PHSG(GEN)-02
West Bengal State University

/ B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2015
PART-II
PHYSICS- General
Paper- II
Duration : 3 Hours Full Marks : 100

The figures in the margin indicate full marks.
AR A 2fEIER (e |

1. Answer any ten questions from the following : 10x 2 =20

-G weifB el Owa fue ¢

a)

b)

c)

d)

€)

What do you mean by coherent sources ?
$2% T3 I&(S & (AR 2

Why is central fringe of Newton's ring dark ?

ATh -9z AeTCaa (T R preacela o8 == 2

Write the .differences between Fresnel and Fraunhofer types of

diffraction.

e 8 TATFIR WATS A W4 “fyafe o |

On what factors does the dispersive power of a grating depend ?
cafbscaz Rgad = & & Rams S Asawa ¢

What is time dilation ?

scRa Rgfe & ¢

Write the expression of a.c. sinusoidal voltage of r.m.s. value 230 V and

frequency 50 Hz .
230 V 35f14 & TW 93 50 Hz IS ARIS] (SIT-ored A af e |
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g

h)

i)

1)

k)

1)

m)

n)

0)

Covert into binary : 23.

faw 1A FATI TP 3 23

Define retentivity and coercivity of magnetic material.

GTFS *Mea 4Re we! @ e FEPleTer A5 i |

Write down Einstein's photoelectric equation and explain the symbols.
WO TCARFefEe fFar wieadl figs @3 edie Bl e 3 |
State Heisenberg's uncertainty principle.

QSR sl e By |

What is mass defect ?

<3 qiofe & ¢

Write down the time independent Schrodinger equation for a particle
subject to potential V.m in one dimension.

s Farers geafer @G ANwadb &, 199 43 = v, Efefen w
faca Qe |

Draw OR gate using NAND gates only.

BYE NAND gate T2 OR gate TR 34|

Find out X and Y in the following :
FnfERe X e Y fdfa w9 ¢

6 1 3
3 g lH + X
9 4 12
4Be + 2He =t 6C +Y
Explain the working principle of LED.

LED-93 IS I T4 |

5 .
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b)

c)

d)

b)

c)

~ e PHSG(GEN)-02
Group-A
faee -%
Answer any one question. 1 x TOS=0

A G0 AT TB e

State Fermat's principle. 2
e Aife Rge F@ |

Prove the laws of refraction from Fermat's principle. 3
Frafa TS (A AT s eme 3w |

Establish the Newton's equation for conjugate foci. 3

SR (TR YOIETA CF0E WO AT Fiom 91 |

Define angular dispersion and dispersive power of a prism. 2
e (@i Imgad ¢ imae wwer Al 7|

What is spherlqal aberration ? What are the ways to remove this ? 2 + 2
(AT Bt 2 92 FH 3 FIA ComefH F & 2

The distance between object and screen is d. The distance between the

two positions of a convex lens for which images are produced is x. Show

2
that the ratio of the size of the images in two cases is (g+§) 7 4

ol @ IFA T AY d E 93R G Y (RS T&& 7™ @ 1o S AfoRk=
1IN F(I IR T TG x ZCA A6 I3 (T G2 73 CF(F 2R TPIA7 A1

d+x
d-x

=
) EIal
Find the expression of deviation of a ray of light through a thin prism. 2

I sitea! et w4 fea sicens afia pifew aifemren Ry we |
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4 a)
b)

c)

B a)
> b)

Group-B
faete -4
Answer any two questions. 2x10=20

(-G g 2rid Ted e ¢

Find the cohditions for constructive and destructive interference due to a

thin film for reflected light. Why is extended light source needed ? 4 + 1

sAieet Aca efowfae wamafm Afesaa T e ¢ WA AfepIEd
“Safel el e | e SET SR AremiTe! (@ 21 fog |

A mica sheet of thickness 12 x 10 'm is placed in the path of an
interfering wave so that the central bright fringe is shifted equal to width
of a bright fringe. Calculate the refractive index of mica. Wavelength of

monochromatic light source is 6 x 10 " m. 3

6 x 107 m SHACHA GBI WA AW O A 57 A 24| G
fepIA SAE 2102 12 x 107 m %F G2 wAee I 4TS AT (T Sege
A« Tegel #ba W 1A WA I | @ afowarz fefy s |

Is law of conservation of energy violated in destructive interference ?

