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© Part 1: BEEHE
(Multiple-Choice Questions, Each Problem with Single Correct Answer)
(HEEE > BTy T <)
(10 questions, each question is worth 5 points, for 50 points in total.)

1. Which pair of parametric equations represents the graph below?

(All options have the range of 0 as [0, 27].)

r=60—sin(d) =
(4) { y = cos(0) ’
x = cos(0) _
(B) { y=0+sin(d) ’
T = COS(@) -15 1 -05 055 1 15
(©) { y = cos(40) ’ it
x = sin(20) .
(D) { y = cos(30)
2. Find the curve symmetric to y = ¢* — e™* about the line y = —x.

(A y=e?—¢*;, (B)y=e"—e® (C)ax=e'—cY, (D) xz=e¥—ev
3. Find the derivative of f(z) = tan™!(secx + tanx).

(A) (sec™(secx +tanz))?;  (B) (1+ (secx +tanz)?)~t; (C) %; (D)

(S}

4. Let f(t) be the average value of 1+ sin® 2 on [0,]. Find the limit tlim f(t).
—00

(A) =5 (B) 1; (C) =; (D) Does not exist.



10.

Let R be the region enclosed by the function f(z) = 2% — 22% + 4 and the
horizontal line y = 4. Find the volume of the solid generated by rotating R

about the horizontal line y = —1.

193 992 424 451
A) 2w 224 —m (D) =
A grm B qgm (O 5gm (D) 5o

Find the derivative of f(z) = / sin((x —t)?) dt.
0

(A) sin(z?); (B) —sin(z?); (C) 0; (D) 2cos(x?).

T . om )
Find the limit lim {Smn L0 sinT }
nsoo ln+3  n+3 n+3
2
(A) g; (B) = (C) m; (D) Does not exist.
s

Consider the parametric curve (t) = (rsin(t),r cos(t) + r?) where r > 0 is a
constant. Find the area of the surface obtained by rotating the curve about the

z-axis fromt=0to t = g

(A) 7r? + 73, (B) w2+ 723 (C) 2ar? +mr®;, (D) 27r? + 723,

3

o
Find the definite integral dzx.
& /0 V1—22
2 5 2 5 1 1 1 1
A = — ——; B) -+ —; C) - ———; D) -+ —.
The upper right-hand corner of a piece of a paper, 12 cm 12

by 8 cm, as in the figure, is folded over to the bottom.
Find the minimum length of the fold (b in the figure).

(A) 6v3; (B) 6v2; (C) 5v5; (D) 8v2.




© Part 2: 235
(Multiple—Choice Questions with More Than One Correct Answers)
(FELE - Ny > T - s8Ry - SEm(EZEEDL EA
&7 %%’QT\&JTD )
(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 be a one-to-one function satisfying that f”'(z) exists, f’(z) # 0 and f(x) >
0 for all z. Let g be a function satisfying that ¢"(x) exists for all .
Which of the following formulae must be FALSE?

(A) (f(2)g(x))” = f"(x)g(x) +3f"(x)g'(x) + 3f'(x)g" (x) + " (2);
(B) (f(g(x)))" = ["(g(x))g'(z) + ['(9(x))g" (x);

(C) (f(2)"@) = g(@) f(2)? @ f'(2) + f(2)" g (x) In(f(2));

(D) (f7)' (@) = (f(f @)~

12. Let f be a function concave upward on (a,b) and ¢ € (a,b).

Which of the following statements must be TRUE?
(A) lim %:f(c) exists; (B) lim f(z) () exists;

z—ct T—c™
(C) f is continuous at ¢; (D) fis dlfferentlable at c.

13. Let f be a function on (—o0,00) with a continuous first derivative.
Which of the following statements must be TRUE?
(A) If f is an odd function, then fax f(t) dt is an even function for all a;
(B) If f is an even function, then [T f(t) dt is an odd function for all a;
(C) If f is an odd function, then [ (cos(f'(t)) 4 f(t)) dt is an odd function;
(D) If fis an odd function, then f[;'(cos(f(t)) + f'(t)) dt is an odd function.
14. Consider the functions fi(z) = 2® and fo(x) = €**. Let L; be the arc length of

fi(x) from x = 0 to x = 1, and let A; be the area under f;(z) from = = 0 to
x =1, for i = 1,2. Which of the following statements are TRUE?

(A) L1 > LQ, (B) Al > AQ, (C) L1 > Al, (D) L2 > AQ.

NG y V3
15. Find the extreme values of ( ) + ( ) over the region I' = {(z,y) :
xT+y rT+y
x,y > 0and x4+ y > 0}.

(A) I, (B)27v% (C) 2 (D) 2!~V



© Part 3: HAEEGETE/EIHE
(Fill-in-the-Blank Questions, or Questions of calculations and proofs)

(=M » H 7oy - FiE RIETE - =Rt R - )
(There are three questions worth a total of 25 points. The first two questions are
fill-in-the-block questions, and the third one is a question of calculations
and proofs.)
(BT /I BT FE R B A UBAIE AR A 2 » HISFIEMEZE - J7aieE]
Wiy RETE SRR - RINGE o B R AABEEY - (HE S 22
BEREAEH - AASEI D8 - )
(Answer the question of calculations and proofs as thoroughly as possibly. In the
case of computational errors, partial credit maybe given. However, if only
the answer is correct but there are conceptual errors of an unreasonable process,
no credit will be awarded.

1. (7 pts) Let s and ¢ be real numbers. Determine all values of s — ¢ such that

™2 ¢in® x

dx converges.

l’t
0

2. Let a be a real number with a > 1.
(A) (5 pts) Find the absolute minimum value of f(z) = a®z® on (1, 00).

(B) (5 pts) Determine all values of a such that z* < a” for all z > 1.

3. Let f be a function continuous at 0 and assume that the following limit exists:

(A) (2 pts) Find the value of f(0).
(B) (2 pts) Find the value of f'(0).
(C) (4 pts) Assume that f”(0) exists. Find the value of f”(0).




