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SOLUTIONS

Question 1 (3 marks)

Consider the following sets of numbers:

A=1{1,3458)}, B=1{236789)}, C={v2,V5}, D={,2,23}

a. AnB={3,8}

1 mark
b. SetsA,B,D
1 mark
Cc. SetsA,B
1 mark
Question 2 (5 marks)
a. x3+3x2+2x=x(x+1(x+2)
2 marks
b. x3 + 3x2 + 2x is the product of 3 consecutive natural numbers.
So, either both x and x + 2 are multiples of two, or x + 1 is a multiple of 2.
Since there are three consecutive natural numbers, exactly one of them must be a
multiple of 3.
So, x3 + 3x2 + 2x must be a multiple of 2 x 3 = 6.
3 marks
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Question 3 (6 marks)

a.
A B C A | ANB| AANC (AAAB)V(A'AC) | BVC A'A(BV ()
1 1 1 0 0 0 0 1 0
1 1 0 0 0 0 0 1 0
1 0 1 0 0 0 0 1 0
1 0 0 0 0 0 0 0 0
0 1 1 1 1 1 1 1 1
0 1 0 1 1 0 1 1 1
0 0 1 1 0 1 1 1 1
0 0 0 1 0 0 0 0 0

2 marks

b. The truth table in part a. confirms that (A’ A B) v (A" A C) simplifiesto A’ A (B Vv C)

1 mark
C.
A B C AUTHORITY
1 1 1 0
1 1 0 0
1 0 1 0
1 0 0 0
0 1 1 1
0 1 0 1
0 0 1 1
0 0 0 0
1 mark
d NoT
A Dc
A'AN(BVO)
B ]
C AND
OR
2 marks
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Question 4 (5 marks)
a.

O

1 mark

2A2=2x% 2]XB 2=2x[7 21]=[14 42]

14 42 28 84

2 marks

B X (C+ D)isa(2x3) x (3 x 1) matrix configuration.
Since the columns in matrix B matches the rows in matrix C + D, B X (C + D) exists.
(C+D)xBisa(3x1)x(2x3)

Since the columns in matrix C + D does not match the rows in matrix B, (C + D) X B
doesn’t exist.

2 -1 1
0 2 -1 0 2 -1 !
Bx(C+D) =[5 | 4]><< 0ol+|1 >—[3 1 4]><H—[8]
-3 4 1
2 marks
Question 5 (3 marks)
Down:
= :1
S =T 0g  10m
1 mark
Up:
s 16
=108 ™
1 mark
Total:
10+ 8 = 18m
1 mark
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Question 6 (8 marks)

a. 1+1+0+1=3

1 mark

b. v, to v, can be done 2 ways, so there must be a loop at v,
1 mark

C.

V1
V2
V3
Vs

2 marks

d. Graph A has an Euler path since the graph has exactly 2 odd vertices. The path must start
at an odd vertex and finish at the other odd vertex. So, one of:
V3 to v, to vito V3 to vy to v,
V3 to vito vyto v3 to v, to v,
v, to vy to v3 to vy to v, to Vs
vy to v, to V3 to v, to vyto vy
2 mark

e. Graph A does not have an Euler circuit since the graph has some odd vertices (2 in this
example). The odd vertices must be joined to create two even vertices. The graph will
now have all even vertices, hence an Euler circuit (starting anywhere) will now exist.

VU1

U3

One example is:
v1to vz to v, to vy to vz to vyto vy
2 marks
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Question 7 (6 marks)

a.

the1 =t +6,t; =8,n=>1.
n=1t,=8+6=14
n=2t;=14+6 =20

Arithmetic sequence witha = 8,d = 6
t,=a+Mn—-1)d

tro =8+ (20—1) x 6 = 122

b.

Py, =10P, —2,P, =12,n > 1.

n=1  P,=10P,—2=118

n=2 P;=10P,—2=1178
12,118,1178

C.
Upir =5U,U; =10,n>1
n=1U, =5U, =50
n=2,U; = 5U, = 250

n=3,U, =5U; = 1250
Geometric sequence with a = 10,r =5
t,=axr*1=10x5"1=2x5"

Question 8 (4 marks)

a. 5!'=120
b. 2! x4! =148
5 4

Cc. Group X:1,GroupY:4 (1) X (4) =5
Group X:2,Group Y:3 (g) X (3) =10
Group X:3,Group Y: 2 (g) X (;) =10
Group X:4,Group Y: 1 (i) X (i) =5
Total = 30.
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