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Multiple choice questions: use a pencil to select your answer on the Scantron sheet. Only
select one answer!

A1. Let 6 be the angle between the two planes x + 2y - 2z- 3 = 0and 2x+2y-z-5=0.

Find cos 6. W (\,2,-2) (4, 2 »')
@to 2 W F @ 3 @ -4 (e50= —

A2. Find the length of the polar curve r = cos 8 +sin9,0 <6 < n/4. / 1/_71“_, /
@) vZna  (b)vZw2  (c)3/2w4 (d)5V2n4  (e)m2. - ('0) - 5.,1 / (0)+ 72 4

A3. Find the directional derivative of / (x, y, z) = 2* + ¢ at the point (1 1 2) in the

direction of the vector v = (1, 2, 2). 1) (
(a) 2¢/3 (b) 5e/3 (©4 @5 ()9 V = " /’ z

A4. Find the tangent plane to the surface x% - °x + z%x = -5 at the point P(1 2,1). \ v \

(a) x+2y+2=6 (b) -7x+11y+52=-20 (c) 7x-11y-5z=-20 (d) 7x-13y-112=-30 (e)7x+13y+1 12-44

A5. The volume under the surface z = 8 - 2x* - »* which projects onto the region g 2 (//’}k
f={0ny:0sx<1,0<y<2}is ”3

(@) 8 b) 5 () 12 (d) 4 1 z

AB. If the vectors v = 2{ - j + kand w = 3j + 2( + 4k are orthogonal, then r = (Q ) _ \ ) \ )‘( 3 1 Q‘
(@8 (b) -1 (©) 0 @5 (e) 13 [k 2t =

A7.Letw=xpz+x2+) +zfandx =2s- 3 y=st z=+1 -1, then@

s=hr=1

(a) 16 (b) 30 (c) 24 (d)3 (e) 18
A8. Eind curl F for the vector field F(x, 3, 2) = (32, 2z, - x) = 3% + 2z - xk
(@) 5i-4j+k (b) 3i- 2/ +k(c)-2i+j " (d)6k (e) none of these
A9. Given the point (vZ,0,1) in Cartesian coordinates, its cylindrical coordinates are
(@) (vZ,0,1) (b) ¥Z,m,1) (0)(V3.,0,1) (d) (V2 mi2,1) (e) none of these
A10. Given the point (-1,0,1) in Cartesian coordinates, its spherical coordinates are
(@) (1,0n/4)  (b) (VZ,0,m/4) () (v2,1/4,0) \(4( (VZ,mu/4) (e) none of these
A11. The function £ (x, y) = X% - * - 2)* has critical points (0,0) and (2,1). These are,

respectively:
(a) both maxima (b} both minima {c) a maximum and a minimum
(

(d) 2 minimum and a saddle point e) a maximum and a saddle point

A12. Let E be the region in R® above the square {0,1]%[0,1] and below the plane x+y-+z = 6 é
”,[nydV= - 227
a) 3 (b) 5 (c) 2 (d)4 (e)1
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B1 Use Lagrange Multipliers to fin dthe ma imum and minimum values of the function
Sy on the curve 24+ 42 = 16 [10 marks]

/(mk ij) %3(”/3/ 7 %3 /\(71 4y \6)
4’59‘1’2/\94-»0 s 3x- 2"%5 8
%,,243’2 Qzaw QF2 . _3a= ) =
O, g\ (B ,_)?\{, c‘
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B2. Draw the region of integration and evaluate _[: K Sl;y dydx. [8 marks]
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B3. Evaluate the double integral ” (x+2y)dA,

R
where R is the region between x* +)? = 1 and x* +)? = 9 above the x-axis. [9 marks]
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B4. Let R be the hemi-spherical shell which is between the two spheres
2+y2+7£=36 and P+)y+7 =49
and where z = 0. If the density at (x, y, z) in R is given by
S(xyz) = 407 + P + ),
calculate the mass of R. [9 marks]
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BS5. Consider the vector field Fixp,z) = (y-x, z-3,y-x) = (y-x)i + (z-3) + (v - x)k.

let Ebethesolidcube 0 < x<1,0<y<1, 0 z < 1 and let S denote the surface which
is the boundary of E, oriented outwards. Use Gauss Divergence Theorem to compute

the surface integral of the vector fied F over § . [[.dS = [ £.xa5. [6 marks]
2 Jg;fag.;%fﬁ/s . S%\ (pw%kz)/v
g > ’r
|
S S\_x-\ a/i/d%« -2‘2588 A/ ==k
ot z

g

B6. Use Stokes' Theorem to evaluate H (V % [").ndS, where F = -yi + xzj + x*yz°%,

S'is the part of z = 6 - x* - y* which is above the plane z = 2 and n is the outer normal
vector to S. [10 marks]

Jggx F).d5 = Jc Fooft

n € <. v §)~(LC %25»;% 2)
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This page to be used for continuation of your answers, if you need it. Be sure to
indicate on any given question if your solution extends here.



