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Full Marks : 70

Pass Marks : 21 @ R

Time : Three hours

The figures in the margin indicate full marks
for the questions.

Q. No. 1 carries 1 mark each

1x8 = 8

Q. No. 2 carries 2 marks each 2x12 = 24
Q. No. 3 carries 3 marks each 3x6 = 18
Q. No. 4 carries 5 marks each | 5x4 = 20
Total = 70
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30T PHYS

Mention ore difference between mass and charge.

O IR HHTI AT A gy wiiefay SeErd 4 |

The colours on a carbon resistor are yellow, violet, brown and gloden
respectively from left to right. If the corresponding numbers for the

colours are 4, 7, 1 and 5, what will be the resistance of the resistor 2
; 1

T I (AP ST A amaetat Hepiical Al AR o T TATHL,

GG, A W= T4t iy | i oz 9t FACAACT FLTE T 4,
7, 1 91% 5 7, (S8 @IRBR @iy B 29 2

Name the beautiful natura] phenomenon that occurs in the sky of

p_olar fegions of earth due to helical motion of charged particles.
1

Wﬁvaﬁmﬂ%ﬂ@?wﬁwﬁamw&ﬂawaﬁmm

AP W [ IR vt = 9

What is eddy current? 1
4f% 2RIz A1 BRIV 2RIz 2

()  Name the portion of the electromagnetlc Spectrum in between
ultraviolet and infrared regjons.

ﬁ'ﬂ?%;!’:rﬁﬂ T SfSrRg wie SR SIEET SRS SieeThE
bl |

Or/ 5eqt

(i1)) What is the radiation pressure on earth’s surface ?

ARAN opt AR DI AR R
B

oCldilneu witll wdinoacdiiner



I/O') Name the equipment which can transmit optical signal through it
and are used as ‘light pipe’. 1

m?ﬁq%ﬂwm%ﬁnmwmﬁwwﬂmwﬁﬁmm
AR a1 B e ¥ A

wluch shows the variation of V,

i) Guess the shape of the curve
® O ’ shown by the relation

- with v in the case of photoelectnc emission
usual meaning.

~

where the symbols have their

Vo= ( )v—ﬂc—’- 1

e

o fral TRRRACRIE e 3 S (fed e orae v,
% v T AR Credl EHORR F (P T SR B e

Or / G231

(i) The de Broglie wavelength of a heavier particle is
| /" ~ (Fill up the blank)
| (R . !
Bt Sigq T AW W TN SR H = Sl
(Tt 212 73 )

(h) The loss of strength of a 51grlal while propagatmg through a medium
/ is called — o (Fill up the blmtk)

ﬂﬁmmwmﬁﬁ@ﬁ‘qéz@w*fﬁ;gwcw {ﬁ
G - (AT 312 793 F0)

/)/(:) A closed spherical surface encioses a charge g at its centre. Show
that electric flux through the closed surface is / 2

<Bl I (ST 2BE WY @ ¢ TN GRR =gl (st @
54 AT ] 2 Ry T T Y, |

ki | (3] - Contd.
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Or / goat

(1!) A pair of charges *+q and _é’ separated by a small distance 2a

is placed in an electric g4 £ , s0 that the line joining the charges

makes an angle With £ . Write the expressions for torque 7

and also | 7| . - 1+1=2

L)

TR TITR 20 TS 1 e +9 W —g, B AT RIS A
T TR @ R e @R B @ S 0 e SR
W?W|?|*§mmﬁﬁm| |

® () Inthe following network, I} =% A, I, =%A and I; =154A.
Calculate the tota] voltage drop over the closed loop
BADEB. 2
.em m I1=5/2A, .12 =5/8A <4 Ia =1%A -{‘m =R aﬁ
BADEB © 35 &4 S 2t w4t |
30T PHYS [4]
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Or/%

}Aind the equivalent I'€sistance across the terminals A and B,

442

(i)

shown in the figure beloy, 2

642 30 20

@A (FYed! ISTBR A i B Rva Frers Fagey (¥ fefa
4| .

