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West Bengal State University
B.A./B.Sc./B.Com ( Honours, Major, General ) Examinations, 2014

PART - 11
PHYSICS — GENERAL
Paper - 11
Duration : 3 Hours | [ Full Marks : 100

Candidates are required to give their answers in their own words as far as practicable.
The figures in the margin indicate full marks.
Teq TYPIE e O (o1l AN |
ATFE AANGT 2T (TS |

1. Answer ény ten questions : 10 x 2 =20
@ @ o erem Ted e
a) Compare the spectra produced by a prism and a plane diffraction grating.
forem aTal S @R STeR SR cafbr ar sifye acfifers gl
b) Find out the critical angle between two media if p; and pj be the refractive
indices of rarer and denser medium.
T @ o1 WK 2AfSTAE JAFH 8 pp TCT HE IR A6 (1 ey F | :
c) A soap bubble in white light produces colour while a glass slab does not. 1
Explain.
HRTEE AW e T g IR Fo1 (AT 11 QA S
d) In an AC circuit, if current i = 50sin(400nt), find rms value of current and \
frequency.
T6Te +FS! AMEA@ i = 50sin(400nt) 2, AAMRIER rms T 8 FHF FO
}@ ?
e) Convert into binary : 37-675
fges FRATY TN FF : 37-675 t
f) Draw the circuit of a two-input AND gate using diodes.

7% &=e(6 AR AND (o068 TSN TG ey W et |
g) What is Lorcntz—FitzGerald lenigth contraction ?

AEAHA-TPHGATS qd) FALCPIBA PP ¢ ?
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h)

i)

k)

)

) a)

b)

What are the eigenfunctions and the eigenvalues ? Give examples.

IR WS @ WRCH [N I A 2 SHieee et |
Why is a parallel LCR circuit called 'rejector circuit' ?

(4 LCR HIZAET SNATY AP I 9841 A 2
Find out the mean value of alternating e.m.f.

93! SfGesEe IETa T I oy FF |
What is an electron-volt ? What is its relation with joule ?

1 BETREA-COID o 2 Speera M @3 7S 6 2.

What type of grating is necessary to produce diffraction of X-rays ? Explain.

X2 weiey whics o gaea caftr eame o gRiw e |
Find out X and Y of the following :

92U238 + 9 He? 94Pu2‘4l + X

15P30 ~P 14Si30 +Y

e a7me X ¢ Y ey w5

92U238 +'5 He4 -y 94Pu241 + X

15P30 - 14Si30 +Y

Calculate the energy in electron-volt when 1 a.m.u. of mass is converted into
energy. (1 am.u. = 1-66 x 1024 gm )

1 a.m.u. S *fete TR 9@ 7 eV *fE (o9 2@ 2

(1amu. =1-66x10%% gm)
What are a4 . and B, . of a transistor ?

RIeTDI9-99 oy, 8 By, P AET 2
Group - A
et - =
Answer any one question. 1x10=10

@ @ 9o 47 Teq fue |
Define optical path.
HIETFAT e 2

Deduce an expression for the limiting angle of prism beyond which there will
be no emergent ray.

@wm%www%cw@mwﬁﬂﬁ%mm@ﬁw

T |




a)

b)

c)

a)

b)

c)
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Two co-axially combined convex lenses of focal lengths 10 cm and 20 cm
respectively are placed on an optical bench. What will be the focal length if
they are in contact ? Next, what will be the equivalent focal length when they
are separated by a distance of 5 cm ? 2 w242

76 T 1o (IR (MK @G 10 cm 8 20 cm ] FAFRISIE AR IECE |
QR AT L8 S AE F© (@I W) 2@ 2 o @77 469 W@ 5 cm 499
A 2 O[@ T CFIPIT GAg PO A ?

What is chromatic aberration ? Explain the reason of it for the image formed
by a lens.

e B AT 2 @7 a1 sifde eifefama es@ @ F179 R 6 |

An achromatic converging combination of equivalent focal length 30 cm is

constructed with two lenses. If the dispersive power of one lens is twice the

other, find the focal length of the two lenses.

o TESTE RIS 30 cm O CFIPPT (Aedia SR ST FHAr 510 @41 % | ¥fr

@<fb eTevT famgael wwol wefibe faed 27 o 71 qiba crrerT trdy fRefy v |

Show that in a Huygens' eye-piece for minimum chromatic aberration, the
3

equivalent focal length of the eye-piece is 5 times of the focal length of the

eye lens. .5 e B 6
G @ PAoT MR T B SfSr@d oo (1T (i e e
1T (T % @ 2|

Group - B
faeret - 4

Answer any two questions. 2x 10 =20

A (P 6 2Araq e e |

Derive the expression for the intensity of light at a point due to superposition
of waves coming from two light sources.

b SPIsTe WEE e (A Fiote el Sofionermy T@ W [Rvre st
A A SoAAMA P |

What is Zone plate ? How does it behave like a convex lens ?

