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Question 1 [3 marks]

A ship is tied to the dock with two ropes. The forces (tensions) in the two ropes are given as:
(10 + 15j) Ib and (40 — 20j) Lb.

Determine the resultant force, graphically and algebraically.

Note: Use pencil and ruler for all drawings
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Question 2 [5 marks]

Points P, Q and R have coordinates (3,1, 0), (6, —3, 4) and (3, 3, 7) respectively.

a) State the position vectors of P,Q and R. (1 mark)
b) Find PQ and QR. (1 mark)
c) Find |PQ]and |QR|. (1 mark)
d) Find the direction ratios ofP—(j and Q_R) (1 mark)
e) Find the direction cosines ofﬁﬁ and aﬁ (1 mark)
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Question 3 [4 marks]

Apply De Moivre’s theorem to determine the cube roots of the complex number

—9—j
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Question 4 [5 marks]

Let A(4,0,4), B(1,—1,1) and C(6,—3, 2) be the vertices of triangle AABC, use vector
product method to determine the area.
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Question 5 [4 marks]

If a and b are two vectors where a = 3i + 2j — k and b = 4i + j — 3k. Determine the angle
between the vectors by using scalar product of vectors.
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Question 6 [6 marks]

a. Use a table of values to estimate the value of the following limit (4 marks)

i x—2
im ————
x-2x2+x—6
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b. Evaluate the following limit, if it exists (2 marks)
i 5x%2+7
oo 1+ 242
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Question 7 [6 marks]

As a deck officer, you are analyzing data from three different navigational sensors. Each
sensor provides a reading that depends on three unknown factors: wind influence (x),
current drift (y), and steering error (z). The relationships are given by the following system of
equations:

3x—3y+9z =230
y—3x+4z =20
4x+2y+2z2=6

To understand the individual effect of each factor, solve this system using Cramer’s Rule.
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Question 8 [7 marks]

As a deck officer, you are using a matrix to correct the ship’s position based on three
different navigation systems. The correction data is given in this matrix:

4 -2 3
A=|1 5 -1
2 0 6

To reverse these corrections and check the original readings, you need to find the inverse of
matrix A. What is the inverse of this matrix?
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Formula Sheet

1. De Moivre’s theorem
[r(cos 6 + j sinf)]™ = [r™(cos nO + j sin nb)]

2. Scalar or Dot Product of vectors
a b =|al|b| cos 6

3. Vector or Cross product of vectors
aX b=|al|b|sind
4. Inverse of a matrix

Al = ﬁ X adjoint (A)

MLO & Bloom’s Level of Complexity

Q# MLO Complexity Level Mark Remark
Addressed
7,8 2,3,5 Application 13
1,2 1, Understanding/ Analysing 8
6 4 Evaluating 6
3,5 2 Analysing 8
4 1,3 Remembering 5
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