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Question 1

(a) Sketch the curve represented by

t t? " -2<t<~4
= — = O —_— _—
T t+1" Y 14+t ' 3 - — 3

(b) Change (,6),= (2, &) from polar to recta,ngula.r.‘
(c) Change (z,y) = (—1,—1) to polar coordinates

(d) Find the rectangular coordinates of (p,8, @) = (4, g, %)

Question 2

(a) Find the arc length of y = % between z = —1 and z = 8
(b) Sketch the graph of r =2 — 2cos 8

(c) Show that for u(z,y) = e*siny

02y 8%

EEE+5y—2=O‘

[10 marks]
[3 marks]

[3 marks]

[4 marks]

[7 marks]

[8 marks]

[5 marks]



M212 FINAL EXAM 2007

Question 3
(a) Locate all relative extrema and saddle points of

fz,y) = 4zy — z* — o

(b) Use the chain rule to find W; and W, if

W=zcln(z®>+¢?), z=t+u, y=t—u

(c) Use differentials to approximate

263

Question 4

(a) Find the gradient of the surface

—z? 25 1
f(z)y)z_z_ 2+——$y at Ea

4 8 2)

[7 marks]

[10 marks]

[3 marks]

[5 marks]

(b) Find the equation of the tangent plane and normal line to the surface

Z=4%2+2y at (1,-2,6)

[6 marks]

(c) Use the method of Lagrange multipliers to find the extrema values of

f(z,y) =22 —zy+y? — 3z subject to z? + >

[9 marks]
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Question 5

(a) Sketch and evaluate the area of the region represented by

//d:cdy
J Jr

where £ is defined by

[8 marks]

(b) Find another iterated integral using the order dydz (reversed order) and show
that both integrals yield the same area.

[6 marks]
(c) If Z is defined implicity by
(@+y)° = (z—9)* =* + 4%,
dy
find -2
nd .
[6 marks]
Question 6
(a) Use polar coordinates to evaluate
/ / (z* +y)dA
R
over the region
a:2+y2=4, a:2+y2=9
[12 marks]

(b) Find the area of the region R that lies below the parabola y = 4z — 2% and
above the liney=4-=z
[8 marks]
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Question 7

-3
(a) Find the directional derivative of f(z,y) = 322 —2y? at (T, 0) in the direction
from P to a(0,1)
(6 marks]
(b) Suppose the temperature of a point (z,y, z) is given by
_ 80
C 14224 2y% + 322

T(z,y,2)

degrees celcius
(i) in what direction does the temperature increase fastest at the point (1,1, —2)
(if) What is this maximum increase?

[6 marks]
(c) Evaluate the area enclosed by the graphs f(z) = sinz, f(z) = cosz for 0 <
z<7%

[8 marks]

¥Rxxxx%% END OF EXAMINATION *¥*¥%%%%