Foe Fer [ 2 e aft Tee @R o SbE 6 2

A monochromatic parallel light wave of wavelength 5895 A is incident on a
thin glass plate so that the refracting angle within the glass plate is 60°.
What will be the minimum thickness of the glass plate so that it appears
black for reflected rays ? ( R.I. of glass is' 1-5 ) e e e A T
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b)

b)

c)

5895 A SHHMCN AN A @z GFH AT FIA (G T AFASIE
wieifoe 21 (@ I foon AR afosma @9 21 60° 1 163 afesi s 1.5 | Fb
AR TS (I4 o 2@ afowfre afwe (ebfloe Fen @i 2

What are dispersive power and resolving power of a grating ?

cafbecn fampael 3ol @ fReEd 5ol 9=1cs fo @R 2

Show that a grating which has 500 lines in total is capable of resolving
sodium D; and D, lines of wavelengths 5896 A and 5890 A in second order

(n=2). |

I P (T (6 500 @41 4 cafbe 5896 A @3 5890 A wasitnds faf*ie enfeam
D, 8 D, “TERAS @SN ey [Reerae $co 3N 2@ (n=2) !

What is absent spectra or missing order in a grating ? 282 )+4 +2
calfbg-@ =i I Sl o @ @ FE T 2

Derive an expression for the intensity distribution of the interference pattern
in Young's double slit experimental arrangement.

2W-GF HAFR (O AENE T3 ((F JoT© S SoAfFoNcen we @ faee @
I AT A @6 AR o w7

What are fringes of constant width and fringes of constant inclination ? Give
examples.

FAE@Y ¢ FAAfod AT fF 2 Twizae e |

In a Young's experiment the distarice between slits is 0:25 mm and the
perpendicular distance of screen from the slit plane is 50 cm. Find the fringe
width if wavelength of light is 5896 A. 4+3+3

BH2-a% 2w 9 @R W @Y 0-25 mm @8 @IREA O (A AU oTE
98¢ 50 cm | ARFH 5896 A ST S TR FAET AETI-HE O R ?

What is specific rotation of an optically active material ?

HIEFHAET 399 S WS I07C0 [ (@I 2

What is the difference between positive crystal and negative crystal ?

LAIGF @ WGP (PN Wy N 6 2

20 gm of cane sugar is dissolved in 100 ml of water. Find out the optical
rotation of a 20 cm column' of this cane sugar solution. Given that the
specific rotation of pure cane sugar is 65-5° with sodium light. 23 +5
100 ml S 20 gm THFFA FAGS AT | @8 FGCE 20 cm M G IS
ARG Yo W el 3% | (re g CNfeas SieEmy Rew T e
RE 65-5° |
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b)

a)

b)
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Group - C
faete -

Answer any two questions. 2x10=20

@ @F w6 oraa Ted e |

State Ampere's circuital law. Using the law calculate the magnetic field due
to a current carrying endless solenoid (Toroid). i

PRI oAfi@se ot ge a1 @8 T o S AR AHETed
(BTRCe) (BT el fefy et |

A rectangular wire loop of 20 cm x 10 cm carries SA current. A magnetic
field of strength 02 T is acting parallel to the longer arm of the loop.
Calculate the force on the loop and the torque on the loop.

20 cm x 10 cm WIET @3 G 52 5A ©fbeeqR a2 FAR| 0-2 T WA
@3 (51 CF@ [0 MIoR A=A FAABACE IS FACE | [0 @2 oY@ o1 @32 5
fofg |

What ié the coefficient of self inductance ? What is its unit ?
F@ BT PIF IET ? 9 9FF [ 2 (1+3)+(1+3)+(1+1)

Derive the expression for growth of current in a capacitor C connected in
series with a battery of e.m.f. E and resistance R.

@d WRIE J& @A R 932 qFF C-(F 96 E SfGeblme w#ye ofoe (FIEd A
@ AR & T4 257 | IS0 OfbeeiaR i A Fefa v |

What do you mean by time constant of this circuit ? What is its role ?

o IO CH(@ TN FAF 0700 6 (@R 938 93 G 6 2

What is the difference between I-H and B-H curves of a magnetic material ?

(515 *MIA [-H 932 B-H @Tfbr@a s «1ely f 2 4+(2+2)+2

In an AC circuit with L, C and R in series, show that the current in
the circuit will be maximum when the frequency o of the a.c. - source will

1
JLC '

@ WRI@ & L, C, R IS &R 369 a.c. SfTeEIRI FAE o I A9
I (I TGS LI TS 7 M 0 = —

be o =

7|

JLc
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i % B

12

b)

b)

b)

The secondary and primary coils of a transformer have coefficient of self
inductance L; and L, respectively. If M be their coefficient of mutual

inductance then show that M = JL,L, .

