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Question 1 [3 marks]

In a process of optimization task, two parameter matrices are provided as follows

-2 3
1 2 3
a=( ) and B = ( 0 4 )
4 5 -1 7 1
a. Determine 24 + BT. (1.5 marks)

b. Determine 34 X 2B (1.5 marks)
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Question 2 [5 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:

9 6 -9
H=|7 3 1
-6 4 8

To reverse these corrections and check the original readings, you need to find the inverse of
matrix H. Determine the inverse of this matrix?

Page 3 of 11



DMATH-II Final Exam Spring 2026

Question 3 [7 marks]
In a navigation system analysis, three monitoring sensors provide readings influenced by
three unknown factors: compass deviation (x), ocean current effect (y), and rudder
misalignment (z). Based on calibration data, the relationships between the sensor
readings and these factors are given by the following system of equations:

2x+y—3z=5
—-x+4y+2z=6
3Ix—2y+z=4

Determine the values of x, y, and z using Cramer’s Rule.
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Question 4 [5 marks]
In a two-dimensional coordinate system, the positions of two points are given as:
A(2,—1)and B(8,5).

To study the displacement and direction between these points, answer the following:
a. State the position vectors of A and B. 1 mark)

(
b. Determine vector 4B. (1 mark)
c. Determine the magnitude of vector AB. (1 mark)
d. State the direction ratios of AB. (1 mark)
e. Determine the direction cosines of vector 4B. (1 mark)
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Question 5 [4 marks]

You are analyzing two directional forces acting on a vessel during navigation. One force
represents the effect of wind on the ship, while the other represents the influence of ocean
currents. These forces can be modeled as vectors:

a=28i—2jand b = 9i + 4j.

To better understand how these forces interact and affect the ship’s movement, determine
the angle between the two vectors using the scalar (dot) product.
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Question 6 [4 marks]

Apply De Moivre’s theorem to determine the three cube roots of the complex humber given
below.
—3+4j

Express all roots in rectangular form a + bj.
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Question 7 [3 marks]

Two radar signal components are represented in complex form. The signal adjustments are
given as:

2 1

812 2

where j denotes the imaginary unit. Simplify the above expression and express your answer
in the standard complex form a + bj.
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Question 8 [9 marks]

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

i x—3
xl—rng—Sx+6
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b. Evaluate the following limits given below:

. ) 5x2-3x+2 2x3—x
i. lim — (2 marks)
x>0 \ XZ2+x+1 x3+4
2
_ VhZ¥16 -4t
i, lim ————= (3 marks)
-0
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Formula Sheet

1. De Moivre’s theorem
[r(cos 8 + j sinB)]|™ = [r™(cos nfB + j sinnh)]

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

3. Inverse of a matrix
H!= ﬁ x adjoint (H).

MLO & Bloom’s Level of Complexity

Q# MLO Complexity Level Mark Remark
Address
ed
1 4 Application 3
2 4 Application 5
3 1,2,3 Application 7
4 1,2,3 Application 5
5 1,2,3 Application 4
6 4 Analyzing 4
7 4 Application 3
8 4 Application 9
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