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PHYSICS — py¢ fy ol
(Theory) -

Full Marks : 79.

Pass Marks : 21 | @ 8

Time : Three hours

The figures in the margin indicate Jull marks

for the questwns

Q. No. 1 carries 1 mark each

Q. No. 2 carries 2 marks each

Q. No. 3 (;afries 3 marks each

Q. No. 4 carries 5 marks each

1x8 = 8
Cx12 = 4

3x6 = 18

5x4 = 20
Total = 70
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(?-, Mention one difference between mass and charge.

O IS ST TGS A/ g5y sijefy T 4|

/7) The colours on a carbon regjstor aré yellow, violet, brown and gloden
2 'réspectively from left to right. If the corresponding numbers for thfe
colours are 4, 7, 1 and 5, what will be the resistance of the resistor 2.
: 1
D1 B I SIS ANpimsfat HRAECE Al AR T T T,
(G, AT A Gt /e | i Seogee <461 SAHICF FLPRR T 4,

7, 1 9% 5 2, (08 @R @i o 29 2

9‘:) Name the beautiful natura] phenoménon that occurs in the sky of
( - polar regions of carth due to helical motion of charged particles.
\ 1

Wﬁ@ﬁﬁq%ﬂ%%oﬁ@amwmﬁwﬁmw
AFoF o1 [F IR PR 2w 2

| 4d) What is eddy current? ' . - :
4fS 1% 31 SR e[ 0

(e / () Name the portion of the electromagnetlc spectrum in between

- ultraviolet and infrared Tegions. & 1
e ﬂa‘s“rzracﬁﬁﬁ SOTAGTHI 1 SIS Saar LREIGHRC R A
A feri
Or/ T4y
(i) What is the radiation pPressure on earth’s surface? 1

R ojgre RFRA DI AR B o
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/O‘) Name the equipment which can transmit optical signal through it
and are used as ‘light pipe'. . 9

ﬁﬁqﬁn@ﬁ%ﬂ#ﬁﬂﬁﬁwm@ﬁm”ﬁmm
AR e fZpitel I I R |

(2) (i)~ Guess the shape of the curve which shows the variation of V,
) mission shown by the relation

with v in the case of photoelectric €
where the symbols have their usual meaning.

Bk Iy

e e

o ol STTRCICICE e ) ST (Ao el oras v,
vzsvrﬁaﬁ et caww @ T SR TR

Or / 92t

(i) The de Broglie wavelength of a heavier particle is —

‘ / . (Fill up the blank)
. “ ! 1
4B 5igq TEE A@ W I O P = Yeh/
( e/ra‘? 1% o3 )
(h) The loss of strength of a 51gnal wh11e propagahng through a medium

/ is called — . " (Fill up the blank)
‘ 1

aﬁmmwﬁﬁ@ﬁ—iﬁrmmﬂf—mcw =
I = | | 3 (T 3% 79 79)

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

£Q " =

ﬁﬁﬁCWﬂﬁi‘ﬂﬁm@qWﬂﬁWﬁWl el
IR AW AR 2 @Ry o FH Y|
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(11) A pair of charges +q and —q, separated by a small distance 2a
is placed in an electric i eld E so that the line join'mg the charges

makes an angle 6 With B . Write the expresswns for torque 7’

and also | 7] . 1+l—2

DY
.

WWz“WWWWW N -q, B AT (RIS WA

wmc“‘ﬂ‘wwmﬁmﬁﬁ: @WQ@‘TWI
R I U

(i) Inthe following hetwork, I =% A, I, =%A and I3 =154 A

Calculate the tota] voltage drop over the closed loop

BADEB. 2

e bae [, =%A, L=%A W% I, =154 3@ 75 77
BADEB & 35 R 9 2t 341

[4]
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)Aind the equivalent T€sistance across the terminals A and B,
shown in the figure beloy, - .

@ogs (TY& TGN A Ui% B Rega Frers Fuwgey (@1 fiefd
4 e |

() (1)- How would you connect resistances 1402, 212 and 32 so as to
get an equivalent resistance of 3 -66£2. Draw the required circuit

diagram. 1%+ =2
12, 202 9% 302 @S T M FRCE 36602 NF AN
(@Y ST 2 TG 9! o S |

Or / &4at

Mw a circuit diagram _required to compare the e.m.fs. of two

cells using potentiometer. Write also the mathematical formula
required for it. R lYa+%=2

sAbTber o TR o ot (T R bl e g A e
A TSR B @Bt e =t | ZAE A G ANASTE TADNS
et | ‘ .
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(d)

(e)

30T PHYS

@)

(i)

(1)

