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i Quantum Mechanics
é\nswer any eight of the following questions: 8x5

ke write down the Schrodinger equation for a free particle.
a@q@w CF0a TGRS AR =7 |
" Show that the following wave function satisfies the Schrodinger
U ilkx-ot1)
Oequatlon 1 = Ae
w. Evaluate the following commutators :
[[e (l) [\ px] (") [\ py] (l") [p\‘ p)]
. From basic definition obtain the three components of angular
\momentum in Cartesian Coordinates. (<& (¥ (F9F SIS
oo Boticat fAefa 77 IS FGS ). Evaluate [L,. L]

. Define zero point energy for a harmonic oscillator. For a harmonic

aoscﬂlator if angular frequency is 5x1014/sec, find its zero point energy.
. Define (i) Bohr magneton (ii) Zeeman effect.
. Write short notes on :

ol (i) Box Normalization, (ii) Pauli’s exclusion principle.
_ Write down three characteristics of a wave function. (SACESEES
- WWI S5 (3P Brm 4 1) What is the significance of |wi(x, )2

V

I Define eigen value and eigen function with example. What is the
significance of the eigen value of a physical operator?

‘ise,@wWw‘mm 8 B TAHEA TR W8 | (T (STE
AT SRoI A wieo 52

15 Define probability current density. Write down the continuity equation
in one dimension and three dimension -explaining each term. ISR
i T g I < 2 TG A2l B T2 G 26l AT I NS |
0 A potential is defined by : V(x) =0, for 0 <x<a and

V(x) = infinity, elsewhere.

f‘” Write down the Schrodinger equation in the region 0 <x <a and
glii' solve it.
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Digital and Analog Circuits and Instrumep¢ ‘F, ‘
Answer any eight of the following questions: Atigy
Ry

1. Write De Morgan’s theorem in Boolean Algebra.

e Awefice W TN SAAmSf @2 | ,;
Convert the decimal number 22 into its equivalent binary,
2. Draw the output characteristics of an n-p-n transistor Operat;
CE mode and explain different regions of operations. "
e e e FHT© 9T n-p-n SRS oy
R W 39 ¢ fifen A sl aoq 71 '
3. Explain the operation of a centre-tapped full-wave rectifier dr Physic
the circuit diagram and input and output waveforms.

FATTARET (FHRCS AR G0 2T YA

P A | Ele
4. Write down the characteristics of an ideal OP-AMP. Explain how*‘"“"y g

OP-AMP can be used as an inverting amplifier. Sute 0hnfs
5: Write down the principle of a solar cell. Mention its two uses. fo st

CTAIEa Fafe @4 | 99 6 I Srae 4| Attery o

4 , tugh aload
6. What do you mean by ‘p-type’ and ‘n-type’ semiconductors? Vg >
biasing is necessary in a transistor amplifier?

‘p-type’ € ‘n-type’ Wi"fﬁ?@ F&0e [ (a2 &ﬂaﬂ%tﬂm

AR @7 AT T & ?
7. Discuss how AND, NOT and OR logic gates can be implem®¥i,
~ using NAND only. Mention two uses of CRO.

. 8.(i) Convert (11101.11), into its equivalent decima

(ii) A transistor has current gain of 0.99 in common-
~Calculate the current gain in common-emitter configurat
9. Implement a positive logic 2-input AND logic gate usin

explain its operation. h M?
10.(a).Simplify the following logic expression using Karnaug

Y=ABC+ABC+ABC+ABC +ABC

| number.
base configl®

jon.
g diodes ¢



rq'vv, I

B. Sc. Gieneral Sem. V & V12020 2020/157
o following circuit Ry = 1kQ, R, =5kQand v;=1V.
FORS "l‘ ‘¢ the gain of the amplifier and the output voltage (V)
: calcy a R,_SkQ)
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