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1.

TEC-101

Total Marks: 100

(i)

(ii)

Attempt ALL questions.

All questions carry equal ma.rks.

(iii) In case of numerical problems assume data wherever
not provided.

Be precise in your answer.(iv)

Attempt any four parts of the following: (5x4=20)
(a) Define. an intrinsic material, a negative

temperature coefficient, and covalent bonding.
List three materials that have negative
temperature coefficient.

(b) Differentiate among conductor, insulator and
semiconductor using energy band concept. Also
differentia te between n-type and p-type
semicond uctor ma terials.

(c) Explain the behaviour of p-n junchon at no bias,
reverse bias and forward bias. Sketch the v-i

characteristics of p-n junchon diode.
(d) Explain how you will determine the static

resistance and dynamic resistance of p-n junction
diode after defining both of them. ,
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(d) Sketch the V0 for the following circuit.
Vi

lOV
4V

Vi 0 IvW---1T v0

2.2kD
Si

-lOV

(e) Cal~ulate the values of Rs and RL to maintain VL
at 12 V for ILto vary from a to,200 mA. Also find
Vz and Pzmi.lx' >

16V -,
,

==y'IL +
RL VL

Rs

(f)'
.'

Explain the working of a voltage doubler with
neat diagram.

Atte~pt allY hvo parts of the following: (lOx2=20)
(a) (i) What is the major difference between a

bipolar and a unipolar device?
(ii) How must the two transistor junctions be

biased for proper transistor amplifier
operation?

(iii) Which of the transistor currents is always
the largest? Which is always the smallest?
Which two currents are relatively dosed in
magnitude?

(iv) In how many modes the BJT works? Also
explain the biasing pattern for each of them.

. (v) Howmany types of biasing are done on a
BJT to work properly as an amplifier?
Which one is the best and why?
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(e) What do you understand by average current,
repetitive peak current, non-repetitive current,
peak-inverse voltage and reverse saturation
current?
What are the differences between diffusion and

transition capacitance? How will you represent
the capacitive effect of a practical diode on an
ideal iode ?

(f)

-4

Attempt any four parts of the following;
(a) Calculate V0 and ID for the following:

ID
~

(5x4=20)

+
Si

lOmA
2.2kD,<1.2kD Yo

(b) Determine V0 and required PlY rating of each of
the diodes of the following circuit,,:

Vi

lOOV

+ Yo
2.2kfi

+

-lOOY

Vi

(c) Determine V0 for the following circuit. Also name
the configuration.

Vi

20Y

+~~+

t ~i~~O
a

-20Y

~ :... ,r.~
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(b) Calculate IB' Ic, VE and VCE for the following
circuit if ~= 130.

510kfl

+lSV
9.1kn

510kfl 7.5kD
18\'

(c) Calculate the following using hybrid equivalent
model for the following circuit where hfc = 110

- f.lAhoe-20-.
V ",

BV

Vs
Vo

470kfl
t o +

Rs

Attempt any two parts of the following: (lOx2=20)

(a) Explain the working of a JFET along with its
construction with neat sketch. Also draw its

transfer characteristic (urn with explanation.
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(i) Zi

(ii) Zo

(iii) Av

(iv) Ai
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(b) Determine the following:

(i) IDQ' VGSQ
(ii) VDS
(Hi) VD
(iv) Vs

20V

L8kn

, loss=9mA

vp = -3V

LSkn

-lOV

"

(c) Calcula te Zi' Zo and Ay for the following circuit:

20V

Vio---j
IDSS= 9mA

Vp = -4.5V

( rd = 4~nVo
2.2k !l

-
lOM!l

t
5. Attempt any four parts of the following:

(a) Convert the following bases:

(i) (11011.011ho -1 ( h6

(ii) (2AC9h6 -1 ( h
(b) What are universal gates and why?
(c) Minirnise the following using k-map.

f = kIn (1,2,5,7,9,15) + 4>lID (0, 3,4,6)

TEC-tOt 5

(5x4=20)
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(d) Enlist the ideal characteristics of an ideal

operational amplifier. Also draw the circuit of a
non-inverting amplifier.

What is the range of the voltage-gain adjustment
in the following circuit?

(e)

500kn

Vi ~
< 10kn 10kn + Vo

"

(f) Find the output voltage of the following circuit.
I

68kn

i'
33kn

+0.2Vo

- O.5Vo
22kn

.. 0.8Vo
12kn

-000-
~
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