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

magnetic field B, it €Xxperiences a force F sq(z“)'x B)- Name the

paths desc?i bed by g when the angle between U and B is
(1) 49 5900 and (2) 40 < 900. 1+1=2

o =i @ 1 D QM ATt Bt ST g G2 7w FIwewa

B © o 91, 3 F:q(ﬁxé)mwwmﬁ i Si% B 2 ™
(1) £8 =90° W% 2) £ < 90° T, PAICHIN [SOIS ALNHE
foatd @ 29 for

Or / w9t

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

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

G ST 2x 105ms -1 @CAE WZ 0 - 04T FHIT (S AR IR
3t ST et st (w1 9/ ) 5 %107 Ckg -1 2, (o0 »if{gwem
JEIPR #I2F JA feT F

Of two metals A and B, itis found that Za>1and —-1< x5 <0.

Name the types of maferials to which the metals A and B do
belong. Give one example of each. (2xYa)+(2xV5)=2

Ay A iR BY IR 24> 1 W% —T<75<0 | 4rg 4
R B T simiela TOLEOR 71 Bl | AreaREE raiaive T
faat)

[6]
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,C!’f)/ Define magneth declination How does it depend on latitudes ?

n @
(it).
(& 0

-30T PHYS

1+1=2
Gifee pfes el FEl | o @ﬂw’tﬁiﬂaﬁ@aﬁ?

n a circuit, current decreases from 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. , 1Vho+14=0

<5t TGS 01sw5A€W0Amﬁgemmlwwzﬁ

of =i f[episae zoovvjﬁj‘a?r TETNCOIR TN S BN ielt T4l

% 39 G Gt |

ey

Or/ St

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 011s,
calculate the induced e:m.f. Ty 2
QST 5m?2 CFams WE 100 AT ARPTE @6l Pa! 10T AR
@2 GIfFF (RIS @RI T, PYEIR WS 7 (2 @R GIFEs FiH
= 5x103Wh | T 0-1s © PTG GIFFCFIIT Adt Thgiz o=t
23, ©fC TEd (2 RS Reots I AR st 4t |

Taking the example of a charging capacitor, name the currents

*  that are responsible for the process of charging and also state

which cutrent ﬂOWS outside and which flows inside the capacitor.
(2xV2)+(2xY2)=2

Wﬁﬁ%@ﬁm@ﬂﬁqhm@mm
%@a@ﬁﬁ«mmmﬁmwmmmw

- R O B et Ry RS 2R 291
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/‘j'/Match the following a4 yewrite :
wore frat AFPER Bz oppe ot -

4xYo=2

(1) $E-dA (1) Hole
() §5-7A » @ -“%,
® 991'5":3 , RN ©) ‘7
(4) §B-dl  @o

"(h) (i) 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 cm FTIE (NI &QWWW"TH <51 T 3 el sRafae ofeRT
o157 SfaCe| FTRET Y T =0

(i) n 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, y)

AITHR T4 T2 9! R (TR SR TS +2+5 D i {AS e
FIR O ~250m | TS (TR HAS! TG TR G ol

~ 30T PHYS ~ g
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(i)

In 1885, a Swedish schoo) teacher observed a series of spectral
lines in the visible I€gION of the hydrogen spectrum. Name the
spectral series. If R (Rdeerg constant) = 1-097 x107m" and

%2_%& = 0138, calculate the wavelength A of H, line.
‘ ' Y2+1%=2

1885 5® 2GR 43 IR oyt R 22w T ST et
S g @l mﬂﬁiﬂﬂwl iR 7R CaTieR T forsi ) 2l

R (@Ol &%) = 1-97 x107m-L i /2_/) 0138 =,
cots H, W@\WAMRTW| |

Or/ Qg

A difference of 2:3eV separates-two energy 'lev.els in an
atom. What is the frequency of radiation emitted when
the atom makes a transition from the upper level to the

lower level ? 3 o= , 2

Bt G @WWWm@z-sewwmw )

| ﬁﬁ@@ﬁﬁﬁﬂwmﬂ\ Wﬁmﬁﬁﬁmﬁ#iﬁﬂam\aﬁ

i e

Write the complete expressions of conversions of (1) fg P

to S due to ﬂ" decay and (Z)ff Na to Ne due pg* decay.
: | 1+1=2

pam g ﬁmﬁmma) ?p W% (2)7] Na 0 TR S =%

Netﬂﬁﬁﬁ%@@@ﬁmc(dwaﬂ?@ml B
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rotons reside -

(i) . Explain in brief, how do the positively charged p
2 :

unltedly within the nygjeus.

