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(Theory )

Full Marks : 79
Pass Marks : 21

Time : Three hours
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The figures in the margin indicate full marks

for the questions.

Q. No. 2 carries 2 marks each
Q. No. 3 carries 3 marks each

Q. No. 4 carries 5 marks each

1x8 = 8
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36 =18
5x4 = 20
Total = 70
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30T PHYS

Mention one difference between mass and charge.

ST WIS WU AGTS Ry gy el S T |

The colours on a carbon regjgtor 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

1 T (I SIS N mmastal (il Al TR T T AL,
G, AR G Ty | T 329123 IR ACATE TR T 4,
7,1 91% 5 &, (STT @H@HR @iy e 29 2

Name the beautiful natural phenomenon that occurs in the sky of

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

W‘%%ﬁﬁﬂ%ﬂ%ﬁ%ﬁﬁ%%ﬂ%ﬂﬁ@%ﬁm
ANPoT o & o i 7w 2 0

What is eddy m%%&ﬁ? 1
% .
«fS ez 3t g@%m AR 2
S |
(i) Name the portion of the electromagnetic Spectrum in between
ultraviolet and infrared regions. 1

ﬁ'ﬂﬁ% REPIE 4T gl . SRS St SRS ST
A By

Or / g4t

(1) What is the radiation PI;ESSure on earth’s surface ? 1
RN e RiF BIR Al fme
(2]
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ﬁ Name the equipment which can transmit optical signal through it

1
and are used as llght p1pe

ﬂqﬁwm%ﬁnmﬁﬂmﬁwﬂ\w%%mm
e T RoTet e 4 |

-
(g) (1) 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.
9o 1
V
o-(2)r-4%

i il AT < ) S (o e CFas
o v 7 RS (e (R o (B 29 A B fera

Or / 9l

(ii) The de Broglie wavelength of a heavier particle is .

' " (Fill up the blank}

d o h 1
GinIOLE W\\ W) . SRS /’ i/

@* (T 312 %9 39)

¥
(h) Theloss %&}rength ofa 51gna1 while propagahng through a medium
is called ¢ (Fill up the bzank)

ﬂﬁmwwmﬁﬁ@ﬁ_iérﬁwﬁﬁ?mcw qf%
(P A (T HZ 77 )

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

GO IF NPT B2 304 (e g A W wem) (sl 3
oL AT AT 2 AR Gy FH Y, |
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Or/Wﬂ?T

(") A pair of charges +3 and _q, separated by a small distance 2a
is placed in an electric field E so that the line joim’ng the charges

mak
axkes an angle 6 wiy, E . Write the expressmns for torque 7

and also | 7] .

1+1=2

Y
-

TR TR 20 TS o e +q S -g, B @ (RS GOTA
Wi@ﬂ“““wwmﬁmwﬁ @ TS 0 @l R
F TSR 1713 e 2 v |

@ (@) Inthe following network, I} =54A, [;=%A and I, =154 A

Calculate the tota] voltage drop over the closed loop

BADEB. 2

@vRe Boaw [, =%A, fz-%Amla 1S5/ A B0 I Al
BADEB & 3 Re¥ IS e <ot

30T PHYS [4]
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(c)

30T PHYS

}‘/Aind the equivalent T€Sigtan o acrogs the terminals A and B,

40

(i)

OT/B?W

shown in the figure beloy, \

612 30 20

85T (WY6T TCABA A Oi% B R Fiore. 7uge (g FHefz
41| .

How would you connect resistances 142, 242 and 32 so as to
get an equivalent resistance of 3 -66.2. Draw the required circuit

diagram. Q&Q 1%+ =2
%%%m 302 AT eI A IR 3 6642 A AAGT
é LT TE] BF ST |

Or/ §%41

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

AUGoe TG Tz o wor @1 [e bl e ot St erae
@mﬁfmmwmwwwmwm
ferf=ar |

[ 5 ] Cﬂntd.
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(d)

(e)

30T PHYS

()

(i1)

(i)

You know, if a charge 4, moving with velocity 7 enters a uniform

magnetic field B, it ©Xperiences a force F:q(ﬁx E)- Name the

—

paths described by g ., the angle between ¥ and B is
(1) £0=90° and (2) ,5 _gge. 141=2

off wr i Wmﬂ%@aaﬁmmqamwmf
B © oA WA, R F4(py B) 7 wipen 3726 5 o B 7 W

(I (1) £0 =90° % (2) £8 < 90° T, FRICHIR [Toq© TUFHH
sifSod (P 27 forar)

