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1. Answer any eight questions from the following as directed : 1x8=8

o e e Wzdnr ee Ted s

(@)

(b)

(c)

(d)

(e)

(g9)

(h)

34T PHYS

The process of sharing charges with the earthiscalled |
(Fill in the blank)

offdita i@ SRR F efEas 3@ RT3
(=71 9% %7 )

What is the unit of mobility ?
MeroR G35 B2

Magnetic field lines are also called magnetic lines of force.
(State true or false)

GIfFT CFaEAPTIRE GIfFs @@ e @R @1 (3 7 Ay F3)
Find the magnitude of current induced in a coil of resistance
2Q if the e.m.f. induced there is 3-8x10-3V. _

I 2Q @IFR G oo G @R Wi [ge s 79 3-8x1073V &7,
(o8 O Wi (Rl Ry W= Hefa w1 |

What is the general feature of electromagnetic waves ?

R IR AR @R e

If the critical angle of water with respect to air is 48:75 and
sin 48:75=0-75, cos 48-75=0-65 and tan 48-75=1-14
approximately, what will be the refractive index of water ?

Y AATF AWK AFS (F19 48-75 WK sin 48-75=0.75,
cos 48-75=0-65 BT tan 48-75=1-14 (AF) T AN 2SR I

7q?

For a given frequency of incident radiation

is independent of its intensity." (Fill in the blanks)
e Ty weifce /RFer Iw@ 3R AR
@sie T T | (3T 31Z 23 77)

In a-particle scattering experiment for (i) small, and (i) large
impact parameters the scattering angles are approximately
equalto _________and . (Fill in the blanks)
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-l [ogRe «ISTFS (i) T, WE (i) TI6I GG 6T (Fao [0zl
IR A AT I | (T} 312 %7 F1)

If x equals one atomic mass number (u), then express y in
a.m.u.(u).

W x G AR ©F (1)< T T, (ST yF AREIRE S u-S 245
71 |

Write the full forms of (i) LCD, and (it) CRT
(i) LCD, S (i) CRT-3 5=v<{ T={ ol {14l |

If the current flowing through a coil of N number of turns and
cross-sectional area A be I, what will be its magnetic moment ?

I N AFgE OI% A CFATARMNE GO TR e 1 Rye dafze =7,
COUT PLHIOR TR A [ 292

Write the expressions for equivalent capacitances if the
capacitors C; and C, are connected in (i) series, and (ii) parallel.
C, OIF C, 4T G0 T (i) (T3, S (i) TG Fewls S I
TCAl CFACS ATYeT) 4ITgs AR 151 |

Mention the principle on which a transformer works.

61 Tfow GBI (GAEE T FE G200 SEd 74 |

Answer the following questions as directed : ' 2x10=20

AT SRR weTe frat ey el Al 8

(@)

34T PHYS

Classify the following into (i) polar, and (it) non-polar molecules :
COQ, HCl, H2 and HQO.

TS T TP (i) SR, TF (i) T TS (TGS 4 3
CO,, HCI, Hp Si% HyO ‘

OR/ 241

Calculate the flux passing through a circular area of radius
5cm placed perpendicular to a uniform electric field

E =200iNC™!.
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E =200iNC-! 4 e (73 93Ts, (71 Te@ Z9H T 5cm FHAES
93 FJEIFR CFITER WMEM 2R (R @@ SSA1Z s 34 |

“Inside a conductor, electrostatic field is zero.” Explain.

“sifeRiR rerTae FREyies cFa T X 1 Gy =49 |
OR/ @2l

A 12pF capacitor is connected to a S0V battery. How much
electrostatic energy is stored in the capacitor ?

12pF3 4I9S @bl 50 VI (IBIK] GO 51 AT I (R | IRFCIS fatiw
s Rfctagfes «ife Afws 32
Whose rules are applied in deriving Wheatstone bridge

principle ? Draw a Wheatstone bridge with four resistors, one
galvanometer and one battery. Yot 1Ye=2

Ro2H e[ A Fefa TR IR IR 773 st [ 202 BIfG @i, 6l
(SIETCSANGR N @Bl ([BINIE GUq 2268 F e WL 3l |

OR/ 534l

How will you connect n resistors each of resistance R to get
() maximum, and (ii) minimum effective resistance ? What will
be the resistances in (i) and (i) ?

R @ ABl @I 2RI (i) A, SIS (i) KT (@Y AR QIR0
ofi R Feaiel FAA? () W (10)S @R AR [ 29 [efm w1

Mention two inferences for F=0 from the equation

F:q(ﬁxé)where B#0 and qg#0, 1+1=2

F=02RAE F=q(0xB ) 7TeiBi =71 75 Braregs a1 S
TN, T8 B0 Wk g#0 |

OR/ &34t
Calculate the speed of light in vacuum using c, gyand &g.

