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Question One (34 Marks)

2 0 3 3 0 2 1 4 5y 4
a) If A=]1 8 3/, B=]|2 5 0],C=[2 —5] a”dD_[_3 8]
0 2 0 1 3 6 3 1

i.  The Determinant of 4

2 0 3
Al =11 8 3[=20—-6)—-000-0)+32-0)=-12-0+6= —6
0 2 0
[4]
ii.  The Determinant of C
Not possible [1]
iii.  The Determinant of D
_ 12 4 _ _
p=|% gl=16+12=28
[2]
v AB
2 0 3 3 0 2 9 9 22
1 8 3 2 5 0]1=122 49 20
0 2 0 1 3 6 4 10 O
[4]
\Y} BC
3 0 2 1 4 9 14
2 50 2 —=5|= {12 -17
1 3 6 3 1 25 =5
[3]
vi. DC
1 4
2 4] 2 —5| = Not Possible
-3 8
3 1
[1]
vi.. A+D

2 0 3 5 4
1 8 3 _3 8]=N0tp055lble

[1]



b) Find the Inverse of the following matrix:

2 4 1
A=[1 4 7
0 5 2
., _adjA
|A|
|A| =2(8—35) —4(2—-0)+ 1(5—0)
|A| = —54 -8 +5
Al =-57 #0 [2]

Calculations for Minors,

1. (4x2)—(7%x5)=-27
2. 1x2)—(7x0)=2
3. (1x5)—(4x0)=5
4, (4x2)—(1x5)=3
5. 2x2)—(1x0)=4
6. 2x5)—(4x0)=10
7. (4x7)—(1x4)=24
8. 2x7)—(1x1)=13
9. 2x4)—-(4x1)=4
[—27 2 5] + - + [—27 -2 5]
3 4 10 - - + - - -3 4 —-10
24 13 4 + - + 24 —13 4

[6 marks (—1) for each wrong]

-2 4 -13
5 -10 4

adj A =

=27 =3 24 ]

A—1=_—57 -2 4 -13

1 [-27 -3 24]
5 -10 4



c) Use Cramer’s Rule to solve the following system of simultaneous equations:
3Ix—2y+z=2
x—3y+2z=1
2x+y—3z=-5

[8]

3 =2 17 x 2
[1 -3 2 Mz 1] [1]
2 1 =311z -5

3 -2 1

1 =3 2|=309-2)4+2(-3-4)+1(1+6)
2 1 -3

A= 14 [1]

2 -2 1
1 -3 2|=209-2)+2(-3+10)+1(1-15)
-5 1 =3

A= 14 [1]
3 2 1
1 1 2|=3(-3410)-2(-3-4)+1(-5-2)
2 -5 -3

A,=28 [1]

3 -2 2

1 =3 1|=3015-1)+42(-5-2)+2(1+6)
2 1 -5

A= 42 [1]
_A 14 )
Y*TAT1aT 1]
_Ay_28_2 )
_A 42 )
=A T 1a 1]



iv.

Question Two (34 Marks)

a) Given the following complex numbers:

Calculate the following, expressing your answers in rectangular form:
i  Z,+ 7,

Zi+Z,=3+4j+5+3j=8+7j [1]

ii. 27, + 37,
27, +3Z5 = 2(5 + 3j) + 3(2 + 6))

=10+ 6j + 6 + 18] = 16 + 24j 2]

. Z,2+Z,
724+ 73 =B +4)B+4) + (2 +6))
Z24+Z;=(9+12j+12j—16) + 2 + 6j

Z.>+Z3=-5+30j [3]

AVAYA!
717,75 = (3 + 4))(5 + 3))(2 + 6j) = (15 + 9j + 20/ — 12)(2 + 6))

Z,Z,Z5 = 6 + 18 + 58j — 174 = —168 + 76j

[1]

[2]

[3]

[4]



[3]

V. |Z1Z,Z4]
7,7,75 = —168 + 76j
212,25 = \/(—168)2 + (76)2
.7
vie > [3]
Z, 3+4j
Z, 5+3j
_3+4 5-3j _15-9j+20j+12 5
5+3j5-3j 25+9 3]
Z, 27+11j
fr_2/7 2 [1]
Z, 34
Z, 27 .\ 11 .
Z, 34 32/ 1]

b) Solve the following quadratic equation, expressing your answers in Polar Form:

