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1. What do you mean by intlinsic demicoDductor. Explaii how atr inidn-
sic semiconductor, for ecca,rnple Germanium, nlay be conveded into

(i) ar N-tWo Bemiconductox

(ii) a P-type semiconducto!

Current deosiiy of a coaductox iB given by .I: py. By u6ing this
deriw an et(pressiotr for conductivity o{ an intxin8ic semiconductor,
?he 8'aEbolB have th€ir usuol meaJdngs.
Aseume tbst the Avogadro'B number is 6.02 x 1023 molecules/mole,

- Gerlla:nilrla atomic $'eigbt is 72.69 and the density of GexmaniuE is
5.32gon-t.

(i) Find ihe concod8tion of atoms in Germanium.

(ii) compute the value of conductivity of the intridic Gerll1arfllm at
I 3000K a6sumi[gpa = 180&nn2V-r eec-|, pp: 3800cm2V-1eec-\

andn=2.53x1013.
(iii) Deduce the rediBtivity of the intrinsic Germad$rn at 3000.K.

2. Explaiu the opelation of the Zener diode

A regu.lated power supply is lequircd for a load drawing a normal
current 100m.4 ai 15V. An unregulated oupply having open circuit
output voltage of 12y and output re8istant of 20O( Allowablo pow€r
thrcugh the Zener diode is 200rntf arrd 5y).

(i) By suitable assumptiotr, obtain the !€quired value of.Rr(Zenor

'esisiarc€)
(ii) What ie the maximum clurent ca,n pasa thlough the Zerer diode?

(iii) What arc the maxirmrm and mildmrm current thjs regulator can
salely deliver?

(iv) Wlrat volta€€ wil be measured at the battexy terminals s,hen the

. de8ign cuEeat iB beitrg dnwn?

3. E$lai[ u8ilg a cjxcuit diagram the operation of the h.ilf-wa\,€ rectifier.

Sketch and label clear diagrams for

(i) Input s/ave fo{o.



j

(ii) Output wave form across the resistance when the capacito! is

absence.

(i.ii) Output ll?ve form across the resistance whell iihe capacitor is

pxeoent.

The output of a llall wave rectifrer i8 connected to a load resistance oJ

i;;i; ;i;.gh 
" ""p"citor 

fflter of 1004F ' The r'm s value and the

i*,r*"u otif," r.npur' voluage to lhe primory coil ol r he l'rannformer

*"'iiol *a 50llz respecr,ively 'fhe l'urns rario ol llLe tralsformer

is 2.5 : 1. Calculate

(i) r.m.s ripple voltage

(ii) d.c component of load voltage

(iii) total load P,)wer

4. Exoldn the beha{iour oI a bipolar jurrction t"ansisucr' Skerch and

explab input arrl oul put choracteristicR oI the transirror'

.10v

Fox the above tlpn iraruistor circuit 6nd

(i) collector current

(ii) vollage drop acroos collector and emitter Neglect the voltage drop

acrosB baao arrd ernitter.

5. Briefly explailtraracteristics of an ideal operational anplifier' 
-Find' 

e ,aatiottsttip letween input alrd oltput volta8es of following Oper-

ational Ampli8er'

(i) Iwerting AmPlifler



(ii) Integrator

(iii) Diflerentiator

For ar integrator circuit' if the input is dc voltaSe draw the output

rcltage of the circuit.

6. Drew the 6ymbols and tmth table fo! the following'

(i),4.rv,
(ii) on
(in) N.4rf D

(iv) IrOR

Ptor€ the following Boolean identity.

(1) A+AB:A+B
(ii) AC + ABC = AC

(iii\ (AB + C)(.M + D\ = AB + cD

Dra{' th€ logic cilcuits fot the {ollowing usi g minimum 8at€B'

(i) n+B
(ii) 'ilE + c
(iii) (AB + C)(AB + D\

(i'r) AB + BA


