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Part1 : BEEEJERE

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

(BB > Ay 157 0)

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

. ) .
. The limit lim(cosx — sinx)%@n= is

z—0

Let R be the region enclosed by y?> —y +x = 0 and z = 0. The volume of the
solid obtained by rotating R about the line y = 2 is

(A) 7/4.  (B) 7/2. (C) 7. (D) 3m/2.

Consider the following functions.

ﬂm:ﬁ’jjg, wwzﬁmf;f#O

Which of the following statements is TRUE?

(A) lim f(z) = 1. (B) lim g(x) = 1.
(C) limg(f(x)) =cosl. (D) lim f(g(x)) = 0.

The length of the curve y = In(cos ) from (0,0) to (7/4,In(1/v/2)) is
(A) n(v2+1).  (B) m(2v2+1). (C) In(z+1). (D) L.

Let f be an odd function defined on (—o0, c0). If f’ is continuous and f(1) = 1,
then f02 zf'(1 — x)dr equals




6. Let f be a differentiable function defined on (0, 00). Which of the following must
be TRUE?

(A) If lim f(x) = oo, then lim f'(x) > 0.

T—r00 T—00

(B) If lim f’(z) > 0, then lim f(z) = oo.

T—00 T—00

(C) If lim f(z) = oo, then lim f'(z) = —ooc.

z—0t r—0t

(D) If lim f'(z) = —oo, then lim f(x) = oo.

z—0t z—0t

7. Let V() be the volume obtained by rotating the region
At) =={(z,y): 0 <2 <t,0<y <
about the y-axis. For what value of —co < r < oo and 0 < ¢ < oo does one have

lim V) =c?

t—o0t+ t7

(A)r=1,¢c=n. (B)r=1c=n/2
(C)r=2,c=n. (D)r=2c=mn/2

8. Assume that f is continuous and satisfies the following equation

T I e+ FEE) 4 F() sin(ra)
e n R

for any real number x # 0. Find f(1) .
(A) 7. (B) w/2. (C) 0. (D) —=m/2.

9. Find the condition under which the value of the following integral must be positive

/27r/5 et (a cos(ft) — B Siﬂ(ﬁt))dt_
0

(A) a>0,6<0. (B) >2ra. (C) af>0. (D) g < 2ra.



10. Consider the function F(x) = (f o ¢')(z), where

-3 ifr<l ; ,
g(:c):{ 9 a1 e 4, flx)=42" — 152" + 12x.
—s =5 ifz>1

Which of the following about the absolute maximum value y,; and absolute
minimum value y,, of F'on {x :0 <z <2 and F(z) is defined} is true ?

(A) yar =1, ym = 0.

B - 4 >ym = —4.

(B) v
(C) yu = 4, no absolute minimum value.
(D)

D) yp =1,y = —4.

© Part2 : 3SR

(Multiple-Choice Questions with More Than One Correct Answers)
(ZELRE - G0y > Ty - Bsh—(HBEEITW o - sEm EEE D EA
G570 STECR T - )

(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. Which of the following statements must be TRUE?
(A) If lim | (@) = [L], then lim f(z) =
(B) If lim f(x) = L, then lim |f(x)| = |L|.
z—0 z—0
(C) If f is an odd function defined in (—o0, c0), then hH(l) flz) =
z—
(D) Let f and g be defined in (—o0,00). If f is an even function and g is

an odd function, then both f o g and go f are even functions.



12. Consider the function f(z) = [ |sin(t)| dt, where —oo < x < co. Which of the
following statements are TRUE?

(A) f(z) is an increasing function. (B) f(z) is a differentiable function.
(C) f'(x) is a continuous function. (D) f'(x) is a differentiable function.
13. Define f(x fl 502 +1)dt Which of the following statements are TRUE?

(A) f is continuous on (—o0, 00).
(B) f’ has a slant asymptote y = x.

(C) f is concave upward on (—o0, 00).
(D)

D) The graph of f’ is symmetric about the origin.

14. Consider the following function:

2?sint  for z #0,
0 for z = 0.

Which of the following statements are TRUE?

(A) f is differentiable at 0.

(B) f has infinitely many local maxima.

(C) The curve y = f(x) has infinitely many inflection points.
(D)

D) The line y = x is a slant asymptote of y = f(z).

15. Let f and g be functions which are continuous on [a, b] and differentiable on (a, b)
where a < b. Which of the following conditions can guarantee that f and g are

equal on [a,b] 7

(A) lim f(y) = lim g(y) for any = on (a,b).

(B) f'(z) = ( ) for any z on (a, b).

(C) f ft)dt = [ g(s)ds for any z on (a,b).

(D) f +ff dt = g(x) + [ g(s) ds for any z on (a,b).



©Part3 : 515 /#BHHE (Questions of calculations and proofs)
(B REN e s R AR AR IR 2 - HASEIEMESR R - J7 8wy - 405
st - AIRVEEER 0 B - R HAEEY - BESHES > SEEEAGH
AFOESEI 8 - )
(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. A curve C is defined by the equation y* = 2?(x +2). From Figure 1, you can see

that part of the curve forms a loop.

Figurel. The graph of C

(A) (5 points) At what points does the curve C' have horizontal tangents?

(B) (5 points) Find the area of the region enclosed by the loop.

2. Consider the parametric curve y(t) = (e *sint, e " cost).
(A) (4 points) Compute the length of {7(¢)|0 <t < oco}.

(B) (4 points) Determine whether the area of the surface obtained by ro-
tating {7(¢)|0 <t < oo} about x = 1 is finite or infinite.

(C) (7 points) For i = 1,2,3,4, let L; be the tangent line to v at vy(7i/2).
Find the area of the region enclosed by Lq, Lo, L3, Ly.




