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WEST BENGAL STATE UNIVERSITY

B.Se. Programme 5th Semester Examination, 2022-23

PHSGDSEOIT-Priysics (DSE1)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate marks of question. efas M srerF 7T 2l s e Fe)
Candidates should answer in their own words AN [rers I 791 TG AN Ty
and adhere to the word limit as practicable. Gay e z91

All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest

S92 &P TRFTE 93 AfF AT @@ 6 anE Tea e

1. Answer any fen questions from the following: - 2x10=20
RS @I ™G 2tk Teg wies
(a) Write the 2°s complement of the binary number 1001101. 2
1001101 *R¥7If6% 2°s complement e vt
,(b) Show that ABC + ABC + ABC = A(B+C). 2

@8 @&, ABC + ABC + ABC = A(B+C)

(c) Current amplification factor of a common base configuration is 0.88. Find the 2
value of the base current when the emitter current is 1 mA.

@I BB TtaRe i Rie @Rz [Rede edea Wi 0.881 I s @[z
T 1 mA T SR 9 &R]IeEa WH [ e

(d) Draw the circuit diagram of an astable multivibrator using IC 555 timer. 2
IC 555 Bi3NR IRQE T G0 WS TATSREEE 741 o Sre @i
(e) In a cathode ray oscilloscope, a pair of deflecting plates are separated by a distance 2

of 0.5 cm. If the distance of the fluorescent screen from the centres of the plates is
36 cm, find the deflection sensitivity for a final anode voltage of 1000 volts.

<5 TG 2P AT, «F 34 Rewa1 26 0.5 cm ©FIe %S| Ithe T4
%o elfozel M 199 36 cm 2@ [Rewet FEftel Ay F@l 799 pots Siee

CSITHE 1000 (1D |
(f) Convert the binary number (10011.011); to decimal equivalent. 2
%% FR (10011.011), & 7o TR Fofafes wel |
(g) Find the output voltage of the circuit given in Figure 1. 2
foa 1 -q e 3¢ITe Terim e fady e
R| =10 kQ
+3 Y O—ANMNN—
R,=10 kQ Ri=12 kQ
-3V
Rg =10 kQ
-4V o—NW— N R
+ Vy
777077 :
777777
Figure 1
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(W) Write down the difference between class A and Class I3 amplificrs. I,'I.' d S 2. -,;-II
Class A 938 class 13 [Radzasa sign sileloy (6 ¢ \ )
(i) Design an Unity Gain Bufler using OPAMP. State the advantages of the U"}i{ﬂ\_ s ;f-“%/
Gain Bufler. e N e
OPAMP TRzl o @b B8R (oiZar i Gl well 55l (a2 i
Ry a3
() What are Barkhausen's criterion for selfsustaincd oscillation? 2
JFYCEW TR [gs 3wt
(k) What is the advantage of Full wave Bridge Rectifier? 2
sjfomm e aabomies (R & e
(D) Write the characteristics of an idcal OPAMP. 2
@0 W OPAMP -3 3Byl e
() Draw the circuit diagram of an OR-gate using NAND gate only. 2
(TG NAND-gate G F&@ GF(6 OR-gate &S (!
(n) Draw circuit diagram of a two-input AND gate using diodes. 2
@?{W AND gateﬂﬁwmwml
2. (a) Draw a logic circuit using NOR gates to implement the Boolean expression 3
AB+BC. ,
NOR (16 723 I3 i Aot AB + BC -3 wifere qo A1 ol Il |
(b) Write a maxterm Boolean expression for the truth table 1. A e 3
Truth Table 1-93 &= < TG IR AfHA @ e
Truth Table 1
Inputs Output
A B C Y
0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 0
(¢) Design a logic circuit that will perform the logic in the truth table 1. 4

g5 #fere Tea 1 FCE i truth table 1-9 Y& S FI@|

3. (a) Draw the circuit diagram of common emitter mode configuration of a p-n-p 3
transistor for output characteristics.

Az A AT A2 p-n-p BHREOICEA SIO6[5 (664 AENY IS+ w5
FE
(b) Find the relation between & and f of a transistor. 3

g% BRI o @ B -3 Sy 31 foref el
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(¢YIna L‘Ofumnn base configuration of a transistor with a base current of 0.05 mA,
the emitter current is | mA. Caleulate the value of the collector current. Also
caleulate the values of @ and /7. Here the symbols carry their usual meaning.

