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S PHYSICS?

- U.G. 3rd Semester Exémination - 2019

[PROGRAMME]
Course Code : PHYS(G)CC-03-T(A),(B)&(C)
Full Marks : 40 Time : 25 Hours

The figures in the rzght—hand margin indicate marks.

Candidates are required to give their answers in their
own words as far as practicable.

Answer all the questions from Selected Option.

OPTION-A
PHYS(G)CC-03-T(A) |
(Analog Systems and Applications)

GROUP-A
1.  Answer any five of the following questions:
L5 2x5=1

a) Define accuracy and- tesolutlon for a D/A
converter. : |

B b)  What is the difference between dlfferentlal and
B - common mode 1nputs for an op-amp‘7




-- ': Show that, I =Bla+(B+1)Ic§o-

characteristic.

g) State the advantages of negative feedback.

h)  What do you understand by biasing of a
transistor? Why there is a necessity of biasing?

GROUP-B |
Answer any two of the following questions:

5%x2=10

})/Wﬁat is a rectifier? Explain the use of 3 p-n
_ Junction diode as a haf-

full-wave rectifier.

2.

wave and a center tap

1+4
‘Draw the " circuit diagram of a single stage
common emitter (CE) transistor amplifier

using "-p-n transistor and exp

lain the working
of a CE amplifier,

5
What is the difference between positive and
negative feedback? Ap amplifier has 3 gain of

100 without feedback. This gain is reduced to

50 with negative feedback. F ind the feedback
fraction of the amplifier, 3+2

) What is ap OP-AMP? wWhat are the
g . Characteristics of an OP-AMp? Give its circuit
~ Symbol and state it application, 1+2+2

.'(2) . = .‘ 1

What is a Zener diode? Draw its volt-ampere

3. Answer any tw? of the foll

2)

d)

Why and which tyPe'?ofE_
in oscillator circuitss E Py
under which a feedback amp! o
oscillator. State .and exﬁ;a“
criterion for sustained 0S
oscillations get steady?,. 3
Explain with the .'helpfof app
diagram the working ? |
1)  Adder (or summmg amp
_if) " Subtractor

#ii) Integrator
/il\:)j Differentiator amplifier ;.

: o
‘What is a p-n junction 5
gttlﬁlsion and drift curren;:qur ,;
diode? Draw the energﬁ" rev
unbiased, forwar'fl an | »ec £
junction and explain the m e, N
flow under forwa1:d .'.md rev
full I-V characteristic for

What is the use of co!
Draw a diagra.m.ofh
amplifier. Explamus i
What are its advan!
- a multistage
- 20 and 30



OPTION-B
 PHYS(G)CC-03-T(B)

, (Elements of Modern Physics)

~ Answer any five questions: |
@-@IE i 2vew Ter e ¢

a) Why Compton effect cannot be observed with
visible light?

AL WIS I (2 Afefre 21 7 @2

b) A particle of mass 10 gm has a speed of

1 m/sec. If the speed is uncertain by 0.01%,
what is the minimum uncertainty in the position
of the particle?

;%—" AN O Gl T F© S {517/ G1es |
AR CEAC EL IO 0.03% % OF O SFI
TS T30t Fo 7

; ,’c) What is the wavelength associated with the
& electron accelerated through 1000 volts?

5009(@?’3%@%%@@%@3?%

2x5=10

FO?

d) The mmirn}lm energy for a particle entrapped
%h a oqe—dynensmnal box is 3.2x10-18 Joule.
‘Wh 32; the next energy in eV, the particle

2

f) What is mass defect? Ho 4

binding energy? = 3.
g) What is the source of fission ¢

h) What do you mean by the
inversion'? e < ,

“pofTeTiI T — DA
Answer any two questions: :
-G {6 A TE M8 ¢

a) i) Whatis nuclear reactor? W



Surface energy and

i) Coulomb energy terms for the stability
of a nucleus in the ground state.

27X2=5

o “opie ¢ T ey RO viwme
. FRANCLH CFCA IO SO 91|

¢) Define metastable state. Explain the terms
: spontaneous emission and stimulated emission.
What are Einstein co-efficients?

, 1+(13+11)+1

GOIGHIS BRI & WIS | FOrge zad @
Cwife o e & @R Wz 3me
eoispale Fe

'd) i) Show that 6perator ai and 58{ commute
a

with each other.

g 9

A

ii) Calculate the commutator for position
and linear momentum operator.