(TN TIES o Beioyg Rrd O TAIRS e Qi3 AIE TS
G5 SR | |

(i) _When S5t is doped with B, what will be the type of resulting

(k)
/ semiconductor ? Will it possess overall charge neutrality ? Under
' what condition n.n, ﬁn ? - o+ p+]=2

WSleG”WN,WﬂWWﬁYQ?W@W\
WWTW%W@W—TQHW ﬁfﬁ" nn, =n;. =W ?

Or / a4

(ii) 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 sTE siefoRent RS B TRES B @1 e W6 bR
- ReRR | (o Trre e (IR <ot AREIE o St | S
WWI(WW@WWWD

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+15=2

) e fod (R AR 42 MHz AR wmiew @1 TV
IS (2o A AN R 6 MHz A6 | 5303 g1 a1 | A
W (oo A NN oA e = e w1

30T PHYS o [10]
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(i) From the diagram of 2 pylse shaped signal shown below indicate

the following parts of it

v orgedl AFE ST Bagsrs siiepa AeaifiRe S bae

|

(a)

(b)

()

(d)

Pulse rise

W%ﬁﬂ

Pulse duration -

AT
Pulsé fall

s

Pulse amplitude

oo R

- 30T PHYS
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@ @ In the following diagram the potential difference between the

points AandBis V. Find an expression for total current I. Show
that 1+253'

Er+E
=—11"22%  hfy

|4

-|r1 .
L
E, B
i
‘I'T2

@579 Bath® A W% B Rep 1o wied Reacew V 20 2AIRS 1
R [7 IR 9Ot 2 i Tfeedt) oot @,

_En+Ey _; "
n+t n+t,

%

Or/W

(ii) R;and R, are two resistors. ‘R‘e,,(s) and Re,,(p) are their equivalent
resistances when they are connected in (1) series and (2) in

\/ﬂ - parallel. Draw two circuit diagrams for (1) and (2) and show
; that Reps) x Reg(y) = RyxR,. , Y+ 1o +2=3

Ry 1% Ry 01 6| Reyg) 10 Reg(y) 2 aters ot w1y cae
afenr (1) (XTI TS W (2) TG STt Hecapl 41 2|
(1) ST @ I IO TER W 1% (T84 1 Regey  Regy) = R, xR |

30T PHYS [12]
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(i)

(it)

Write Bio_t—Savart law i, Vector form and mention the direction
of magnetic field. 'whiCh term in the law works as a vector
source and produces the magnétic field ? Mention one similarity
and one dissimilarity bet’Ween Biof-Savart law for magnetic field
and Coulomb’s 1aw for electrostatic field. (Y2+V2)+1+(Y2t+Y2)=3

RO A (T Jiois et e pAATE A el Sz 3
atsre 4l @ WY @y (w3q TORWE I IR pERE owg
3§ a2 pEIA CFA oy qy-greiod 72 =i 37 agies owg
oI T 74 TR Wiers oipt 9B P Wi BT (PP Trm
S T ’ - -

' OT/W"/?T

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, '

—

.. _evr . el
() M= o and (2)__.#1'— om

e

Here [ is the magﬁi"fude of angulér momentum of the electron

of mass m,. " _ 1Y2+1%2=3

emmaﬁ@'aﬁw r LS TE #i2S Bt FEFTAIGA SiReTIE
0 BE TRUMR| gy =IA FE ART IR, TC TS FLFOTLZ

AT O AT IR (A G,

el

% (2) Ao

evr
2

TS 1 7o m, o RO R SR

(i) #=



4 (\‘ Draw a ray diagram of , compund microscope forming
y & 1 . .
c an inverted and Mmagp;ged image of an object. Which

lens in the compounq microscope acts as a simple

microscope ? If fos1em., f.=2cm and L=20cm

respectively, calculate the total magnification of the
1Y2+Y2+1=3

microscope. |
Bt AT SR TS R e W SiRaRe R 1o
= B AR B e ) | TR 4 (PR (A <01 A
SR TG PN @2 T fy=lem, f,=2cm W L=20cm
R, (ST ST T AT oA ol T

Or / 594y

(i) You know the phenomeénon 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+115=3
WH SR (1 atmesTs 4 IR (A v SO | SR e

e | .

80T PHYS . , (1]



In a prism 11 +7254 any s5=i+e_A. When the prism is at the
position of minimum deviation D,,, show that, refractive index -
of the material of the prism is

_ sin(iqLDm)
p=—2_)
siné

2

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

Bt farer RATy=A W §=i+e-A | (ORI fRremeet Fwew Rpfe
@ D, A, (e, R afye AT SR 2,

: (A+Dm)
~ sin .
_ 2

A
S —
2
e (@R fEews AE D, I 2 AR Ff w0
Or / @341
(i) 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. Ya+1+1%2=3

| CFICB! ST Hegfera iz ogaet 961 o W= Saw & 45fq
A (AT ol 78 202 RS (olimmm st @ 7 2ol (ot
AR 2R TR0 (TR <ot o ey 7|

0T PHYS | [15] Contd.