How would you connect resistances 12, 242 and 32 so as to
get an equivalent resistance of 3 66(2. Draw the required circuit

diagram. 1%+% =2

102, 22 9% 32 mﬁ%ﬁmmammsﬁms»emwm
@ AR 2 AT IS HF S |

Or / g%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. ' 1Y+% =2
Ao ez R o (P Re vl gow e e
(2RI TS BT G5t Seg | 2T AR ST ATSIE IS
feifat | -
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@)

(i1)

(1)

You know, if a charge moving with velocity 7 enters a uniform

magnetic field B, it €xperiences a force F =q(ﬁx§)- Name the

paths described by g 1o 4, angle between U and B is
(1) AB 3900 and (2) 49<900. 1+1=2

o o @ 3 o (TN +ifSMeT Bt W4 g Q4R T pHICHA -
B © ot I, X F=q (5 ) 71 wgen oA 2 5 o B 7 7o

(I (1) £0=90° B (2) £ < 90° W, PFICFIR (SIS YD
SISl @ 23 fan

Or / oot

A beam of ions with velocity 2x105ms-! enters normally into a
uniform magnetic field of 0-04T. If the specifié charge (i.e. %)

of ion is 5x107 Ckg-l, find the radius of the circular path
described. 2

IR ST 2% 105ms -1 @A R 0-04T I CFIS A IRE|
A S ol S (Sdie 9 ) 5 %107 Ckg -1 2, (908 Afigse™
ISP AT P [T 1)

Of two metals A and B, it iS_found that 7,> 1 and -1< 7 <0.
Name the types of materials to which the metals A and B do
belong. Give one example of each. (2% Vo) +(2xV2)=2

T 4G A W B AR 24> 1 WRe ~T< 25 <0 | 419 qRY
R i 1o SO O A e | e qreibits S
e

[6]
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M Define magnetic declination How does it depend on latitudes ?

-

» 0

(i1)
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) 1+1=2
i pien e Tl iy goms % o RET F@2

n a circuit, current deCreases rom 54 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. 1V +14=)

<51 TETS 015 T 5A WY 04 771 Rige 201 “iErz| TR AR A
oI wifdB fReb1sas 200V R 2, q6chia TEH S @A ofcitl 4l
o 23R G f@at |

-

Or / &3t

When a coil of area 5m? and number of turns 100 is placed
perpendicular to a magnetic field of 10T, the flux passing through
it is 5x103Wh. If the coil is removed from the field in 01s,
calculate the induced e.m.f, b 2

QST 5m? CFawa TR 100 YT AFYS 961 P! 10T AR
Q2 (BIfF CFae @RI W, PEAR WEM AR (2 @R G FiH
2 5x103Wh | T 01s © N0 GIRICHILN 2/ Tz o i
=, O Tw (2RI WRkE [gvts I AR st 354 |

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.

(2x12)+(2xY2)=2

RS 5 Al @B e TIE T et g R
ReraRiem am it o @Ede TR IR @ 4RI0R TS
@HRY S 2R ooge Y [0S 2RIRS 291
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Or/ WW
. Match the following a4 rewrite : 4x12=2
(1) $E-dA (1) Hoic
) 98-2A @ -“*%,
(3) gSEEi ' ¥ 3) %0
(4) éﬁ -dl | 4) 0

M) () A concave mirror of focal length 18cm produces 3 times
magnified errect image of an object. Find the position of the

object. - 2

1Ban¢wtﬁfﬁaawwmﬁmaﬁw3mﬂﬁa%ﬁﬁsﬁﬁ
S1om FR0R| TR RY A =0

(i) An a combination of lenses in contact, the power of the
<~ first lens is +2:5D and the focal length of the second lens is
-25cm. Calculate the power or focal length of the lens
combination, 2