Or / ot

A beam of ions with velocity 2% 10°ms -1 enters normally into a

uniform magnetic field of 0-04T. If the specifié charge (i.e. %)

of ion is 5x107 Ckg-1, find the radius of the circular path
described. 2

aﬁﬁwg&o%s* QAT W12 0- 04T FoPR CFae ot TRz
ﬂﬁm‘%ﬂmmm (W'Jﬁe\ q/ ) 5x107 Ckg-12g, o AR
a‘@l@%ﬁﬂa g [ T

Of two metals A and B, itis 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. (2x12)+(2xV2)=2

W Mg A W BI AR > 1 R —T< 75 <0 | 419 714
R R e st TTEE OR A1 o1 | SRR Tt T
zaf

(6]
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Or / Qg

,00/ Define magnetic declination, How does it depend on latitudes ?

(i1)

g) M

30T PHYS

p 1+1=2
G pfer el W oy gore 3 M@ W63 12

n a circuit, current decreases from 54 to 0A is 0-1s. If the average
induced e.m.f is 200V, caleulate the self-inductance of the circuit
and write its unit also. 12 +14=2

451 F6A1S 01s © 5A I %1 04 =1 R g A= 2R A3 v
g wif® Rebtsas 200V R 2y, <ETicorm o SR SellE Sfel
Wi B G 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 5x103Wb. If the coil is removed from the field in 01s,

calculate the induced em.f. - ' 2
@feat 5m? iR 100 AT TS o1 FoHA! 10T AREAR
Q2 S (IR W, PIE MM AF (2 (R G T

Z 5 x309Wh 9015 & oD cfFmrTad ot SRR o
7, ‘oTo TE @l RS iz 3 AR oot 4 |

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)+ (2X1/2)=2

ARG 51 < B e TR T B el TR
ﬁﬂ%ﬁ%ﬁwmﬁmw;ﬁmewmmmw

(@IRY A% 3R foere Ry RO RIS 29
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OP'/WT

\ 4x32=2
.+ Match the following 5, J rewrite : 2

wore fral IFETE Rz o o :

(1) 9 dA (1) Mot

(2) $B-dA @) -4/,

@ $Ed 0%

(@) $B-di | 4) 0

) () A concave mirror of focal length 18 ¢m produces 3 times

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

object. 2
18cm ﬁwtﬁ@ﬂﬂwmﬂm <01 T 3 ot sl el
o197 TR FHRET GI el =1

Q\Q‘c

kln 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--Ca1culate_ the power or focal length of the lens
combination, )

AT TN 02 4! AT IO LA TSN +2+5 D Wi A e
TR O ~250m | IS TR FAS] AP TR (e st 3

30T PHYS (8]
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(y/

(ii)

)

<

30T PHYS

‘In 1885, a Swedish schogj teacher observed a series of spectral
lines in the visible T8N of the hydrogen spectrum. Name the
spectral series. If R {RydbErg constant) = 1-097 x107m1 and

%2_%32)= 0138, Calculate the wavelength A of H,line.
o+1Ya=2

1885 57® QG 93 RIITRR qorqrd) Rravce Q2 T 3T P
wes g @ (RIEA oigfesy | (72 aefen (AR i vt 1 3w

R (Foasf &3F) = 1-97x10-7m1 % {%2—%2)=0-138 =,
(oS H, (FACET CRAWY 1 sjoert 41 | )

Or / Tqt
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 7@ 2
gi\

RS
B m@@fﬁm«mﬁﬁa A2 2-3eV | TH FIGR
i BT PR e 0 R Rt ol 2 o o
e e |

Write the complete expressions of conversions of (1)?3?

to S due to g~ deca.y and (2)?? Na to Ne due g* decay.

- 1+1=2
p~ @R p* RXGR A (1)°2p T (2) ] Na o o0 S S
Ne 01 ARES 2 i sposg 2! TR 551 e
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Or / gadt

@i) Explain in brief, how do the P ositivel
unitedly within the nycjeus.
¢RI SRS o By iy HERTHIZS AT i AN 5L
iy e

y charged protons reside
2 .

e of resulting
ty ? Under
164+12+1=2

d) (i)  When Si is doped with B, what will be the typ
semiconductor ? Will it possess overall charge neutrali

what condition n.n, = n? ?

afeal si© B 9 911 o7, @wﬁa@mqwﬁsﬁvmﬁﬂﬁm
oo Y Tl AfRse 2 & pF® N, =ni 22

Or / qYdqY

(i) You want to run an electric motor using a self-made full wave
rectifier. Draw a neatiy labelled diagram to serve your purpose.

