oo BEAMHAT () 63N
9 -
(1) BEZ A ARG 2\ CHERE - FERlEaHET -
(2) PUBpHFIE] 120 5338 - SEIIEFE ~ EE G TH 5HN 2 HZHE)
(3) sl e Hih B et 5 R R - Y 2LET 100 71 > SRR 30% - H&
FRERHE Ry DA I BRG B -
(4) SEICtEEAE SR FREEGHAMBEANER - SRR IREIEE - SRR
TEtor e

© Part 1: BHEE§EHE
(Multiple-Choice Questions, Each Problem with Single Correct Answer)
(R TS > T - )
(10 questions, each question is worth 5 points, for 50 points in total.)

ef —e®

1. Let f(z) =2 — prp—
(A) 0. (B)1. (C)2. (D) s.

. How many roots does f have?

2. Consider the following function

1 —-cosz
f(l') — Y X # O?
0, T =
Find the value of f'(0).
1
(A) Does not exist. (B) 0. (C) 1. (D) 3"

3. Let f be a continuous function with lirr112f(x) =0 and lir1112 f'(z) = 1000. Find
z— z—

the value of N b
i Jio(t [, 7 £(6) db) dt
z—12 (12 — :p)3 '

(A) 2000. (B) 1000. (C) 0. (D) Does not exist.

4. Suppose that a function f: R — [0, 00) is continuous and a function ¢ is defined
by

Jotf®dt Ly
o) = Jrrma 7Y
0, if x»=0.

Find the value of ¢'(0).
(A) 0. (B) i (C) 1. (D) Does not exist.

2



10.

4n

n—0o0

n -1
. Suppose that lim {sin(z) (cos(k—w)) } = a-In(v2+1). Find the value
n

of a.

(A) 1. (B) 2. (C)4 (D) 8.

x 1
Suppose that f(z) = [ e “**dt. Find the integral / (z —1)*f(x) dx.
0 0

(A) —2(e=2). (B) 2(e=2). (C) —x(c—2). (D) x(e—2)

3 e 3 e ) G e ) c e )

. & 1
Find the value of / —_—dx.
o xln(l+x3)

(A) 0. (B)e ()1 (D)L

Let V(t) be the volume of the solid obtained by rotating the region

At) ={(z,y): 0<z<t,0<y < sm(x)}
x
. R ) . .
about the y-axis. If the limit lim e = L exists, then (a, L) is?
t—0 a

(A) 7). B) (L7/2). (C) 2,7). (D) (2,7/2).

2
. Let R be the region inside the ellipse %—i—yQ = 1 and outside the circle 22 +y? = 1

and let S be the solid obtained by rotating R about the z-axis. Find the volume

of S.

(A) %” (B) 4% (©) 8% (D) 167”

Find the length of the polar curve r = e=%2 0 < 4 < .

(A) 1. (B) V2. (C) V5. (D) .



© Part 2: 235
(Multiple-Choice Questions with More Than One Correct Answers)
(FELE - Ny > T - s8Ry - SEm(EZEEDL EA
& rBONEND - )
(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
xn+2 _
11. Suppose that the function f is defined by f(z) = lim ———— for x > 0.

n—oo "+ x~
Which of the following statements are TRUE?

(A) $li)r(r)1+ f(z) exists.
(B) f is continuous at 1.
(©) tim f(z) =1

(D)

D) f(z)=2*if0<z <1

12. Let a,b be constants and f be a function which is continuous at 0 and satisfies

eaf(bx) -1 B

lim 1.

z—0 x
Which of the following statements are TRUE?
(A) ab#0. (B) a+b=1. (C) f(0)=0. (D) f is differentiable at 0.

13. Let f be a function defined in (—1,1). Which of the following statements are
TRUE?

(A) If f'(x) = 0 for all z € (—1,1)\{0} and f(0) = 3, then f(z) = 3 for all
re(—1,1).

(B) 1f i |£(h) — £(~h)] = 0. then lim £ (k) — £(0)] = 0.

(C) If f" is differentiable on (—1, 1), then f’ is continuous on (—1,1).

(D) If f is continuous on (—1,1), f’(0) = f(0) = 0 and f”(0) > 0, then f has

an inflection point at z = 0.



14. Which of the following statements are TRUE?

15.

(A) If f(z) is not continuous on [a,b], then f(x) is not integrable on [a, b].

(B) If f(x) is differentiable on (a,b), and has an absolutely maximum at ¢ €
(a,b), then f'(c) = 0.

(C) Let f: R — R be a differentiable function with the slant asymptotes y = =

and y = —z. Then, it follows that lim f'(z) exists.
T—00
(D) If f(z) is continuous on R, differentiable on (—oo,0) and (0, 00), and lim f’(z)

z—0
exists, then f’(x) is continuous at x = 0.
Consider the curve y = sinz. For > 0, let C(z) be the curve from (0,0) to
(x,sinz). Let s(x) be the length of C(z) and A(x) be the area of the surface
obtained by rotating C'(z) about the z-axis. Which of the following statements
are TRUE?

(A) s(x) = /Oxvl + cos? t dt.

(B) A(z) = /x 2rsintv1 4 cos? tdt.
(C) lim s(a:)oz 0.

T—r00

(D) lim T exists.
r—o0



© Part 3: 315 /5HHE (Questions of calculations and proofs)
(HA{ERESH - =Ty - )
(2 questions are worth for 25 points in total.)
(R E A HE T EAR R AR BHE A - BASFIIEMEEZE » JTrBElm sy - (0%
(FTESER - AIINGEE 8 - MR FATEYE - BEHER - S s~ &8
(A0 0% - )
(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. Let G(z) —/ t" et dt.

0

(A) (3 points) Prove that, for any a > 0, the improper integral / e dt is
0

convergent.

(B) (3 points) Prove that for any n € N,

lim " le /2 = 0.
t—00
(C) (4 points) Prove to}éat G(z) is well-defined on [1,00), i.e., to prove the im-

tm—l

proper integral e~ ' dt is convergent for any x > 1. [Hint: use (A),

0
(B), and the Comparison Test for Improper Integrals].

1+ 22
4

2. Let h(z) = for x > 0.

1+
(A) (10 points) Evaluate /h(:v) dx. [Hint: use the substitution ¢t = z — z~! for

x> 0]

(B) (5 points) Evaluate/ h(z) dz.
1




