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Marks

[42] 1. Short-Answer Questions. Put your answer in the box provided but show your work also.
Each question is worth 3 marks, but not all questions are of equal difficulty. At most one
mark will be given for incorrect answers.

of

(a) Compute 5

o(2,1) if f(a,y) = 70
X

Answer:

2

— 3y10
(b) Let f(z,y) = (2z +y°) . Evaluate g0z’

Answer:

(c) Find all point(s) (z,y) where f(z,y) = z?+y*+2y+3z—7 may have a relative maximum
or minimum.

Answer:

(d) Find the value of k that makes the following antidifferentiation formula true:

7
=kl -2
/5_2xdx Eln |5 —2z| + ¢,

where ¢ is a constant.

Answer:

Continued on page 3
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(e) Suppose that the marginal revenue function for a company is 500 — 3z2. Find the addi-
tional revenue received from doubling production if currently 5 units are being produced.

Answer:
(f) Find /H2 dz.
(2 —4x +7)
Answer:
(g) Find /5:1: sin(x + 1) dz.
Answer:

3
d
(h) Use the trapezoidal rule with n = 3 to approximate / Hiw?)
0 x
Answer:

Continued on page 4
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(i) Find the volume of the solid of revolution generated by revolving about the z-axis the
region under the graph of y = 2%/2 from z = 0 to = = 2.

Answer:

(j) Find the area under the graph of y = e=2% for z > 0.

Answer:

(k) Find the consumer’s surplus for the demand curve p = 25 — 0.03z% at the sale level
x = 10.

Answer:

Continued on page 5
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(1) Let f(xz) = ky/x, where k is a constant. Find the value of k such that f(z) = k/z is a
probability density function on 0 < x < 4.

Answer:

(m) A random variable z has a probability density function f(z) = —, 0 < z < 5. Find b

such that P.(0 <z <b) =0.3.

Answer:

(n) Find the expected value of the random variable x whose probability density function is
flz)=4z7° = > 1.

Answer:

Continued on page 6
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Full-Solution Problems. In questions 26, justify your answers and show all your work.

[14] 2. TFind the area of the shaded region bounded by y = 8 — 2%, y = —2x and y = —7x. The
shaded region is given in the following figure.

Continued on page 7
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[12] 3. A firm makes z units of product A and y units of product B and has a production possibilities
curve given by the equation 2 + 49y? = 49000 for z > 0, y > 0. Suppose profits are $3 per
unit for product A and $7 per unit for product B. Find the production schedule (i.e. the
values of = and y) that maximizes the total profit.

Continued on page 8
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[12] 4. A continuous stream of income is produced at the rate of 10 + 2¢ thousand dollars per year
at time ¢, and invested money earns 5% interest.

(a) Write a definite integral that gives the present value of this stream of income over the
time from ¢ = 0 to t = 3 years.

(b) Compute the present value described in part (a).

Continued on page 9
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5.

A person deposits $5000 in a bank account and decides to make additional deposits at the
rate of B dollars per year, where B is a constant. Suppose that the bank compounds interest

continuously at the annual rate of 8% and that the deposits are made continuously into the
account.

(a) Set up a differential equation that is satisfied by the amount f(¢) in the account at time ¢.
(b) Determine f(¢) (as a function of B).

(¢) Determine B if the initial deposit is to double in seven years.

Continued on page 10
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[8] 6. Find a function f(x) whose graph goes through the point (0, 3) and whose slope at any point

(z, f(z)) is
<1+<1+22)3+ <1+22§>3+ <1+2?:>3+---+ <1+2(n_n1)$>3> ]

lim

n—oo

38

The End
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