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Throughout the exam, you may leave all transcendental constants and their com-

binations, such as €7, In(v/7), ...
values.)

without their numerical

(i.e.

etc, as they are.

Part A: Multiple Choice. Pick ONE correct answer in each problem.

1. (5 points) Select the correct statement from the followings:

(a) If a differentiable function f has zero derivative everywhere on its domain,

f must be constant.

(b) A real cubic (degree 3) polynomial may have exactly 2 real roots.

(c) For differentiable functions f,g with f' > ¢/, we must have f > g.

(d) A real polynomial of degree 7 has at least one real root.

(e) All of the above.

2. (5 points) Let f(z,y) be a function on R? whose first and second derivatives

exist and are continuous everywhere. Given a point P on R? such that

f=(P)

zgfy(P) = 07

fzy(P) =3

Here, the subscripts indicate the derivative(s) of f with respect to that(those)
variable(s), in the order displayed. Which condition below makes P a point
where f has local mazimum there?

(8) fealP) = —1, fu(P) =
(b) fealP) =2, fyy(P) = 8.
(€) fealP) =0, fyy(P) =

(d) fee(P) = =6, fyy(P)
(€) fealP) =2, fy(P) =
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3. (5 points) The value of

277-
Z ni(n+2)

(a) —%.
(b) =
(c) et
(d) -1

() <2

Hint: Consider f(z) = ze®

4. (5 points) How many of the following integrals is(are) finitc?

o 9 1 o] 1 8 1 3 ]
/ e=? dIE, / — dz, / —_— dz, / d.T, / evV® -2 dzx
1 g £—9 3 z2—Inzx 3 V22 -9 5

(a) 1
(b) 2
(c) 3
() 4
(e) 5

Part B: Fill in the blanks. No work is needed to be shown. Only the
final answer is graded without partial credit.

1
/ e“cosz dz =
0

5. (10 points)

6. (10 points) Given

1 /% ¢
F = dt
() m/ e

computé

z—0
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7. (10 points) “The equation of tangent liné at (0,1) to the curve given by
sin(zy) — 2cos(z?) = 2e¥ — 2e — 2y
is

y= z+

//1n3:c +1) dedy =

Part C: Free response problems. Make sure to show ALL your work to
receive full credit(s).

8. (10 points)

9. (20 points) Sketch the graph of the function

2
e+ 4 47
fla)=—7+—

. z+3
on the entire R, wharever it is defined. Make surc to indicate all the critical
point(s), point(s) of inflection, horizontal and vertical asymptotes, and correct
monotonicities/concavities.

10. (10 points) Given a product with revenue function

R(z) = ze™=*e,
for z > 0, indicate the range of z where the demand is elastic.

11. (10 points) A baseball player signs a 700 million dollar contract that pays him
2 million dollars per year from 2024 to 2034, and then 68 million dollars per
year from 2034 to 2044. Suppose that the salary is paid continuously and the
economy has an annual inflation rate of 3% that also occurs continuously, what
is the present value of this contract at the beginning of 20247




