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Part A and B must be submitted along with the scantron sheet, so do not detach nor unstaple this
examination. Do not submit any of your rough work. All supporting arguments in Part B must appear
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Print Name :

Student Number:

Section (either A, B, C, or D):

e Al. Find the slope of the tangent line to r = 3sinf at 6 = g
@0  ®MmV3 (@2 (I3

e A2. Let 0 be the angle between the two planes z + 2y — 22 —3 =0 and 22 + 2y — 2 — 5 = 0. Find cosé.

e A3. Find the area of the triangle with vertices P(1,2,3), Q(—3,0,1), and R(2,4,5).

(@ 6v2 (b 6V ()12 (d)3v3
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A4. Given the line L : r = (1,2,3) + ¢(3,2,—1). Let II be the plane through the point (1,1, 3) and perpendicular to
the line L. Which of the following is a point on the plane II ?

(a) (0’ 07 _1> (b) (07 0’ _2> (C) (07 07 _3) (d) (07 0) _4)

0
A5. Let w(x,y) = 22 + y + 3xy*, where z = sin 2t,y = cost. Use the Chain Rule to find the value of 6—1: at t =0:

(@0 (b)6 ()3  (d)2
A6. A vector giving the direction in which f(x,y,z) = i + ¥ increases most rapidly at the point (1,-1,2) is given by
1 1 1 1 1 1
LAk it by gy 1: Ly oL Ly
()i—jtak () it i+sk (25— -tk (@) i+

A7. Find all the critical points of h(x,y) = y? — 2y — yv/x + g where x,y are real, x > 0.

(a) (4,2), (0,0) (b) (0,0) only  (c) (2,4), (0,0) (d) (4,2)
AS8. Evaluate the double integral // e Tsinydxdy, where R = {(z,y) |0 <2 <In2, 0<y<x/2}.
R

(a)1—e (b)In2 —1 (¢)0 (d)

DN | =

A9. Evaluate the triple integral / / / xyz dz dy dx where T is the region
T

T={(z,y,2): 0<2 <1, 0<y <1, /o2 +y2 <2< 2}

| W

3 1 3
(a) 1 (b) 5 (c) 3 (d)
A10. Which one of the following integrals is equal to the double integral / / 2xy dA, under the change of variables

R
x = 3u,y = 4v where R is the elliptical region 16z + 9y* < 144.

(a) / / 12uv dA  (b) / / 288uv dA, (c) / / 8(u® + %) dA (d) / / 12u20? dA
S S S S

where S = {(u,v) : u* +v* < 1}.

A11. Evaluate the line integral /(6:Ey2 —3) dx + (62%y — 32y?) dy where C is the straight line from the point (1,2)
c
to (3,4).

(a) 236 (b) 0 (c) 188 (d) 48

A12. Let F(z,y,z) = 7xi — zk. Evaluate the surface integral //F -n dS where § is the surface of the sphere
s

22 + 1% + 22 = 4 and n is an outer normal unit vector to S.

(a) 247 (b) 167 (¢) O (d) 64x

End of Part A
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Print Name and Student Number:

PART B: Do All Six (6) Questions for a total of 44 marks out of a maximum of 80.
Do not detach nor unstaple this examination. Missing sheets will void any credit for those questions.

e B1. [8 marks] Using the method of Lagrange multipliers determine the local extrema and saddle points (if any) of
f(x,y,2) = x + 2y — 2z subject to the constraint x? + 2y% + 422 = 1.

1—y2

1
e B2. [7 marks] By changing to polar coordinates evaluate the integral / / cos(z? + y?) dx dy.
o Jo
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Print Name and Student Number:

e B3. [7 marks] The parametric curve C' in the plane is given by x = 2t2, y = 1 + 3, where 0 < ¢ < 1. Find the length
of the curve C.

e B4. [7 marks] Find the area of the region enclosed by the cardioid » =1 + sin and the circle r = 3sin6.
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Print Name and Student Number:

1 T T
B5. |7 ks| Let F =—i-—j—-—=k
o [7 marks] Let F(z,y, z) 0 i y22‘] 2
a) Compute curl F.
b) Find a scalar field f(z,y,2) such that Vf = F. If no such scalar field exists, explain why.

e B6. [8 marks] Let F(x,y,2) = —5yi+4xj+ 2k and let S be the surface bounded by the circle 2% +y* = 4 and z = 1.

Evaluate the surface integral curl F - n dS using any method. Here n is an outer normal unit vector to S.

TOTAL : 80



