Math 16A (LEC 004), Fall 2008.
December 9, 2008.

FINAL EXAM
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NAME(print in CAPITAL letters, first name first): \ LY
NAME(sign):

ID#:

Instructions: Each of the first four problems is worth 20 points, while problems 5 to 8 are
each worth 30 points. Read each question carefully and answer it in the space provided. YOU
MUST SHOW ALL YOUR WORK TO RECEIVE FULL CREDIT. Clarity of your solutions
may be a factor in determining credit. Calculators, books or notes are not allowed.

Make sure that you have a total of 10 pages (including this one) with 8 problems. Read
through the entire exam before beginning to work.
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Compute derivatives of the following two functions. Do not simplify!
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2. Find the equation of the tangent line to the curve (z + y)* + 22y — y = 0 at the point (0, 1).
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3. Compute the following limits.
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4. Consider the function
z?, z <0,

flx)=< az?+b, 0<z<1,
24z, >1.
(a) Determine the numbers a and b so that y = f(z) is continuous for all .
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(b) Assuming the values of a and b obtained in (a), determine all the values of z for which
y = f(z) is not differentiable.
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5. Consider the function f(z) = S(xmz ) =827 — 16172,

(a) Determine the domain of y = f(z), its intercepts, and horizontal and vertical asymptotes.
Compute the left and right limits at vertical asymptotes.
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(b) Determine the intervals on which y = f(z) is increasing and the intervals on which it is
decreasing. Identify all local extrema.

2/(x) = - Fx+ 22xt = —gxE(x 1) 5
antal ues. ><=0/x=‘+

—w0, 0| (oW | Ct, )
:P, —-— R — A S—

W% 4

(d) Determine the intervals on which y == f(z) is concave up and the intervals on which it is
concave down. Identify all inflection points. (Note: 3-32 =6 16.)
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(e) Sketch the graph of y = f(xz). Identify all points of importance on the graph.
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(f) Determine the domain and range of the composite function y = /f(z).
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(g) Determine the domain and range of the composite function y = f(z? + 1).
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6. A construction contractor needs to build a small rectangular storage box with a square base,
flat roof and volume 1,600 cubic feet. Every square foot of side walls costs $10 (that is, the cost
of side walls is the area multiplied by $10), and every square foot of the roof costs $4. Assume
that the base does not need to be built, so it costs nothing.

(a) Determine the dimernsions of the box that will minimize the building costs. Justify all your

conclusions! .
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(b) Now assume that the height of the box is restricted to be between 5 and 10 feet. With this
additional restriction, what dimensions of the box minimize cost?
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7. Water flows into a conical reservoir (with radius of the base 5 m, and height 10 m) as shown
in the picture. At one point, the water level in the reservoir is measured to be 4 m, and the rate
of inflow of water is measured to be 2 m?/sec. Find the following two rates. (The volume of a

1
cone is =wr2h, where 7 is the radius of the circular base of the cone and h is its height.)

(a) The rate at which the water level in the reservoir is increasing.
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(b) The rate at which the area of the water surface in the reservoir is increasing. (Surface refers

to the top circular surface of the water that is exposed to air.) Lo
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8. Your hardware company makes a flash drive called Bolt. The total demand, at zero price, for
Bolt is 6000 units per year. At the current price of $60 per unit, you sell 3000 Bolts. Your fixed
operating costs are $20,000 per year, and each Bolt costs you $20 to make. As usual, assume
that the demand function is linear.

(a) Write down the demand, revenue, cost, and profit functions.
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(b) Which price should you charge for Bolt charge to maximize your profit? How many Bolts
would you then sell per year?
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(c) Which production level would maximize the profit per unit sold, that is, P = E
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