9@l TTefEa o9 @ PRl ﬁf@?‘?ﬁﬁ F[EHE AVNEE L8 Ly, RE ER OIMI
ARPAE S @E M 2@ H @ M = JLL, .

For long distance transmission AC is more advantageous than D.C. Explain
in brief. o+ 3=l
ES] HIE (AT S AC, DC-F G (AN TG (1 0 Q1T 364 |
What do you mean by 'intensity of magnetisation' of a bar magnet ? What is

its unit ? Write down the relation of it with magnetic induction and magnetic
field intensity.

%S pHEPA BEEA Sl 0o fF @E 2 93 @3 5 2 (BEe Wi e e e
ARETA R 99 FFf6 o1 |

What are magnetic permeability and magnetic susceptibility of a magnetic
substance ? Establish a relation between the two.

(@ BIES 2wid cowrel @ BlEPAEel P IET 2 @8 wibd W ool e
G |

State Curie law. What is Curie point ? (1R bt + 20 5] )

A >jaft Rge w91 FR g 379 A6 2

Group - D
faett - 1
Answer any one question. 15 10.= 10

@ I @b g Teg e |
Draw the circuit diagram to study the output characteristics -of an n-p-n
transistor in CE mode.
SAYIE [FET—E AR IET n-p-n FAFEEHIRR Hob erafvaft e sa om
ARG TGN S 6 |
Draw the output characteristics of the above transistor and label different
regions.
e Bifertica Smhob iafbalt saa s [ifea swaaf e sw )
Explain graphically the operation of transistor amplifier in CE mode. What is
Q point ? 2+34(4+1)
A e qE fnfertla Radwrn eiiie Rera s srfes [ 1

94 ?




13.

14.

185.

b)

c)

a)

b)

c)

a)

b)

c)
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Draw an OR gate using two p-n junction diodes and explain its operation.
7% p-n I IWC IRZIA FE@ OR (56 THA FF4 G4 9 IR AT 5 |

What is the difference between Zener breakdown and Avalanche
breakdown ?

mmewmmmoﬂ@ﬁs?

Provethat (A+ B)(A+ C)=A + BC. P R e
NIIFAIIT (A+B)(A+C)=A+ BC.
Group - E
et - ¢

Answer any two questions. 2x10=20

@ @H 76 2rew Tew fir |
What are the postulates of special theory of relativity ?
faera smeeifee swga fertafe &y

Using the Lorentz transformation equations find length contraction equation.
RN -3 FAGA NI SACF 0y FCPA AN (a9 9 |

The kinetic energy of an electron having rest mass mg is equal to its rest
mass energy. Find out the velocity and momentum of the electron.

my PR-ema @3t FeREa oforfe fe@ra fFmsaxfen swm 2e 2EEale
sferast @ SA@s [efy 3% | 2+4+(2+2)

What is photoelectric effect ? How was it explained by Einstein with
quantum theory of light ?

- IETR-SfCefFR FIE IE ? WEND (PO Ogd ARNEAT WBTo1RA [FEI@ @3

1 ke 2

Work function of a metal is 1:07 eV. What will be the maximum kinetic
energy of the ejected electrons when the light of wavelength 6000 A is
incident on the metal ? Find also threshold frequency and stopping potential

for the metal. ( h = 6-63x10734 J sec)

@A QA I JPFS 1.07 eV | 6000 A STHECA ST @ ATg Tofa AeAfoe
T 5fe 2EBER T fonfe w0 2@ 2 qon oRfes +im ¢ fgfe faewa I+
F©? (h=6-63x10"% J sec)

How the method of radio carbon dating can be used to determine the age of
an old rock ? I 3 B 2 T ) T

(TN PR (Ofbr srwfors fFer aw sjareT fFemigs e ey = aw 2
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16.

17,

a)

b)

<)

d)

b)

c)

Write down Bragg's law of X-ray diffraction.

X-aM@ W9RSET Bragg-93 @it @1

What are the Stokes and anti-Stokes lines ? Explain their origin.

o1 ¢ fAordle GO @ [ 2 e Teoifed I I IFF

What is Compton wavelength ? :

TGN ST PP IET ?

Find out the momentum of a photon of frequency v. 296 X322+ 242
v -FHAICER (FIGER ©OA@e Refy e |

Write down time dependent Schrédinger wave equation for a particle moving
in one dimension.

Qg ST 17 &1 39T A Schrodinger 1% AN 19 |

From Bohr's theory obtain an expression for the energy of hydrogen atom.
@A ©F (AE RGNS AN *few AfFen ey w1

Assuming Rydberg constant Ry =109737 em™!

, calculate the longest and
shortest wavelengths of Balmer series. 2+4+(2+2)

faearsl &3% WA Ry =109737 cm™! @ @ IR @fiw Afew ¢ zHew
SR d) e de |




