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Question One (33 marks)

a) Given the following complex numbers:

Z,=3+7j Z, =4 +5j Zs=2+6)

Calculate the following, expressing your answers in rectangular form:

1. Z,+ 7, [1]
Zi+Z,=3+7+4+5j =7+12j
2. Zp+3Z, 2]
Zy+3Z; = (4 +5j) + 32+ 6))
=4+5j+6+18j = 10 + 23j
3. Z,% 4 Zy [3]
72 +7Z5 = (4+5))(4 +5)) + (2 +6))
=16 +20j +20j — 25+ 2+ 6j = —7 + 46j
4. 717,74 [4]
Z,Z,75 = 3+ 7))(4 + 5))(2 + 6j) = (12 + 15/ + 28j — 35)(2 + 6))

= (=23 +43j)(2+ 6j) = —46 —138j + 86j — 258

= —304 — 52j
Z
5. Z [5]
Zy _3+7j
Z, 4+5j
_3+7jx4—5j_12—15j+28j+35 3
445 4-5 16 + 25 3]
Z, 47 +13j

Z, 41 1]



Z, 47 13 .
Z, 41 41
6. Simplify the following expression in algebraic form only:

3]

72— 73
Zf - ZIZZ

77 =723 = (Zy —Z)(Z1 + Z,)
Z12 VAVARS Z1(Z1 - Zz)

(Zy —Z)(Z1+Z;)  Zy+Z;
Zy(Z1 — Z3) Z,

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

2x2—6x+9=0
Hence, verify one of your solutions by substitution into the original equation.
9]
2x2—6x+9=0

a=?2 b=-6 c=9
—b +Vb? — 4ac
x:
2a

R COEN GO0

2(2)
6+vV—36 6+ 6j
x = = [1]
4 4
_6+6j 3 3.
*=7y T 3272/



x= 15+ 1.5
|1.5 + 1.5j| =y 1.52 + 1.5%2 = 2.12

@ = 45°
x=15+1.5j
x =2.12 £45°

x=15-15j
|1.5 — 1.5j| = +/1.52 + 1.52 = 2.12

@ = tan™?! (%55)

@ = 45° not a solution
@ = 360° — 45°
@ = 315°
x = 1.5 — 1.5j rectangular form
x= 2.12 £315°
Verification (substitute one root)
Let:

x=15+15j
2x%2—6x+9
x? = (1.5 + 1.5))% = 4.5]
2x2 =9j
—6x =—-9—9j
2x2—-6x+9=9/—-9-9j+9=0
Verified

Final Answers x=2.12245°0rx = 2.122315°



¢) Use de Moivres’ theorem to calculate (5 + 3j)°, giving your answers in rectangular

form.

(5 + 3j) inpolar form:

|(5+43j)| =+/52+32=v25+9 = V34 =583 [1]
¢ = tan~?! (g)
@ = 30.96° [1]

5+ 3j =5.832£30.96 ¢
(5 + 3j) = 5.83(cos 30.96° + jsin 30.96°) [1]
calculate [5.83(cos 30.96° + jsin 30.96°)] ©
Applying de Moivres’ theorem gives 5.83%(cos 6 X 30.96° + jsin 6 x 30.96°)
39265.5(cos 185.76° + jsin 185.76°) [1]
(5 + 3j)® = —39067.25 — j3940.75 [1]

6]

[1]



Question Two (33 marks)

1 3 3 3 5 5 4 2
) If A=[0 5 4/, B=[2 -2, c=[7, ¢, Dp=[3 51
5 2 6 1 1 5 4
Find:
1. The Determinant of A
1 3 3
A=|0 5 4[=1(30-8)—-3(0—-20)+3(0—25)=224+60—-75=7
5 2 6

[3]
2. The Determinant of C

_ |5 4_ —
C=|>, (=30+8=38
[1]
3. AB
1 3 3 3 5] [12 2
os ol |o2-fu ]
5 2 6 1 1l l25 27
3]
4. AD
1 3 3] [0 2 2] [24 20 17
0 5 4f |3 5 1|=1(35 29 21
5 2 6l Is 1 4 [36 26 36
[4]
5. CD

5 4 0 2 2
[_2 6] 3 5 1|= Not Possible
5 1 4

[1]

6. Given the following matrix:

x 3 —4
w=[4 4 2

—2 5 (x+2)

Solve for x if the determinant of w = 4.

5]



det (w) = x(4x —2) — 3(4x + 12) — 4(28)

det (w) = 4x*> — 14x — 148

det (w) =4
4x%* —14x — 148 = 4

4x* —14x—-152=0
2x2—-7x-76=0

7 + 657
X=—-
4
7 + 25.63
x="—"""x816
4
7 — 25.63
X =~ —4.66

b) Find the Inverse of the following matrix

6 3 1
2 0 5

4 2 3

A=

A=

6 3 1
2 0 5
4 2 3
_adj A
Al

-1

|A] = 6(0—10) —3(6—-20)+1(4—-0)

|A] = —60 + 42 + 4
A= -14 #0

Calculations for Minors,

1. (0x3)—(5%x2)=-10
2. 2x3)—(5x4)=-14
3. 2x2)—(0x4)=4

[10]



