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PART I: Multiple Choice (A), (B), (C), or (D). You do not need to justify your answer,
(40%; 4% each.)

1. (A) 2¥ =82=64.
(B) tan~(tanw)= .
(C) If f(z) = f~}(z) for all z € R, then f(z) ==.
D) 1+%) " <3forallneN.

2. (A) If f(z) is continuous on (a, b}, then there is ¢ € {a,b) such that f(c) = ?1913}){ fz).
Q,

(B) Suppose that f(z) is continuous but not differentiable at = = 0. The function g(z) = zf(z) must
be differentiable at ¢ = 0.

(C) If f(z) is a differentiable function, then il_:)x; f(z) = f'(a).
(D) If f(=) is continuous on [a, b] and differentiable on (a,b), then there is a unique ¢ € (a,b) such that
fb) = f(a) = f'(c)(b - a).

p?
3. Consider the function f(x) = Z_;;i—_e___

— e"-ﬂ":z ’
(A) f(z) does not have any horizontal asymptotes and any vertical asymptotes.
(B) f{z) has a horizontal asymptote, but f(z} does not have any vertical asymptotes.

(C)} f{z) has a vertical asymptote, but f(z) does not have any horizontal asymptotes.
(D) f{(z) has a horizontal asymptote and a vertical asymptote.

4, (A) sinmz sinnz dz = 0 for all m,n € N.
-7

(B)f sinmz cosnzdz = 0 for all m,n € N,

-7

T
(C) / cosmzeosnrdr =0 for all m,n € N,

-1

k.8
(D) sin™ z cos™ xdz = 0 for all m,n € N,
-

®1
5. Consider the improper integral I, = / s dz, where p is a positive number.
' 0

(A) Ipis convergent if p > 1 and divergent f 0 <p < 1.

(B) I, is convergent if 0 < p < 1 and divergent if p > 1.

(C) I, is convergent for all p > 0. _

(D) I is divergent for all p > 0. -

6. The enclosed ares of the curve (z? + 3%)% = 22 ~ ¢ can be written in the integral form as

(A) 2 f ¥ cos 20 d6. (B) 4 / * cos 26d8.
0 0

(C) Z/I Vcos 26 d4. (D) %/: cos 264 d#.
0 0
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7. (A) If both Z an and Z b, are absolutely convergent, then E anby, = (i an) . (io: bn).
n=1

n=1 n=1 n=1

(B) If z"a,n is convergent and Z by, is divergent, then E {an + by) must be divergent.

ne=l n=1 n=1
(C) Suppose that f(z) is a positive and contmuous function on [I,00), and the improper integral

f(z)dz is convergent. Let a, = f(n), then Z @y, is convergent.
1 n=1

o0 o0
(D) ¥ap <b, foralln € Nand ) by, is convergent, then Y a, must be convergent.

n=1 n=1

o0
8. (A) X (=1)™(1—cosi) is absolutely convergent.
n=1

00
(B) Y —1— is convergent.

n—lnn
n=1

o0
(C) ¥ =%t is convergent.
n'Thm

n=1
oo

M i (%‘_%) is divergent,
n=2
9. Consider the function f(z,y) = +/|zyl.

{A) f(z,y) is not continuous at (0,0).

(B) f(x,y) is continuous at (0,0), but partial derivatives fz(0,0) and f,(0,0) do not exist.

(C) Both partial derivatives f(0,0) and f,(0,0) exist, but f(z,y) is not differentiable at (0,0).
(D) f(z,y) is differentiable at (0,0).

10. Consider the spherical coordinates system = = psin¢cosf,y = psin ¢sind, and z = pcos¢. The volume
element dV = dz dydz can be changed as

(A) psingdpdfde.
(B) pcosgdpdfde.
(C) p?sin¢dpdfde.
(D) p?cospdpddde.

PART II: Answer the following questions. (30%; 5% each.)

11. Suppose that a,b and ¢ are constants and mli}r_noo (\/ ax? +br+c+ 3:1:) = 2, then (a,b) = (11) .

12, Let f(z) = e®(e® - 1){e® — 2} - -~ (¢* — 106). Find f'(0) = (12) .

1+g*
13. Suppose that f(t) is a continuous function on (1, 00) satisfying / F(t)dt = Inz, then f{10) = (13) .
A A9

Slll (B

14. Evaluate the definite integral / dz = (14) .
15. The length of the curve C: (z(),y(#)) = (3 + 1,342 - 1), 0 <t < 1is (15) .

16. Reverse the order of the iterated integral / flz,y)dydz: (16).

sinz

wra
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PART III: Solve the following problems. You need to write down complete arguments.
(30%; 10% each.)

17. Given a family of parabolas P, : y = na® + %, where n € N. Let A, be the area between P, and B,1.
Find the limit lim i

n-yco N3

V1= 22
18. Use the Taylor series method to find the limit lim 1-z-e
z-0 (1 — cos z) sin®

19. Suppose that f(t) is a continuous function on [0, o) satisfying

F(8) = f / 2ty ) dA.
:c3+y"<f;2

Find f(2).
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