@3 WRREBIaa smae-ef Ramst 0,05 mA gt ettcza g f2a® 21215 57 1 mA |
WS Slza W Ay s @ @ g-aa sias fada Fan formafi ewfers e 354
LA

4. (a) Obtain an expression of electrostatic deflection.
et Rewter aifis Seste sl

(b) What is the utility of calculating CMRR of an OPAMP?
OPAMP-&3 CMRR stiat 3ata eriEAiwe! @ ¢

(¢) Find the output voltages of the circuit given in Figure-2 for input voltages
(i) ¥, =1V and (i) ¥, =2 V, assuming idcal OP-AMP.

-2 @ efs 79ce A R (i) V=1V @R (i) V=2 V @7 & SArm

fafr =t s OP-AMP S el :

10 kQ
ANV

Vi 1kQ +15V

O N =
LoV
-15V
Figure 2

5. (a) How can a half adder be realized by using XOR gate and AND gate?
@TTSIE XOR € AND gate 9 JRICT SERIGHE IS T ?

(b) Add the binary number 1011.11 and 111.01.
1011.11 €2 111.01 &3 Q@IsT= AR I

(c) What is the function of trigger circuit in a CRO?
CRO (s R AR GavE e

(d) Show Pin diagram of Timer IC 555.
IC 555 GizmiEa i et crate )
(e) Find the output voltage of the following noninverting amplifier.

e el R wiese ceiete A
2kQ

— —ANNV—
>
V=
| 20mv I

—
—
—

X
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WEST BENGAL STATE UNIVERSITY

B.Sc. Programme 5th Semester Examination, 2021-22

PHSGDSE01T-PHysics (DSE1)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate marks of question. aNfe T 0Z TG QT M [ P
Candidates should answer in their own words AT e IR I TG TN N
and adhere to the word limit as practicable. Geq e 291

All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest

SRR & SRPTF W3R A AT @-FE 715 &riE Ted wie

I. Answer any ten questions from the following: 2x10 =20

fafeife @i 7o @cis Ted nies

(a) Convert the decimal number (34.751);¢ to binary equivalent.
T RN (34.751) 10 (F AR TG e I |

(b) What is the highest sum that could be generated by the 4-bit parallel adder?
416 FTIEAIeT adder T vl 20 S (@ HAC (iofzea & ¢

(¢) Solve the binary subtraction problem (110001), —(111),.
AR Kot S M T (110001), —(111), 1

(d) In a BJT, the emitter current is 12 mA and the emitter current is 1.02 times the
collector current. Find the base current.

¢ BIT-¢, [FTFR FIE0 T 12 mA aR ZHOR FIE0 T T8 FIECEOF
1.02 @9 | @ P e e

(e) Name the breakdown mechanism in a highly doped and lightly doped p-n
junction under Reverse Biased Condition.

RoAAe 7S] OB SR A0 SOE (TG IR FEPOIE (GG p-n SR
breakdown &f&TF W wia |

(f) Realize XNOR gate using only NAND gates.
3T NAND (91054 TR fFei@ XNOR of5 Cofd a1 1w (vaie |

(g) Draw the energy band diagram for p-type semiconductor.

p-type semiconductor-€< &«j energy band diagram &« FC|

(h) Draw the circuit of a NOR gate using transistors.

BIEPHIa G929 T NOR (91069 T8 O] FCA |
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(1) Define ripple factor for a rectifier.
QYA RS TS G A€ |

(j) What is thermal runaway?
Qe ANEE e F @IRIT 2
(k) Define the criteria which will be satisfied by an amplifier with positive feedback
to ensure the sustained oscillations.
G2 (et e Face 2foans afefare aafl «ffede 7@l 768 2@ @3 Neme
feyeffael e
(1) Why photo diode operates in reverse bias while LED is in forward bias?
(1 FH! BTG RS IR IS 503 G LED FCIRIG qRNCH 0 2
(m) Design an Unity Gain Buffer using OPAMP. State the advantages of the Unity
Gain Bufter.
OPAMP 92 I @3 T (5123 wla ez Sl 2o« (olza qi=wicas
HRetefer 3¢

(n) What should be the input resistance, output resistance, voltage gain and
bandwidth of an ideal OP-AMP?

vl OP-AMP -3 2525 (i, =857 @iy, [iex g @ sifbeicea S Fi zent ey

2. (a) Write a minterm Boolean expression for the truth table 1.
Truth table 1-99 &= @0 G JfeTH G2 (e |

(b) Diagram a logic circuit that will perform the logic in the truth table 1.
35 s AFT BIIAT S A Truth table 1-@ & T i FA |

Truth table 1

Input Output
C B A Y
0 0 0 1
0 0 1 0
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 1

(c) Draw a logic circuit for adding two decimal numbers 7 and 19. Write down the
result in binary.

