
 

Transforming the circuit we get
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Totalimpedance 6512 16516 11811 58 r

1070 j9 176 or

14.0924061

Supply current 248340.67 170332 2061 Amp



Q2 first part is bookwork

Vont Rf if
Rewrite the expression Vont 50 44 V2

Therefore we can use a two stagedesign like the following

504 2004

stage1 stage2

for stage 1 we can use an inverting amplifier
R2

v FEI
let us take R Ok too low values are

best avoided as some resistances are small
or negligible Hence R2 40hr

for second stage amplifier we use the

following sunning amplifier

with Tfv.DE vout

T



We need

Vont Ra

Vont RF Vo V2

We need KR 50

If Rz is chosen at loks Ry 500hr

full circuit

500k

I EE v
y V2



Small signal model

a

1 jun dignity
v1
my RiTvont

i Input impedance Rin YI R

ii No load gain Vin Vgs trout

Also Vont 9m18s Rallra

We need to eliminate Vgs to findgain



from we get Vgs Vont
9m R2 Ird

Vin Vout GtmRetard

Vin Vat It g.fray
Vont
vin

9mRillrd71t9m
Rz rd

Iii Output impedance Short circuit the input Push

a voltage at the output find the current

A D

I Is 819174r
Are

Ugg Un

va smugs in R Ird

Ye in vegm Rallied

Un It9m R Ird in R Ird



Unli Output impedance Rall ra
It gm Rall rd

Values Rin 10 Mr

Gain 5 153 2041120k

It 5 10 3 2061120k

098

Output impedance
10K
It 5 183 10k

196 r

b This is a non inverting source follower circuit

It has a high input impedance low output

impedance a gain close to unity
This is very useful as a pre amplifier circuit

for example in a microphone where some

impedance is very high requires a baffer
circuit to isolate drive the lower impedance
loads without causing large signal attenuation



let the circuit with loud looks like the following

F.tk
u

3125mA
l
i

196 j2af 25153

for the load current to drop at 70 the mid
band value we get

196 20 25 153f

f 1247 Hz



The turns ratio N voltage rater 24 6

Impedance is transferred across as N

hence load transferred to the HV side

21 8 54 36

288 144

Rt or Rt represents theseries resistanceof the windings

Xp or Xt represents leakageflux across the transformer

Ro represents hysteresis eddy cuntloss in the core iron loss

to represents inductance on windings on core

Simplified equivalent circuit

I FIFF
4 3



Foropen circuit test Ignore Rt
Given Uprimary 240W Iprimay 0.1A P 10W

Ro 1 44 57602

Q VI P 240 0 15 60 2 476
21.87VAR

Therefore Xo 447 26402

For shut circuit test ignore Ro Xo

Given Uprimary 2450 Iprimay 2A P 20W

Rt 2 Yr 52

Also Q VI p

45 2 20

7700

A 87.75 VAR

t 8721 43.871



When the load is connected referred to the high

voltage side

5 143 87

MTI 128
2400 26403 5760 1

4 3144

Simplified
total

I 293
2401 52640 45760

3,187 st

i 240
348 32.67

069 32167Amp

for load series components

P VicosQ 240 069 13 32 67 1394 W

Q Vicos 240 90 694 sin 32 67 8939VAR

Total power P 139.4 10 1394 1494 W

Total Q 8939 1112 VAR



Total count P at

240 1 1494 111 2

I 0.776 Amp

thefone powerfactor If 2 976 0802by

We need a capacitor to generate the total i e

1112 VAR to change the power factor to unity

If 1112 we 4072A 50

c 614µF



Section B 
6 (short) 
 

 
 



7 (short) 
 

 
 

C1=A1A0B0. A1B1B0  
 
 
 
C0=A0. B1B0 
 
 
 
 



8 (short) 
 

(a)  The working register holds the data the PIC is working on at the current time (a bit like 
the memory on a simple calculator). 
The STATUS register stores the results of the previous calculation (the carry, zero and 
half-carry flags) as well as power down, time out and register bank information. 
The TRISIO register holds the information as to (and is used to set) which particular bits 
in the GPIO register are inputs and which are outputs.