C, Ho O £y ITTR TR I NGO (7AZIF (@91 SieA1 341 |
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Just write Yes or No : 4xVYp=2

(i) Can a changing magnetic field exert force on a stationary
charge ?

(i) Can a moving charge exert force/torque on a stationary
magnet ? ' :

(iii) Can a moving magnet exert force on a stationary charge ?

(iv) Can a changing magnetic field produce an emf in a
stationary conductor ?

@A #NzF A @ s

() Q4 RSP GIfEs oFag @bl B SR esiTe I@ Arael SR
AN ?

(i) <1 ST A GBIeT B3 TR 8719 Te1 /T &ACHls! PR AT 2

(i) @Cle SN pICE <Ot 27 SR SoTo I6 ATHS FET A 2

(iv) Q¥ ARTSTNS GIEF CFaz o 29 ~RaRe WRE [77e b1ere 367
e FRI A=A ?

OR / G241

Show that the emf induced in a conductor of length [ and
moving a distance x with a velocity v perpendicular to the

“magnetic field Bis ¢= Blv.

Yed (@ | TR GOl ARAIR] G (Fa? 991 v ([ 5IfS SR M

 x VAg o IE, (90 Sf° e (1 Wi Kiye b 61 79 £ = Blv |

Mention whether the induced current flowing in a coil is
clockwise or anticlockwise if the coil is (i) inserted to a uniform
magnetic field, and (ii) taken out of the magnetic field
perpendicularly. 1+1=2
aGt P IW FTHONE QAN (i) G oFas TR al 27, 9 (i) Gifs
CFIRORI TR ol 7@ (ors wiike Rige 4z I IR e 29
TCR FoR Rors s 27 T 341 |

[5] | Contd.



(g)

(v

34T PHYS

BIKALI COLLEGE LIBRARY

OR / G471

Derive the dimensional formula of mutual inductance or self-
inductance. 2

RS AT GOlRF I TS @iFT TQARFETRE Aol ey 3|

The induced emf generated by an AC generator is € = gy sin2zvt .
Draw a graph representing the expression and name the terms
& and v

a5l +fRae] ez BerimEe TR (2[l wike Rye v 9 wee MARmE

oI R 8

£ =gy sin2avt
TE ATHRIFTE SR GBI (74 S 90| 6 SF v F1 &1 |

OR / @4t

Find out the peak value of the household line voltage of 220V,
which is an rms value.

o LS (@APIST FIEA [Fed 5% BT T 220 V 20 2R FE I
IEERE S

Arrange the following parts of electromagnetic spectrum in
ascending value of frequency : ‘
microwaves (MW), radio waves (RW), visible rays (VR) and
infrared waves (IR) »

e pEelm q@fEiR wmo@@ﬂww:ﬁ@iﬁrmﬁam@mm
LGl ¢

TFES (MW), @RS @S (RW), P 3 (VR) SIS SRENRS
921 (IR)

OR / Tl
Which physical quantity remains the same for X-rays of wave-

length 1071°m, red light of wavelength 68004 and radio waves
of wavelength 500m ? Also mention the value of it. 1+1=2

[6]



G

34T PHYS

BIKALI COLLEGE LIBRARY

(FIN! (oTie FM 10719m S3erdR 964 3[4, 68004 THRatwdi= Tel
(728 T 500m SIGETTHR (@8’ S8R AE G A2 AFGR T
T i< | ‘

If 1 and 2 be the denser (water) and rarer (air) media respectively
and i, be the critical angle, what will be the expressions for n,
and np; ?

W 1 BIF 2 T Ao (A1) SN ALO () TN A i, TG (Pl =
(ACIAT nlg < n21'a Wﬁ]ﬁ .@1 ﬁi??

. OR / 9%t

A magician makes a glass lens with n= 1-47 which disappears
in a trough of liquid. What is the refractive index of the liquid ?
Could the liquid be water ? 1+1=2

T GG n=1-47 2SI T T Q4 TOAR TR GIRIN 95 F=
TS s TS (@A O (2 AiRe | sl Afoais e 3
Al R AT @2

Calculate the energy of an incident photon of a monochromatic
light of frequency 6-0x104Hz.

