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Instructions

This paper consists of seven questions.

Answer any five questions.

Your work must be accompanted by appropriate explanations.
Use of cellular phones during the examination is not allowed.
Only non-programmable calculators may be used.
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Special requirements: None

The examination paper must not be opened until
permission has been granted by the Invigilator.
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Q1.
(a) Sketch the curve represented by the equations: z = sint,y = sin®t, by
eliminating the parameter and finding the corresponding rectangular equa-
tion and its domain.

8 [marks]

(b) Sketch and identify the curve defined by the parametric equations:

z=t -2, y=1t+1.

12 [marks}
Q2.
(2) Find the length of the curve given by:
r=ty=t,0<t <4
: 10 [marks]
(b) Find the length of one arch of the cycloid:
z=r(0—sind),y=r(1-cosf),0<8<2n.
10 [marks]
Q3.
(a) Find the domains of the following functions and evaluate f(3,2).
Lﬂ%m=*%¥$i-

2. f(z,y) = zln(y® - z).

Sketch these domains.
(b) Sketch the level curves of the function: g{z,y) = /9 —2z%? —y2 for k =
0,1,2,3. 20[marks]

Q4.
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0
(a) If (J; (z,y) = sin(yj_ 1) calculate 6—f and 3;:
Find e and %5— if z is defined implicitly as a function of z and y by the
equation: z° +y® + 2% 4+ 6zyz = 1.
12 [marks]
(b) Show that the function u{z,y) = e®siny satisfies the equation:
O*u Iy
— +— =0
or? Oy
8 [marks)

Q5.
A rectangular box is resting on the zy— plane with one vertex at the origin.
The opposite vertex lies in the plane 6z + 4y 4+ 3z = 24. Find the maximum
volume of such a box.

20 [marks]

Q6.

(a) If f(z,y) = ze?, find the rate of change of f at the point P(2,0) in the
direction from P to Q(5, 4).

In what direction does f have the maximum rate of change? What is this
maximum rate of change?

(b) Supp%sg the temperature at a point (2, y, z) in space is given by T(z, y, z) =

, where T is measured in degrees Celsius and z,y, 2z in
(1 +22 + 242 + 322) & v
metres. In which direction does the temperature increase fastest at the point

(1,1 — 2)? What is this maximum rate of inrease?

20 [marks]
Q7.
(a) Use an iterated integral to find the area of the region bounded by the
graphs of f(z) = sinz and g(z) = cosz between z = % and r = %T—T
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(b) Find the area of the region R that lies below the parabola y = 4z — z°
above the z— axis, and above the line y = —32 + 6. Note: the line and z—
axis form the lower boundary.

20 [marks]

END OF QUESTION PAPER