TR ML 7 G2 19 (F @ T Tol) G O] OF FCAl | T B A @G|

3. (a) Derive the relation /. = I, +(1+ B)I,,, symbols have their usual meaning.

NI IR A 1. = Bl + (1 + Pl , Daf abfers s Tage |
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(b) A transistor with =100 has a base-to-collector leakage current Icgo of SpA . If Il < LIBR wGxr 8 IIIII
the transistor is connected for common-emitter operation, find the collector '-,'-,‘ o : ,.-"!"I
current and emitter current for (a) I, =0 pA and (b) I, =40 pA. R, iy, ) f
Ny ey g

B =100 372 37 BRRF5Ea @3 @1-5-FI3a s T8 opo SUA TR IH =
FINEEse FNA-ZR0R WNGEHIEE T RIS ACEF, O (a)l, =0 A @R
(b) 1, =40 pA -93 T FIETS I 4R ZROR P 97 T

(¢) The amplifier of Figure 1 uses an Si transistor for which Vg, = 0.7 V. Assuming 3

that collector-emitter bias does not limit voltage excursion, determine the class of
amplifier if

foean 1 sifeeds @ Si TAlErsa TRT T AN & Vo =0.7 V1 47 7R @
FRaNEF- SR I (SIToT TR AT F¢ A, A Hg @ fNdiae sz 3w

(1) Vz=1.0 Vandv, =025 coswt V,
(i) Vz=0.5Vandv, =06 cos ot V,
(ii1)) V3 =0.7 Vandv, =05 cos wt V.

Ry ®
Q| J@

Figure |

4. (a) Find an expression for the output v, of the amplifier circuit of Figure 2. Assume 3
an ideal op amp. What mathematical operation does the circuit perform?

o 2-97 @wfzrRFRIE ARG oG v, -97 &) @6 SeqT& e Tt «FH v
OP-AMP Sl S | ARG @I Nffess f&mm smeive e 9

R
vy ——NAN—

ve AN~

R,

Figure 2
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(b) A Zener diode has the specifications V, = 5.2 V and Py, ,, =260 mW . Assume || = o030 0 IIIII
R, =0. Find the maximum allowable current i, when the Zener diode is acting '-I'-‘_ ) _ ,.-'f"l
as a regulator. h‘a ___f;;,f

G (&R TS RN V, =52V @R Py, =260 mW | S Al
R, =0 | T4 Zener UIRAG @36 fTEs 213 Fe I 037 (e Seeaifne s

i e

(c) What is the Barkhausen criterion? 2
AT -7 1S 15 9

(d) The CMRR of an OP-AMP is 60 dB and 4, =200 . Find 4_. 2

OP-AMP-&3 CMRR-93 319 60 dB €3 4, =200 | 4 -&3 31 47 e

5. (a) Discuss the role of zener diode as a voltage regulator in a power supply. 3
(OItoe fozas f2Ca ANeA HMEAZCS (S SIS GNP SCEH= S|
(b) Explain physically the action of Capacitor filter. 3
I RIS 1T Tl
(c) Four diodes are utilized for the full-wave bridge of Figure 3. Assuming that the 2+2

diodes are ideal and thatv, =V, sin wt, (a) find the output voltage v, and (b) find

the average value of v, .

o 3-97 7jd-w% g & HIAl TR IR T TRACR| 4 72 @ wirnesf s
R v, =V, sin wt, (a) AEH=B (SIEHS v, W IR @R (b) v, -97 T N @& F@N|

O] Di @ 4

Figure 3

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp
to their own respective colleges on the same day / date of examination within 1 hour after
end of exam. University / College authorities will not be held responsible for wrong
submission (at in proper address). Students are strongly advised not to submit multiple
copies of the same answer script.
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WEST BENGAL STATE UNIVERSITY

