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1. (5%) Let f be any continuous function defined on (—o0, 00). Which of the following statements
is True about f?
A. f has a antiderivative on (—00, c0)

B. f has an derivative on (—00, 00)
d 1
C. 4 | fae = s

D. If lim f(z) = £(0), then lim 2 = SO s

x—0 x—0 xX

2. (5 %) Consider the function
o) = —z+1, ifz<1
)= z?, ife>1
Which of the following statements is True?

A. f(z) is discontinuous at = = 1 and the discontinuity at 1 is not removable.
B. f(z) is discontinuous at x = 1 but the discontinuity at 1 removable.
C. f(z) is continuous at z = 1 and lirq f(z) exists
T—>
- f(=)

D. f(x) is continuous at z = 1 but lirr% f(x) does not exist
z—

3. (5 %) Find an equation of the tangent line to the curve

that are perpendicular (Z- 2 ) to the line 2z — y = 3.

A. %x+y:4
B. 1a:+y:2
2
C.2x+y=6
D. 2z +y=9
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4. (5%) Find

d
o cos(sec(tanf))

A. — sin(sec(tan #)) sec(tan 0) tan(tan 6)
B. —sin(sec(tan 6)) sec(sec” #) tan(sec? 6)
C. —sin(sec(tan #)) sec(tan ) tan(tan 6) sec” §
D. — sin(sec(tan#)) sec(tan(tan 6) sec® 6
5. (5%) Let f(z) = x;/f 5 on [0, 00). Which of the following statement is true?

A. fattains its absolute maximum value and absolute minimum value on [0, 00).

B. fdoes not have an absolute maximum or an absolute minimum at 0 because f is not dif-
ferentiable at 0.

C. fdoes not have an absolute maximum because its domain is unbounded.
D. fis decreasing on (0, c0).

—3(z +3)°(z — 2)?
(x+1)3
A. alocal maximum at x = 2.

6. (5%) If f'(z) =

for all x, then f has

B. alocal minimum at z = —1.
C. alocal maximum at x = —3.
D. alocal minimum at x = —3.

5
7. (5%) If F(z) = / f(t)dt, where f is the function whose graph is given, which of the following

values is largest?

y=f(t)
1 1 t
0 N Y N
A. F(0) B. F(2) C. F(4) D. F(6)
f,,ﬁg% BF L . "y
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1
8. (5%) The integral/sinxcos(§a:)dx is

4,1 4,1

A. —3 sin (59(:) +C B. —5 cos (gx) +C
2 1 2 1

C. —g Sil’l3<§$) +C D. —5 0053(5517) +C

1 1
9. (5%) Let f(x) = 3% and g(z) = gxg + 2 be functions defined in [0,4]. Consider regions
R1,Ra, Rs divided by f(z) and g(z) as follows.

Let Ay, A, A3 be areas corresponding to R, R, R3, respectively. Which of the following state-
ments is WRONG?

‘1, 1
A Ay = (gzv +2—§x) dx
0

B. A, > A
C. The volume of the solid obtained by rotating about O A the region R is

Vy = /047r ((%.2:2 422 - (%@2) da.

D. The volume of the solid obtained by rotating about BC' the region R 3 is
4
1
Vs = / 2mx(2 — —a?)dx
0 8

2
1
10. (5 %) The integral /0 mdﬂf is
1 1 1 1
A —— B. — C. — D. —
8v/2 44/2 2v/2 V2
ﬁ,ﬁg% BF L . ,
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3# v 4% (fill-in-the-blank questions) (£ 1035 > 53554 > £3250 & > §4 % @]40)

1 _
11. (5%) Evaluate the limit: lim —
=0  SIn” x

2
12. (5 %) If lim o) +2 = ¢, then find the limit lim f(x).
T4+ T — T—5+

d
13. (5%) Find d—y ify? = 2% + sin(xy).
xXr

14. (5 %) Find the derivative of the function

y = (Inz)®s®
15. (5 %)
f)=-1 F)=—2 f)=1
g(l)=-2 ¢(1)=-4 ¢"(1)=5
h(l) = h'(1) = h"(1) =4

Given three twice-differentiable functions f(x), g(x), and h(z). The table above gives values for

the functions and their first and second derivatives at x = 1. Find

@)+ he?)
v>1 xg(x) + 2h(z)

16. (5 %) If a cubic (= =) polynomial f(x) has a local minimum value f(—5) = —5 and (-2,4) is a

point of inflection on the curve y = f(z). Find f(—1).

. 1(\/5 \/Z /2n)
Iim — — =+ 4 — .
n—oo M, n n n

17. (5 %) Find the limit

18. (5 %) Find the volume of the solid obtained by rotating about 3y = 3 the region bounded by z =

1
andz = —y* + 2.
2
19. (5 %) Evaluate the integral
0
/ e“*® sin(2x)dx.

20. (5 %) Evaluate the integral

/21—x—4x2—z3
5 dz.
1 z?(z + 1)
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