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1. The Sierpinski carpet is constructed by removing the center one-ninth of a square of side 1, then
removing the centers of the eight smaller remaining squares, and so on. (Figure 1 shows the first
three steps of the construction.) Let L be the intersection of the Sierpinski carpet and a vertical

segment of length 1 on the square from the top to the bottom. Which statement must be correct?
A) L is empty;

B) L haslength [ forsome 0</<1;

C) L has length 0;

D) L haslength 1;

E) L is nonempty.
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Figure 1: The first three steps of the construction

2. Which of the following vectors is not orthogonal to the vector 3i +4j + 5k ?
A)0O; B) 3i+4j-5k; C) 15i-9k; D) 6i-8j+10k.

3. Let f (x)=2%. Let I, J, and K be the intervals of convergence for f, f', and f",

n=1

respectively. Which one contains only one end point?



A I; B)J; € K; D)none.

4. Let
xy3 _ xsy .
f(_x y) _ Tyz, lf (.X, y) * (0,0),
0, if (x, y)=(0,0).
Then

A) f,(0,0) doesnotexist; B) f,(0,00=-1; C) f,(0,00=1; D) f,(0,0)=0.

5. Which of the following limits exists?

2
Xt ) Xycosy . xy
A) B) <x,y1>1£>r<10,0> 3+ y? © <x,yl>1£r><lo,o> [\ +y? ’

1m B 7
(x,y)—(0,0) x° 4+ y

. 2x°
D) Ilim 4x y2 .
(x,y)=(0,0) x4+ y

6. Let z=f(x,y), where f is differentiable, y=h(x), x=g(), g3) =3, g'3) =5, h(3)=17,

h'3)=4, f.(37)=6,and f (3,7)=-8,then % =

t=3

A) —-130; B) -2; C) -26; D) 62.

7. I;I;/?xydydxz

A) 1/16; B) 1/8; C) 1/4; D) 1/2.

2 o
8. .[0 J.o)exp(_xs_y4)dXdy:
e 5 4 2 0\2 s .
A) [ [.expx*=yhdydx:  B) [ [ “exp(=x’ -y )dydx:

V2 e2 202
C) jo Lzexp(—xs—y“)dydx; D) jo Lzexp(—xs— yHdydsx .

9. Some of graphs in Figure 2 labeled (I-VI) are graphs of the parametric equations (x,y,z) labeled
(a-d): a. (cost,sint,sin5¢), b. (cost,sint,Int), c¢. (e cosl0t,e ' sinl0t,e™"), and
d. (cos4t,t,sin4t). Which statement is correct?
A) a’s graph is I and b’s graph is II;
B) b’s graph is III and ¢’s graph is IV;
C) c’s graph is I and d’s graph is VI,
D) d’s graph is IIT and a’s graph is V.
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10. Surfaces in Figure 3, labeled by a,b,c, are graphs of a function f and its partial derivatives f,

and f . The ordering of the graphs of f, f., f, is

A)a,b,c;
B) Db, a, c;
O)c,a,b;
D)c, b, a.

© RZEE (HE - SERS  #E+H BEAEH)

1. Let (a,) be asequence of real numbers given by a, =-2, a,,, =6+a, ,then lima,

n—o0

= @ .

2. The interval of convergence of the series Z(—l)” % is 2) .
n

n=1



3. Let Ez{(x,y,z)eDSIOSySI,—«/l—yZSxS«/l—yz,OSzS\/;}.Then ([ zav=__

4. The directional derivative of f(x,y,z) = xyzz3 at (2,1,1) in the direction of the vector
v=i+2j+2k is @ .

5. Let E={(x,y,z)e[|3|x20,y20,z20,x2+y2+z2S4}.Then J.ﬂE(xz+y2+zz)dV= ) .

6. The volume of the largest rectangular box in the first octant with three faces in the coordinate planes
and one vertex in the plane x+2y+3z=9 is 6 .

7.Let f(x,y)=x—y*.Find the tangent line to the level curve f(x,y)=2 at the point (3,-1).
R V)

8. Find the volume of the solid above z=+/x>+y® andbelow x*+y*+z>=1. ()

9. Find the area of the part of x>+ y®>+z> =100 that lies within x°+y> =10y and below the
xy -plane. 9

X+y

10. Evaluate the integral HD e"fydA , where D is the trapezoidal region with vertices (1,0), (2,0),

(0,-2), and (0,-1). 10)



