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Math 16A Final Exam (Practice 1)

This exam consists of 10 questions. Answer the questions in the
spaces provided.

1. Calculate the following derivatives (you do not need to use limits):

(a)
d

dx
(4x3 + 7)

Solution:

(b)
d

ds
(log2(2s

3 + 2s))

Solution:

(c)
d2

dx2
(e(1/2x))

Solution:
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2. Calculate the following integrals:

(a) !
(x2 + 4

√
x)dx

Solution:

(b) !
e3x + 3x

ex
dx

Solution:

(c) ! 4

1

2(
√
x)

5
√
x
dx

Solution:
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3. A product is to be made and sold. Both the cost and the revenue functions are linear.
The marginal cost is 3 and the fixed costs are 5. If two items are made and sold there
is a loss of 3. If six items are made and sold there is a profit of 1.

(a) Determine the revenue and cost functions.

Solution:

(b) Determine the break-even quantity.

Solution:

PLEASE TURN OVER
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4. Using the limit definition, calculate the derivative of f(x) =
√
x2 + 1.

Solution:

PLEASE TURN OVER
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5. Find the equation of the tangent line at x = 3 of the following curve:

2y3(x− 3) + x
√
y = 3.

Solution:

PLEASE TURN OVER
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6. You open a savings account where interest is compounded continuously. The balance in
the account doubles every 10 years.

(a) Determine the annual interest rate (as a percentage). You do not need to simplify
your answer.

Solution:

(b) After three years the account balance is $1000. Determine the initial investment.
You do not need to simplify your answer.

Solution:

PLEASE TURN OVER
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7. Consider the function f(x) = 4x+ 1√
x
+ 1, where x > 0.

(a) Determine all relative maxima and minima of this function. Does the function have
absolute maxima or minima? Carefully justify your answer.

Solution:

(b) Determine where the graph y = f(x) is concave up. Does the graph have any
inflection points? Carefully justify your answer.

Solution:

PLEASE TURN OVER
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8. Determine the minimum possible surface area of a closed box with a square base and
volume 1000cm3

Solution:

PLEASE TURN OVER
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9. Two rockets are fired vertically into the air from the ground. The second rocket is
launched four seconds after the first. The velocity of the first rocket is v1(t) = 6 − t
metres per second and the velocity of the second is v2(t) = 10 − t metres per second,
where t is the time in seconds after the first launch.

(a) (15 points) How long after the launch will both rockets be at the same height?
What will this height be?

Solution:

(b) (10 points) Determine the total distance traveled by the first rocket at this time.

Solution:

PLEASE TURN OVER
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10. Let f(x) = 2e3x and g(x) = e3x + e6. Calculate the area of the region bounded by
y = f(x) and y = g(x) between 0 and 3.

Solution:

END OF EXAM