B.Sc. Programme 5th Semester Examination, 2021-22

PHSGDSE02T-PHysics (DSE1)

PERSPECTIVES OF MODERN PHYSICS

Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate marks of question. &Nfee T 0Z TG LT ST e T
Candidates should answer in their own words AT e IR I TG TN N
and adhere to the word limit as practicable. Geq e 291

Question No. 1 is compulsory and answer any fwo from the rest

SR & RFTF 3R S el (ATE (F-CFIE 715 &Areid Ted wis

1. Answer any fifteen questions from the following: 2x15 =130
foaferae @-Ciel “Heealfe @ive Ted wies

(a) Write down the Lorentz transformation equations.

ETICEE NS FNFAeI T @ |

(b) According to special theory of relativity briefly describe “length contraction”.
RO SRR ©g S FKEFCH! T TR 36671 el |
P\

(c) Write down Heisenberg’s uncertainty relations explaining the physical quantities
used.

QTR eIt FoRde e @ Jze (ot ARtefg sz

(d) Why electron cannot exist inside the nucleus according to Heisenberg’s
uncertainty principle?

QRGN SfeeTs! TS SR EFICR foox 2Ea i AT 21 = & 2

(e) Taking Rydberg constant R, =109737 cm™', calculate the longest and the
shortest wavelength of the spectral lines of Balmer series.
fReasf @3 Ry, =109737 cm™ «@ @ WA @87 7w ¢ Frow wwmiwry
I

(f) What is photoelectric effect?
SIGIEAC C S T R

(g) A photon has energy 5 eV, find its momentum and wavelength.

G B *fE 5 eV, @FioA-93 SAERE @ S foefT T

(h) Why Davisson and Germer’s experiment was important?
Davisson 93 Germer-43 763 Siead @Tea

(1) An electron is orbiting in a p-orbital. Write / and m values it can have.

P-SRRGE-9 A @F 6 ZERFEER [ @R m-9F Nl @l

5327 1 Turn Over
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(j) Explain Moseley’s law according to Bohr’s theory.
@I O ST (T 3 Gt e

(k) Write four characteristics of X-ray.
@3- BTG I el

(1) Write de Broglie’s hypothesis on matter waves.

o R iy @oifer-«3 ogi @Al

(m) What is the physical significance of wave function?
O (A (S0 Oiesy fF 9

(n) Work function of a metal is 2.24 eV. Calculate the threshold wavelength.
IC! 4IgR T ST 2,24 ¢V | IF CFCT ool STHMC N F© 9

(o) Distinguish between Amorphous and Crystalline solids.
NIRRT @R (PETAIRPIS WQ% Ay 9”@ &l

(p) How does nuclear radius vary with mass number?

fefEaier I el o RA4E Sor ea vw@ ¢

(q) Define mass defect and packing fraction.
S @6 '8 I SR IS WIS |

(r) How does the neutron to proton ratio decide the nuclear stability?

85 8 (@I5-93 St [FeiE fNeiraeR o i s@ 9

(s) Convert 1 a.m.u. in electron-volt (¢V) unit.
1 am.u.-(F eV G3(F AFH Fl |

(t) Write law of radioactive disintegration.

(oG % [R4B-93 3a(b @0l |

2. (a) Write down the relation between velocity and relativistic mass of a particle. From 1+2+2
this, establish the expression of relativistic kinetic energy of the particle. If the
velocity of the particle is very small compared to that of light in vacuum then
show that this relativistic expression reduces to the classical expression.

@R T TEF MRS R TR @Il @7 @ B S sfexifes
Al oDt Tl I8 Sfote TG AR MOEER (T 47 F 2@, WAle @,
wioiERS affoxifes ARG 7o (classical) sexifess e 71w 2031

(b) Why the relativistic mass approaches infinity when the speed of a particle 2
approaches the speed of light?

o PN SIS T JET NS0T 2T AN 27 O OiF HAFT ©F & A
(A ?

(c) Show that, for an electron accelerated through a potential difference of V volt, the 3
de Broglie wavelength is given by

1= 12.26

Nz

(Given, mass of electron = 9.11x107! kg, charge of electron= 1.6x10""? C)

(A)
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@A @, V (OI6a [ex i@ T e give st 2rerriea f© gaifer wmiond,
12 26

v
(e, FERPEER O = 9.11x107°" kg, TERRAE WA= = 1.6x10"° C)

——A)

3. (a) Write the names of four quantum numbers which are used to determine energy
levels of an electron in an atom completely. Explain the significance of these
numbers.

