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Question 1

(a) Find the length of the curve y = %(:1:2 + 2)% for0 <z <3.

[9 marks]
37 .
(b) Change (r,6) = (2, —2—-) from polar to rectangular coordinates.
[3 marks]
(c) Change (z,y) = (-1, —1) from rectangular to polar coordinates.
[3 marks]
(d) Find an equation of the paraboloid z = z2 + y? in spherical coordinates.
[5 marks]
Question 2
(a) Sketch the curves represented by the equations:
(i) r=t>-2, y=t+1 A
[7 marks]
(ii) r=4+4cosf
[7 marks]
(b) Show that the circumference of a circle with centre (0,0) and radius r is 277 .
[6 marks]

Question 3
(a) Two objects travel in elliptical paths given by:
1 =4cos t , y; =2sin t

To = 2sin 2t , y2 = 3cos t.

At what rate is the distance changing between the objects when ¢ = 77
[10 marks]

(b) Find % implicitly for the equation (z +y)3 + (z — y)% = z* + y*.
[4 marks)]
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3.(c) Given the ellipse with vertices (+a,0), foci (%c,0) and that c? = a? — b? for
a > b and the useful point (0, +b), show that the equation of the ellipse is given
by 2 2

z Y

242

a + b
if dy + d2 = 2a, where d; and dy are the distances from a point of the ellipse to
the foci.

[6 marks]

Question 4

(a) Show that the function f(z,y) = e® *" ¥ satisfies 8_2]’_ + 62_f
’ 0z?  Oy?
[8 marks]

(b) If f(z,y) = €%,
(i) Find the rate of change of f at the point P(1,2) in the direction from P to
Q(54)

(ii) What is the maximum rate of change?
[12 marks]

Question 5

(a) The temperature at a point (x,y) on a metal plate in the x,y-plane is given by
Tev=1ipiye
(1) Find the rate of change of the temperature at (1,1) in the direction of vector
a=2i—j.
(ii) An ant at (1,1) wants to walk in the direction in which the temperature
drops most rapidly. Find a unit vector in that direction.

degrees centigrade.

[12 marks]

(b) Use polar coordinates to evaluate / / (z% + y)dA over the region between

2 +y?=1and 22 + 4% = 5.
[8 marks]
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Question 6

(a) Evaluate the iterated integral [ [ [ rcosf dr df dz over the region enclosed by
0<2<4, 0<6<L73, 0<r<2
[8 marks]

(b) Sketch the region whose area is represented by the integral f02 f;z dzdy. Then
find another iterated integral using the order dydz to represent the same area.
[12 marks]

Question 7

(a) Locate the relative extrema and saddle points for f(z,y) = 4zy — z* — y*.
[9 marks]

(b) Find the equation of the tangent plane and normal line to the surface z =
4z3y? + 2y at point P(1, -2, 12).
[6 marks]

(c) Evaluate the area of the region bounded by the graphs f(z) = sinz, g¢g(z)=
™

eosz betweenz =0 and z = T

[5 marks]
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