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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 = Oand 2x+2y-z-5=0.
Find cos 0. , (\,2,-2)- L, 2,1
Mim f e 3 @ 3 @ i (e50= :
. . l’f) 5 lvl\-
A2. Find the length of the polar curve r=cos 8 +sin 9,0 < 6 < /4.

(@) vZu4  (b) V22  (c)3WIw4 (d)5VIw4  (e) W2 /(0) j V7 0)+ e 16 P 18)s o OC

A3. Find the directional derivative of / (x, , 2) = 2° + > at the point (1 1 2) in the 1[) j }

4

1]

direction of the vector v = (1, 2, 2). ’l)
(a) 2¢/3 (b) 5e/3 ()4 ()5 (e)9 V " ! =z
A4. Find the tangent plane to the surface x’y - yx + 2 = -5 at the pomt P(1 2, 1). \ 7) \

(@) x+2y+2=6 (b) -7+ 11y+52=-20 (c) Tx-11y-52=-20 (d) Tx-13y-112=-30 (€)7x+13y+1 1z-44

A5. The volume under the surface z = 8 - 2¢* - * which projects onto the region \ g 2?,( A
R={(y:0sx<1,0<y<2}is "a

(a) 8 (b) 5 (©) 12 (d) 4 @) 1 7
AB. If the vectors v = 2i - j + k and w = 3i + 2j + 4k are orthogonal, then 1 = ( ‘( 3 Q
@s  ®4  ©0 @5,/ (@1 4 +4 9, t = t

ad
A7. Letw=xyz+xz+y3+z4andx=25—3t,y=312,z + -1, then v

s=hr=1

(a) 16 (b) 30 (c) 24 )3 (e) 18
A8. Find curl F for the vector field F(x, y, z) = (3x?, 2z, - x) = 3x% + 2z - xk
() 5i-4i+ & (b) 3i-2/ +k(c)-2i+i " (d)6k (e) none of these
A9. Given the point (v2,0,1) in Cartesian coordinates, its cylindrical coordinates are
@ (V2,00 (b)) V21 (©(3.0,1) (d)(Zn21) (e) none of these
A10. Given the point (-1,0,1) in Cartesian coordinates, its spherical coordinates are
(a) (1,0/4)  (b) (VZ,0,m4)  (c) (v2,1/4,0) w( (VZnx/4) (e) none of these

A11. The function £ (x, y) = ¥y - x* - 27 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

[ -

(a)3 (o) 5 {(©)2 (d) 4 (e)1
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B1 Use L agrange Multipliers to find the max mum and minimum values of the function
8y on the curve + 47 = 16 [10 marks]
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B2. Draw the region of integration and evaluate _[ J. siny dydix. [8 marks]
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B3. Evaluate the double integral ” (x+2y)d4,
R

where R is the region between x* +)? = 1 and x* + 3* = 9 above the x-axis. [9 marks]

\CMEE vy -
0 <O
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B4. Let R be the hemi-spherical shell which is between the two spheres
P+ +2=36 and L+ +27 =49
and where z > 0. If the density at (x, y. z) in R is given by
B(xyz) = 407 + 7 + )7,
calculate the mass of R. [9 marks]
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BS5. Consider the vector field Flx,p.z) = (y-x, z-3 y-x) = (y-x)i + (z-3) + (v -0k
Let Ebethesolidcube 0 <x<1,0<y< 1,0 <z<1and let Sdenote the surface which
is the boundary of E, oriented outwards. Use Gauss’ Divergence Theorem to compute

the surface integral of the vector field Fover S J'S_[ F.dS= _[\j' F.nds. [6 marks]
% J&EE«S&ZWS - S%\ @J%J?z)/v
N il
S S U\ 5/2/(5/1 -2-28% s - -
? V] N E

B6. Use Stokes' Theorem to evaluate H (V% F).ndS, where F = -yi + xzj -+ Sk,

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