21x2=5

W\s [GIRCACE (GRS WWW
zﬁ%}g'cﬁ:‘aﬁ‘ﬁlwy

a) 1) What is Comp
expression for

wavelength of sca.,; ]

- lie
Find the de-Brog
electron in the first

hydrogen atoml.

ZfRugeT o9 TR SE
-y wled) Fefi 1

iii) Define work ﬁmcuon'.

Using this principle exp
of finite zero point €

it) Wﬁat do you m n
Explain h’owj a loca
represented by



s wave equation for a free
imensional closed box with
v hard walls. Show that in this box
‘momentum and energy of an entrapped
cle is quantized. Also derive the expression
wave function and probability density of
e particle. In all case the length of box is /.
: e 2+2+2+2+2=10
S 7 el 3T GINIEE A T T
e (9RF o1 6 e @FRIHRE | @33 A
T@fbd wave function @ probability density e
9| IrEfba =1 : |
i)  Define the terms 'disintegration constant'

and 'activity' of a radioactive substance.
What does the unit 'curie' represent?

(BT (TR (g 5+ 2495 '@ ol
W@ 7S | P G F @R

ii) Obtain the expression of radioactive

decay law. ‘Using this relation derive
mean life, |

TS SR e fo )
The half life of radon jg 3.82 days. What

fmﬁon’of freshly prepared sample of
idon will disintegrate in 10 days?

(1+1+1)+(2%+2§)+2=10
ObR fiF1 So fy ofg 317 2w

| Answer any five quésti'ons.:\_ 1
-Gl siefs e Ted e

a)

b)

(Mathematiqal P h

Write down Dé Moivre
De Moivre's-ad &
Write down Euler's formul

complex numbers.

e i R TARS B

Prove that f(z)=In(z) has a b:
g ¥ & f(z)=m(z)€ WZ

State and prove the first
Laplace Transforms.

Write down the t
transform of a

5
=

ST




‘Show that

sin(x+iy)=sinxcosh y+icosxsinh y .

G718 @ sin(x +iy) =sinxcosh y +icos xsinh y |
7 Answer any two questions: 5%2=10
| Q-G b 20 T i ¢
- a) Givena édmplex number (vector) z, interpret
- geometrically z'*, where o is real. 5
af5 &fbet 3 ((=39) 2 oreal TR, Wik
26/ ~49 T I, @A o G AT ey |

b) Define the Dirac delta function. Write down
: the expression for the Fourier transform of a
function f(x). Determine the Fourier transform

of §(x). : 156042
fCse (@Bt Stormrea sice s | f(x) SorFg

TR Fole=T TG @79 8(x)-97 Tl
- FEreEl [ 3

o 1
Prove that ;E{e ’}=n, s>a, where f

Laplace transform. Explaih change of
perty of Laplace Transforms, 3+

d)  Expand i

i)
ii) .1<|z|<2

Answer any two questions:

be satisfied in

AR I




T cos 36 =T 5
2 >—4cos® 12
. @Gice (Residue) TN 2T I (TS

@J- cos 36 g
S—4cos6 12

1) Use finite Fourier transforms to solve

U U
= g B U(0,5)=0, U(4,1)=0,

? ' _ U(x, 0)=2x where 0<x<4, t>0. 5

“ L RIS &) SR FRAR 090193 907

Q)
~
|
Q)
™
ok
—_
=)
~
~—
]

0, U(4,¢)=0,

ii)' Find the Fourier

{ 1 for |x|<1
and 0 for [x|>]

transform of

. Hence evaluate

Using residue theorem show that

c)

z(z+2)3

Given a function
Taylor series for |




), f"(a), ... " (a) R =2 x
me% f*(x) I x=a
3 SeeeE fix) G N o7 O=a
mmmmmw
I WS |

I) Use Laplace Transform method to solve
d’x

dx
—-2£+x e’ with x= =2, —=-1 at
d’ adr dt

t=0.
SIS FAEI A%l yazw @
d’x _dx

>

—5—2—+x=¢' Tonal e w7
d’ " dr : .
R =0 e x=2, L,

" dr®

ii) An inductor of 2 henrys, a resistor of 16
; ohms and a capacitor of (.02 farads are
connected in series with an emf of E

- volts. At t=0 the charge on the capacitor
and current in the circuit are zero. Find

e, the charge and current at any t>0 if
" ;f" E=300 volts.