"R ‘.‘“WZ{WW (TR AL TSl +2+5 D S o e
FIR U -250m | AYE T S T T 0 St 3|
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i) () “In 1885, a Swedish Sd.l%ﬁ teacher observed a series of spectral
/ lines in the visible réglon of hydrogen spectrum. Name the

spectral series. If R (Rdeerg constant) = 1:097 x10”7m"! and

(¥2- ¥2)=0138, c@lculate the wavelength 2 of H, line.
: 1h+112=2

1885 57 HRUGE 4 RUITR qorardht e 202w comt 21 P
S Rl (32 (IR sifgfeey | g aeffent ot = for 1 2w
R (Roaif &%) = 1-97 1071 S (}éz-}éz)=0'138 =,
(T8 H, (RACRR SR 4 siomi 4 | )
Or / 94t
(ii)) A difference of 2-3eV 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

<51 I 75 *Ifewae Wres e #Hidy 2-3 eV | TH TAWHH A
iR BAHITE AR et wioee [ RfFed Fsfe 29 o F= ks
G2 ICks |

' () (i) Write the complete expressions of conversions of (l)fg P

/ to S due to g~ decay and (?.)fl2 Na to Ne due g* decay.
' | 1+1=2

F w ﬂ+‘ﬁmm(l)f§l’ R (2) 22 Ng @ F S O
. Ne-?ﬁﬁﬁﬁ%@tﬂwqﬂqﬁmaﬁupm|

.8 @ '
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Or / w4at
i) Explain in brief, how ¢, the positively charged protons reside -

unitedly within the nygjeus. 2

awmwﬁvﬁ’wmﬁ%ﬁﬂmammﬁﬁmm
il SHerCPI |

(i) _When Si is doped wity B, what will be the type of resulting

(k) -
/ semiconductor ? Will it possess overall charge neutrality ? Under
what condition n.n, <p? 7 1o+1p+1=)

@feat Si® B U9 1 27, wwﬁa@fm W%Q“ﬂ? AT
me%ﬁﬁﬂm?ﬁssﬁ neny, =n; & ?

Or / 9241

(i) 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

e e sjefeResl s GBR RS Bfit b1 e 354 beTiA
1R | (O™ T T (RIS Ot HAfRER foa Sl | SR
A fdt | (3 A © ot 39RT R )

(i)  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
ignal. 1V2+12=2

. ] e foa (AR AW 42 MHz AR e =l TV
S (2o A3 SO R 6 MHz »if6rReq | 53t it 3 | I8
ARG (e A TN AR oo = T w4

30T PHYS L [10]
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(i) From the diagram of 2 pulse shaped signal shown below indicate
the following parts of it,

Wmmmuﬁﬁmwﬁmﬁﬁﬁwwm

40

(@)

(b)

(d)

Pulse rise

AT T

Pulse duration -

S{feTzd I
Pulse fall

AT f

Pulse amplitude

AR @R

30T PHYS

4x15=2

Contd.



In the following dié\gran1 the potential difference between the

3. @ @) _
points A and B is V. Fing 5, expression for total current I. Show
that 14+2=3
V =_E_1ﬁ_f_§_2£g__% _Il__f_'z__
n+ D) n +1
E
I n I
Dy pi———p—e
A E B
2
S
I
"
E——— v >

@oi7q BathIe A W% B R Woi Wrem Rearen V 2@ 4IRS 5
Rye 17 A 961 ep Af Sferear | (et @,

_En+Ew, i

= n+r n+r

v

Or/ %4t

() Rqand Ryare two resistors. Reg(s) and Reg(y) 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 Req(s) X qu(p) = Rlsz- 1/2+v2+2':3

Ry W% Ry W1 G| Regis) B R,p(,) 251 (R YOI STIgem) (I
e (1) caﬁm TS W% (2) FAGAE WSS Nl I |
1) (z)amimﬂﬁl@mm OGN @ Rege) % Reg()=R, xRy

30T PHYS [12]




