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(Multiple-Choice Questions, Each Problem with Single Correct Answer

Partl : B3RiEE
(HEAE > B8Oy 0197 °)

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

Tz —2

CTflim————— =9 thena—b=

% Vaz 15— 3
(A) =7, (B)0; (C)5 (D)7

. We consider the region Q = {(z,y): > 1, -5 <y < 1} and rotate it about the

z-axis. The volume of the resulting solid equals to

Find the area of the region that is inside the curve r = 2 + 2 cos# and outside
the curve r = 3.

03

(A)m-1 (B) -

(€) 2(r=2); (D)

2

2

Find the value of a such that curves y = 2% and y = ax” are tangent at some

points.

(4) 2 (B) 2 (C) (lnvD: (D) e




5. Which of the followings is the graph of the parametric equations

- 3at (t)— 3at?
1y YT I

x(t)

where a > 0 and t # —17
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6. Let f(z) = (1+ %)%, where b > 0 and > 0. f/(b) =

0.
N

1 1
<. = b 1 I b 1 — ).

W5 @ -5 ©2(m2-3) ® 2 ()

7. Let f(x) be an odd function defined on R. If f/(x) is continuous and f(1) = 1,
2
then / cos(mz) f'(1 — ) do =
0

(A) =2; (B)0; (C)1; (D) 2.

8. Suppose that f is continuous on R and satisfies the identity
T Z‘S
/ ft)dt +/ sin(vt) f(Vt)dt = (x — 7)® + 2sinz + 7%, for any = € R.
0 0

Then f(7) =



\ —1 - 1
9. Compute the limit: lim \/n X (n ) X X

n— 00 n

, where n € N.

10. Given a function f(z) = wsinz. For any real number x # 0, three points P(zx,0),
0(0,0) and Q(z, f(z)) can determine the angle § = ZPOQ. Find the rate of
change of # with respect to x at x = 3.

© Part2 : ZEiEE

(Multiple-Choice Questions with More Than One Correct Answers)
(ZERE > Gy Ty o BsE—(EEEEIIET 7 - $ERIEEETEDL R
&Gy 0 TECNERD - )

(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. Suppose that f(x) is an even function. Which of the following statements are
always TRUE?

(A) If f'(0) exists, then f'(0) = 0.
(B)
(C)
(D)

D) (f(z))? is also an even function.

f(z) has a local maximum or minimum value at x = 0.
(

x) can not be an odd function.

12. Which of the following statements are always TRUE?
(A) Let f(x) be a function defined on R. If f(1) > 0 and f(4) < 0, then

there is a number ¢ between 1 and 4 such that f(c) = 0.
(B) If f(z) is continuous on R, so is |f(x)].
(C) If f'(c) exists, then f(x) is continuous at x = c.

(D) If lim | f(z)| = oo, then = = a is a vertical asymptote of f(z).
T—a



13. Let

X 7(%+%) if .
ﬂ@z{( 127 fze[-1,00U(0,1],

0 itez=0.
Which of the following statements are TRUE?
(A) f(z) is continuous from the left at = = 0.
(B) f(z) is differentiable except at z = 0.
(C) f(z) attains its absolute maximum value.
(D) f(x) attains its absolute minimum value.

14. Which of the following statements are TRUE?

15.

*® tan"'x
(A) / 5—dz is convergent,.
1 x

T2

& 1 1
(C) /8 de = 100"
(D)/?M@%x—e+2

1,1
tan™ " x
(B) / dx is convergent.
-1

Let

_ Ja?sin (L) ifx#£0,
ﬂ@_{o if o = 0,

Which of the following statements are TRUE?
(A) f(x) is differentiable at = = 0.

(B) f'(x) is a continuous function.
(C) y = f(z) has infinitely many intersections with the curve y = x.
(D) y =0 is a horizontal asymptote of y = f(x).



©Part3 : 515 /#BHHE (Questions of calculations and proofs)
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(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. (1). (2 points) Prove that the following inequality holds for any ¢ > 0:

sin’(x) cos(z) < sin’(z) <1, x €0, g]
(2). (3 points) Evaluate
%
/ sin’(x) cos(x) dz.
0

(3). (5 points) Use the Squeeze Theorem to determine the value of

lim (/2 sin’(x) da:) :
t—o00 0

2. Suppose that f(x) is a differentiable function on R. We further assume that f(x)

the following limit:

is positive (f(z) > 0) and increasing. Let

Py = [Cotyan o) =1 [ ' Flw) du

and it is known that ¢ is a continuous function.

(1). (2 points) State the Mean Value Theorem for integrals.
(2). (6 points) Show that F”(3) < 0.

(3). (3 points) Show that F”(z) is an increasing function on (0, 1).

(4). (4 points) Show that F”(x) has exactly one root on [3,1].
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