(Use the symbol © for the electric motor). 2

e @ @Qmﬁ%aﬁaw—ﬁmmmm
ﬁmﬁw Wi SO T RIS <1 SifREE B S | SR
| %WW@WWWD

1)/ (i) Video signals for transmission of pictures require about 42 MH:
of bandwidth. A TV signal requires 6 MHz of bandwidth for
transmission. Explain in brief. Mention the bandwidth for Speech

ignal. 1Y2+1=2

7 NrererE B (IR AR 42 MH:z AR agarem w1 TV
HLFS (24FeIR AA AT R 6 MHz »Ifbraq | 53t iy a1 1 I8
HCFS (2Rag AR W ARE erarew 2w B w1 |

30T PHYS | o [10]
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Or/%

(i) From the diagram of @ pulse shaped signal shown below indicate

the following parts of it, : 4x14=2
o oryedl AR T aghre siepa RCRIFERS SIePmE Bare
|

(a) Pulse rise
AR TR
(b) Pulse duration
AT A
(c) Pulse fall
A=A 7oA
®
(d) Pulse @ﬁphmde_

ﬁ-:m
N

TP
TS [11] Contd.
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In the following diagran1 the potential difference between the

points A and B is V. Fing an expression for total current I. Show
that 1+2=3

3. (@ @)

y=EntEn  nn
r1+r2 r1+r2

IE1
. £
I 1 |
’ fz_,f
o)
K—— vy ——3

6oieq fBaBIS A &% B Rep {BOR wiew fwaren V 20 AES 18
e [7 303 @Ot e A TiEFeR ) (el (3,

ntEn [ T2
&g\ n+rn n+n
N
N
N

(1) R, and R;are two resistors. Re() and Rey(y) are their equivalent
resistances when they are connected in (1) series and (2) in

Y—

Or/ gt

2 parallel. Draw two circuit diagrams for (1) and (2) and show

- / that Reg(s) X Regp) = RyxRy. Yo+ 154223

Ry 1% Ry 901 G145 | Rep) &R Rop) T peess TOIF SIge ([
@ (1) afra T gy, (2) RIS STeEre Herie w9 o
(1) (2)3%11376@@1@% (RSN @ Regis) x Rpg(p)= R xRy

30T PHYS [12]
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@y () Write BIOt5avart " i yector form and mention the direction

30T PHYS

(1)

of magnetic field- VVhiCh term in the law works as a vector
source and produces the rnagnétic field ? Mention one similarity
and one dissimilarity betyeon Biof-Savart law for magnetic field
and Coulomb’s law for electrostatic field. (Vz+¥2)+1+(V2+12)=3

- eibS FAB! (52 Jiois faray s pEdT CFT frdl BT =)

TS A (I Y Gy (oFa TR T IR pIE oA
38w e IR (P ooy qrr-groiod 7ja o 1 @pfes owg

STorETT T A O Wiers ot 57 AP WS 457 TP Tl

4| ' |

Or/qyqy

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

- RN,
i) m=22" ad @) Ay

R\ 2m,
X
Here ! e magnitude of angular momentum of the electron
of mgﬁ m,. _' 1%+1%=3

e SIS B! 2GR L JET #12S 51 FEFTAIA HIRSTITA
v BT YRR gy = JA T TRE TR, TS IS TS

ABAIGI LRI AT ApiLce (RIS @,

el

evr -
- 9% (2) ML= Q,me

2
WIS | T m, TR} eeGAloR (AP S0 |

(1) H=

113 I Conltd.
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4 (% Draw a ray diagram of , compund microscope forming
| an inverted and Magniced image of an object. Which

the compouny microscope acts as a simple

lens in
f.=2¢cm  and L=20cm

microscope ? 1f So=lem,
respectivel}f, calculate the total magnification of the
114+%+1=3

microscope. '
aﬁcﬁr@ﬁ@ﬁﬁqmwwwﬂwoﬁaﬁ@ﬁ%ﬁﬂm
AR <1 AR 5T Sz gt | TECHS U (PR (A BT IR
SR T DN T i fy=1lem, f,=2cm T L=20cm
=, (0% TG THOR e #ARAER el |

Or / q9q}

y $
(ii) You knom@fﬁe phenomeénon of scattering of light by the

atmos&ﬂ@%ic particles. Write a few lines about the' blue
col@tﬁ of sky.and reddish colour of sky in the morning as

well as in the evening. - 1%+114=3

T Tl @ TS 4 P Colrzaa e WO | i Shert g

S IR e T TG SIEe el I BT e
fera i

30T PHYS . [14 ]
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@

30T PHYS

(i1)

In a prism i + 774 ang S=i+e-A. When the prism is at the
position of miniMUm dey;o4i0n D,,, show that, refractive index

sin(%)

