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MARKING GUIDELINE

QUESTION 1

1.1

2
DIGITAL ELECTRONICS N4

Converts decimal to the binary equivalent.

T460(E)(A2)T

1.2 A decoder converts binary to decimal and an encoder converts decimal to the
required code. (2)
1.3 1.3.1 An input that forces the Q output of a memory element to '1'
1.3.2 An input that forces the Q output of a memory element to '0'
(2 x2) (4)
1.4 Sum of the weights equals a single digit 9 (2)
1.5 1.5.1 X
152 X+Y
1.5.3 1
154 X
1.5.5 X
(2x1) (2)
[15]
QUESTION 2
2.1 211 17,56=01111,1012v

25,7510 = 11001,1102v

=11001,110 2"d complement = 00110,001

+

+1
00110,010v

01111,101
00110,010

No Carrv

10101,111vv

01010,000
+1

-1010,001

Therefore 1111,1012-11001,110 2=-10,12510v
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21.2 A5,C16 =10100101,11002v
3,56=011,1012v

101001011100
11101V

101001011100
000000000000
101001011100
101001011100

101001011100
1001011000,11011002v" v

Therefore 10100101,11002x 11,1012 = 1130,6608v

2.3 75,12510=1001011,0012v
25,1=010101,0012v

11,100

10101001v1001011001000

-10101001
100000111
—-10101001
10111100
10101001
0001001100v'v'v

Therefore 1001011,0012+ 10101,0012= 11,1002=3,510v

24

58,2510=0111010,010022's complement 1000101,1011v

1000101,1100

-9,062510= 0001001,00012 2's complement 1110110,1110v
1110110,1111

1000101,1100
1110110,1111
Carry1 0111100,1011

1000011,0100
+1

-1000011,0101v'v'v

Therefore -58,2510-9,062510 = -1000011,0101 = -67,312510v
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(2 x 6) (12)

(6)
[24]
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QUESTION 3

+BC+ AB + AC + AB + B(C + AC)V
+BC+AB+AC +BC+B(A+A)vV
C+BC+AB+AC+B(1+C)v
=AC+BC+B+A(1+C)V

= A+B+C+BCv

=A+B+CVv

3.1 3.1.1 F =AC + BC+AC+AB+BC + ABC

3.1.2 F=ABC + ABC + ABC + ABC
= A(BC + BC) +A(BC+ BC)v
=A(B®C ) +A(B@®C)V

T460(E)(A2)T

LETB@® C=Kv
=AK + AKV
:A@K\/
=AGBOHCY
(2 x 6)
3.2  3.21 . J
Yo b X o
Z — 0
J o &
0 j J
0 =1 ;
0]
0
Z 9 & N
O N
+ >=1 o
X 0 g F
Yy — & o
;
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3.2.2
A o]
N L &P
B
_ o]
_ o
v L >=1 E
\/
B o]
Vo, & °
0
_ 0
v . =1
A _ o]
N i &
c
(2x6) (12)
[24]
QUESTION 4
4.1 SET

Copyright reserved Please turn over



MARKING GUIDELINE

-6- T460(E)(A2)T

DIGITAL ELECTRONICS N4

\ \ \ \
S R Q _Q
0 0 Q Q
0 1 0 1
1 0 1 0
1 1 * ’ (10)
4.2
\/ — AN B C_|
\/ | _L > D Q \/ D Q D Q J
B IR > > W
Q Q Q -
\/I | | |
@)
[15]
QUESTION 5
51

0
<_

CLOCK —> > >
\/ K(_QJK(_QJK(_)—
RESET | |
1 2 3 ,\/
a ~ [y
= ~
< ~V
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5.2 c . A
N
v Q J e g AVl a
N V
< < L4 <
Q K Q K |- Q K
CLOCK
\/
CLEAR
1
v v v y
PULSE C B A
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0
5 0 0 0
(10)
[20]
TOTAL: 100
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