®y () Write Biot-Savart AW i . o form and mention the direction

-

30T PHYS

(1)

of magnetic field. whjch term in the law works as a vector
source and produces the magnetic field ? Mention ore similarity
and one dissimilarity betWeen Biof-Savart law for magnetic field
and Coulomb’s 1aW for ejecrostatic field.  (Va+Va)+1+(Va+12)=3

ARSI TAD! (O3 Fofs fapay e pFET O ol T =41
TEre 4 ! MY Gy (o%e ToRTE T TR pERN oRa
% I 2 AP CFE oy qrar-mrof5d 7@ o 1 tagfos o
oI TR I TN Wiers ot B P % G5F TP TE
| ' -

: OV/WW

An electron of charge e 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,

. -' —E!_)_[ -,—_~—- e
(i) 4= 5 and _(2)_‘_1”1 om,

Here [ is the magnitﬁde of angulér momentum of the electron
of mass m,. 1%2+1%2=3

o SIS < ZERG » A T8 AT Bt eI SR
v B YR W= 4, =IA R YRS I, TC INTS FEFTR

Wmmmmmmm,

, _evr Ky - =__e_i'_
@) #M=—~ QR 2) M7 om,

IS | ¥ m, ©Iq BergA 0 (RS S |

Ta3] Contd.
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w a ray diagram of , compund microscope forming

Dra . ’
an inverted and magp;ced image of an object. Which
lens in the compounq microscope acts as a simple

microscope ? If foslem, Jfe=2cm and L=20cm

respectively, calculate the total magnification of the
1Ya+12+1=3

microscope. .
4B T ST TS s TPie T oA o a1
2RI B ~AfE 5 Sl 1 | BT A (PRI (FICA BT A
@ A P IR 7% fo=lem, f,=2cm W L=20cm
o, (O0% I XK A AR Aot 4|

Or / 9¥q|

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. - 1%+1=3

O TR @ AwesTe 4 TR (i wiwa ¥OR | SR S 2

% 17 ST TS R Tt e R oz
ot | ""

[14]
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(i1)

In a prism 71 +7254 anq 5=i+¢-A. When the prism is at the
position of miniMUm dey:ion p , show that, refractive index
of the material of the prism is

[ig)

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

B TS 141y = A W §mivre A | A et Frrew Rpfe
@\ D, 2ACE, (T ca, e aife AR eI 29,

W (A+ij
sin| ——1
_ 2 )

H:

Sin—

2
T (IR T AW D, T P IAMCD Hef =4
Or / G2l

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. Y2+1+1%2=3

CICH! SR Hgfrea (Aizsa Rogaet 9o 2iite wi=e 3 @ 4l

AR (AT Rogel 18w 202 Rl (olma »[t @ o 2ol (ot
oA 2R TR0 (YR <ot o ey vy |

[15] Contd.



e () What did de Broglie Propose regarding wavelength (1)
associated with a particle o¢ nag m ? An electron of mass m and
charge e is accelerated frop, rest through a potential V. Show

t the de Broglie Wavelength of the electron is 3

1_1227
"
[ Givenfjg—?n-; = 1'227]

o S e GBI TS s waealtds A4 R 7 T GO 4RI
ol TRIET? m SF W ¢ WIS 51 Feg V Rearens e
e (=R (RS (T FEGAGR 7 I SRR

1227

A=
o

S |
e -]
Or/ 9241 |

(i) The threshold frequency for a certain metal is 33x10" Hz. If

light of frequency 82 * 1014Hz is incident on the metal, predict
the cutoff voltage for the photoelectric emission. - 3

<01 4197 2lafes F=IAIE 38x10 |y | YOI €943 8 2 x 10141z

T (olfeg HAfEO A ST Cavy o fisfer
Reren wefe; afoeae RO R 20 Gefyy 2 ST e

30T PHYS [16]



M') Write a few 1ine® N Bohr Model of hydrogen atom. 3
2B E W‘i"ﬂ%ﬁammwﬁﬁm @A T |

