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PHYSICS
(Theory)
Full Marks : 70
Pass Marks : 21
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 eacl 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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(a)

(b)

(c)

Mention one difference between mass and charge. | 1

A Wi AT A 4 G5 AL Trmd =74 |

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 ?

1
B! A QRILFI €T AEFEI2[ CHPECe 3 RWRAR Lo T A,
CGTL, A S=e T T2 | A IOTRI 1€ ACATT FAYFTR T 4,
7,1 R 5 R, (S0% @IEIOR @Y I =29 2

Name the beautiful natural phenomenon that occurs in the sky of

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

‘_wﬁz@asmﬂ%ﬁ%amﬁrﬁamwmmwmﬁ@ﬁémm

(d)

(e)

apfos s T PRI e

What is eddy current ? ' - 1

@S e[z I HIReA &4AR [ 2

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

ultraviolet and infrared regions. ' ; |
e pEPE AT SFSRETIAT S SRR SEed SIS | AEAGR
1 o
Or / =<
(ii)  What is the radiation pressure on earth’s surface ? 1

AT oo RiFRd e Al g o
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Name the equipment which can transmit optical signal through it
and are used as ‘light pipe’. 1

G2 g FErrEe A TR g TSl SEs 0 SR #4ifR W GRERS
A 7 B s T =

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

(2]t 1

oS Tl AN SR [ WA Igfes [Nefeq oFgs Y,

e p I AR (R8T RO 9 (I 2 S (R
Or / gt

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

1

1 14T IFT W@ W T SRAAIG |
(T 312 %7 )

The loss of strength of a signal while propagatmg through a medium
iscalled . . (Fill up the blank)

aﬁmwmmﬁﬁ@rﬁsiﬁmmw%mcm__qﬁ
@R (71 312 97 F0)

(i) A closed spherical surface encloses a charge q at its centre. Show

that electric flux through the closed surface is %0. 2

51 TR IR 793 TqR (@F™S ¢ WM WRE A0 (3eq 3
637 AT AR T2 @Rl @Y A Y, |

[3] Contd.



Or/ w2
(i) A pair of charges +q and -4, separated by a small distance 2a
is placed in an electric field E, so that the line joining the charges

ﬁ .
makes an angle 6 with E. Write the expressions for torque 7

and also |71 . ' o ' 1+41=2

i
szamm@wmmmm-q, E Qfes (Fa® Gl
il TEE (@ ST R @A E @ G 0 (Fd IR
% 7 wie |Z]-3 gt 3@ Bt

® () Inthe following network, [ =9%A, [,=%A and I; =15 A.
Calculate the total voltage drop over the closed loop

BADEB. * : 2

@oTs BaS I =54A, [L=%A WR I, =154A TCT & IO
BADEB © 35 Req #fe a9l 1| - -
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Find the equivalent resistance across the terminals A and B,
shown in the figure below. 2

(c)

30T PHYS

40

(®)

(i)

62 30 20

GITO (YS! ISR A S% B 3 Tere siwwen caty [Refy
4 |

How would you connect resistances 12, 202 and 32 so as to
get an equivalent resistance of 3 -66. Draw the required circuit
diagram. ) 1%+% =2

102, 202 R 30 @S TN AL FRE 36602 A FT9T)
@I 7RI ? e 761 oa @i

Or/ gt

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%+Y% =2

ﬁcﬁﬁfﬁﬁﬁ“ﬁawzﬁﬁgm ] B 5l 33 O BRACA ATAEH
@RI T foa ot wisz 3 [ 2R AE@ ARG AMAS FAGIS
GG
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(i)

(i)

(i)

You know, if a charge g, moving with velocity ¢ enters a uniform

magnetic field B, it experiences a force E =q(z'3x E). Name the

paths described by g when the angle between U and B is
(1) £6 =90° and (2) «£6 <90°. 1+1=2

S @l (@ AW U @R SfSTE OB SN g 939 RN pEScR
B  otam 303, 3 F=q(ox B) <1 wfe oRa1 3 5 @ B 3 e

I (1) £6 =90° ©% (2) £6 <90° T, FAITFIR Fowa SLCHE
ifo7e (T T foval |

_ ‘Or/ e7qt

A beam of ions with velocity 2x105ms-1 enters normally into a
uniform magnetic field of 0-04T. If the specific charge (i.e. % )

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

@A ST 2x105ms -1 RUIE AR 0-04T FIIR CFar® AN IR
T S ST S (W) 9/) 5x107 Ckg -1 =¥, (908 ARTTeR_

© @R F1KF PEd A 1

Of two metals A'and B, it is found that X4> 1 and -1< 25 <0.

