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7 (short)

C A=00 01 11 10
B=00 00001 00001 00001 00001
01 00000 00001 00011 00010
11 00000 00001 11011 01000
10 00000 00001 01001 00100
Cy A=00 01 11 10
B=00 0 0 0 0
01 0 0 0 0
11 0 0 1 0
10 0 0 0 0
C; =00 01 11 10
B=00 0 0 0 0
01 0 0 0 0
11 0 0 1 1
10 0 0 1 0
C, A=00 01 11 10
B=00 0 0 0 0
01 0 0 0 0
11 0 0 0 0
10 0 0 0 1
Cy A=00 01 11 10
B=00 0 0 0 0
01 0 0 1 1
11 0 0 1 0
10 0 0 0 0
Co A=00 01 11 10
B=00 1 1 1 1
01 0 1 1 0
11 0 1 1 0
10 0 1 1 0
Cs= A,4,B,B,
Co= 4, 40B, Bo —

Co=Ao. B1Bo

C1=A1A0Bo. A1B1Bo

C4 = AIA()B]B(),
C3 = AleB1 + AlBlBo

C,= A AoB, B
C,= A4,B, + A4 BB,
Co= AO +EIEO



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.
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9 (long)

(a)
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(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:

KQ

A _00 o1 11 10
J-K Input Qutputs D Input 0 1 3 2
3K Q, Qn+l 1 0 |T| 0 0
0 0 0 0 0 | 4 |_|5 7
v | % | w)| SEELER T
2 25 0 0 0 oo Jan 3. EQn
0 1 1 0 0
1 0 0 1 1
1 0 1 1 1

) D Qn
1 1 0 1 1

— C

1 1 1 0 0 K 6;.




SECTION C

10 (short)
(a) The stored electrostatic energy is doubled.

+Q

Stored electrostatic energy is given as:

W=
2°C
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(b)
o100
2 dx
1Q.,4C
F=20)" %
QZ
T T 26,4

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 <Ry,
According to Ampere’s law,

[=0, thus B=0;



For Ri <r <Ry,
According to Ampere’s law,

— Hokrl
2nr

For Ry <r <R3,

Again, total =0, thus B=0

12 (long)

(a) (b)

(a) According to Guess’s law,

Electric filed:
Q

= Tne k2
When Ry <r,

Total charge equals to 0, and thus E =0, and V = 0.
When R <r <R,

Total charge equals to -0, and thus:

—Q

= 2
4mteyr

When r <Rj,
Total charge equals to 0, and thus E =0, and V = 0.
Thus, electric potential at R> with respect to earth is:

sz Edx =0
R

2

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



e} R,
R

2 Ry
Ry _
V= f ¢ S dr
R, 4meer
_ QR —Ry)
(c) WhenR2<r,
Total charge equals to Q1+Q>,
Q1+ Q)
EF ="
4mreyr?

When R <r <Ry,

Total charge equals to Q1, and thus:
Q1

= 2
4meyr

When r <Rj,
Total charge equals to 0, and thus E =0, and V = 0.

Thus, electric potential at R» with respect to earth is:

[ee] oo +
V= f Edx = Mdr
R, R, Ameer
V= (Ql + QZ)
4meyR,

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

[o] R,
R

2 Ry

oo R,
V= (QI+Q2)dr+f Ql

2 2
R, Ameer R, AMET

V= (Q:+0Qz)  Q1(R; — Ry)
4meyR, 4meyRiR,
. Q1R + Q2R
"~ 4meyR,R,




