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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. Let D be the region enclosed by the right loop of the polar curve

™

r? = 2 cos 26, — SQSZ

N

Find the area of D.

(A) 5 B (©) 2 (D)4

2. Let z be a differentiable function of © and v, and let u and v be differentiable
functions of x and y. Suppose that at (xq,yo) we have

0z 0z ou ou v 0z
% _ g, oy H_4 T, T_q
ou 3 ov ’ ox ’ oy ’ Ox ’ oy ’

0
Evaluate (9_Z at (xo, Yo)-
(A) =4 (B)-2 (C) 2; (D)4

3. Let f(z,y) be a function differentiable at (1,2). If the tangent plane to the
surface z = f(z,y) at (1,2,3) is 2z —y + z = 3, then f(1,2) + f,(1,2) + f,(1,2)

equals

(A) -1, (B)0; (C)1; (D) 2.



. The interval of convergence of the power series

io: (£ + n) r2n
n=1 \/ﬁ

(A) (=3,3)i B)(=L1) (C) (=355 D)[-1,1].

. Let f(x,y) be a function differentiable at (xo,yy) and set

= (22 =L o D

If Dy f(x0,v0) = V2 and D, f(z0,y0) = V3, then D, f(z0,0) equals
(A) =1, (B)v2 (C) —Vv3; (D)VG.

. Let D =10,1] x [0,1] and f be a function defined by

9

N | —

Then, [, f(x,y)dA equals

(A) e— 3 Bye— o (C) e—2 (Dje—.

. Let E be the solid region between the spheres

2yt =4 and 4+ 22 =0

///E(x2+y2+z2)dv.

W) 5 B (0 5 )

. Let D be the parallelogram bounded by the lines

Find the value of

2117 42210

r+y =0, T4y =2, r—1y =0, r—y=1

// " cos(x — y) dA
D

Then

is equal to

(A) (e*—1)sinl; (B) %(62 —1)sinl; (C) (e—1)sinl; (D) %(62 + 1)sin 1.



9. Let E be the solid inside both the cube {(x,y,2) : |z| < 1,]y| < 1,|2| < 1} and
the ball {(z,y, 2) : ¥*+y*+2% < 2}. Then, the surface area of F is 87 —6 x a+ 6,

where a equals

(A) 2= VDm (B)2-2vD)m (C) 4—2vDm (D) (4—4vD)r.

10. Let
1
a,=In{1+—].
n

Which of the following statements is true?

(A) lim na, does not exist.
n—oo

(B) Z a, converges.

n=1

o0

(C) Z(—l)”_lan diverges.

n=1

[e.o]

(D) Z a’ converges.

n=1

© Part 2: 255
(Multiple-Choice Questions with More Than One Correct Answers)
(ZERE Ty - LTy o SE—(EEERIIR 7y - SR EZEHDL B
&y EONEND - )
(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. Under which of the following constraints does f(z,y,2) = 2* — y* + 2? achieve

its absolute minimum?
(A) 2t +yt+2t=1; B)z?—y*=1; (C) 2?+y*—22=1;, D)z+y+z=0.

12. Which of the following series are convergent?

() S0+ (B) 555 (€ S (D)X sinn



13. Let

14.

D ={(z,y) s a® +y* <1}.

Which of the following statements are true?

(A) / /D 2" dA = 0.

(B) //D(:c2 —A)dA=o.

(© //nydA>0.

(D) //D<x+y)2dA: //D(x—y)sz.

Consider
flz,y,2) = 2yz,

subject to the constraint
g,y 2) =2 +y*+ 2> -3 =0.

To find the extreme values of f under this constraint, we use the method of

Lagrange multipliers. That is, find all values of x, y, z, and A such that

{Vf(a:,y,Z) = AVy(z,y,2), (1)

g(x,y,2z) = 0.
Which of the following statements are true?
(A) If f attains its absolute maximum at (g, yo, 20), then z3 = y3 = 22.
(B) If (z,y, 2, A) is a solution of (1), then A\ = :I:%.
(C) The maximum value of f under the constraint is 1.
(D)

The maximum value of f under the constraint is attained at exactly two

points.



15. Define )
7y
Floy) = m, (z,y) # (0,0),

0, (x,y) = (0,0).
Which of the following statements are true?
(A) f is continuous at (0,0).
(B) Dy.f(0,0) exists for every unit vector u.
(C) Dyuf(0,0) =V £(0,0) - u for every unit vector u.
(D) f is differentiable at (0,0).

© Part 3: HEFEEEEIETEL /IR (Fill-in-the-Bank Questions, and Questions
of calculations and proofs)

(WAfERESH » H =Ty - B RETE > £ s EEHE - )

(There are two questions worth a total of 25 points. The first question is a fill-in-
the-blank question, and the second one is a question of calculations and proofs.)

(BT FEEH R N T R e T BB A #E - HBRIIEMER 2 » JTA 58
iy WISRETERER - AIRVEE 08 MR AAEERY - HERER - B0EEE
NEH - AFOESRITE )

(Answer the question of calculations and proofs as thoroughly as possible. In the
case of computational errors, partial credit may be given. However, if only the answer
is correct but there are conceptual errors or an unreasonable process, no credit will

be awarded.)

1. Suppose

fay =D s

where f(0) is defined such that f is continuous at 0. Suppose that
fl@)=> aa"  (jz| <1).
n=0

(a)
(b)

(c) (5 points) Evaluate the integral fol f(z)dz (Hint: you may use the fact that
=1 72

n=1 E - E)

(5 points) Find a, for n =0,1,2,....
(

5 points) Find the interval of convergence of > 7 ja,z".




2. Let S be the surface whose equation in spherical coordinates is given by
p=1—coso,

where ¢ is measured from the positive z-axis. Let E be the solid enclosed by S
and let D be the cross-section of E by the vertical half-plane 6 = /3.

(a) (5 points) Find the volume of F.
(b) (5 points) Find the area of D.