Name the types of materials to which the metals A and B do
belong. Give one example of each. (2x2)+ (2% Y2)=2

Yol 4Tg A ®% BI AR X4> 1 W% —1<¥5<0 | 419 ¥RY

B R TR AR TEEE ©F TN o1 | drereRetE Qe TreRd

faan |
[6]
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(i1)
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(i)

Or / &3qt

Define magnetic declination. How does it depend on latitudes ?
1+1=2

B S R SN o S —

In a circuit, 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. 12+%2=2

G5l T 01s © 5A I 7] 0A =1 e 37 #iiZrz| 20k R I
51 SifaB [Rsbi:as 200V 332 27, ISAICHR FAX S QI Sl 1

R TR G At

Or / 923t

When a coil of area 5m?2 and number of turns 100 is, placed
perpendicular to a magnetic field of 10T, the flux passing through
it is 5x103Whb. If the coil is removed from the field in 0-1s,

" calculate the induced e.m.f. ; . 2

@RSH 5m? CFATA W 100 RS ARYE 961 Po=qt 10T AR
93 GIfFF CFTS @RI W, PEAR S AR 02 AR GIFES T
=W 5x103Wh | I 01s © TSRO GIFICHFALTR 21A1 Tferaiz, o=
¥, ©f% TEd (A1 Wifae [Rsbie a1 s sl 341 |

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

wifFeaad bfF ¥l bl 4RIT Trrmd (@1 AEAGS ghiw @kl

Rz T fdl 9k GRGBIe e IR (@ 4RI Az
@Ry TR TR fTess (MR Rige oafRs 231
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(ii)

(i)

(i)

Or / G4t

Match the following and rewrite : 4x1p=2
(1) $E-dA- (1)' Mol

) $B-7A | (2) —4%5,

@) $E-a1 3) %,

@) $B-dl | '_ 4)0

A concave mirror of focal length 18 cm produces 3 times

magnified errect image of an object. Find the position of the
object. ' 2

18 cim T'PIE (TR GI SRS WA 51 I1 3 @l ARG S efofy
5167 RCZ| THIGI Y [l =1

Or / gt

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

-25cm. Calculate the power or focal length of the lens
combination. ' 2

SfFPR AL TR 4P T (G171 AR 3] +2-5 D Wi [@oieeq

TR G ~25cm | WFF ETR FIO! Tgal IR G Slom1 31 |
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(i)

(ii)

@)

In 1885, a Swedish school teacher observed a series of spectral
lines in the visible region of the hydrogen spectrum. Name the
spectral series. If R (Rydberg constant) = 1:097 x10~7m-! and

( }22_ }gz)=0-138, calculate the wavelength A of H, line.
L+ 1h=2

1885 51 BR(TAR G [RAJIeTa @ISl P 723G coe <effetia i
R3S PR @4l (IR AR | GiR 3T (NG A foran 1 77

R (Fewmsf &) = 1-97x107mt @i (V- V2 )= 0138 =,
(OC% H, QATEH SOG4 S 34|

Or / q2qr

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
2

lower level ?

<ot TN 75 *Ifeq Aere *feq +A124y 2:3 ¢V | T @B of
15 B0BIT Ao @me Wb [ ik Rafe 27 " =
ISCEs

Write the complete expressions of conversions of (1) fgl’

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

p~ O p* RebR AR (1)32p e (2)1; Na WA & S e

Neﬁ?ﬁ’sﬁ%gmmfwaﬁ@ml
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(i1)

(i)

(i)

Or / gy

Explain in brief, how do the positively charged profons reside
unitedly within the nucleus. . 2

YAIFOIR RS &' 5719% i FeF s ac=icst A 2113 550
[ SSRCHHL | :

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? ? ' o+1o+1=2

@A Si© B ©9 I« =W, WLARRIZIGR ok & 29 2 [l
OIS S Trrfivel A 2 & 560 non, =n’ =@ 2
Or / 9t

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

fcer stet vjefeast A GBI TS R <ot Ao W69 bR

fRoifR | ot Bry ATE (AN GO ARG oo S | SRR
i @i | (W0 AR © o 9z FRA )

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. : 1Y2+14=2

7o AT o (499R U@ 42 MHz AMER d@es @1 TV
AYPS (I AR AWEH 77 6 MHz AR | 53¢ i [0 | A%
AP (2R IR BN Afbrasm e W TE 91|

[10]
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(i) From the diagram of a pulse shaped signal shown below indicate
the following parts of it. | 4x1p=2

wee (TYSdl SR SRS Hatre s st ez bare
sl -

(@) Pulse rise
ey TIH

(b) Pulse duration
Al T

() Pulse fall
Al 7oA

(d) Pulse amplitude

Al [KeR

30T PHYS - [11] Contd.
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30T PHYS

(if)

(ii)

Or / 94t

You are to bring two charges 4, and g, from infinity to the
points represented by the potentials V; and V5 in an electric

field E. If the distance between q; and g, within the field E is
r, find the total work done in assembling the configuration.