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

ot e n+r,=A R s=i+e-A | (AFST fEEmEh fwow Rpyfe
@9 D, T T, (Yeat @, Prom Af¥e *mdT eferans 24,

sin(A +2DH,J |

== A

51N —

2

R m%fé&ga%®m D;, € = Afch Fef =t
S .
\Q‘2§ :
$

Which eptical 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%=3

(IO ST A (+iiesa Rogael 61/ #Aig wi=e 3010 & 4509

AR (ANZFS Rogeel 150 e RoglRs (oirmma sit @@ o 3ot (ot
o7 A TR0 YIRS GOt o wezwy 7w

[15] Contd.
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e) (i) What did de Broglie Propose regarding wavelength (1)

associated with a particle of nas m ? An electron of mass m and
potential V. Show

charge ¢ 1s accelerated from rest through a
3

at the de Broglie WaVEIEngth of the electron is

1227

A

[Given_,:;m =l-22*,f]
m TIF T OITR (TS TfTs waesitnd -7 R 5. SO G 4RI
el BT ? 11 O W ¢ WS 51 ARG |V earens WMeEt
RS Rl (TSR (T TG W I DRRIAH

Or/ 9%

(i1) The threshold frequency for a certain metal is 33x10'" Hz. If

light of frequency 8 2 X 101Hz is incident on the metal, predict
the cutoff voltage for the photoelectric emission. 3

1 A9 2iafs I 33x10M H | WhorBi 6o 8 2 % 1014Hz

TN (ot 1AfSS X Sitees-cam o Hisfera
Nemen wefe sfowa T Ram 29 Befy 71 TN AT

30T PHYS [16]
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M) Write a few 1in€S °0 Bohy Model of hydrogen atom. 3
2B G mmﬁamm@ﬁaﬁm I ol |

Or / wqar

(i) What are the tyPeS In which radioactive decay takes place ? If
N is the number Of nuclej in a radioactive sample and AN
undergo decay in time 4¢ ghow that 3xVa+1Yo=3

N(t): Noe-i!

3 & 2PN (TTE oy 21 e el e afic @1 cowfiEn

AT TS A O lreg seap N W At TS AN T
fefgarea REoA 90, tots oyt @,

N(t):NUe_At ‘
v : ,
(@) (i) 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 fi%res (2).and (3) ? Given surface charge density
is 0. O (1+12)+2Y2+ (V2 +142)=5
e
-~ - e ‘b.

rd ‘Q\\

p ¢

, P 0 P

/ \
{ ) 1
| I
\ ]

A /

\ p .
(2) (3)

®

%me@mmmwmﬂﬁmwﬁ
WIGW%&(D@'WG@TQWWWWWWW
mcwqmpﬁwmgmm E sl 341 (2) 9% (3)-F
CFACO! E R 3y forgr AR, TR 5% WY o |
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30T PHYS

(. i ,'f You are ‘o bring two Chargeﬁ o

7 points represented by the potentials Vi

O?’/% : ._
" and g, from infinity to the
and V, in an electric

field E. If the distance betyeen 4 and g, within tl:1e f1el-f1 E is
r, find the total work done in assembling the configuration.

in a space. The
the point
2H+2Y2=5

Imagine an electric field E:(QOHSO})NC_l ,
potential at the origin is yoro. Find the potennal at
(2,2) m. ' |

G QGO CFa E'S 4 gy e Fed T V) W Vv, T& [
w5ie SETNE #1341 10! B4 & g, W 42 Wﬁﬁmﬂmﬁﬁﬁ‘fﬁf
AGT 7qG 7 W, (O TR o1 SFTA BloM TR R
37 afaa Fefa =40

g tagfes oFa E=(207+ 307 )N = <o e i | i oAl
e a0 =, m(z,z)mmﬁmﬁmﬁmmﬁﬁq‘a
4l |

Or / 533t

at is a capacitor ? You know that the capacitance of a parallel
plate air capacitQr is C:‘ﬂ% . What will be its new capacitance
C’ of the cg}gg&tor if-a material of d.e.c. K is inserted between
the plafceéz> alculate the capacitance of the capacitor shown

below$Q\ : 1Y2+12+3=5

:KE: l

ﬁs?@WWWWWWQﬁQ o a

: ' Y C=%04/ |
aﬁmwmxﬁ@wwm% e iR oy = f
N 2 4&Fg. C7 | N 2'q¢ Q9] Eﬂ@ ' N
YR SR 3= | | (RS HIFHCEE

[18]

Download all NOTES and PAPERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

30T PHYS

(i)

(i)

What do you mea? by electromagnetic induction ? Narpe two
great experimentﬂ?sts who carried a long series of expepments
on electromagnetiC indyction. You are given two coils, one
galvanometer, one battery and some connecting wires. Describe

an experiment that €an show the production of electromagnetic
induction. . 1+ (Va+Y2)+3=5

R pedt S T R gt ¢ Rige oo SR v e
<ETIR #RFTS TO) (TN T TR A o7 | (O 75! e,
B (TR, 9B @R wie [ AR AR $R
2ot | Ripe GEEW SR 4y coral @1 AR A A -

Or / g3

What is motional em.f, ? Deduce an expression for it from the
following diagram. If R be the resistance of the loop PORS 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 1Whm 2.

