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This exam has 5 pages including the answer sheet. Look over your exam for discrep-
ancies such as a missing page and make sure you have a complete exam package.

Exam time is 2:10 pm—4:00 pm (Duration: 110 minutes).

This exam includes multiple-choice questions and fill-in-the-blank questions. The total
points of this exam are 100. This exam is worth 30% of your final grade and a scholar-

ship will be awarded to students with excellent performance in this exam.

Write each answer in the required space provided in the answer sheet. No point is earned

when the answer is written in the wrong space.
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B2 (multiplechoice questions) (# 10 4 - 48 5% » 231 50 9 » £ 44 R fslde)

1. (5 %) Which of the following integrals is the area of the region enclosed by y = = and y* = 2 + 62
3
A. / (y2 —y~6) dy.
-2
3
B. /“(y—y2—6)dy.
-2 3
C. / 2\/x+6dac—|—/ (3: — \/m+6> dz.
—6 -2
-2 3
D. / 2v/z + 6de + / (Vo+6-2)da.
-6 —2

2. (5 %) Suppose that lirglJr f(z) = o and lir(r)l_ f (x) = f where « and § are distinct real numbers.
Then :
lim f(—xsin®(1/z))

z—0—
equals
A.a. B. —a. C.p3. D.-p.

3. (5%) Let
f(z) = cos(2z) — sin(2z) + 2cosz + 2sinz + 2z + 1, forz € [0, 7.
Which of the following statements is TRUE?

5
A. f isincreasing on [W W]

6’ 6
B. f has a local minimum at z = %
2m

C. f hasalocal maximum at x = —

D. (g, T+ 2) is an inflection point of f.

1:2
4. (5 %) The limit lim (cos (%)) equals

T—r00

A.e. B.eY2 C.eY2 D 1.
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5. (5 %) The integral
/3
/ seof)tan&de
o l+sech
equals
A.0. B.1. C.2In3. D.In3—In2.

1
6. (5 %) Assume that f(0) = f(1) =0, f” is continuous, and / J"(z) f(z) dz = 1. Then, the value
0

of/ f(z)%dx is

B. —1. C. 0. D. Cannot be determined.
7. (5 %) Which of the following statements is TRUE?

A. If f(z) is continuous on (—o0, 00), then f(z
If f(z) is continuous on (—o0, 00), then f(z) has an antiderivative on (—oo, co).
If f(—1) = —1and f(1) = 1, then f(c) = 0 for some cin (-1, 1).

If f(z) is not continuous at 1, then f(z)? is not continuous at 1.

VI F2(z +3)°
(z +4)°

N R
VY@ 2) Ters wrd)

+5 {
) has a derivative on (—o0, 00).

S aow

8. 5%) Ify = , then 7/ equals

1
B. ¢ =y | ——=—=+5(x+3)" —6(z+4)°).
/=y (g + e+ 3~ 6w+ 4F)
1 5 6
C.y= - —
y 2(x+2)+m—|—3 T+ 4
1
D.y = +5(x + 3)* — 6(x + 4)°.

2V +2
9. (5§ %) The integral

! 1
|, wrms
equals .
A. 1/2. B.V2/2. C.+v3/2. D. 1.
10. (5 %) Let f be a continuous function defined on [1, o). Assume that that / f(t)dt = \/z. Then,
1
3

the value of / f(z)? dz is

1

A. 3. B. Z C. iln& D. Cannot be determined.

4—\ . S
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3E 7R (fill-in-the-blank questions) ( # 10 2 > 8 5% > &350 9 > 4Rl )
2
11. (5 %) Evaluate the integral / zV 1+ 222 dz.
0
12. (5 %) Find the area of the region bounded by the parabola y = —x?, the tangent line to this parabola

at (1, —1), and the z—axis.

13. (5 %) The total production P of a certain product depends on the amount L of labor used and the

amount K of capital investment. The production can be modeled by P = L¥*KY*, If [, and K
satisfy the equation 3L + K = 10 due to the total budget, find the maximum production .

14. (5 %) Evaluate the limit
"k k
ESNCEIE
k=1
(Hint: You may recognize the sum as a Riemann sum.)

15. (5 %) Evaluate the integral

/ (arcsin z)? dz.

16. (5 %) Find the equation of the tangent line to the curve 2* + dzy + y*> = 6 at (1, 1).
17. (5 %) Find the triple (a, b, c¢) such that
. vVazr?+br+c—3
lim

z—1 (:L‘ —1)2 =9

18. (5 %) Find the volume of the solid obtained by rotating the region bounded by the following curves
about the specified axis:

z = (y — 3)% z = 4; abouty = 1.
19. (5 %) Use a linear approximation (or differentials) to give an estimation of the number v/100.4.
20. (5 %) Let f(z) be a continuous function on (—oo, co) such that
2?4+ —1< f(z) <z*—2+3, forallz <1

and
—323 4+ 222 — 2246 < f(z) < —42® + 52 + 3z — 1, forallz > 1.

Find f(1).

GrRAEET .
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