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1. Calculate the following quantities
1P+ PP

(a) [ marks]  lim i , p>0.
1 2+h
(b) [5 marks] lim — Vi3 +2dt.
h—0 h 2

n

(c) [8 marks] /0 * ztan’ ¢ dz.

(d) [8 marks] / Z———iz—

Az — 22)3

(e) [9 marks] / %1_ - dz.

2. (i) [5 marks] Find all the roots of (—8 — 8v/34)4.
(ii) [5 marks] Find the modulus and argument of (v/3 — 1)°.

3. [10 marks] Find the moments M, and M, and the center of mass of a thin plate
covering the region bounded by the parabola y = z — z? and the line y = —z.
Assume the density p of the plate is 10.

4. (i) [7 marks] Show that the triangle with vertices P(4,3,6), Q(—2,0,8), R(1,5,0)
is a right triangle and find its area.
(ii) [8 marks] Given arbitrary vectors @ = (a1, ag, as), b = (by, ba, b3), €= (c1, 2, C3)

and d = (d1,da, d3) in R®, show that these four vectors must be linearly dependent.

5. [15 marks] Let

2 1 1 1 0 2
A=12 3 4|, P=|-1 1 3
-1 -1 -2 0 -1 -1

(i) Find the values of A such that [A — A| = 0.
(ii) Compute P~1AP.



-3 -
6. [15 marks] Consider the following linear system

(2 — }\).’131 + 2$2 — 2(1)3 = 1,
2.’1,'1 + (5 — )\).’L‘g - 4113 = 2,
—2x1 —4x5 + (5 - )\)5133 =-A-1

When does this system have (i) no solution, (ii) a unique solution, (iii) infinitely
many solutions? Solve the system in terms of A when it is applicable.
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