Or / et

(i) What are the tyPe In which radioactive decay takes place ? If
N is the number ©f nuclej in a radioactive sample and AN
undergo decay in ime 4¢ show that | 3x12+112=3

N(r):Noe"u'

@ s oA (OGN Sy 31 RO A0S W2 AW B! (TEGH

s T o WOk e N @ R At RS AN RIS
fefmes Rd6a 90, ot ryed @,

N(t)=Noe**

tate Gauss’s law in electrostatics and write it in its mathematical

orm. Calculate the electric field E at the point P due to a charged
______/ thin spherical shell, shown in figure (1). What will be the field

E shown in figures (2) and (3) ? Given surface charge density
is o. (1+Y2)+2%2+ (Y2 +%2)=5

. U | P .
' 2) o)

1) :

fr Rigos < siiveg 7@l Bl o Ze ZE AT FeArel
%ﬁmuemm(lmmﬁ@aﬁwmwﬁ@mﬁmﬁﬁmﬁ
mmmmpﬁw_@gﬁasm E st 3411 (2) &% (3)F
cwael E R 29 firg R SRR 8 97 o |

30T PHYS ) _;_..;17] Contd.
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. Or / % 4 : :
4 | I . . 2ot he
ox ing two d from infinity to t
( (ii) / You are 0 g harges. 41 an qzand V, in an electric

/" points represented by the pob entials V1 o
% field E. If the distance behve en i and 45 within tl.1e fie ; f is
r, find the total work done i assembling the configuration.

i ic field : AINCTY space. The
Imagine an electric field _(p0i+30jJNC = In :
i . ( ) tential at the point

a5 o R B % vy g fied TR VW V21 U9
ToiteT ST Rl 101 SR @t g, % G2 @Tﬁﬁmﬂlﬂﬁﬁ‘i@?
SR {Y 7, (ST G 751 o FoiA FfRAE e R
R afea A =t

@< e oFa E=(207 4307 )NC! A ¥ T % JERa
e el 3 7, m(z,z)mﬁﬁc%mwﬁwﬁmmi’aﬁcﬁa
Sall

A

Or / 924

is a capacitor ? You know that the capacitance of a parallel
plate air capacitor is C=5°% . 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. “ 1%2+12+3=5

T |

:f; _ |

SR ST b b R P — C=04/ |
ﬁﬁ%WWKﬁ@%:?W@SWQfWW@ ASIA
RO T qRe C' N 232 eot e craer it
ST T Y ot

30T PHYS (18]
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(i)

What do you mean by electromagnetic induction ? Name two
great experimentallsts who carried a long series of experiments
on electromagneti¢ induction. You are given two coils, one
galvanometer, oné b&ttery and some connecting wires. Describe
an experiment that €an show the production of electromagnetic
induction. e 1+(Y2+%2)+3=5

e T ST T R gy ¢ Ripe P ] A= AR
<R TS T8 (T oy o il AW el | COm 75! P,
B (oleTe DR, @O @i o g REpE ARAIR SR
77| Rge TR S Y ot Bt A I 4 -

Or / g2t

What is motional em.f. ? Deduce an expression for it from the
following diagram. If R be the resistance of the loop PQRS at 2
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 1Whbm 2.
Calculate the induced e.m.f. State Lenz’s law. 1+2+1+1=5

TB

/ P
¥ Vs
-[ /> '
| Rg , 10

.I%‘—— X H I

T e, 51 71 fp wo® Al f5Tofl 2 A B o A

fdfr 7411 T @ @gpr S PQRS I% TEAR @iy R W, (30T
IR0 w1 YR ot wy® RS oA R =2 0-1m iR @i

AR 1Wbm 2 Bt AT O T fre 10ms 1 @i o
IRz SR Re 513 32 ayeert 91 | FIE IEO1IS et

[19] " Contd.



