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1. Afull wave rectifier has load resistance of 500 Q and the used diodes has internal resistance
of 50 Q. If turn ratio from primary to half of secondary of transformer is 5:1 and primary
winding voltage is 240 V rms, 50 Hz then calculate:

(i) dc and ac output current

(ii) dc and ac output voltage

(iii) dc diode voltage and current
(iv) efficiency and regulation factor
(v) PIV and ripple frequency

(vi) RMS output current

Sol.
o,
240/5=48V rms
240V o
240/5=48V rms
o

RL=500Q, Rr=50Q

Vv
Rms secondary voltage = —= =48
2
=V, =482 =67.88V
= Vm 6788 o3ma
R,+R, 550
(i) 1, = 2n - 2X123_ 253 a
T T

AC output current I'rsm ,

So, I'ms =r x Ipc = 0.483 x 78.3

I''ms = 37.82 mA

(ii) Voc = Inc, RL = 78.3 x 103 x 500 = 39.15 V
AC output voltage V'ims = r . Vbc

= 0.483 x 39.15

V’rms =189V

(i) Vo = 2om - 2%67.88 _ 4316y
T T

I
Ljade, oc = = = 39.15 mA
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Re = 81xﬂ°/o
R xR, 550

f

(iv) %n =81x

%n = 73.63%

%Regulation = X x100% = 22
R 500

L

x100% =10%

(v) PIV = Vn

=2 x 67.88 =135.76 V

Ripple frequency = 2 fo = 100 Hz
(vi) RMS output current

I =I =£mA

rms 3 \/E
~1_ -86.97 mA

2. For the network shown below, determine the value of following parameters by using

complete hybrid-equivalent model.

A. Ziand Z'i

B. Av

C. A L and A, _L
II II

D. Zo

Lo
P 4 2
470k & < 47k
& 4
+
— I
] : /;
iR &)
1k +— Zn vu
Z
V, |_;
e °
FA

The h-parameters of the transistor are:
hfe = 110 ’ hie= 1.6 kQ
hte = 2 x 10_4; hoe = 20 pO
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Sol. Redrawing the AC equivalent circuit
< <
470 kQ :: :: 4.7 kQ
< <
+
r
o /|;
S 1
1 kQ — Zu vo
Z
V, |—’
| o o
Z" -
Substituting h-parameter equivalent circuit:
C
o)
+

I hir:
—— T O—WW—
* |5

>
E4.7ksz Vv,

=1
E<
&
=
L
A
N
=
AddA

1kQ
470kO 3

<
V, |—’

|
z Z,

yYyYvy
<
O |
(o

(o ]
..|||_

Current gain (Ai):

+hfeIihl
I 0
+4.7kQ
I, +Ne +110
= > =A = —
L 1+h,, x4.7kQ 1+20x10°x4.7x10°

—a-_110  _100.548
' 1+0.094

Input impedance (Zi):
Applying KVL in input loop
=h.V, =hl +h_ x(I, x4.7kQ)

Vi = hiIi + hreVo
=hl -h, (+4.7kQ)A I
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% ~Z =h —h, x4.7x10° x 100.548

=1600-2x10"x4.7x10° x100.548
Zi=15kQ
Voltage gain (Av):
V, I x4.7 Al x4.7

A =2
Y V V
_ A x4.7 100.548x4.7
-z 1.5

Output impedance (Z,):

Step 1: Disable external sources present in the input.

Step 2: Disconnect load resistance R form output circuit.

Step 3 : Assume that voltage Vxis applied at output port and current Ix is flowing into output

node then Rois calculated as Vx/ Ix.

1.6k T, I,
AvA'AvAv > < O
+
2 2 A ho. $ v
1kO i: 3 470k h.Vy <_> h. I <‘> o i: )
0
KCL at output node
IX = ho Vx + hf Ii
I L
= > =h, +h.—
V, x
1 I I .
—:—X=h +h._| —
2=y Nt e

KVL in input loop

L(1kQ || 470kQ) + 1.6 kQ i+ hrVx =0
— 0.9978 I + 1.6 Ii = hr Vx

L 2 2x10*

=

V. 2.56kQ 2.56x10°

X

2x10*

Now - =20x10° +110x —————
z 2.56x10

(o]
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1 kO

vy
N

>
E 470kO

A A
FYTTY

£ 2.86x107°
z

o

. Z, =34.97kQ = 35kQ
470x1.5

Z:Z =470 kQ || Z = === = 1.495kQ
470+1.5
A;:A;=I—?=I_°,I_E=Ai1_§
Ii i Ii Ii
L 470kQ
' Z +470kQ
S 470k2 ___ 5 9968

I 1.5kQ + 470kO

~ Al = 100.548 x 0.9968
A'i = 100.226
3. For the circuit shown in figure,
(i) Determine the operating point
(ii) Find the stability factor. Given: Vee = 0.6 V, B = 50

V=15V
X 4.7k
<
39k €
‘P
p=50
>
4.7k 2
>4
< 1k
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Sol. Thevenin equivalent of the given circuit:

15V

47kQ x 15V
Vin = 5a0 o
39kQ + 47kQ

Rth= 4.7 kQ [| 39 kQ = 4.1945 kQ .....(2)

(i) Step (1): KVL for input section

V1 - I Rh = Vee = (Ie X 1 k Q)= 0.......(3)

- (I, x4.195kQ) + ((1+ B) I, x 1kQ2) ~ 1.61327V ~ 0.6V -...(4)

=1.61327V....(1)