(3 BIR(G RIS TR AR (PICA ~I7 EETracT *fews 7wpfei e w1 ar
(refora T @Al @R Siew il FEN

(b) State and explain Pauli’s exclusion principle.

Al Toier NS e St @R 1 S

(¢) Draw the Mosley’s plot for characteristic X-rays. Also find the wavelength of K,
X-rays for an element with Z =42.

RErETe 9RE © Mosley’s plot S @I @R A6 (N &) K, XM
oy faef S

4. (a) Write the Schrodinger equation in 1D for a particle confined in an infinite box
with rigid walls, explain each term properly and write the eigenfunction inside
and outside the box. Also write the expression of its energy eigenvalues.

GFGF oA, Fo reEenEt @6 AT T T GF 6 FNF & Schrodinger

TS @R, AMFaEd afelo A T FE IR AT TSTVE 8 ABEFE AL
@) eigenfunction-@feT (AT FeNib =i AfwE @

(b) Work function of a metal is 1.07 eV. If a light of wavelength 6000A incident on
the metal, what will be the kinetic energy of the emitted electrons?

GF% 4Igd I TCFF 1.07 eV 1 @ 4gd T97 6000A STHACHA ST SNAfow 2&
fsfe mﬁm sifexife T 3@ ¢

(c) Complete the following nuclear reaction and calculate the amount of emitted
energy in MeV unit.

(Given mass of U, ¢n, '44Ba and 3 Kr are 235.1175 a.m.u., 1.00898 a.m.u.,
140.9577 a.m.u. and 91.9264 a.m.u. respectively, 1 a.m.u. =931 MeV.)

2 U+[1="%Ba+ 3;Kr+3n

feferiie fefme Rigai o) sl 3 R[igiboe fefs *fe @ Mev s fefa
AN

(@me, % U, on, '4iBa @R 3 Kr -43 ©F IS 235.1175 a.m.u., 1.00898 a.m.u.,
140.9577 a.m.u. ¥R 91.9264 a.m.u., | a.m.u. =931 MeV)

2 U+[1="%Ba+ 3;Kr+3n

5327 3
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5. (a) Discuss about nuclear fission. What is the difference between nuclear fission and 2+1
nuclear fussion?

SR fAeie 7=1I(F SCEol 6l | a7 A7 [WOH e Ny & 9

(b) Draw the mass distribution graph of fission of *°U*, when ,, U** absorbs one 2
neutron, it is produced.

0, U TSzt 7e @b f8E ol wea weim P0U* o =, @9 ©d 6
@Al = T
(c) Draw N-Z graph (Number of neutrons vs. Number of protons graph) for nuclei. 1+2

Briefly discuss the information on the stability of nuclei that can be obtained from
the graph.

fISfEaeR N-Z @1afba (W81 R4y Al (@i5d WA @ba) oF Il @Tiba
(RIEF @i NCleR Riodierein o2 FEHC! S I |

(d) Define half-life and mean life. 2
@35 (NEfEFIITR widiy @3k 1S SIgF ke we |

N.B. : Students have to complete submission of their Answer Scripts through E-mail /
Whatsapp to their own respective colleges on the same day / date of examination
within 1 hour after end of exam. University / College authorities will not be held
responsible for wrong submission (at in proper address). Students are strongly
advised not to submit multiple copies of the same answer script.
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WEST BENGAL STATE UNIVERSITY
B.Sc. Programme 5th Semester Examination, 2020, held in 2021

PHSGDSE01T-PHysics (DSE1)

DIGITAL, ANALOG CIRCUITS AND INSTRUMENTATION

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest

I. Answer any ten questions from the following: 2x10 =20
feaferfae @-coiel 7ife elves Teg wies

(a) Simplify the Boolean expression: AB+ A + AB
Fferae AifizwCoR A F@I AB+ A + AB

(b) Convert the decimal number (225.225),, to binary.
CORTSIIET AR AT (225.225),,-(F AR FRA Foiiee Tl

(c) Write the Boolean expression for a 3-input NOR gate. Draw the logic symbol for a
3-input NOR gate.

