T
24| (TR ERIA I3, IF FAOA e & (@M (S
91 YOI AT AG BeHA T ¢

[20]



Or / 91
(1ii) Write short notes on any two of the following :
=TS i et g eei G T
(1) Diffraction
RS
(2) Doppler effect
ToER ARG
(3) Polarisation of wave

SR AT

(d) (i) Inwhich of the following case (s) the bulb will not glow, expla;m
in very brief. Calculate the forward and reverse resistance of a
Si diode from the following V-I characteristics shown in

BELLAL HOSSAIN MONDAL

figure 4. 2+1V2+112=5
> <l — Dt
= = | <
1 |- L
6-0V 6-0V 0-6V
(1) ) (3)
I ( mA) A
20ma
\
10mA !
:
I
-10V 0 :

N

1,4 07V 08V V(volts)

v I(uA)

(4)
BAR Hae MYSA DGR/ @PHEPDR CFIS IOTS AJ&E IFA!
TG(e1d, S 3t Yt 341 | 5T 4 © (S 961 Si TSR V-1 1Ry
ITA[] TINGHR WAO! W H51eIST @Y it 31 |

30T PHYS [21] Contd.
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Or / 5eq

(i) You know that in order to get a regulated dc voltage we connect

a Zener diode across the output terminals of a rectifier. Draw a
circuit diagram comprising a Zener diode, series resistor (Rs)
and a load resistor (R;). Indicate the directions of currents
I, Is (=1, the total current ) and I, passing through Zener diode,
Rs and R respectively. Choose the correct option from the

following,

1) I=Iz () I1>1z @) I <I;

How can we achieve the right option ?

BELLAL HOSSAIN MONDAL

In such a circuit if V, =60V, I, =40mA, Iz =20mA and the
unregulated input is 10V, calculate the value of series resistor to

work satisfactorily. 1+Va+14+1+2=5

(OIS Nl (T 2ops o afEe Siob AR AR A
HOose S (TR BT e I | GO (TR TS, RITRE
@€ (Rs) e GBI ©R RI4F (Ry) & (S <o I6q1 o7 it |
(BFIR ©IT'G, Rg ®i% R, -3 reiw 2]ifZe Rge @ 1, I (=1, T
A1R) % 1,3 fret fof%e 2t | weote it (vt o wm qifR Sfeneat |

1) =1z ) I1>1z 9=* (3) I <]
w7 5 M A IR ¢ @ 2

G GBI 641G ;M V, = 60V, I, =40mA, [; =20mA % Sfafge

TG 10V W, (008 GBI NATGHIOIE I IR (ANAT
QIR T B T AN st 4t |

[22]



Or/ 99l

(i) What is a logic gate ? Identify the logic operation car;{ec}oixztalz{
the two circuits shown below and write the truth table o
of them 1+(Va+V2)+(142)

a—D
A Y
Y
i B—1>°—
(1) (2)

BELLAL HOSSAIN MONDAL
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