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PHYSICS
Course ID: 42418 Course Code: SP/PHS/401/C-1D
Course Title: Physics-1V
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The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words
as far as practicable
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Section-I

. Answer any five questions: 1 x5=5

(I ~AB @tew Teg wie)
(a) What is the difference between p-type and n-type semiconductor?
p-BiZ5 «32 n-5135 THIfAIRT ey o 52
(b) What is the drift velocity of a charge carrier?
ST P HAAR S FICF 01?2
(c) Which region of a BJT is most heavily doped?
BJT @3 (F9 QD AAAE @ (ifoie Fa1 277
(d) If a transistor amplifier has a gain of 20 dB, then what is the ratio of output to input power?
@ GAferoR 4T @a R4 @oF 20 dB 20, WE675 G2 T%6 FIoK FG® F©?
(e) How do you convert XOR gate to XNOR gate?
Ot XOR (°16TF XNOR (915-9 FBfF® T2
(f) What is the purpose of using capacitor filter?
g B e T iR /52
(g) Which type of diode is used as voltage regulator?
(OB JBOFF RO (I T JIRF T4l T2

(h) Why semiconductors have negative temperature-coefficient of resistance.
QIR AL ANl @aTF (e AU = A2
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Section-11

2. Answer any two questions: 5x2=10
(It w26 dred Tee wie)

(a) Derive the relationship between a and  of a transistor. What do you mean by thermal runaway in a
transistor? (3+2)

@3 FAGEDR @7 o 3R B G T T FIo I GACESR @7 SR IS I I @ITT?

(b) Write down the principle of Hall effect. Name one practical use of Hall effect. What do you mean by
energy bands in semiconductor? (2+1+2)

2 2O G Ao (11 T Ao @ @6 AV AR (71X SRR el wice F @RimE?
(c) Write down the truth table of a Full Adder. Implement a Full Adder with the help of Half
Adders. (1+4)

G35 7if TARGFRER 7o) AR (| TE AACTIEST 2R I G0 74 TAPGFES tofd I

(d) Draw the I-V characteristics of PN junction Diode. How does current flow in PN junction diode? Draw
the circuit diagram of a half wave rectifier. (1+2+2)

QA3 PN 9 TR @7 -V @@ St PN Al TiEe e ofee g 237 adeas
OFYA FRHF GF IeA17 436w o

Section-II1

3. Answer any one question: 10x 1=10
(R @I ATHF Ted wie)

(a) Explain the operation of an op-amp as an (i) Inverting amplifier (i1)) Non-inverting amplifier. Derive
expressions for the output voltage and voltage gain for both cases. (iii) Explain open loop gain, closed loop
gain and CMRR of an op-amp. (7+3)

G AT ANfAFRIT 97 FIae 5t e (1) TTeifte aufzreme R (i) T9-37eifbe anfgwag
o) ofefS ova WTH95 (Ote \de (SDe [AdT entEd ke [ T (i) 9B weiEeT=
OIfPFRT 97 T[& IO [T @olrF, I Ioq! {4 @4F @92 CMRR FICF I FRP I |
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(b) (i) Explain how the basic gates can be realized using NAND or NOR gates. (ii) Sketch typical output
characteristics curves for p-n-p transistor in CB configuration. Label all variables and indicate active, cut-
off and saturation regions. (iii) A certain transistor has a4, 0f 0.98 and a collector leakage current Ico of 1pA.
Calculate the collector and the base currents, when [g =1mA. (4+3+3)

(i) NAND =@ NOR (516 920 I fPeicq 361 (o6 @fet Cofs i A2 (ii) 990 p-n-p GAMGIOICAR CB
(CTRe fi) Rt Set=(5 (a8 @1 o= Fcat| T A «fer fofers wea «3e ey wzee, Fioarg e
92 AL qee ofel iz el (i) @i FAErsE O oy, @9 T 0,98 AR FHARS FFE 2R I, 99
WA 1pA | TART AR G3R N &R e eat 7w I =1mA =)




