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INSTRUCTIONS TO CANDIDATES

1. Please CAREFULLY read the instructions given in the question paper.

2. This question paper has information printed on both sides of the paper.

3. This question paper consists of TWO (2) sections; Section A and Section B.
4. Answer ALL questions in Section A and Section B.

5. Please write your answers on the answer booklet provided.

6. Answer all questions in English language ONLY.

7. Formula sheet has been appended for your reference.
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SECTION A (Total: 60 marks)

INSTRUCTION: Answer ALL questions.
Please use the answer booklet provided.

Question 1

(a) Given the position vectors
0A=2i+j—k OB =4i—j+2k
Find the vector AB. Hence, find the unit vector in the direction of 4B.
(4 marks)
(b) Given the vectors
a=1i+2j+2kb=2i+j+2k

Find the angle between vectors a and b. Determine whether the vectors are orthogonal.

(6 marks)
Question 2
(a) Giventhat z, =10+28i and z, =13+30i, find
L1
Q) Ezlz2
(i) 22
2z,
Express in the form of a+bi.
(6 marks)
(b) Expressz= 4+«/§i in polar form and evaluate z* interms of a+5i.
(4 marks)
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Question 3

Given the following functions, find the first derivative with respect to x:

(@) f(x)=3x"-5x"+2x-1

(2 marks)
(0) f(x)=Qx+1)’
(3 marks)
© f(x)=(x"+1)(x-3)
(3 marks)
x*+2x
d f(x)=
x—1
(2 marks)
Question 4
Integrate each of the following functions:
a) [2x’ —3edx
(2 marks)
3x* -6
b) | —dx ; by substitution,
N d
(2 marks)
c) Ix sin x dx ; by parts,
(3 marks)
J_2xi§_ X ; by partial fractions.
(x+D(x+2)
(3 marks)
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Question 5

(a) Find the solution of the differential equation using the separable variable method.

%: x+5, $(2) =1
(5 marks)
(b) Find the integrating factor and hence solve the equation:
x% +2y=4x’
(5 marks)
QUESTION 6
Given
ool )
3 4 0 3
(a) Find A4+ B and A-B.
(2 marks)
(b) Find the product AB.
(2 marks)
(c) Find the determinant of matrix A.
(3 marks)
(d) Find the inverse of matrix A.
(3 marks)
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SECTION B (Total: 40 marks)

INSTRUCTION: Answer ALL questions.
Please use the answer booklet provided.

Question 1

(a) The region R is bounded by the curve, y = J4—x when the x-axis between
x =0andx = 4.

i. Find the area of the region R.

(5 marks)
ii. Find the volume of the solid formed when the region R is revolved about the x-axis.
(5 marks)
(b) i Giveny = 3x*—2x*+x*—xfind 22,
(5 marks)
i. Differentiate; y = eSin @*+1)
(5 marks)
Question 2
(a) Consider the following system of linear equations.
x + 2y —z =29
2x + 2y 4+ 4z = 24
x + 3y -3z = 4
i. Write the system in the form of Ax = b.
(3 marks)
ii. Find the inverse of A using the adjoint method.
(7 marks)
(b) Solve the differential equation
Q _x+1
Yy
giventhat y = 2 whenx = 1.
(10 marks)

END OF EXAMINATION PAPER
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APPENDIX
Vector By part
1_ _
UnitVector,u=l—:’v fudv—uv—fvdu
v
Function value
—t ﬁj; b
Angle between the vector, @ = cos m e f £(x) dx
uy\v
a

Complex Number

Polar Form: z = r{(cos @ +isin8)

Modulus: 7 = Iz| =4/ x? +y2

Argument: 6 =tan™' (Z)

X

De Moivre Theorem: z" = r"(cos nf +isin nd)

Integration

fldx=x+C
xn+1

jx"dxz +C, n+—1
n+1

1
f—dx =Injx|+C
x

1 x—n+1

—dx
x" -n+1

fe"dxze"+C
fsinxdx=—cosx+C
fcosxdxzsinx+€
ftanxdx= In|secx|+C
fsecxdx = Injsecx + tanx| + C

1
fcosax dx = Esinax +C
Integration Trigonometry Function

J.sinuduz —cosu+C
fcosudu =sinu+C
fe"dx=e"+€

1
fe“xdx=—ex+C
a

V= fbA(x) dx

b
= nJ [fCO]? dx
a
Differentiation
dy
y = ¢ (constant) T 0
dy
y=x T 1
dy
— 4T A n-1
y=x T nx
e dy @)
y =sinx dx—cosx
_ dy |
Y = COSX i sinx

Product rule

Quotient rule

du dv
EX _ Vix U dx
dx v?

Integrating Factor

IF = eJ’P(.r)gLr
Matrix
PR )
A ZIIZTadj(A)
Ird —b
-1 S
A |A] [—c a ]
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