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© Partl : EL3EiER
(Multiple-Choice Questions, Each Problem with Single Correct Answer)
(BEEE > BETY 0 15 )

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

1. The limit lim [ 2500
v=3 Jo t(x —3)

(A) sin3; (B) 0; (C) 3; (D) It does not exist.

dt is

2. The derivative of the function f(z) = (In(1 + 2%))" is
2z (In(1 + 22))" "

14 22 ’
22 (In(1 4 22))" ™"

14 22 ’

(C) (In(1+2%))" {m (In(1 +2?)) + (1+m2)2§1<1+x2>};

(D) (in{1 +25))" {ln (In(1+a5) + (1+ m2)21i(1 + 22) }

(A)

(B)

3. Consider a function

Inz—2z, x>1,
flx) =
ar+ 3, x <1,

where a and /3 are constants. If f(z) is differentiable on all real numbers, then

(Oé,ﬁ) =

(A) (170); (B) <_170); (C) (07—1); (D) (071)'




10.

1« 7\’
. lim — 1+2) =
:&RZ( 1)

W [ o ® [ty
1 V3
C) /0 xvVa?+ 1d; (D)/ xvVa? + ld.

. The length of the polar curve r =1+ sinf for 0 < 0 < E is

(A) 8 (B) 2v2; (C) 4; (D) 4v2.

The volume of the solid obtained by rotating the region bounded by the given
curves y = secx and y = V2 for —% <z< % about the z-axis is
2

(A) T3 (B)dm—n%  (C) w(r—1); (D) n(x—2).

1
Assume that n is a positive integer. The value of the definite integral / (Inz)"dx
is ’

(A) (=1)"(nY);  B) (=1)"n" (C) =(nl); (D) (=1)"(n -1

Let g be a differentiable function defined in (—oo,00) and ¢'(z) > 0 for all real
numbers z. Suppose that F(z) is the average value of g on the interval [0, z]

where z > 0. How many critical numbers on (0, c0) does F' have 7

The exact value of the improper integral

+oo 1
/ ne dxr is
0 1+.T2

Assume that

/|m¢—mm

The absolute maximum value of F(s) on the interval [0, 1] is

(A) 2 -m3  (B) 1+, (C)1+%m2 D)

5 +1n(§).

5 2



© Part2 : Z3Ei%RE

(Multiple-Choice Questions with More Than One Correct Answers)
(ZELE > B8Ny - TR0y - B (AW - sEREZEED A
o7 TECNEND <)

(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. Let f(z) = —|sin|x — gH Which of the following statements are TRUE?
(A) f'(z) exists at x = 0;

(B) f has a local maximum at x = —3™

1
(C) f"(x) does not exist at = = (n + 6)7r for all integers n;

(D) f has an inflection point.

12. Consider the following function:

~ Jamtcos(2), x#0,
() = {O, e

where n is a positive integer. Which of the following statements are TRUE?

(A) For any positive integer n, f is continuous on all real numbers;

(B) If n =1, f is differentiable on all real numbers;

(C) If n >3, f" is continuous at z = 0;

(D) For any positive integer n, y = f(z) has a slant asymptote.

13. Consider three functions fi(z) = €**(2 — sin(e®)) — 1, fo(x) = 2z and f3(z) =
2sinx. Let A; be the area bounded by z-axis, x = 0, x = 1 and y = f;(z) where
1 =1,2,3. Which of the following statements are TRUE?

(A) AQ > Al, (B) Ag > A27 (C) Al > A3, (D) Al + Ag > 2142



14. Which of the following statements are TRUE?

(A) Let f be a continuous function on the interval [—1, 1], then

= [ s

(B) Let f(x) > 0 be a continuous function on the interval [—1, 1] satisfying
f_ll f(z)dx =0. Then f =0 on [—1,1];

(C) /4 tanzx dxzﬂ

1+ x4 5;

NN

sinx

(D) / dx converges.
o T

15. Which of the following statements are TRUE?
(A) Let f be defined on the interval (a,b) and ¢ € (a,b) be a number. If f’

is continuous at x = ¢, then f is differentiable at = = ¢;

(B) Let f be bounded and differentiable on the interval (1, c0). If xli)rglo flz) =
0, then Tim f'(z) = 0;

(C) Let f be defined on the interval (a,b) and ¢ € (a,b) be a number. If
}lLiLr(l)\f(c—l— h) — f(c—h)| = 0, then

lim | f(c + h) = f()| = 0

(D) Let f be defined on the interval [a, 00). If f”(z) > 0 for all z € (a, o)
f(x)

and lim ——= =1, then lim f'(z) = 1.

T—00 I T—00



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

1. In this problem, we would like to study the following improper integral

& dx
[":/1 v+ 1)(z+2) - (z+n)

where n is a positive integer Please answer the following questions:

(A) (4 points) Evaluate the following indefinite integral

dz
/a:(x +1)(z+2)

(B) (4 points) Evaluate the following improper integral.

0 dx
/1 z(z +1)(z +2)

(C) (2 points) Please guess and write down an explicit expression for I,
where n is a positive integer in terms of the combintorical numbers
(Z) = (n_"—k'),k, and n! = 1,2,3,---n(without the proof).
223

2. In this problem, we will study how to sketch the curve y = f(z) = T 1 Please
l’ R

answer the following questions:

(A) (3 points) Find all horizontal, vertical and slant asymptotes, if any, of
the curve y = f(x).

(B) (5 points) Find the intervals of increase and decrease respectively and

all local maximum and minimum values of the curve y = f(x).

(C) (4 points) Find the intervals of concavity and the inflection points of
the curve y = f(x).

(D) (3 points) Sketch the curve y = f(x) by indicating asymptotes, local

maximum/minimum and the inflection points on the figure.