 
 



9 (long) 
 
(a) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



(b) 
 

 
 



 



 
(c) In case of conversion of D flip flop to JK flip flop we have to use J and K as the external 
inputs and D as the input of actual flip flop. J,K and Qn makes eight possible combinations. 
Express D in terms of J, K and Qn.The conversion table, K-Maps and logic diagram for the 
conversion of D flip flop into JK flip flop is shown below: 

 

 
 
 
 



SECTION C 

10 (short)  

(a) The stored electrostatic energy is doubled. 

 

Stored electrostatic energy is given as: 

𝑊 =
1
2
𝑄!

𝐶  

𝐶 = ɛ"
𝐴
𝑑 

𝑊 =
1
2
𝑑𝑄!

ɛ"𝐴
 

𝛥𝑊 = #
!
!$%!

ɛ"'
	- #

!
$%!

ɛ"'
= #

!
$%!

ɛ"'
 

 
(b) 	

𝐹 =
1
2𝑉

! 𝜕𝐶
𝜕𝑥 

𝐹 =
1
2 (
𝑄
𝐶)

! 𝜕𝐶
𝜕𝑑 

𝐹 = −
𝑄!

2ɛ"𝐴
 

 
 
11 (short) The current flowing in the core wire will be distributed on its outer surface and 

thus no current inside the wire. The current flowing in the coaxial cylinder will be distributed 

on its inner surface. 

For 0 ≤ r < R1, 

According to Ampere’s law, 

I=0, thus B=0; 

d

2d

+Q

-Q



For R1 ≤ r < R2, 

According to Ampere’s law, 

𝐵 = ("(#)
!*+

; 

For R2 ≤ r ≤ R3, 

Again, total I=0, thus B=0 

 

 

12 (long)  

 
(a) According to Guess’s law, 

Electric filed: 

𝐸 =
𝑄

4𝜋𝜀"𝑅!
 

When R2 ≤ r, 

Total charge equals to 0, and thus E =0, and V = 0. 

When R1 ≤ r < R2, 

Total charge equals to -Q, and thus: 

𝐸 =
−𝑄

4𝜋𝜀"𝑟!
 

When r < R1, 

Total charge equals to 0, and thus E =0, and V = 0. 

Thus, electric potential at R2 with respect to earth is: 

𝑉 = : 𝐸
,

-!
𝑑𝑥 = 0 

(b) Electric potential at R1 with respect to earth is: 

R2

O
R1

-Q

+Q

R2

O
R1

(a) (b)

+Q1

+Q2



𝑉 = : 𝐸#
,

-!
𝑑𝑥 + : 𝐸!

-!

-$
𝑑𝑥 

𝑉 = :
−𝑄

4𝜋𝜀"𝑟!
-!

-$
𝑑𝑟 

𝑉 =
𝑄(𝑅# − 𝑅!)
4𝜋𝜀"𝑅#𝑅!

 

(c) When R2 ≤ r, 

Total charge equals to Q1+Q2, 

𝐸 =
(𝑄# + 𝑄!)
4𝜋𝜀"𝑟!

 

When R1 ≤ r < R2, 

Total charge equals to Q1, and thus: 

𝐸 =
𝑄#

4𝜋𝜀"𝑟!
 

When r < R1, 

Total charge equals to 0, and thus E =0, and V = 0. 

Thus, electric potential at R2 with respect to earth is: 

𝑉 = : 𝐸
,

-!
𝑑𝑥 = :

(𝑄# + 𝑄!)
4𝜋𝜀"𝑟!

,

-!
𝑑𝑟 

𝑉 =
(𝑄# + 𝑄!)
4𝜋ɛ"𝑅!

 

Also, electric potential at R1 with respect to earth is: 

𝑉 = : 𝐸#
,

-!
𝑑𝑥 + : 𝐸!

-!

-$
𝑑𝑥 

𝑉 = :
(𝑄# + 𝑄!)
4𝜋𝜀"𝑟!

,

-!
𝑑𝑟 + :

𝑄#
4𝜋𝜀"𝑟!

-!

-$
𝑑𝑟 

𝑉 =
(𝑄# + 𝑄!)
4𝜋ɛ"𝑅!

+
𝑄#(𝑅! − 𝑅#)
4𝜋ɛ"𝑅#𝑅!

 

=
𝑄#𝑅! + 𝑄!𝑅#
4𝜋ɛ"𝑅#𝑅!

 


