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QUESTION 1

(a) Sketch the curve represented by the parametric equations
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(b) Change (r,8) = (2, %’1) from polar to rectangular coordinates.
(c) Change (z,y) = (1, -1) from rectangular to polar coordinates.

(d) Express (r,0,2) = (4, 5%, 3) in rectangular coordinates
QUESTION 2

(a) Find the length of the curve given by y =2 , z=1¢3
(b) Sketch the cardiod r = 2 — 2 cos 6.

(c) For f(z,y) = ze*V, find f, and fy and evaluate at (1, In 2)
QUESTION 3

(a) Let z = zye¥ withz =7 cos 0 and y=r sin 0,

dz . T
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(b) Find % implicitly if (z +y)3 + (z —y)3 =z + ¢4
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(c) Show that the function f(z,y) = €® sin y satisfies —5 +

oz2 * oy? ~

QUESTION 4

(a) Define the directional derivative of a function in the direction of vector .

(b) Show that if & = cosf © + sinf j, then D, f(z,y) = fz(z,y)cos0 + fy(z,y)sind.
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(c) Find the directional derivative if f(z,y) = 3z%—2y? at (52, 0)in the direction from (32,0)

to (0, 1).

(d) Suppose the temperature of a point (x,y,z) in space is given by

80
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T(z,y,2) =

(i) In what direction does the temperature increase fastest at the point (1,1,-2)

(ii) What is this maximum rate of increase?

degrees celcius.
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QUESTION 5

(a) Sketch the region whose area is represented by the integral
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/ dz dy
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(b) Find another iterated integral using the order dy dx to represent the same area and show

that both integrals yield the same area.
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(c) Find the area of the region R that lies below the parabola y = 4z — z? and above the line

y=4-=z.
QUESTION 6

(a) For the surface z = e3¥sin 3z, Find:
(i) the equation of the tangent plane at P(%,0,2).

(ii) the equation of the normal line

(b) Locate all relative extrema and saddle points for

fz,y) = y% + 32 — 42% — 1222 — 24
QUESTION 7

(a) Use double polar integral to find the area enclosed by a three
petalled rose r = 3 sin36

(b) Use polar coordinates to evaluate / / (z? + y*)dA over a half circle

(c) Evaluate the iterated integral / ] / rcosd dr df dz over the region
enclosed by 0 <2<4, 0<6< 3, 0<r<2
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