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Instructions:

1. Write clearly and legibly. You may lose points for messy work.
2. Show all your work. No points for answers without justification.

3. Calculators and Mobiles are not allowed.

Written Problems:

Question # Grade Maximum Points
1 12
2 12
3 10
4 10
5 12
6 12
Total: 68

MCQ Problems
Write all your choices in the table below:

Question # Answer Grade | Maximum Points

7 06
8 06
9 06
10 06
11 06
12 - 06 e
13 06
14 06
15 06
16 06
17 06
18 06

Total: 72




Q:1 (12 points) Find the linearization of f(z,y,2) = ¢* + cos(z +y) at the point (§, 7, 0).
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Q:2 (12 points) Use Lagrange multipliers to find the maximum and minimum values of
fla,y,2) =2z + ¢

subject to the constraints 22 + y*> + z2=4andz — z = 0.
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Q:3 (10 points) Evaluate

//Rcos(xB) dA,
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where R is the region bounded by =z = 2, y = 0 and y =
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Q:4 (10 points) Evaluate
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where R is the first quadrant sector of the circle 22 + y?> = 2 betweeny = Oandy =
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Q:5 (12 points) Evaluate
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where E is bounded by the surfaces y = 2%, 2 = ¢% 2z = Oand z = = + y.
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Q:6 (12 points) Use spherical coordinates to find the volume of the solid that [lies above the
cone z = /22 + y2 and below the sphere z? + y* + 22 = 22. s
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Q:7 (6 points) The length of the curve z = ¢' + e, y = 5— 2, 0<{<3 is
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Q:8 (6 points) If (a, b, c) is the point of intersection between the line
z=2—-ty=14+tz =1 —-—w<<t<0

and the plane 2z — y + 5z = 9, then a®> +b* + ¢ is
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Q:9 (6 points) The area of the region enclosed by one loop of the curve r = sin36 is
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Q:10 (6 points) Which different paths would you use to show that limg ) 1,1) 2 does
not exist ? |
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Q:11 (6 points) A point on the cone z* + y? — 22 = 0, where the tangent plane is parallel to
the plane 3z + 4y + 52 =0 is
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Q:12 (6 points) If 23 + 22 + ye™ + z cos(y) = 0, then 8_; at the point (0, 0, 0) is
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Q:13 (6 points) The value of the double integral
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Q:14(6 points) The area of the region enclosed by y = z* + 1, y =
and y = 0 is equal to '

(A) 2 + f1 fz/y dxdy
(B) 2 + f1 f . dxdy
(C) 2 + fl f dacdy

(D) 2 + fo f2/y dxdy
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Q:15(6 points) The local maximum value of the function f(z,y) = 9 — 2z +4y — 2% — 4y° is

11

12

15

10

16

= O AEe6 = el
4-gYse = =3
= =L {6 an'—OD %ﬁc‘}
D = f)\ Fyy ~ f""‘?\ =\ 2
F L) = qania-)
12 —2-
=\)

Fax

¢

1
:16(6 points) The average value of f(z,y) = —=——=on the region between the circles
Q:16(6 points) g f(z,y) N

centered at (0 ,0) with radii 1 and 2 is
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Q:17(6 points) The value of fol fol f;y -3%—) dzdydz is
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Q:18(6 points) The integral that gives the volume of the solid bounded by the cylinder
22 + y> — 2y = 0 on the lateral sides and bounded on top and bottom by the sphere

22 + y? + 22 =4is given by
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