(c)

- 30T PHYS

(iij) Draw 2

(i)

yw ith the help of Young's. double-slit arrangement to produc
e

Or/ oy

labelled diagram of an AC generator. Show

or current. What is its fregue_r}g 3_{
12+3+Y2=5

that it

produces sinusoidal e.m f
rotation in India ?

qﬁqﬁa@ a;:m%a""mwwm s o ARER bd ot
il | (el @ ZHIA (Sine) GRS Revre e A oE T I |
Siqea® THBR TN e B2

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

unchangeq when a light wave suffers reflection or refraction ?
1+3+1=>

(PITZT SRRo APER QR0e qacs! foral | @R @ Aciel IS (AT
mﬁ%ﬁﬂmﬁw R 3@ e | (ofe TR GO AfSTer A
f7rad 2 W (@I A A o weifRfee oz AR 2

Or/w

mterfference pattern, derive an expression for fringe wid -
M(;Iltlf)l’l at least one differe_nce between the interfelin::f th o
:;td i;frztnon fringes. Are two identical bulbs of same ;?jzs

nufactured by the same company coherent sources ? )

Al 3 4+Yo+14=5
oA #if} B et g
B < e JfRy el B9 ?ﬂ@q fa-few g we sifbe

ol %mm’mwﬁmﬁf b sttefey Sy

| WO AT Heoe T LIW ¢

[20]



Or / wemr .
(iii) Write short notes on any two of the following : 2x2Yp=5
(1) Diffraction
TG
(2) Doppler effect
Cofe AR
(3) Polarisation Of v,

TR TS

In which of the followmg case (s)

. : the bulb will not glow, explain
in \ét?_rydbrlfef- Cal‘;lmate the forward and reverse resistance of a
Si diode from the following V-I characteristics shown in

figure l*4\ I 2+1%2+112=5
I } | | ||
I H
6-0V 6-0V 0-6V
(1) 2 (3)
I(mA) A
L A
|
10mA /|
l
I
-1V o l .
N __44,A07V 08V V(volts)
" v I (;IA)
(4) -

@[ g Haw e W/@W (FIS TGS ﬂ"{'{@m
3, i bt Qg o BT 49 (TSN 9B Si TS V-1 T

ikl ———" R NS LR R

e . ” ] Contd.



Or/ Gargy

(iij) -You know that in order to g, , regulated dc voltage we

diode across the Outpﬁf terminals of a rectifier.
s resistor (Rs)

connect
Draw a

a Zener
circuit diagram comprising a Zener diode, serie

and a load resistor (Rp). [pdicate the directions of currents
: I, Is (:I , the total current) and I; passing through Zener diode,
': Rg and Ry respectively. Choose the correct option from the

following.
| Q) =1z (2) I,>I7 (3) L ¢l
._ How can we achieve the right option ?

Ip such a circuit if V, =60V, I, =40mA, I, =20mA and the
‘unregulated input is 10V, calculate the value of series resistor to
work satisfactorily. 14+ Y+ 142=5

e ETUPE T -

WWWWWWW. © WIS AR A AR
e Wfil (GIF TIF'T HE@e FE | G5 (TR TR, & E
@I (Rs) A €O B (A (Ry) FKIS (90 o1 T o it
WW’@, RSWRL-EWWWQW IZ:IS(=I ‘{3
mmlLaﬁnWW|Wﬁm@mﬁmwaﬁ%ﬁ;m

9579 | _ |

M) L=l @) I,>1, 9% @) I <l

% RO R s S Sl 2

Xl | '
<51 TS V, =60V, I, =4-0mA, 1, =20mA R SianiEe

ﬁ’I‘GIOVQw (OTF TSRO
(SR 3 Rl 27 =i 19 < T S

[22]
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(i) What is a logic gat€ ? Identify the logic operation carried out by
the two circuits Shown below and write the truth table for each
of them. ' 1+ (Yot Vo)+(142)=5

A—D]
A Y 7
1) 2
afer (o6 e @oi® reat EAlDt TSAICH =i 41 wAfers fawm
fote =1 =i eeRE o (o3

(23]