3-39%6 NOR (9163 e Iy @3 @1l 3-2399% NOR (9067 &ifers e
|

(d) Using NAND and NOT gates, draw a logic diagram that will perform as a 2-input
OR gate (use De Morgan theorem).

NAND @ NOT (57 AR (6 e1iers TRials Sifcp! Al 2-272F OR (51063 P&t T
(G- Tty =1 ) |

(e) What are the fundamental differences between class A and class C amplifiers?

A-@f @ C-@fie [Reda T G ANdmeFm R e

(f) What do you mean by static resistance and dynamic resistance of a p-n junction
diode?

p-n IR TITATG-93 %7 @iy @R o9 @ie Fo700 F QI 9

(g) Design an OPAMP based inverting amplifier having a gain of —10 and input
resistance of 1k Q.

1k Q 3% @iy @k —10 g [Kf¥f2 @b OPAMP -fofes Tmeiftt ads tofd s

5279 1 Turn Over
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(h) Determine which of the diodes in the Figure 1 are forward biased and which ones
are reverse biased.

Figure 1-9% SIRATCRETR T4y (@0 7gL IH-9 @R (@I [oidhs aRH-9 e o
feyeffael e

+ 10V

1zv
-6V Q0 -l0V
TR (b}

(a)

+5V gV
(c) (d)

Figure 1

(1) State the Barkhausen criterion for oscillators.
P &) JFRIZET-G3 ¥ Ko Al |
(j) What is the utility of calculating CMRR of an OPAMP?
OPAMP -@3 CMRR 91l F219 &GSl F 9
(k) What is early effect?
Early -f&1 %10 1 @RI 9
(1) Explain the idea of ‘Virtual ground’ in connection with an OPAMP.
OPAMP J¥9¥ “Virtual ground’-«3 &Fel i<y S|
(m) Draw the volt-ampere characteristics of a photo diode.

(FICO! TIG-G3 (SB-Siaa @12ba o5« S

(n) What is the use of a filter in a rectifier circuit?

GFYIFITF (rectifier) TOANCS FHAOI-AF IR I 9

2. (a) Write the Boolean expression for the logic circuit shown in Figure 2. Construct the
truth table for the logic circuit shown in Figure 2.

Figure 2-05 2wf*s (e q9ad &y e aifeifs @eal Figure 2-(9 emf*fe #fes
TS Tl ‘G BRI (@A

ZD' —
)

=

ot L

Figure 2

5279 2
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(b) Find the binary sums of (1101), and (111),. Draw the logic diagram of a full addeh LB 2+3| n '|||I
using AND, XOR, and OR gates. J.-"I"I
(1101), @R (111),-4F N @oFet 7 S AND, XOR @k OR (516 3729 w\xx ;:;.f'
a6 T SO’ -4F TG g &= Sl —_—
3. For the circuit given in Figure 3, the voltage at the emitter was measured and found 2+2+2+2
to be —0.7 V. If =50 for the transistor, find /g, I, Ic, Vc and V. +2
Figure 3-9 &we I8qi7 e, f¥oiEd Sicow wfimie a1 2z @R @b —0.7 v
BWfer59-93 S 3 50 WS I, Ip, Ic, Ve GR Vg 6 S
+10V
—10V
Figure 3
4. (a) Write down the characteristics of an ideal OPAMP. 2
Sl OPAMP -3 (ARERTZ Srard Il |
(b) For the circuit given in Figure 4, find the values of i;, vi, i1, i2, vo and ij. 1+1+1+2
+1+2

Figure 4-9 &8 ARG G iy, vy, iy, i, vo IR i, ~a7 Mefet fef s

<2 9k

Figure 4
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5. (a) In the circuit of Figure 5, the supply voltage ¥, =12V. The 9.6 V, 0.40 W Zenet 4

diode operates at a minimum diode current of 5 mA. Calculate the series resistance
Ry and the range over which the load resistance R; can be varied.

Figure 5-9 TA-(Io@ V, =121 1 9.6 V, 0.40 W (&7 CIRNG-T Jeosl 5 mA
2RI Trel) P AT | @S TR @Y R —9F Wl @ GS-G@Y R, -7 “fResem
A el et

J;S R.";

+ 8

1/ g ”‘l
I-'ﬁ ﬂ- 1 | - vy

Figure 5
(b) In Figure 6, applied voltage signal v, =v sinw¢ and the diode is ideal. Calculate 3+3

the average value of output voltage signal v,. Find the voltage regulation of the
half-wave rectifier.

