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Part 1: EESEEE

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

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

1.

Let z = zer. Find x% + yg—z at (x,y) = (3,6).

(A) 2¢%;  (B) 3¢ (C) 4e*; (D) 9¢2

In each of the following choices, each function is matched with the interval of

convergence of its Maclaurin series. Which matching is FALSE?

(A) and -2 <z < 2;

2—x
(B) 7 and —co < x < o0

(C) In(4+2z) and —4 <z < 4;
(D) tan_l(g) and —3 <z < 3.

Find the surface area of the part of the surface 2y + 42 — 22 — 10 = 0 that lies
above the triangle with vertices (0,0), (2,0) and (2,4) on the xy-plane.

5 2 5 2
(A) 9— g\/S; (B) 7— §\/E; (C) 5+ g\/S; (D) g\/5.

0 n n
. . a b )
For a > b > 0, given a series g (— + —)z". The exact interval of convergence
~'n n
of this series is

) [k B) (oo (©) (<3.3) (D) [-2,0)




5. Which of the following plane passing through (0, —2, —1) and (2, 1,1) is tangent
to the paraboloid z = 22 + y*?

4o — 2y — 2 = b;
dr + 6y — 112 = —1;

6. Using the transformation x = u? — v? and y = 2uv, the integral

1 p2y/1—2x
/ Va2 + yidydx
o Jo

(u® + v*)2dvdu;

I
(B) 4 /O 1 /0 1(u2+v2)2dvdu;
o2

(u® + v*)2dvdu;

// u—i—v )dvdu.

7. Find the volume of the solid enclosed by the surface z = In(z? + y?), the plane
z = 0, the cylindrical surfaces 22 + y? = 1 and 2% + ¢y* = 4.

(A) B+4In2)m; (B) (=3+4In2)m; (C) (3+4Ind)m; (D) (—=3+41n4)m.

8. Let 3 3
flz,y) = % (z,y) # (0,0),
O’ (xa y) = (O, 0)

Which of the following is TRUE?

(A) f is not continuous at (0,0);
(B) f is differentiable at (0, 0);
(C) fay(0,0) = fy(0,0);

(D)

D) For the rectangle R = {(z,y): —1<2<1,-2<y <2},

/_2/_1 f(w,y) dedy # /_11/_22 fa,y) dydz.



3
9. Consider the region D = {(x, y):a? +y? < E} The integral

//Dmm{<% - _92>§a2($2+y2)}d14

equals

5 5 5 5
. B . . D )
o1 B ggzm (O m (D) gy

10. The value of

(A)

S (=1)* 1
kzzo (2k + 1)(2k + 3) 31

equals

7T\/§—9‘

213 — 9
18 ’

27r\/§—6.
18 ’

18

213 — 9

(4) () (© ) =%

© Part 2: 2555
(Multiple-Choice Questions with More Than One Correct Answers)
(FELE - BTy > A1) - $E BRI 7y - SEm(EZEEDL EA
&y rEONERD - )
(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 series are convergent?

(A) S (1 V"

2 nt 7
B) 3o SCn o),
© i e
D) 3 (1) cos( ).

n=1



2

12. Let f(z,y) = /1’ v cos(t?) dt and F(z) = /x cos(t?) dt. Which of the following
statements are mT?{UE? '
(A) f(z,y)=F(2*+y) — F(z —y);
(B) fo(z,y) = 2w cos (2% +y)?) — cos ((x — y)?);
(€C) £2y(0,0) =0
(D) The maximum value of the directional derivative of f at (0,0) is v/5.

13. Which of the following statements are TRUE?

(A) If f is continuous in [0, 1], then

/01 /01 /01f<$>f<y>f<2)dxdydz _ (/Olf(x)dx>3;

(B) The Jacobian of the transformation x = rcos¢sinf, y = rsin¢sinf and

2z =rcosf is r’sind, Wherer>0,0§gb§gand0§9§g;

9
(C) The transformation = rcos# and y = rsinf for r > 0 and 0 < 6 < g is
one-to-one;

2 2 2 32
(D) For a,b,c > 0, the volume of D = {(:U,y,z): % + 32—2 + % < 4} is Tﬂabc.



14. Which of the following statements must be TRUE.

(A) There exists a real-valued function f of two variables such that both D i £(0,0)
272
and D<’71 ’71>f(0’ 0) exist, yet Dy f(0,0) does NOT exist for any other unit
272

vectors u;

(B) If fo(z,y) = 0 for all (x,y) € D, where D is a disk, then f is a constant

function on D;

(C) For differentiable functions f(z,y) and g(x,y), we take
L(z,y) = f(z,y) = Ag(z,y), —00 <A< o0,

If L,(0,0) = L,(0,0) =0, A # 0 and Vg(0,0) #< 0,0 >, then Vf(0,0) and
Vg(0,0) are parallel.

(D) Let y
ey =] g V7O
0, (x,y) = (an)

and z(t) = y(t) =t for —oo <t < co. Then % T

15. Consider the vector-valued function
r(t) =z(t)i+y(t)j+ z(t)k,

where

t) = +t+4, y(t)= 2(t) = €. (1)

t+1’
Let C' be a curve with parametric equations (1). Which of the following are

TRUE?

(A) The vector function r(t) is continuous at t = —1;

1 1
(B) The unit tangent vector of r(¢) at t = 0 is —i+ —j;

V2 V2

1
(C) The arc length of C' from the point (4,0, 1) to the point (6, 2 e) is equal to

1
1
1+ 4(82 + t + 12e2?) + dt;
/\/ ( AN

) i) ==
to t.

, where r'(t) means the derivative of r(¢) with respect



© Part 3: HFSEHLE T/ BHE
(Fill-in-the-Blank Questions, and Questions of calculations and proofs)
(WA{EREAH » H 7oy - F—ERETE > £ 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.)
(B1E /8IS RIS E R HEE e A AR e IS 4 - HISEIEMER 2 - J7alieE]
iy WISRETERER - ARS8 R AAEERY - HERER - 202
BEREAEH - AASEI D8 - )
(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. Consider the function f(z,y) = 2* — xy + y*.

(A) (5 pts) Find all critical points of f.
(B) (5 pts) Find all points (z,y) where f has a local minimum.

(C) (5 pts) Find the maximum value M and the minimum value m of f subject

to the constraint z2 + y* = 3.




2. Consider the region E = {(z,y,2) : 2% + y* + 22 < 9}, and define the integral

M

(A) (5 pts) Under spherical coordinate transformation, prove the following ex-

I:%/ngz(/owf(p,w)dw)dp,

(pcosp —5)siny
(p? + 25 — 10pcos gp)g

(B) (3 pts) Define G(p) = [ f(p,p)dp for 0 < p < 3. Prove that G(p) is a

negative constant over the interval (0, 3]. Moreover, find the exact value of

pression

where

flp, ) =

, 0<p<3.

this negative constant.

Hint: You may use the substitution ¢ = (p% + 25 — 10p cos ¢)2.
(C) (2 pts) Find the exact value of I.