1 1.01327V  1.01327V
B 4.1945k +5K 55.1945k

~Icq =B Is =50 x 0.018358 mA

= 0.1979 mA ........ (6)

Step (2): KVL for output section

15V - (4.7kQ x 1) = Ve - (1kQx 1) = 0....(7)

.(5)

Vee =15V - (4.7kQ x 0.9179mA) - 1kQ(1 E Bjlc---(8)

= 15V - 4.31413V - 0.936258V ....... (9)
~ Vceq = 9.7496 V ....... (10)
~Q = (9.7496 V, 9.9176 mA).....(11)
. - ol
(ii) Stability factor, S = —%
ol

In self bias arrangement, stability factor,
1+

S =
1+B{ R

(1)

E
Re +Ry,
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5. 1+ 5(;K
1+50| —M
" (11( T 4.1945kj ......... (2)
51 51

T 1+50(0.1925) 1+9.625

R,Vee  5kQx3V
- = =1.5V ....(1
™ R, +R, 5kQ+5kQ (1)

Rth = R1||[R2=5kQ || 5kQ = 2.5k ...... (2)
Step (1): KVL for base-emitter loop
Vih—IBRn—-Vee- (1 +B)Iex1kQ=0.... (3)

1.5V -0.7V 0.8V

= = =0.016842mA ........ 4
® 2.5kQ+(5x1kQ) 47.5kQ )

~Icq = Bls = 0.741 mMA ........ (5)
Step (2): KVL for output section
3V -Veeg - (Ie x 1k Q) =0 ....... (6)
Veeo=3V-(1+B)Iex1kQ.....(~7)
=3V -0.75789 V .. (8)
&~ Veeo = 2.24211V ......(9)
~ Q =[2.24211V, 0.741 mA] ...... (10)
4. Find the various voltages and current in the regulator circuit. Find the power dissipation in

the Zener and transistor Q:

A Q > 1 OV,
I
vIpy El 0.5A
>
Tnuy 2 2k0
T N 1ko .
Va1 l '
4.’
:‘.E 10k0 I, I L
V=30V
v
Q2 ‘/1 B2
+ 2kO
10V l
VIR L 1
v
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Sol.

Q, = ; OV,
E1l 0.5A
7\
+

4 I, R,
|

Tniy E 2ko

A A

AAAA

>
> =
® 10kO vi, I E

AAMA

VvV, =30V

o A

+
10v /75’ .

Form the figure it is clear that

Ve, =V, + Vg, =10V +0.7=10.7V
V82 10.7
= = o = 5.35 mA
Here the B is not given. Assume high value of B that implies base current can almost be
neglected
~1=535mA
~Vo=1x[1k + 2k] = 3k x 5.35 m = 16.05V
R, = % =32.10
From the fig
VB1 = Vo + VBEl

=16.05+ 0.7 =16.75V
V. -V,

O AL
Rz 2k
~30-16.75
2k

_13:25 6 625mA

2k

\/in _VZ

I _n____Z
Re 10k

_30-10_20 _, .

10k 10k
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As B is very high
I R 0A

B

I, =1

= 6.625mA

R.
I =L = 6.25mA

~I =L +L, =2mA +6.625mA
= 8.625 mA

From the figure, KCL at output node
I =I+I =5.35mA +0.5A

E

= 0.50535 A
B is very high
I, ~0=1IL =I. =0.50535A

Power dissipation in the zener diode:

P=VzxIz

P =10 x 8.625 mA

P = 86.25 Mw

Power dissipation in the transistor Qu:
P = Vcer X Ica

P =(vc1 —vEl)XICI

P = (30 - 16.05) x 0.50535
P=7.049 W

5. What is meant by feedback. Write a short note on negative feedback & mention it's
advantages & disadvantages.

Sol. Introduction to feedback
Feedback is used in virtually all amplifier systems. Harold black, an electronics engineer
with the Western Electric company, invented the feedback amplifier in 1928 while searching
for methods to stabilize the gain of amplifiers for use in telephone repeaters.
In a feedback system, a signal that is proportional to the output is fed back to the input
and combined with the input signal to produced a desired system response. As we will see,
external feedback is used deliberately to achieve particular undesired system response may
be produced.
Feedback can be either negative or positive. In negative feedback, a portion of the output
signal is subtracted from the input signal; in positive feedback, a portion of the output
signal is added to the input signal. Negative feedback, for example tends to maintain a
constant value of amplifier voltage gain against variations in transistor parameters, supply
Voltage and temperature. Positive feedback is used in the design of oscillators and in a

number of other applications.
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Advantages and Disadvantages of Negative feedback

Advantages

1. Gain sensitivity: Variations in the circuit transfer function (gain) as a result of changes
in transistor parameters are reduced by feedback. This reduction in sensitivity is one of the
most attractive features of negative feedback.

2. Bandwidth extension: The bandwidth of a circuit that incorporates negative feedback
is larger than of the basic amplifier.

3. Noise sensitivity: Negative feedback may increase the signal-to -noise ratio if noise is
generated within the feedback loop.

4. Reduction of nonlinear distortion: Since transistors have nonlinear characteristics,
distortion may appear in the input signals, especially at large signal levels, Negative
feedback reduces this distortion.

5. Control of impedance level: The input an output impedances can be increased or
decreased with the proper type of negative feedback.

Disadvantages

1. Circuit gain: The overall amplifier gain, with negative feedback, is reduced compared
to the basic amplifier used in the circuit.

2. Stability: There is a possibility that the feedback circuit may become unstable (oscillate)

at high frequencies.

%k %k k
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