Calculate the induced e.m.f. State Lenz’s law. 1+2+1+1=5
\ B ’®
/ S&\Q S é /
¥ / p
"6, .
R :
o 1
SO
R{™ /iQ
— x —|

| ST R 1T 7 g @17 WAl Bl 2 A 51 o A

fdfr =21 I @A Ggr 9 PQRS T I$AR @4 R T, (3T
CRU! 1S AR @Ry wiRs [ 2R w22 0-1m R aQwie

ARAR 1Wbm™? iRepq §7EE (PR 577 oS 10ms! BioT o
R =iRdE R i g stoeyl 1| CF18R SThis TR |

[19] " Contd.
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O"/qu-(

i | that it
Draw a labelled diagram ,f an AC generator. Show i

; i t is its frequency of
produces sinusoidal emf ,p current. Wha -1_{,72:3+1/z=5

rotation in India ?

(iii)

———

oo B I TR AR e s 3 AR I
it | (79 (T 2B (sine) (areiawed s b5 38 o1z Teofd T
SlaeaEs THHOE TN F5ea R ?

(¢) (i) State Huygens’ principle in optics. Using this principle derfve
the law of reflection or refraction. Which quantity remains

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

(Fl1zd wRel A QR Aol fFdt | R el IR (AR
ofSmem At ef SR @ fa Tal (ol TRe WBIR dfowe Al
Af ST 20 W (o1 I Al weifRfee (g A ¢

5«,(\%@ Or / 52y

yw ith th@%lp of Young's. double-slit arrangement to produce

inte %&nce pattern, derive an expression for fringe width B.
Mention at least one difference between the interference fringes
and diff;actign fringes. Are two identical bulbs of same power
and-manufactured by the same company coherent sources ?

4+1H+14=5

TSN S 3R R T T - T T (e
S 51w pfi el F |

TR S i, woradT =i s ool wwes Wby s S

T GRS QRN AP, AT TSR R T @A
! AT oo TeA TIW ¢ RS

30T PHYS (20]
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Or / oemt

(iii) Write short notes on any two of the ftsllowing : 2x21=5

(1) Diffraction

d

TS
(2) Doppler

effect

GofETia Ao

(3) Polarisation of Wave

(d)

in very brief.

Si diode from the fo15

051 FAATSA

In which of the followj,

g case (s) the bulb will not glow, explain

the forward and reverse resistance of a
ing V-l characteristics shown in

Calculate

figure 4. 2+1Y2+1%=5
o >
L1
S
| L
6-0V 0-6V
(1) (3)
O\
‘&\@
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(i1) -

Or/ Qopgy -

You know that in order to geta regulat_ed dc vol

' : ifier. Dr
a Zener diode across the Output terminals of a rectifier
series resistor (Rs)

aw a

circuit diagram comprisin g a Zener diode,
and a load resistor (Ry). ndicate the direction .
I, Is (=I , the total current) and I; passing through Zener diode,
Rg and Ry resp ectively. Choose the correct option from the

following.
(1) I,r_ EIZ (2) IL>IZ (3) IL‘:IZ
How can we achieve the right option ?

In such a circuit if V, =60v, I, =40mA, I =20mA and the

tinregulated input is 10V, calculate the value of series resistor to

‘'work satisfactorily. 1 +1,/2+i/z+1+2-5
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m@m, Rs % R;-3 et aaifze Ry @ 1, 1o (=1, 55
#IR) WRe. [, 7 et Fofee 3 | ©oto Tt (et fRvie o <ifs Sl

D) L=lz @) I >1; Q= (3) I <],
o RERUD! frgq sia7e FRT A 2

AT Bl TEeTTe I V, =60V, I; =4-0mA, IZ=26mA % Giaiye
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Or / 5ot

(ij) What is a logic gate ? Identify the logic operation carried out by
the two circuits ShOwn below and write the truth table for each

of them. 1+ (Yt Vo) + (1+2)=5

(1) (2)
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