Explain. 2
RN Arfeonica @ =f@a seae 3@ a1feqe 27 2 I I8 |

Show that the radii of dark rings of Newton's ring experiment are

proportional to the square root of integer numbers. _ 4

e 8o AR o e gwearda Refem Ipid wwe SRR 3sfpeaa
AT |

How can the central spot be bright ? 2

feea @y b Tuge 20e 9 2
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c)
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Newton's ring is obtained by the reflected rays from the liquid placed
between the plano-convex lens of radius of curvature 90 cm and a plane
glass plate. The diameter of third bright ring is 2 mm. Find the refractive
index of the liquid. The wavelength of light used is 5890A. 4

90 cm IFS-ATLT G ATSTEANGH (7% Q3L GF U FASH M5 (2B T TIA
@Y fSTfore AR AR FEo [ ol = | PN Teget fAHT I 2 mm
e, OACe aAfovarz el s | 73z SIteNa o= el 5890 A |

6 a) Explain with diagrar‘n the methlod of diffraction due to double slit for a
monochromatic light. . 4
J TogE 7l DA G AR &) I @AER w7 SoRea swfs i
IEA |
b) A point object is placed in front of a zone plate on its axis. First two
bright images are obtained on the other side at distances 24 cm and 4
cm respectively. Wavelength of light incident is 5895-A. Find (i) object
distance from the zone plate, (ii) radius of first zone and (iii) primary
focal length of the zone plate. 4
G NGF FAEI FYC ACHFA ToF G IWR (@A T3 92 A 24 cm
€938 4 cm WA 2 4 Tugel ofefrw onem (et weifoe wiER wwEmod
5895 A (A, (i) NUH T (WF IVRAMA GHG, (i) AN NG TG @32
(iii) NGE FECER AL P 7 Wl I |
c) Wavelength of the incident light is 5000 A. If number of lines per cm in
the grating is 3048, then find the maximum possible order that can be
seen. 2
L
wiefe® SR SIH 5000 A 932 (@ff-a GIFBRDTT @A™ A 3048 A
%S TS A (71 7Y A el a2y | ‘
/ 4 a) Explain Brewster's law. ; 2
DA @i IR T |
b) How does Nicol prism act as an analyser ? 3
et fererw Rrenca s &t e @t ¢
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c)

b)

c)

d)

What is quarter wave plate ? The optical axis of a quartz plate is parallel
to its plane. A plane polarized light is incident on the plate normally.
Find the minimum thickness of the plate such that ordinary and
extraordinary rays will rejoin to produce plane polarized light again.

n,=15442, u_=15533 and A=5 x 10" m. 24+3

e o2 (26 & 7 93 @IS (26 AT TF OIF SEAT AN W | G0
NG FANIG® e & (A5 ToF TSI Ao 25 | (2ha 7S @Y T A
YR @ SHYAY AT 2T JF e SR 93 Taes FNAfSe wiea (o)
FATS A ?

n,=15442, u =1-5533 9% A= 5 x 107/ fib |

Group-C
faetet - o
Answer any two questions. 2x10=20

-CIEA1 qfo e Tea e |

What is magnetic shell ? Show that magnetic moment of a magnetic shell
is equal to the product of area of the shell and the strength of the shell ?

2+2

- AIO-pES B 2 (TR (@ AOFHEA (BT9T INF NS CHATe 6 O’ BITE

HAH |

Magnetic moment of a magnetised steel wire of length [ is M. What will be
the magnetic moment if the wire is turned to a shape of half circle ?%o 2

L e @3 e T SIR G1es I M| SR IR wigesr 3
2E B1ES I O (A ? , :

In a place a bar magnet completes 10 oscillations in 90 sec. In this place
B = 200 tesla. In another place B = 250 tesla, then find the time period of
oscillation for that place. 3

G WO-FES (W W 90 GRS 10 (e Fom IT | & YA B-9F TH 200
(ool | S Bl B-93 W 250 (5ol 2031 & I FRSI (MEPIE 3 B ?

Define intensity of magnetisation. 1

PEIA CIgeia Aew faw |
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9 a) Show that electrostatic field is conservative. 3
o (@ fa ofe owa AR |
b) Calculate the potential energy of an electric dipole of dipole moment
p placed in a uniform electric field E. 3
Fa ofbecwa E-(e gioe p ot o R wafd ofde-oma Rfoxfe Fd
I |
c) Find the expression of loss of energy due to sharing of charées between
two conductors of capacitances Cl and 02 kept at potential V| and vy,
respectively (V;>V,). e
C, 9% C,4 ey ¥ 1 AR foon wwm B o =fq weibras
et Fef v | AR e Rew TUiF Vi aR v, R V) >V, |
10. a) State the Gauss's theorem. 2
1A Toomifs e s |
b) Applying Gauss's theorem find the intensity due to a uniformly charged
thin spherical shell for —
TR T ATAIN I FAVSA TS AMGH (AT (AEI 789 CHFaeRe Fefm
FFA YA —
(1) the point is outside the shell
% caeitea AR
(i) the point is inside the shell. 3
W% (AT TSTHA |
c) Spherical conductor of radius 5 cm is charged at a potential 300 volts.
Considering, it is placed in air, calculate the effective outward force for
the charge per unit area.
(Given : €,=8-85 x107'% ) ; 3
5 cm PR @I ARAY (NFFE 300 volt ReTA WXS T 2= | (A0
YCS FS 4t A SR o) O AT ofS 9B CRata IR AR @
e @ | ‘
( (ReT ANZ: €,=8:85 x107'2 )
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d)