What did de Broglie py . ce regarding wavelength (1)
P £ mass m and

e @)
associated with a particle o yyas m ? An electron o

charge e is accelerated frop, rest through a potential V. Show

at the de Broglie wavelengf_h of the electron is 3

1227
A= v

"
[Givenfmg :1.22?],

o S T T BT s ool A-% RAGH 7 A R 41
ol SR m T A ¢ g <51 e V Rearons Jewt
TS 2l (YAl (1 RGN W I SR

1227

',;2\[‘7 |

B r
[WW@W‘_IQ‘”}
Or /93T |

(i) The threshold frequency for a certain metal is 3-3%1014Hz- It
light of frequency 8 2 x10MHz is incident on the metal, predict
the cutoff voltage for the photoelectric emission. © 3

<1 493 afs SIS 38x10™ Fz | 419051 @51 8 2 x 101474y

T (ol WHeAT0 A IS Tos Rsfyers GIICRET
ﬁwmwia'aﬁﬂmﬁwwi’aﬁ@aw T

30T PHYS | [16]



M) Write a few line$ 0 Bohyr Model of hydrogen atom. 3
ZRgrem AT 7 O e wros q) SIET R RN forp |

Or / wiat

(i) What are the type® In which radioactive decay takes place ? If
N is the number Of nuclej in a radioactive sample and AN
undergo decay in ime 4¢ ghow that ' 3x15+112=3

N(t)zNoe—,lt‘

& f efernica (ST W 4 B AREDS T2 A B CouE
siiefq Fre A Wl et N @ W% At TS AN RIS
i RO W0, (o et @,

N(t)é—-Noe"’” :

State 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. s ‘ - (1+Y2)+2V%a+ (Y2 +Y2)=5

v 3 .»P |
' ) | 3

[RR—

N -~ J

[ |

fim Rigoe o sty 7@l Bl o 2 Ze AT FeAee!
ﬁ‘fﬁm'leﬂ@ftﬁa)ﬁ'm{@m <5t AeeT T wifze Cﬁtﬂmﬂﬁﬂ@
3l (I AR P Ry pagfo® (R4 E oot 71 (2) % (3)F
cFaTel E R 2igp frm R SRR oY W9 O |

30T PHY s
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| i ty to the
( (ii) / You are o bring two Charges 0 y

and g, from infini .
als V4 and V3 in an electric
and g, within the field E is
he configuration.

Imagine an electric tield E:(QO? +30f)NC’1 in a Spt;ce. Z;et
o L . . . e
potential at the or'lgln is zero. Find the potent1a1 at 21/2+§1/2=5

(2,2)m.
43 T CFa E'S 4l vy e e @ Vy T V)| T€ &Y
Bl I Sl 5B S @ g, S 4o wﬁzxmﬂwﬁﬁ‘i@ﬁ
e GG 7 T, (90 WL w51 OiCa BloR FRAE I B
7 i B o1 |
2 tgfoT oFa E=(207 307 )NC < 21 T <t | X FoAI
Ze R 7 T, 0678 (2,2) m R Ze Red i 23 el
- | | _ |
Or/ Q3

at is a capacitor ? You know that the capacitance of a parallel
plate air capacitor is C:EO%. What will be its new capacitance
C’ of the capacitor if a material of d.e.c. K is inserted between
the plates 7 Calculate the capacitance of the capacitor shown
below. L 1%2+12+3=5

| S
== |

TR g qieeg C' TN 277 goreg
{I4PG Sl 2y | RE Pae myear azoR

30T PHYS | : (18] 3

/ points represerted by the potenfi

field E. If the distance betWeen "
7, find the total work dong i assembling t

(iif)




@)

(i)

What do you meal by eloromagnetic induction ? Name two
great experimenta!lsts Who carried a long series of experiments
on electromagneti€ indyction. You are given two coils, one
galvanometer, one battery and some connecting wires. Describe
an experiment that can ghow the prOdUCﬁOH of electromagnetic
induction. . 1+ (Y2+Y2)+3=5

e e e TR s gt ¢ R T O] RIS R RS
i #ifre I8 (AR rey ofFrewifi A | O T FEA,
B (oleTeTROR, 9B @B e g AR SR SR

or | Rigre g S iR et Bt oA T A

Or/ gt

What is motional em.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 1Whm 2.
Calculate the induced e.m.f. State Lenz’s law. 1+2+1+1=5

AB

_/R ‘ >‘ /Q

e —

ﬂ@ﬂﬁ@quﬁw @+ Tl aaeit e i o5t e 3

fefn a1 Tt P @y se© PQRS W T8 @Y R =W, (90T
IR =S R (ot wife® Rpe o9 R =2 0-1m R 9o

ARIR 1Whm > Wit paeE CFAR 7Y o 10ms 1 @S oif
=) AR e b1 32 sy 7911 TGN SCGIS TR |

[19] " Contd.



