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Math 16B First Midterm Exam (LEC 001) 8:10 am to 9am

This exam consists of 5 questions. Answer the questions in the
spaces provided.

1. Find all first partial derivatives of the following functions:

(a) (5 points)
f(x, y) = sin(x2

y).

Solution:

(b) (15 points)
f(x, y, z) = zy ln(xy + 2).

Solution:

PLEASE TURN OVER
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2. Let f(x, y) = x

2 + xy � 2x� 2y + 2

(a) (15 points) Find all the possible relative maxima/minima using the first derivative
test.

Solution:

(b) (10 points) Use the second derivative test to determine the nature of each such
point.

Solution:

PLEASE TURN OVER
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3. (20 points) Calculate the following double integral

ZZ

R

(x+ y

2)dxdy,

where R is the region enclosed by y = x, y = 1/x and x = 2.

Solution:

PLEASE TURN OVER
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4. (20 points) Determine the area enclosed by the graph y = sin(x) + 1 and y = cos(x)
between x = �⇡/6 and x = ⇡/3. Simplify your answer as much as possible.

Solution:

PLEASE TURN OVER
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5. (25 points) The total cost to produce x large jewellery-making kits and y small ones is
given by

C(x, y) = 2x2 + 6y2 + 4xy + 10.

If a total of ten kits must be made, how should production be allocated so that total
cost is minimized? Use the method of Lagrange Multipliers to solve this problem. Be
sure to justify why it is a minimum.

Solution:

END OF EXAM