Pr. a)

c)

&% a)

b)

What type of magnetic materials should be chosen for constructing an

electromagnet ? 2
ofee-5a A T & «Aa GrHe o WA wa1 The ¢

Establish the equation of continuity of charges. 2
SR QRARIEFSR FFae efedt w6 |

State Kirchhoff's laws. 2
e sasf Rge a7 |

A cube of six planes is constructed with twelve wires of resistance r Q
each. Current enters from one corner of the cube and exits from
diagonally opposite corner point. Find the total resistance between these
two corners. ; 4

AT r Q @E A O ey 9 =1 o7 (IR Tarea ST A7 I = |
2T G (I TATa TS AT IR ¢ WA 3 37T [RoATe @ facy [sfe =3
9% ¥Z (IR g (NG (A [efm 321 |

The e.m.f. of a thermocouple with junction temperatures 0°C and t°C is
given by E = 158t - 0:03 tzu volt. Find (i) Neutral temperature,
(ii) Temperature of inversion, (iii) Peltier coefficient. 2
@ O A ACIEETREI SO 0°C @R °C, Sfewed I AT

E = 158t - 003 t2p volt Z&A (i) Marer® T, (i) Seaw Txewl,
(iii) AT woE Fefg Tz |

Group-D
faete -
Answer any one question. 1 x 10:=10
T-(IA 9o 2ATsia T et 8
Derive the relation between o and p for a transistor. 2

G GRIEFHTIR o 932 -9 K F=E Fof 9 |

For a common base transistor connection the value of current
amplification factor is 0-88. If emitter current is 1 mA, then find the
value of base current. 3

@R GRferticaa g gfi RAnet @3 Reda wedtea wiW 0-881 I i
2MCZA T 1 mA T, 93 B &R T S fJef a8 |
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c)

13 a)
b)
c)
14. a)
b)

c)

9 PHSG(GEN)-02
Explain with circuit diagram the wofkmg principle of bridge rectifier. 5
N4 Bamz 9o fiw aeyIercea FfeAE R fw |
Do the following binary addition and subtraction : 2+2
ficte e e et e R e ¢ ’
(i) 111 +111 + 111

(ii) 11010- 1101

Show that NAND gate is a universal gate. . -4
(72 (3, NAND (95 «3f6 el (of6 |
Write down De Morgan's laws. 2
fr wea asfE Y |
' Group-E
faeia - ¢ ,
Answer any two questions. 2x%x10=20

- RIEl ¥ 2Tars e i |

Show that kinetic energy of a particle is ¢? times of increase of mass of
the particle. Here c is the velocity of light in vacuum. 3

A @, @R T sfedfe sa w1 g o el @A o fRafte s
sifecaat | : .

Establish the relation of variation of mass with velocity. 5
sfetaTsia AR ST AfATS T A Zlof T |

A man standing on moon observes that two air crafts moving with
velocities 0-9¢c and 0-8c towards him in opposite direction. What will be
the relative velocity between them if it is measured by the man standing
on one of the aircrafts ? 2

s WS @ e S TRHRIRCS RdTe i (A% 0-9¢ 99k 0-8c (7 OF
e e TS (T | NEPRER 4 (1 (B 9fre wifbra st & T
oA (51 wAfAIe S0 6 W A A ¢
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15. a)
b)
c)
16. a)
b)

c)

Write down the properties of cathode rays. 3
MG AR wafafe {1

Explain the ‘ori/gin'of spectral series of hydrogen spectrum in the light of

Bohr's theory. : 5
(AR STFA WS FRrGIeem IeffeTia IeffeT ifia Seoife apram 4 |

The wavelength of first line of Balmer series of hydrogeh spectrum is
6563A. Find the wavelength of first line of Lyman series of this

spectrum, . 2

RQIEH IfAICe AN ENT AT @R STHAD 65634 11 G2 FAICS B
AT YT (AT SIHACHR T [7efT 26 |

What are continuous X-ray spectra and characteristic X-ray spectra ?

2+ 2

wfften -7 39l w3k AR ww-af 3o FIce AT 2

Explain Moseley's law according to Bohr's theory. : 3
(A OF A IS LE I L |

Velocity of an electron is obtained 100 m sec”! with an accuracy |
of 0-:005%. Find the maximum range in which the position of electron

can be calculated. Mass of electron = 91 x 10 ™5 kg. 3

0-005% THOR 43 ST AfST3al ANGT (7 100 m sec ! | A B
SNENR T4 & BT GG S e 391 A 2 ZESHEI T = 9-1 x 107 kg,
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