Figure 6-9 &J& (SIC0G PO v, = v sinor G TIRCH S| SE65[F (SIToe
RoRIET v, @3 91G AW 90 IR | -0 GFYIFIRT (rectifier)- 97 (SITHG @SET
e s

R Ip D

‘ P
+ Y g

v "

Vg Ry g vy,

Figure 6

N.B. : Students have to complete submission of their Answer Scripts through E-
mail / Whatsapp to their own respective colleges on the same day / date of
examination within 1 hour after end of exam. University / College
authorities will not be held responsible for wrong submission (at in proper
address). Students are strongly advised not to submit multiple copies of the
same answer script.
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Time Allotted: 2 Hours
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WEST BENGAL STATE UNIVERSITY
B.Sc. Programme 5th Semester Examination, 2020, held in 2021

PHSGDSE02T-PHysics (DSE1)

PERSPECTIVES OF MODERN PHYSICS

The figures in the margin indicate full marks.
Candidates should answer in their own words and adhere to the word limit as practicable.
All symbols are of usual significance.

Question No. 1 is compulsory and answer any fwo from the rest

SR & AFTF 3R S el (ATE (A-CHIE 715 &reid Ted wis

Answer any fifteen questions from the following:
T @-(Fieat eIl alcis Tee mies

(a) What do you mean by inertial and non-inertial frames of reference?
TOGR @ TG Heog J&100 FI AN 9

(b) In a laboratory, life time of a particle moving with a velocity 2.8x10°m/s is
2.5x107"s. What is the lifetime of the particle in its rest frame?
FICACEBRCS, 2.8x10° m/s @l SR It T SgHet 2.5x107s | fverx Fmecm
(rest frame) FENOA SHIET F© 9

(c) What are the limitations of Bohr’s theory of atomic structure?

SN 157 KT @R-93 ©rgd Ameiefe F Fi 9

(d) Calculate De Broglie wavelength of a neutron with kinetic energy 54 eV. Mass of
the neutron is given as 1.675x107’ kg.
54 eV sifoxfea @3 f887-93 W g (De Broglie) S5 el Il 2we, f8G-
@9ed 1.675%107 kg |

(e) Calculate the radius of the first Bohr orbit of singly ionised helium atom.
G- (singly jonised) RRIERIT a7 212 @I FCF FAL 9o SN

(f) Write down Einstein’s photoelectric equation and show how photoelectric effect
can be explained from this equation.

SETHREA-GF FCEAF-OG EFE FANFIT EAl @R FeI@ @2 FANFACER A
-0 T it Tt I e |

(g) Define mass defect. What do you mean by magic number?
oR @{bd A (e | ISP IR Fo700 B (RACH! 2
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(h) Calculate binding energy of Lithium nucleus.

[Given, mass of proton = 1.00728 a.m.u., mass of neutron = 1.00867 a.m.u. and,
mass of Lithium nucleus = 7.01600 a.m.u.]

i fRefza-ga 35+ =i st St
[&we, @59-97 ©F = 1.00728 a.m.u., WGEF-93 ©F = 1.00867 a.m.u. ¥ TR
SefFam-«3 ©a = 7.01600 a.m.u.]

(1) Wavelength of the first line of Balmer series in Hydrogen spectrum is found to be
6563 A. Calculate the wavelength of the second line of this series.

RR@IcE 9™ A (Balmer) @face @idw @2ifba wwmnd 6563 A1 €2 @iag o
@I o st el

(j) Define time dilation described in special theory of relativity.

R SesifFrroieT Siafe I emime el ws |
(k) Explain the results of ‘gamma ray microscope thought experiment’.

‘oSl AR SR TCF Sl AN 7 TN G IR

(1) What is Bohr magneton? Mention its unit.
IR PNCAOA B 9 G G5 SR FA |

(m) What is normal Zeeman Effect ?
FeIRS &= (Zeeman) &l 1 2
(n) What is ionization potential? Calculate it for a hydrogen atom.
S S F 9 QBTG AR Tooly A T fofefey Tt |

(o) Write down the expression for the electronic energy level of the hydrogen atom
and explain the significance of the negative sign in the expression.