5x2 —8x+5=0

a=>5 b=-8 c=5
_—bi\/bz—4ac
x= 2a
—(—8) £./(—8)2—4(5)(5
= )_ngi O®
_8+v—36 86 ,
*TT10 T 10 [2]
_8+6j 4 3

*=—70 ~ 513/

[9]



Or

inpolar form

x = 0.8+0.6)
10.8 + 0.6j] =+/0.82 +0.62 = 1 [1]
8 = tan-1 (0.6)
— 4 o8
0 = 36.87° [1]

x = 0.8 + 0.6] rectangular form
x = 1(c0s36.87° + jsin 36.87°) polar form [1]
x = 0.8-0.6j

10.8 — 0.6j] = /0.82 + 0.6 = 1

@ = tan™? (ﬁ)
0.8
@ = 36.87° not a solution
@ = 360° — 36.87°
@ = 323.2° [1]
x = 0.8 = 0.6j rectangular form

x = 1(c0s323.2° + jsin 323.2°) inpolar form [1]

c) Use de Moivres’ theorem to calculate (3 + 4j)*, giving your answers in rectangular
form.

[7]
(3 + 4)) inpolar form :
(3+4)| =32 +42 =25 =5 [1]
@ = tan™! (g)
@ = 53.13° [1]

so (3+4j) inpolar formis 5(cos 53.13° + jsin 53.13°)
Calculate [5(cos 53.13° + jsin 53.13°)] *

7



Applying de Moivres’ theorem gives 5*(cos 4 X 53.13° + jsin 4 x 53.13°)
625(cos 212.52° + jsin 212.52°) [1]
(3 + 4j)* = —527 — j336 inrectangular form [1]

Question Three (32 Marks)

a) Integrate the following:

i [f(25x*+ 12x? + 6x — 10) dx

25x°>  12x3  6x% . X X
= c + 3 + > —10x+C =5x>+4x°+3x“—10x+ C

ii. [(sin7x+ 6cos3x + 5e°*) dx

1 6 5 1 _
= —;cos7x +§Sm3x +§esx +C = —;cos7x + 2sin3x +e’* + C

f 100%4+2

iii. —_—
205+20+m

do

_j 100% + 2
) 205420+ 7

=1n|20°+20 + |+ C

iv. [ (% +In(e?) +3 ) df

=16In|f| +2f +3f + C =16 In|f| + 5f + C

V. f15(2x3 + 5x2 +3x —9) dx

5

B zx4 5x3 3x2 or| = 2x* 5x3  3x? 9
—[T ERA "]1—[4 R "L
_[23)* | 5(5)°  3(5)° 2% 5(1)°  3(1)° _
_l Tttt —9(5)]—[ Tttt —9(1)]_

[4]

[3]

[2]

[2]

[4]



45| [2+5+3 9|
4 3 2

_ [2(625) 5(125) 3(25)
_[ x T3 T~

= [513.333] — [-5.333] = = 518.666

. 4 2 . X
vie [ (Zex+51n5) dx [3]
X 4
e2x cos
o
2 1y
= 268 cosz e’ cos0 = [e® + 2c0s2 14 2| =2979.957
=127 1—7 1—[e+cos]—[+]— .
2 2
[18]
b) Using the substitution method, let u = 4x3 +9 find:
fxz (4x3 +9)%dx
[6]
u=4x3+9
PP du = 12x%d dx = -2 2
I X u=12x°dx x_12x2 [2]
du
2 3 5 — 2 ,,5
fx (4x> + 9)°dx fx.u 1952
— 1 Sd 2
=1z | wdu (2]
=L [wsau=— u6+C
12/ VM7 12
=i(4x3+9)6+c [2]
72



c) Use Integration ‘by Parts’ to find

[ 5x > dx
du
u=>5x - azS - du=5dx

1
dv=e%dx - v=fe5xdx =§e5x

1 1
fo e>* dx =5x (565") - f (Eesx)S dx = xe®* — f e>*dx

eSx

1
JSxes"dx =xe5"—§e5x+c=x35x_?+c

END

10

[8]



