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Instruction to candidates:

1. This paper consists 6 questions.

2. Show all working.

3. Attempt ALL questions.

4. Start each question on a new page.

This is a closed-book examination.

Materials, aid & instruments which students are permitted to use during the exami-
nation:

Non-programmable Calculator

Materials/aids other than those stated above are not permitted. Candidates will be
subject to disciplinary action if any unauthorized aerials or aids are found to them.
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1. (35 points) Evaluate the following integrals.

(a)(5 points)
∫ 2

1
(2x+ 3)1/3dx

(b)(5 points)
∫

sin(2x) cos(5x)dx

(c)(7 points)
∫
x2 tan−1 xdx

(d)(7 points)
∫ 1

(x2 + 4)3/2
dx

(e)(11 points)
∫ 9x− 7

(x+ 2)(x2 − 4x+ 13)
dx

2. (a)(8 points) Let f(x) =

{
2ex x ≥ 0
x+ 2 x < 0.

Find the area of the region bounded by

x = −3, x = 1, x-axis and the graph of y = f(x).

(b)(7 points) Compute the arc length of the curve: x = t − sin t, y = 1 − cos t,
0 ≤ t ≤ π.

3. (15 points, 5 points each)Let A(3,−2, 1), B(1,−3, 2) and C(2,−1,−3) be three points
on a plane Π.

(a) Find the angle ∠BAC

(b) Determine a unit vector perpendicular to the plane Π.

(c) Evaluate the shortest distance from a point D(−4,−1, 2) to the plane Π.

4. (a)(5 points) Simplify

(
1− i
1 + i

)2019

into the polar form with principle arguments

(b)(10 points) Solve z4 + 1 = −
√

3i and express the answer in Euler form with principle
arguments.
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5.(5 points) A =

 3 1 −2
−3 3 3
0 2 2

 . Compute the determinant of A and then |ATA−3|

6.(15 points) Given a system of linear equations as follows.

x− 2y + 3z − 4w = 1

−2x+ 3y − 4z + 10w = 2

x− y + 2z − 3w = 3

(a) (11 points) Solve the above linear system by Gaussian elimination and express the
solution in vector norm.

(b) (4 points) Write down the corresponding homogeneous system and determine a non-
trival solution without resolving it.
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