4, B3x3)—-2x1)=7

5. (6x3)—(4x1)=14

6. (6x2)—(4x3)=0

7. 3x5) —(1x0)=15

8. (6x5)—(1x2)=28

9. (6x0)—(3x%x2)=-6

-10 -14 4 + - + —-10 14 4

[7 140]—>—+——>[—7140] [6]
15 28 -6 + - + 15 -—-28 -6

[6 marks (—1) for each wrong answer]

-10 -7 15
adjA=|14 14 -28 [1]
4 0 -6
-10 -7 15]
Al=—|14 14 -28 [1]
14, 0 -6

c) Use Cramer’s Rule to solve the following system of simultaneous equations
2x —y—2z=-2
—-x+y+z=0
x—2y+z=8
[6]
2x—y—2z=-2

—x+y+z=0
x—2y+z=8
2 -1 =27 x -2
-1 1 1 [yl= 0 [1]
1 -2 1 z 8




2 -1 =2
-1 1 11=214+2)+1(-1-1)-22-1)
1 -2 1
A= 2 [1]
-2 -1 =2
0 1 11=-2(142)+1(0-8)—-2(0-8)
8 -2 1
A= 2 [1]
2 -2 =2
-1 0 11=2(0—-8)+2(-1-1)-2(—-8-0)
1 8 1
Ay=—4 [1]
2 -1 =2
-1 1 0(=28+0)+1(-8-0)—-2(2-1)
1 -2 8
A,=6 [1]
A, 2
X = K = E =1
A —4
= —y = —_—= —
Y=pa=7 =72
A, 6
zZ = K = E =3

[1]



Question Three (34 marks)

a) Integrate the following:

1. [x(2x®*+3x%2—-3x+5) dx
3]

fx(2x3+3x2—3x+5)dx=f(2x4+3x3—3x2+5x)dx

_2x5+3x4 3x3+5x2+c
5 4 3 2

2 3
=§x5+1x4—x3+2.5x2+6‘ [3]

(=1 mark for each wrong answer)

2. [(sin3x + cos5x + (3x + 1)(4x + 3)) dx

3]

J(sin 3x + cos5x + (3x + 1)(4x + 3)) dx
= f(sinSx + cos5x + 12x% +9x + 4x + 3) dx

= j(sin 3x +cos5x +12x? + 13x +3) dx

B —cos3x+sin5x+ 12 x3 +13x2 3y
-3 5 3 2 ¥
1 1 13
=—§c053x+§sm5x+4x3+7x2+3x+C [3]

(=1 mark for each wrong answer)



3. [0(4x% +3x2 + 2x — 3) dx

[3]

3
f(4x3 + 3x% 4+ 2x — 3) dx
0

E x3 x? 3_ 4 3 2 3
[—4T+3?+27—3x]0—[x + x° + x° — 3x]§
=[3*+33+3%2-3(3)]—-[0*+03+0%-3(0)] =108 [3]

(=1 mark for each wrong answer)

4. flz (e?* +2x3 +7) dx
[3]

4 2

X
4

4

er 2 er x
2x 3 — = | — I
(e“*+2x°+7)dx = > +2—+7x| = > +—+7x
1

1

2 1

= 38.104 3]

2 2

e2><2 24-
= —+7x2
[ +=+ >+

2x1 14-
—l +—+7x%x1

(=1 mark for each wrong answer)

5. [/ (Vx =3)(Vx +5) dx
[4]
f(& —3)(Vx +5) dx

(Vx = 3)(Wx +5) =x + 2Vx — 15 [1]

[ (x +2v/x — 15) dx=xz—2+§x3/2—15x [1]
x? , R SR 1?4
7+§X3/ — 15x ) = (7+§(4)3/ - 15(4)) - (?+§(1)3/ - 15)



x% 4 *
— 4 —x32—15x| ~—28.17 [2]
2 3 .

6. Evaluate

fz x+1 4
0 X2+ 3x+2 *

[4]

fz x+1 J
0o X2 +3x+2 *

x+1 1
(x+D(x+2) x+2

2 1 )
Lx_l_zdx:[ln | x + 2 []2

=In(4)—In(2) =1In (;)= In 2

b) Using the substitution method, let u = 4x% — 5 find

fx (4x? — 5)3dx
[6]

u=4x*-5

g du = 8x d dx = 2 2
T - X u=8xdx X =g [2]

d 1
jx (4x? — 5)3dx = fx.u3£ = §J uddu [2]



8,[ 3du———+C——(4x —-5)*+C

¢) Use Integration ‘by Parts’ to find [ x2 e* dx.

Hence find the value of [ 01 x%e* dx

Atx =1

Atx =0

fxz e* dx

u = x? = du = 2x dx

dv =

e* dx > v=e*

[ x?e* dx = x%e* — [ 2xe* dx

[ 2xe* dx

u=2x = du = 2dx

dv = e* dx > v =e*

[ 2xe*

= 2xe* —

dx = 2xe* — [ 2e* dx

2e*

[ x%e* dx = x%e* — (2xe* — 2e¥)

[ x%e*

dx =e*(x? —2x+2)+C

1
j x? e* dx
0

= [e*(x%? — 2x + 2)]3

el(l1-2+2)=e(l)=e

e®(0—0+2)=2

1
J-xzexdx:e—Z
0

END

8]

3]

3]
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