Or / Waf

enerator. Show that it

hat is its frequency of
14+3+Y2=5

Draw a Jabelled diagram of an AC g
produces sinusoidal e.m f op current. Y

(iii)

rotation in India ?

—

a;ﬂﬁaﬁ W%&WW oo fife o ARER @ B
il | (7493 (T 2B (sine) (eaed s Bis 9 241z TedAT T
@WWT@ Wﬂ"‘o\q—; *ﬁssﬁ;:{?

(© () 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

(PI1ZT Sol TPE R RR0GER st ol | @ o ATl R (oA
afszem 3 oo s@ fefr a1 (ol oot GO AfoTei A
2ol R0 B (S At A o woRRfSe oz A= 2

_Or/W?/?T_

y\w&h_ the help of Young’s._‘double'-slit arrahgement to produce

: interference pattern, derive an expression for fringe width ,6
Mention af least one difference between the interference fringes
and diff;actﬁon fringes. Are two identical bulbs of same power
and manufactured by the same company coherent sources ?

hig . 4+14+14H=5
TR A6 58 $R<E Ivge Tnew B-fy zR l ;
LI €1 s qifer Wl I TS Afbeay

" AT o1 ST AT Tere e e @b st B
T CRATE IR O, A AR i A (i
B! 3T vieove T T 2 | T o

30T PHYS | ‘ il



Or / womr ,
(i) Write short notes on any two of the fdllowing : 2x21/=5
(1) Diffraction |
R
() Dopplér effect
Tt AR

3) Polarisation/ of Wave
SR e

In which of the following case (s) the bulb will not glow, explain

n \zfry dbrifef. Calchulate the forward and reverse resistance of a
St diode from the following V-I characteristics shown in

figurﬁi l | _ 2ﬂ2+11/2=5
L1 L1
: | <
— |
60V 6-0V 0-6V
(1) - ) (3)
I(mA)
) 20mA
:
10mA !
i
_-wovo o :

41,407V 08V ¥ (yoits)

\

v I(uA)
)

| G
@i 5w (reat @R/ (PRTPOR (RIS TS HYE 0!
TP, o B Aty e | 5 4 S (YGRS OISR V-1 Ty
mﬂ%mw@mw«ﬁ Y Sieiet 4 |

_SOTPHYS- o > | Contd.
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Or/ gy |

dc voltage we connect

s of a rectifier. Draw a
series resistor (Rs)
f currents

You know that in order to 8ot a regulated
a Zener diode across the oy tpﬁ ¢ terminal
circuit diagram Comprising o Zener diode,
and a load resistor (Ry). Indicate the directions O
I, Is (=1, the total current ) and I; passing through Zener diode,
Rs and Ry respectively. Choose the correct option from the

following.
1) I =Iz; () I.>1z ) I, <1,
How can we achieve the right option ?

I_n such a circuit if V, =60y, IL%4-OmA, I, =20mA and the
unregulated iF‘PUt is 10V, calculate the value of series resistor to
‘work satisfactorily. 1415 +1a+1+2=5
(OIS Sl (T efops O Fafie wies+b ART i@ AL
HTo90e N (@7 TG A S| G5 (@R TiRe, &em

- @I4F (Rg) W% B ©iF (@I (Ry) FIE (G 51 7671 o it |

(I BI'G, Rg W Ry -4 A&l oz Rye S0 1, I (1, 55
oNR) Wit 1,7 firet fofere T | a1 fratt (piecht oW wm i Sfavea |

W) L=l; Q) ,>1, 9% @) <,
o RO R 1% R4 oA 7

;m SEECTICE (RS 60V, I, =40m4, I, =20ma SIS S
\?ﬁmvv&maﬁmmwm e
IR 0 iy 2 A MR " =

221



Or / wreat -

(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+ (Yara)+(1+2)=5

O | . F e 2)
aifers (ol 2 9oRe (ryeat walSt TSI AW F FAe &
ﬁm@ﬁmm@rcﬁ{aﬁw

[231



