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9.

1. (a) [6 marks] Show that / ¢”*dz is divergent. Then evaluate
0
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(b) [5 marks] / z cos® zdx

et -1
(c) [6 marks] / e 1da:.

(d) [7 marks] / Va? -2z — 1dz.

2. A wire has the form of a curve y = f(z) for a < z < b, where f'(z) is continuous
on [a,b]. Suppose that the density (mass per unit length) of the wire is p = p(z),
derive the formula for (show all steps)

(a) [6 marks] the mass of the wire;
(b) [5 marks] the center of mass of the wire.
3. [7 marks] Show that
|@-b)* +|a@ x b® = |a@|*|p|>.
4. (a) [7 marks] Let A= (1,-2,1), B=(1,3,1) and C = (2,1, 1) three points on a
plane 7. Find the shortest distance from D = (—4, —1,2) to the plane 7.

(b) [6 marks] Use the concept of vectors to determine all possible values of k such
that the points E(1,1,1), F(1,1,4), G(k,2,7), H(3,k,3) are located in the
same plane.

5. (a) [5 marks] Solve the equation z* + 8v/2i = —8+/2 in the set of all complex
numbers and express your answer in Euler’s form with principal value
of argument.

(b) [5 marks] Use de Moivre’s theorem to show that

cos(3z) = 4cos®z — 3cosz, sin(3z) = 3sinz — 4sin’ 2.



6. Consider the linear system

/\:lI1 +To+ 23 = 0,

1+ pze+ 23 =0,

Ty + 2pxy +23 = 0.
(a) [6 marks] Find all possible values of A and p such that the system have non-zero
solutions.

(b) [10 marks] Find all the non-zero solutions.

7. Let
1 01 0
A= 010 1
k1 1 1
1 2 1 2k

Using elementary row operations,

(a) [5 marks] When k = 1, find the rank of A4;
(b) [5 marks] When k = 2, find the inverse of A.
8. (a) [5 marks] Let A and B be 2x2 matrices and there exists positive integers k and

! such that A* = 0 and B' = 0. Prove or disprove (provide a counterexample)
that you can always find a positive integer m such that (AB)™ = 0.

(b) [4 marks] Let M and N be 3 x 3 matrices and the determinants det(N) = 5
and det(M N) = 10. Compute the determinants: det(N7 M?) and det(2M ).
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