6-0x 1014 Hz T[T (@Il GF QI T2fSo (2lizd o+ ok =&
Sie) 4T | :

OR / &<l

In a hydrogen atom the kinetic energy (K) and electrostatic
potential energy (U) of an electron are as given below :
2 2
K==-2 and U=--2
8regr 4regr

Calculate the total energy(E}. What does its sign mean? °
1+1=2

RRGCEA ANl BrS BEFGE NS (K) =i B agies &S % (U)

el

2 2
e e
o U=-
8regr 4megr

BEFGAGIR I *iE siomi 91 | IR B0 & sprae
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3. Answer the following questions: 3%x9=27
weTe foral epTEa S A ¢
(@) 1f n capacitors having capacities C,,C,,..c.ccne.o..... ,C,, are

connected in parallel show that the total capacity of the
combination 1is '

C=3 C; 3

T C,Cppevenrenannnnns ,C,, ARG NV 49T M TG Feswrs s

(b)

34T PHYS

TR W (S8 (Y8 (@ FTEHIOR JP 4_TG 2]

OR / 52t

A spherical conductor of radius 12cm has a charge of
1-6x10~7C distributed uniformly on its surface. What is the
electric field,

(i) inside the sphere,
(1) on the surface of the sphere,

(i) at a point 18cm from the centre of the sphere ?
Ya+1+1%=3

12cm IS 961 (IR AR 70 1-6x 10~7 C SR e [ese
[

i) OEIER oz,

(i) . CIEFER 7P,

(iti) (NETIER (FHI?R 18cm 9S AYieT CFF ke o 92
What are the major types of commercially produced resistors

for domestic use or in laboratory ? Give an idea about the
approximate range or size of such resistors. Yot Yot+2=3
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T TITS TR SRS IR IR AT Foie Teotifvs @iaaa
A4 TR [ e GEER @R TN 1 e [aca 9o e

OR / g4t

Describe any one application of Gauss’s law. 3

SICSR Ja] Pl G5Y At I¢f= 3 |

If a charge particle of mass m and charge g rotates in a
circular path of radius r in a magnetic field B, show that its
speed is, , 3
_rgB
m

M g DTS SN m*aa«ﬂﬁa?ancﬁf*‘aasm—mw @msq @
FAGR B,

OR / &34/

In the above question if v=rgB/m be the speed of the particle,
find its angular frequency (w) and time period (T). 1%+1'%.=3

GATT 2PATBIS TM TR WS v = rgB/m T, (O[S TR (4T TS
(w) I “higwa (T) Refa st
A ‘pair of adjacent coils has a mutual inductance of 1-5H. If

the current in one coil changes from 0 to 20A in 0-5s, what is
the change of flux linkage with the coil ?° 3

CHI-SHRGF A GAR PR AT 1-5H | I 961 OIS 212 JH
0-55-% 0 7€ 20A-(51 ARTST 2H, (0T D! FEAR 0O Go© FIH
N 792
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OR / @241
Fill in the blanks given below regarding dipole analogy between
clectrostatics and magnetism : 6x%= 3
Electrostatics Magnetism

g

i) o

(i) —— m

. =P

(i) 4regr

: Ho 2m

iv) —— 473
(v) pxE
v) ——— -m.B
oee T 9 S Rpe Wi pEey Aide e wge sRe-liame
T 21T 4R T 8 '

fzfs fage pEe

-
0 2
(ii) i

.. _—P

() Amegr

) Mo 2m

(ll)) —_— 4,27.3

(v) pxE
vi) — ~-m.B
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A convex lens of focal length fin an instrument is producing a
virtual and magnified image at the near point (D). If the object
distance is u show that its magnification is

m=1+2

Name the instrument. 2Yo+16=3

&5l TCEARE TZ0 AF [ TG MO QA TG (ET0A GOl T S S
+RafSs afsfr Mt W (D)-© 51om Rz I TFRE {9 u 2 (50F
@mYedl (@ 3qR Af[da

OR / T4

In the above question if the lens produces a virtual and many
times magnified image at infinity show that its magnification
is

D
m=—
f
Where is the object situated ? 2Y2+2=3

@219 2SO M AN GBI SFe I J2atd ARide afeiRT sefiwe siew
TE (S0F (A (T TR ARG

D

| f

Was’@waﬁg?

m =

Discuss the phenomenon of refraction of a plane wave at a
denser medium and show that in this phenomenon frequency
remains the same. 2+1=3

TSR TS Bl TS SR AR @A ARG AT I S
@ed (@ G AR FAIRT FARRSS (Z AT |
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OR / Q4!

In Young’s double-slit experiment, the slits are separated by
2-8x10“m and the screen is placed 1-4m away. The distance
between the central bright fringe and the fourth bright fringe
is 1-2x1072m. Determine the wavelength of light used in the

experiment in nm.

3

el fa-fem #19rFTS fom YR TS IRAM 2-8x 104 m T MW =9
1-4m| %" Soga AR R vod Tega AABoR @e 1-2x102m |

SIFIGIO (L T4 (AN SI6IW nm GFow RdT 11|

Write the following expressions in words.