Imagine an electric field E:(Qof +30j)NC‘1 in a space. The
potential at the origin is zero. Find the potential at the point
(2,2) m. 22+22=5
937 Agies oFa £ ¥4 ol [Rea fies @ v; @i V, | O [
YBICA SETE 21 40! S4H T g, W g, i< aest | I & 95@
SR &G r T, (S0F SAH JoIF (ST Fl7 BiRacal [ i
IR wfar R i

43 T CF E=(200 +307)NC™ 3 w2l el <54t 1 7 FARAS

Fe a0 ¥ =, (9% (2,2) m R 2o Rer [wm 21 [
TqAl

Or / "<t

What is a capacitor ? You know that the capacitance of a parallel
plate air capacitor is C=”°% . 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. 112+Y2+3=5

I
s
KI l
173 & 2 ofsl @i NWWMWQWW C="04/ 1
T sire R e K Rigge 3egais @ #mid TRt =7, cors

HRTOR Tgd 4Y C’ B T2 99] Hae MYSA 4IER
YRGSl 4 |
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(@)

(i)

What do you mean by electromagnetic induction ? Name two
great experimentalists who carried a long series of experiments
on electromagnetic induction. You are given two coils, one
galvanometer, one battery and some connecting wires. Describe
an experiment that can show the production of electromagnetic
induction. : 1+(%2+Y%2)+3=5

R g o ferce & 3= @ Rype pdi s T3 1w AR
GFI 2ASTHC TO! (TR 7w 2[RI FW T3 | (oI WOl po,
@Bl (IS o[, @Bl @OIR] W 7% AgmsiaRl ~Rad S’ fm
5 | Ry oS Sic SR (@[ GOl {39 771

Or / 9t

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™2.

" Calculate the induced e.m.f. State Lenz’s law. 1+2+1+1=5

AB

s 2 /
l// v(—7/P
_/RE 3 /Q

. x 2

sre1d e orere 3= & 2 8o/ae fran fHaee’l 3aR I 961 2=mpt i
fRfa =11 I @GN OB FTS PQRS IF ISAR @RIM R 2, (ST
IR0 =S R (g Wk Rgge e@iz &AM 32 0-1m R @ere

SR 1 Wb 2 SR TIR CFad 7T s 10ms-1 B oS
TR Wk [e 61233 S99 /1| (1gI S8 ffar
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Or / Tt

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

(i)

(i)

produces sinusoidal e.m.f. or current. What is its frequency of
rotation in India ? ‘ T 114+3+14=5

GBI ARAST 2AZ BeAmE FHENER St BT TR «imr foa 9o
Sl | (TYedl (T X BIRA (sine) TR s Big 33 A 212 TofH IR |
SRS TELHR o TS o 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

Cﬂmmaﬂwﬁammﬁmﬁw AT IR (AR
Afswem A dformam @ Refm a1 (ot w=el GO elfowem At
AfSwRe T T @Iee! I A «f IRafSs oz Al 2

Or / 924t

With the help of Young’s double-slit arrangement to produce
interference pattern, derive an expression for fringe width 3.
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+14+14=5
A 4% R IR TS WeR fo-fem 7R TS AAfbRy
/3 @1 e M Pl w1

TR A O o AT TE&© 4w @O by «{iefy Brad
| (R[0S QTN GTF, QTF FAOR e ATF (IR ToqR_
T B! AT AVTE TH A ?

[20]
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Or / "7
(iii) Write short notes on any two of the following : 2x2V5=5

weto A Rz 7619 €] 5o o
(1) Diffraction

GoATE
(2) Doppler effect

THER ARG
(3) Polarisation of wave

TR IS

(d (@) Inwhich of the following case (s) the bulb will not glow, explain

in very brief. Calculate the forward and reverse resistance of a
Si diode from the following V-I characteristics shown in

figure 4. 2+112+1%=5
N
L1
— 1 } 1 }
6-0V ) 6-0V 0-6V
1) (4 3)
I(mA) a
20mA )
|
10mA /|
I
]
-10V 0 |

AN

11,04 07V 08V V(volts)

v I(uA)
1)

@77a Bas (FYedl (FRIBR/ (FIAELDR CFIS IS RIS ATH!
GER, §fS 55t T 0 | 57 4 © (FYEA B Si TG V-1 i
IR TITCHR SATS! W< o[<pIeqS! (@A et 0|
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(ii) 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 (Rp). Indicate the directions of currents

I,, Is (=1, the total current ) and I, passing through Zener diode,

‘Rs and Ry respectively. Choose the correct option from the

following.

(1) IL=IZ (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

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

work satisfactorily. - 1+14+V2+1+2=5

(OMITENTE Tl (A &dops o FafEs STooF AR A =
QToobe S (THIF TS Aol IR | OB (TR TS, (TS
@IF (Rg) T% GBI SR @GS (Ry) TIF (S 61 I8~ oI it |
(TR OIS, Rg W& R;-I &M RIS Rgye e I, I (=1, I
431z w1, T el ofzrs =t | oot vl et fRmie v aifz Sfereat |

(V) Iu=Iz ) I.>Iz == 3) I.<I;

w7 RoRc MR A Fka ik e

| A GO IS M V, = 60V, [ =40m4, [, =20mA IR SRES

20 10V W, (0% ISABIR FITETEN I IRIAEA @T=
@I W T 23 AR st FA |
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- (iij) 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+(Va+Va)+(1+2)=5

1) )

e (55 2 @oiTe e FEAID! I[N T 1 &l fawa
e at = AT T G femain
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