








Question 3 (Use a separate book for your answers to Question 8. Failing to use a separate
answer book may mean that your answer is not marked.)

(2) Let @ =(—1,2,2), b=(-3,0,4) and = (4, 1,3). 4 s
(i) Find the unit vector of @ and 3a. Eﬁ V + - 4 V’)_ Q > [8J
(ii) Determine if vectors b and € are perpendicular. [ c) J }
(iii) Find the projection of @ on b and that of @ on —2b. E 4\ \/i ’;‘A \/ 2 3

(b)

(i) Find the Vector paramefric equation of the line £, passing through the points P(3, —1 ,0)

and Q(1, 2, 1). C2]

(ii) Given the hne L defined by

. : . ’[_1,%2&1:4} _
c (1)-()-(3) Tl

K \
determine if the lines £ and £, intersect, are parallel or are skew, where £; is the line

found in (b)(i). \
(iii) For the line £ given in part (b)(ii), find the distance between £ and the point R(2,1,1). Ej)]
(¢) (i) Consider the three points A(1,1,1), B(2,~1,~2) and C(3,~1,2). Find AB, AC and
ABxAC. T +1h+2=73]

~ (ii) Using (c)(i), represent the plane P; that passes through the points A(1,1, 1), B(2,—1,-2)
and C(3,—1,2) in vector parametric form. \_ ]

(iii) Using (c)(i), show that the linear form of the equation representing Py, found in part

(c)(ii), is given b
’ ’ 8z + Ty — 2z = 13. E?{J
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Question 4 (Use a\separate book Tor your mers to Question 4

wing to wse a separate
answer book may mean that your answer is not marked.)

1 1
(a) (i) Differentiate the function y = E (73:3 - 5:52 + 2z — 3) with respect to z
(ii) Differentiate the function y = x tanz with respect to z.
(ili) By writing sech z as (coshz) ™" show that
e (sechz) = —sech z tanh z
z
(iv) Differentiate the function y = cos (sin z) with respect to z.

(v) Differentiate the function y = 752,

24— dy z+sing
b) Fj ] T ——
(b) / 2y —siny
(c) A curveis defined by the parametric equation z (t) = tcos (t) and y () = sin (¢). Calculate
dy d%y '

4 od .

(d) (i) Find the value(s) of r when 8 = GTE;E if r = 5cos 36.

(ii) Using the polar graph paper provided at the end of the exam paper sketch the function
r=25cos30, 0 < 0 < 2m. The following set of values may be useful

Om lr  2r  3r 4 ST Br  7r  8r  9r  10m  llr  12r  13x
12 12 12 12 12 12 12 12 12 12 12 12 12 12

5 35 0 -35 -5 35 0 35 5 35 0 -35 -5 -3.5

14w 157 16w 177 187 197 207 21w 22w 23w 24x¢
12 12 12 12 12 12 12 12 12 12 12

0 35 5 35 0 -35 -5 -35 0 35 5

N D 3

You should also use your answer to (d)(i).

(e) Evaluate the following integrals.

(i) /23 3e* d:c

(ii) / e'®% sin 4z dz
(i) / mﬁ“ﬁﬁ
(iv) /2 “w - 3)° do

d tan =
(v) " / t*sintdt
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Question 4
(a) Let@=(-1,2,2), b= (-3,0,4) and &= (4,1,3).
(i) Find the unit vector of @ and 3d.
(i) Determine if vectors b and & are perpendicular.

(iii) Find the projection of @ on b and that of & on —2b.

(b) (i) Find the vector parametric equation of the line £; passing through the points P(3, —1, 0)
and Q(1,-2,1).

(i) Given the line £ defined by

i 0 -1
L v |=|2|+ 2 |s
z 1 1

determine if the lines £ and £; intersect, are parallel or are skew, where Ly is the line
found in (b)(i).

(iii) For the line £ given in part (b)(ii), find the distance between £ and the point R(2,1,1).

(¢) (i) Consider the three points A(1,1,1), B(2, -1, —2) and C(3,-1,2). Find .ATB, AC and
4B x AC.
(ii) Using (c)(i), represent the plane Py that passes through the points A(1,1,1), B(2,-1,-2)
and C(3,~1,2) in vector parametric form.
(iii) Using (c)(i), show that the linear form of the equation representing Py, found in part
(c)(ii), is given by

8z + Ty — 2z = 13.
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Figure 1: Plot of r = 5cos 36.
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