. nh
) L=—
1) e

(i) hv = E; - E; where E; > Ef

were fral ereRIR qUBl =TwE w91 |
; nh
(l) L—E

(i) hv=E-E; TS E; > Ef
OR / &2t

A photon has a wavelength of 1-00nm. Find—
() its momentum, and

(i) its energy.

B! F57R SR 1-00nm TTE Wl ML el 1 8
() TR SR, AT

(i) TR e

[12]
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Using the following symbols write the expressions for mass
defect (Am) and binding energy :

() M -  mass of the nucleus

(i) Z -  charge number

(i) A - mass number

(iv) E, -  binding energy

(v) m, - mass of a proton

(vi) m, - mass of a neutron

(vii) m, -  mass of an electron |

If the nucleus is to be broken into its constituent nucleons,
how much energy will be needed ? 2+1=3

ToTe Al ANFOATZ /R SR oW (Am) T IF #ET e 5
fera 8

G M - ofFam et

G) Z - ONYE AR
(i) A - SR

(iv) E, - @&

(v) m, - <5l A5Y ©F

(vi) m, - <51 ISR ©F

(vii) my -  <Bl FETPGE S |
T NefFaregs!, 2 sifde St sTRea St 27, (ors A =ifes eiraed
7q? ‘

OR / &2l

Write a few lines on nuclear fission or fusion. 1%+1%=3

RCRT ReIre T TG So9e (= i |

Which of metal, semiconductor, and insulator has minimum
resistivity and maximum conductivity ? Draw energy band
diagram for metal and insulator. - : 1+1+1=3

SRR, TEARRIZ) W% TARRIZ] “viefa fSoas (@INGR @il 7Y WiF -

SAfRRIES TE® 2 4 S ST A1 = S-+iba Ba s |
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OR / G2d1
Write a few lines on p-type or n-type semiconductor with
at least two examples. 2+Y2+2=3
PO A n-GiEld SARRER erke @HRTN & Wi g@es 5o
Tz fral | ’
4. Answer any three of the following questions : 5x3=15

wers il epTRA frwrer fofabre Tel Al ¢

(a) Derive the expression of potential V(r) at a point P due to a
charge Q. Draw graphs to show the variation of electric potential
and the electrostatic field with distance. 3+2=5

Q IR AR P Rgs e V()= am@Eitd Refa 71 | el s Refergios
Feq e Rfotagfss oFg @ «ifkada - (AR @1 (@1-foa siga

Eall
(b) Derive any two of the following :
, . _ne’tE
(i) i—
52
) o= ne<r
m
ml
(i) R= ne’rA
where the symbols have their usual meaning.
What do you mean by limitations of Ohm’s law ? 2+2+1=5
. . ne?rE
(i) =
m
2 A}
[ o= ne<r
m
aee R s ml
g ne?zrA

T IATS AT FAoA61 WY I2H FRCZ
SI'% @ Amel e & gae

34T PHYS [14]
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Discuss in detail about the torque acting on a rectangular coil
carrying current and placed in a uniform magnetic field. S

G T G (IS oW 341 Rigje 2@iEs ol @BR e ks fFar 31
6 R e weeina <t |

Draw a series LCR circuit connected to a variable frequéncy
230V source, L=5-0H, C=80uF and R=40Q. Now determlne——

(i)  the source frequency(w,) at resonance;

{ii) the impedance (Z) of the circuit at resonance.
1+2%+1%=5

cqﬁﬁw LCR ST @51 SIS 1 T8 TS T (R AR 161 TS
230 VI 9Bl €, L=5-0H, C=80uF 9% R=40Q | afem Ffa sa—
(i) SFFEM R (2Rl SRES ARTET I SR TS (wy);

(ii) ISANGR JF A (2) |

Show that the refractive index of the material of a prism is,
ny _ sm[(A+Dm)/2]

ol = n, sin[ A/2]
Also show that for small angle prlsm
D, =(ny, -1)A 3+2=5
e (@ foer oifs »mief GO eI,
ny Sin[(A+D111)/2]
Rgp=——% -
n, - sin[A/2]

I (TS (T 37 (DR [Fesm A,
D,, =(ng, ~1)A
Mention one characteristic of a p-n junction diode. Discuss

how a p-n junction diode works as a rectifier. Draw the IV
characteristic of a diode when it 1s in reverse bias. 1+3+1=5

GGl p-n G BIAGT 6i CAXE Sr=d I | p-n WINH TIFS @513 [
ﬂﬁﬂﬁ*@ﬁﬂtﬁ@ﬂ@%ﬂ@l%ﬁﬁwmﬁf-
W@WWWI
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