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Part _A: Multiple Choice Questions (2 marks each)

In each of the following questions, please circle only one answer. If you do not
believe any of the answers to a given quesion, please provide your reason in the
space given on this page.

Al. The equation p = 4 cos ¢ in spherical coordinate represents a sphere with center
(a) (2,1,1), (b) (-2,1,1), (c)(2,0,1), (d) (0,0,2).

A2. The area enclosed by the polar curve r =1 +cos# is
3r S5n 3n

@3 O3 ©F @F
A3. Letw= f(u,v), u=z+y, v= 22492 then

(a) we = fy +zfy, and wy = fu +yfo, (b} wy=fu~zf, and wy=yfu+fm
() we=zfu+foand wy= fu+yfo, (d) wz=zf,~f, and wy, = f, - yfs.

Ad4. The rectangular coordinate of a point with cylindrical coordinate (1, %,5) is
(2) (0,1,5), (b) (1,0,5), (c) (50.1), (d) (51.1).

a
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AS. The speed |F(t)] of (t) =1+ (tant)j + 12k at t = % is
(a’) 2, ()3, (c) \/2_! (d) \/5

A6. The tangent plane to the surface 23 + y® + 23 = 3 at the point (1,1,1) can be
written as

(@ z+y+z=1, (b)z+y+z=3.
()z-y+z=1, (d)z+y—-z=3.

A7. The Jacobian J (u,v) of the transformation u = ~% and v =22+ 42 is
© o O g © 2 @ g

AB8. Let C be the curve with parametric equations z(t) = 1 + t2,y(t) = 2t + 1 with
0 <t < 1. Then the line integral [, zdy + ydz is equal to

(8) 2, (b) 3, (c) 4 (d) 5.
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A9. The maximum directional derivative of the function f(z,y) = z3 + 4y + 15 at the
point P(1,11) is
(a) 4, () 7, (c) 11,(d) 5.
A10. If the vectors v =< 1,2,3 > and w =< 1,-%,0 > are perpendicular, then a =
(a 1, @® -1, () 2, (d) -2.

A1ll. The Fourier sine series of the function f(t) =¢t,0<t<3is

Y

n+1l nxt 0 ¢ _1\ndlgio nxt
()_z( —1)"*+1sin 232 ®) %Z( 1) nsm2

n=] n

n+1 _1)n+lsm nxt
Z—J’ = CURA LS o
n:l. g

Al2. If zz — 2y —yz =15, theng equal to

(a) 2, (0) 28, () =2, (@)

z—y! y? z=y? z=z"

A

69.204*C Final Ezamination April 1999 Page 5

Part B: Do All Questions (6 Marks Each)

B1. By using Lagrange multipliers, find the minimum value of the function f(z,¥,2) =
2z + 4y + z subject to z =22+

Solution.

Page 4
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B2. Find and classify all critical points of the function f(z,y) = 223 -3z2+y2~12z+10.

Solution.
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B3. Evaluate the double integral J3 [f e=="dzdy.

Solution.




69.204*C Final Ezamination April 1999 Page 8

B4. By using polar coordinates, compute the polar moment of inertia
Io = [ [o(z® + y?)dzdy, where R is the disk z2 +3? < 9.

Sclution.

BS. Show that the vector field F(z,y) = (z3 + £)i + (? + Inz)j is conservative. Find
a potential function for this vector field.
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Solution.

A}
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B6. Let r(t) = (5cos )i + (5sin3t)j be the equation of a circular motion. Find the
velocity and scalar acceleration of this motion at time t =1.

Solution.