QIBCEICE AR BT *fewaa ARG @l @k @2 ARE dedres bz
IA I F |

(p) What is principal quantum number for M shell in an atom? Calculate how many
sub-shells are there for the M shell.
AT M CRIETCRS Gel) 2 IO IR F© 9 M R &) P01 TATLIET AFCS
NS 2

(q) What is the gyromagnetic ratio of an electron? Give its unit.
BT A-GF IR Se2iT® FICEF A0 9 U7 GFF G(aL I |

(r) How does nuclear radius vary with the mass number? What do you mean by
electric charge independence of nuclear force?

efgam-ag I Freid ot AT Tow Feoa 3@ ¢ TS e ofte-wi-
fSarerTel 957e F @I ¢

(s) Write down one similarity and one difference between X-ray and y -ray.
X A e - ey @ TG Al € @ (R e

(t) Show that Bohr’s quantization condition may be obtained from De Broglie’s
hypothesis if it is assumed that matter wave associated with the orbital electron in
the stationary state forms a standing wave.

e @, W gf-7 @5 (De Broglie’s hypothesis) (IF @IF-47 FIRFHR *[$ 2ihe a7
T 4@ (ST AW @, B FoAL LA ZERa-9F 7% 7o mid-owm Bl o7
Tl |
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2. (a) Write the postulates of special theory of relativity.
e SesFFseRieE el el

(b) Write down the Lorentz transformation equations in special theory of relativity in
case of uniform relative motion between the frames, along the common x-axis.
How Galilean transformation equations can be derived from these sets of
equations?

R SCoFFFroRITE fide Sl sTieaea e @, @i 9t Motreaa s Tere
FQRE x —STF I HI SRS (@9 TG SR | FISIE @2 FAeiefer (e aipifereiz
Hoes AT Fee ofenl I of (rane |

(c) State Heisenberg’s uncertainty principle.

QAN -G 7 SfeoTel S B @l

(d) Using Heisenberg’s uncertainty principle, show that an electron cannot stay inside
the nucleus.

QG SieroTel NO 2@ F@ A @ ZEFET IR FSFNER ToreE
IFCO AT M

3. (a) Solve the one dimensional time independent Schrodinger equation for a particle
moving in an infinite square well potential to find the eigen-energies and
eigenfunctions. Also draw the eigenfunction for the ground state.

SN SRR 99 FC (infinite square well potential) Wy feRie G fG el &)
@Fifas, F-fFaeers @l Afiead T @ e NIEE-TT 8 FZeEE-
SRRl e Sl Sfi-wE wiEeE-SerEs b o Il

(b) What is the importance of Stern-Gerlach experiment?

II-aliFEl (Stern-Gerlach) 25T @%g J 9

(c) What is De Broglie’s hypothesis? Discuss the findings of Davisson and Germer's
experiment in the light of De Broglie hypothesis.

W gR-37 @5 (De Broglie’s hypothesis) 1 ¢ W aR-7 @wem Wi ©fon
(Davisson) 8 &4 (Germer)-43 SR T SNCENH S|

4. (a) What do you mean by nuclear binding energy? Discuss fission and fusion of nuclei
with the help of binding energy curve.

CFR T9 *fe wie 1 @I ¢ 99 *fe @b AE WefFm-an Ko
(fission) '8 Y& (fusion) I FCA
(b) What is Compton effect? Write down the expression for the shift in wavelength

due to Compton scattering. Explain whether this shift depends on the nature of the
scatterer.

T {F I I 9 00 [ewerd T swmmedd sikeEa st @t
Rewoaa Toig @3 7o fod @ [ ©f Sceroa Sl

5. (a) What are the postulates of Boht's atomic model?
RIF-97 #7e foras Fedel F o
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(b) Explain Moseley’s law using Bohr's theory.
QS-G9 00 AR (NE(T-F g 1T FCA |

(c) Write down Planck’s law of black body radiation. Draw a graph of the energy
distribution in the black body emission spectrum at a particular temperature.

e RFaeR o 2=-93 @b @ [ive Swor Fwaes feomd adfifcs
e oR 1T & IR |

(d) State the principle of L-S coupling.
L-S WA el i%i@ AN

N.B. : Students have to complete submission of their Answer Scripts through E-
mail / Whatsapp to their own respective colleges on the same day / date of
examination within 1 hour after end of exam. University / College
authorities will not be held responsible for wrong submission (at in proper
address). Students are strongly advised not to submit multiple copies of the
same answer script.
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