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Answers

For the multiple choice questions, we give

+3 points if your answer is correct,
0 points if you give no answer or more than one,

—1 if your answer is incorrect.

For the true/false questions, we give

+1 points if your answer is correct,
0 points if you give no answer or more than one,

—1 points if your answer is incorrect.



Part I: multiple choice questions

For each question, mark the box corresponding to the correct answer. Each question has exactly

one correct answer.
Question 1: Let f: R? — R be the function defined by
Flay) = e —a+ e,
Then
|:| the function f admits exactly one local maximum in R?
- the function f admits exactly one local minimum in R?
|:| the function f admits a stationary point in R? that is not a local extremum

|:| the function f does not have stationary points in R?

Question 2: Let (an) be the sequence of elements in R? defined by

a, = <(_1)n, (—1)", (—1)"n>T, for all n € {1,2,3,...}.

n
Then

|:| the sequence is bounded
|:| the sequence has a converging subsequence
|:| the sequence has a bounded subsequence
- the limit lim a,, does not exist

n—o0

Question 3: Let f:R? — R be the function defined by
2

Fo) o TE 200,

0 if (z,y) = (0,0).
Then

0
[ ] f is continuous at (0,0), but a—f(O, 0) does not exist
x

[ ] f is not continuous at (0,0)

B / is continuous at (0,0), gf(0,0) and ?(070) exist, but f is not differentiable at (0,0)
x y

[ ] f is differentiable at (0, 0)

Question 4: The solution y(x) of the differential equation

(y(2))*

o) —
vy (@) = In(z) 4+ 1
1
on the interval (1,+4o00) with initial condition y(e) = “3n@) also satisfies
n
1 1
3y — 3y —

1
W) - T 3(2) L ye’) = 41n(2)



Question 5: Let f: RQ\{(O, 0)} — R be the function defined by
2 02
Y~ sin”(z)
T,Y) = s>
fay) ==7— ">
Then
lim z,y) =0
(%y)%(U,O)f( v)

lim x,y) does not exist
(lay)—>(070)f( v)

lim T,Y) =
(z,y)—(0,0) f@)

lim T,Y) =
(z,y)—(0,0) f@)

2

l\.’)\r—t’h‘.\q

Question 6: The solution y(x) of the differential equation
y"(z) — 3y'(x) + 2y(z) = 22° — 2z
with initial conditions y(0) = 2 and y’(0) = 2 also satisfies

5 [ y(1) = 5 4 2¢ — 2¢2
[ ] y(1) =5—2¢2 Dy(l)zg—i-Ze
Question 7: The subset
A={(z,y) eR*:2” <landy < 2z?} CR?

|:| is bounded and not closed

|:| is closed and bounded

|:| is not bounded and not closed

- is closed and not bounded



Part II: true/false questions

For each question, mark the box (without erasing) TRUE if the statement is always true and the

box FALSE if it is not always true (i.e., it is sometimes false).

Question 8: Let A and B be two nonempty subsets of R2. Then the subset C' defined by
C=AUB

is a closed subset of R2.

B TRrRUE [ ] FALSE

Question 9: Let f: R? — R be a function and let g : R? — R be defined by g(z,y) = (f(:c,y))z.
If f is not differentiable at (z,y) = (0,0), then g is not differentiable at (z,y) = (0,0).

[ ] TRUE B rALSE

Question 10: Let D be a nonempty, open, and bounded subset of R*. If f : D — R is a

continuous function, then f attains its global maximum on D.

[ ] TRUE B rALSE

Question 11: Let A = R3\{(0,0,0)}. Then the boundary dA is the empty set.

[ ] TRUE B rALSE

Question 12: Let f:R3 — R be a function of class C3. Then

o°f 0% 3
M(xvyvz)* 8x8y8m(x’y’z)’ for all (a:,y,z)ER :
B RrRUE [ ] FALSE

Question 13: Let f: R — (0,1) be a function such that %in% f(t) =L >0, then
—

) LU2 + y2
llm ﬁ = 0 .
(@)=00) f(z® +1y?)
B RrRUE [ ] FALSE

Question 14: If f: R?2 — R is a function of class C?, then f admits a tangent plane at each point
of its graph.

B TRUE [ ] FALSE



