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© Part1 : B¥EIERE (Single choice questions)
(HEE FEAOy > LA+ o)
(10 questions,each questions is worth 5 points,for 50 points in total.)

1. The integral of f02 f;ﬂ sin(y?)dydz equals
(A) sinl; (B) cosl; (C) 1—sinl; (D) 1—cosl.
2. The first three nonzero terms of the Maclaurin series of f(z) = In £ are

(A) 2z +223/3! +22°5/5);  (B) 2z + 22%/3 + 22°/5;
(C) 2z —223/3! 4+ 225/5!; (D) 2z — 223/3 + 22° /5.

3. Which of the following is the tangent line to the parametric curve y(t) = (te', ¢ — 21Int)

at y(1)7

(A) er+y=ec*+e; (B) x+y=ec+1;
(C) =+ ey = 2¢; (D) =+ 2ey = 3e.

4. Find the smallest value of « such that the inequality (x + 2y + 32)* < a(z* +
2yt + 32%) holds for all real numbers x, y and z.

5. The maximum value of z? + y? over the circle (z + 1)? 4 (y + 1)® = 4 equals

(A) 4+4v2:  (B) 10; (C) 54+4v2; (D) 6+ 4v2.



10.

Let S be the portion of the hemisphere f(z,y) = /25 — 22 — y? that lies above
the disk 22 + % < 9. Then, the surface area of S equals

(A) =, (B) 10m; (C) 5m; (D) 127
Suppose f(z,y) is a continuous function satisfying

. f(may)_‘%Q_yQ -0
(@9)=(12) \/(z — 1)2 + (y — 2)2

Then, f,(1,2) equals

. Let E be the solid bounded by the sphere 2% + y? + 22 = 4 and the cylinder

2?2+ (y — 1)? = 1. Then, the volume of E is
(A) §@Br—1); (B) §Br-2); (C) §Br—4); (D) T3 -8).

Let T'(u,v) = (2019u + 2020v,2017u 4 2018v) and R be the trapezoidal with
vertices (0,0), (4,0), (1,2) and (3,2). Suppose S is a region such that 7'(S) = R.
Then, the area of S equals

Consider the polar curve r = 1+ 2cosf and let R be the region inside the larger

loop but outside the smaller loop. Then, the area is

(A) 7+v3; B) m+2v3; (C) m7+3v3; (D) 7+4V3.



© Part2 : 238 (Multiple choice questions)
(ZETE - BNy ATy - BsE— (BRI 7y - SEREZEHDL B
&y ECNERD - )
(5 questions,each questions 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. Let f(z) =>"0", (IQZT;!. Which of the following falls in the Range of f?
(A) =1/2; (B) 1/2; (C) 3/2; (D) 5/2.

12. Assume that >~ a,z" is convergent at = 1 and divergent at = 2. Which

of the following statements are False?

(A) lim, o a, =0

(B) >>7, a,27™ is absolutely convergent.
(C) >>7, a,3"™ is convergent.

(D)

13. Assume that f(x,y) is differentiable and set g(t) = f(at,bt), where a and b are
constants. Which of the following are True?

(A) If, for any a,b € R, g has a local maximum at 0, then f has a local

maximum at (0, 0);
(B) If, for any a,b € R, g has a local minimum at 0, then V f(0,0) = (0, 0);
(C) If V£(0,0) = (0,0), then g has a local minimum at 0 for any a,b € R;
(D) If f has a local maximum at (0,0), then g has a local maximum at 0

for any a,b € R.

14. Let f(x,y,2) = e* —y* — 23 + xyz and ¢(t) = f(at, 1 +bt,2+ ct). Suppose there
is € > 0 such that g is decreasing on (0, €). Then, (a, b, c) can be

(A) <_37 4, 12)3 (B> (37 —4, _12); (C) (07 3, _1>; (D) (07 -3, 1)'



15. Let f be the following function.

:v/t
f(t,s) / / (2% + y*)dyda.
1- (a:/t

Which of the followings are True?
(A) f(L1)=m/2; (B) fi(2,1) =3m;
(C) fs(3,1)=7m; (D) fis(4,1) = 127.

©Part3 : 515 /F8IHE (Questions of calculations and proofs)
(Answer the problems as thoroughly as possible. Be sure to include all your work.
Partial credit will be given even if the answer is not fully correct.)

1. Letf(a:,y):%—l-iforx;«éOandy#O.

(A) (9 points) Assume that, under the constraint -5 + ?% =1, f attains

its maximum at P. Find P.

(B) (3 points) Let P be the point in part (A). Assume that, on the para-
metric curve (¢, at® +bt), f has a local minimum at P. Find the values
of a,b.

2. (A) (3 points) Determine the convergency of the sequence {|a,|"/"}>,

where

27tV if s even;
ap =
3V if pis odd.

(B) (7 points) Prove the following claim: If there are some real 0 < ¢ < 1
and integer N > 0 such that

|bn|1/” <gq, Vn>N,

then Y ° b, is convergent.

(C) (3 points) Let {a,}°; be the sequence in part (A). Does part (B)
imply that >~ a, is convergent?



