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© Partl : EiEiE
(Multiple-Choice Questions, Each Problem with Single Correct Answer)
(BEEHE > BETY 0 15 )

(10 questions, each question is worth 5 points, for 50 points in total.)

1. If the length of the polar curve r = 36? with 0 < 0 < 27 is a[(7% + 1)3/2 — 1],
then a is equal to

W) S
® S
(©) 543 5D
(D) %+ ; ffo(—n”(éfj;.

3. Let w = In(2? 4+ y* + 2?) and
r=ue’sinu, y=ue’'cosu, 2z=ue’
. ow 2
What is the value of e at (u,v) = (6m°,7)7
v

(A) 2. (B) 4. (C)6. (D) 4872




4. What is the value of the following iterated integral?

o0 o0 1
/_oo /_oo TRt

5. Consider the following function

70,0020, Fley) = YD o (ay) £ (0,0)

$2+y2
Set g = f,. Then, the directional derivative of g at (0,0) in the direction of
we (Y2 V2
Y2702
V2 V2
(A) 0. (B) & (€) = (D) V2

6. Let f be a function of two variables with continuous partial derivatives. Assume
that the directional derivatives of f at (0,0) in the direction of (3,4) and (4, —3)
are respectively 3 and 4. Then, the directional derivative of f at (0,0) in the
direction of (1, 1) is

V2 ()

7. Assume that there is a number § > 0 such that

_5v2

(A) 5. (B) =5. (Q) ’

o0 o0 2n o

E 2", T 4 E —a"=1—a; + E 3-2"x"  forall |z] <.
Qp,

n=0 n=1 n=1

Then, lim a, is equal to
n—oo

8. Let f(x,y) be a continuous function defined for —oco < x,y < 0o and satisfying

flz,y) =1 —2(x —e) —3(y — )

im = 0.
(z,y)—(e,m) \/(.CE — 6)2 + (y - 7T)2

Then, f(e,7)+ fo(e,7)+ f,(e,m) is equal to



_ 11
9. Let £ = {—g,z,
> [(sinn)(2z — 1)™ converges?

n=1

1,2}. How many points x € E at which the power series

10. Fort > 0, let A(t) be the area of the surface f(x,y) = zy cos(tzy) with z2+y* < 3.
Then, lim A(t) is equal to
t—0+
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© Part2 : 3SR

(Multiple-Choice Questions with More Than One Correct Answers)
(ZELE > B8Ny - Ty - B (AW - sERIEZEE DL EA
G570 STECR T - )

(5 questions, each question is worth 5 points for 25 points in total. The correct

answer is worth 5 points. Answers at a distance 1 from the correct answer are

worth 3 points, other answers are worth no points.)
Example:
Answer: ABC
Student: ABC => 5 points , AB => 3 points, AD => 0 points, ABD => 0 points

11. Consider the following polar equations.
i r? =sin(20), v :r?=cos(20), 3:7r=1+sinf, -y :r=—1+sinb.

Which of the following statements are TRUE?
(A) There are three horizontal tangent lines on the graph of ;.
(B) The graph of 75 is symmetric about the z-axis and the y-axis.
(C) The graphs of v3 and 4 are different.
(D) The area of the region enclosed by the graph of v; is the same as the
area of the region enclosed by the graph of v,.

12. Which of the following series are convergent?

= 1 S S 1
(A) nzzjlntanﬁ. (B) nz::lne . (O nz::l—\/ﬁ(\/ﬁ—kl)' D 2 (n+1




13. Let f be a function defined by

4ay?

JO.00=0, flz.9) = 77

for (z,y) # (0,0).
Which of the following statements are TRUE?

A) f is continuous at (0, 0).

C

(A)
(B) Duf(0,0) exists for any unit vector u.
(C) (0,0) is a critical point of f.

(D)

D) f, and f, are continuous at (0,0).

14. Which of the following statements are TRUE?

6 3;[—1 3 61’—1
A // sinx—ydxdy—// sin(z — y)dydzx.
(4) 3 J1 y—2 ( ) 1 Js y—2 ( )
1 T T 1
(B) / / \/:c2—|—ydydq::/ / V1?2 + ydxdy for all x.
0o Jo 0o Jo

2 5
(€) / / e~ 22" giny cos wdady = 0.
—2Jo

1 pl 1—y ) 1 pl—z py? )
(D) / / / e * dzdydr = / / / e *drdydz.
o JyzJo o Jo 0

15. Subject to which constraint, the function f(z,y,2) = 2% + y*> — 22 does NOT

attain its maximum value?
A)z+y+z=1

C
D

e +y? = 1.

3,.3
6:)3 +z°+x+z

(A)
(B) 2> +y*+ =1
(€)
(D)

© Part3 : #HZEH (Fill-in-the-blank )
(EZERE  F8hy > L2+ )
(5 questions, each question is worth 5 points, for 25 points in total.)

T+y

1. Let f(x,y):/ e’ dt. Then, fo,(1,1) = 1 .

=y

2. Let a and B be the extremum values of f(z,y,z) = xy + 2% subject to the
constraints  —y = 0 and 22 + y* + 22 < 4. Then, a + = (2) :



. The volume of the solid lying below the cone z = /22 + y? and inside the sphere
24y + 22 =2zs (3) :

. Let R be the region on the zy-plane bounded by the square with vertices (0,1), (1,2), (2,1)
and (1,0). If // (z +y)?sin?(x — y)dA = %(2 —sin 2), then a = (4) .
n S VS

. Let S be the surface obtained by rotating the curve y = 2% + 1 on the zy-plane
about the z-axis. Then, the tangent plane to S at (1, —1,+/3) is (5) .



