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Which of the following could be an equation of the curve shown in Figure 17

(A)y=X‘+'l (B)y:(x_}.l)lr (C)y=|x-1|
DO y=&-)" Ey=|xl+x+1"

ER: Do
2

Iff (x) = x | x | for all real numbers x, then f* (x)is a real number tor

(A) no real number x
(B) x = Oonly
(C) x > Oonly
(D) x # O only
(E) allreal nqmbcrsx

ER: o
3

If fis a function having derivatives of all orders and if f'(x) =

the nth derivative of f at x is given by

(A) nlIe". (B) n!fE)I"*! (C) (n+ 1) H{f(x))"*"
(D) (a+ D {f(x)]" () nlf(x)]>

EX:@-
4

Let f be a continuous function such that forallc > 0,

(i) f(c) > 0and

[f (). then

{ii) the region bounded by the line x = ¢, by the coordinate axes, and by the

curve with equation y = f{(x) has area ce®.
Forallx > 0, f(x) =
(A) e (B) xe* (C) xe* —¢e* (D) xe;’+ e’ (E) x%* — xe*

EX D



5

The interval of convergence of the series

oo (X - l)n
Yy _isindicated by
el n)zn'l

(A) - 1<x<]l B) —1<x<! (C) -1<x<3
D —-1<x<3 (E)0<x<2
EE:0D-

6.

Let [ be a continuous function of x (f not identically zero) and let s and ¢ be
1

T
nonzero numbers. If I =t s.f (s + tx) dx, then the value of I
(A) varies with x
(B) depends on the ratio %

(C) depends ons, butis.independent of t and x
(D) depends ont, butis independent of s and x
(E) is constant for alls, t,and x.

E£:0-
1

If fisinfinitely differentiable everywhere, then -

lim [Iim flp+k+h)=f(p+X) -f(p+h) + f(p) 7 _
k=0 Lh—0 hk ]"

@ ') B) ") ©) ('E)
®) (") (E) ')’ (k)

KL B

~3~
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' - .
If f(x)=x( =1 ) for all positive x # 1 and if f is continuous at 1, then f(1) is

W0 BT ©1 e
(E) none of the above

EE Do
9

. lxl lfx:ﬁo
Iff(x)= 1, ifx=0. »then jflf(x) dx =

(A) -« (B)-In2 (C)!1 (D)2 (E) ¢

EE:D-
10.

If f is a continuous real-valued function with domazin a closed interval {a, b}
such that f*{x) = 0 for one andonly one number x between aandb, then {-

(A) migh‘t not have a maximum on [a, b]

(B) cannot have an even number of extrema on [a, b)

(C) cannot have a maximum at one end point and a minimum at the othcr
(D) might be monotone increasing

(E) might beunbounded

EE Do
1
Which of the following: correctly describe the graph G in the XY-plane of
=—sm 1"

1. G does not intersect any line y =¢ where ¢ <0.
{I. G contains infinitely many points (x,0) with 0<x< 1.
I11. G contains no points (x,0) with 1 <x.

~4~



(A) ITonly (B) Ilonly (C) Il only
(D) landlIl (E) ITandIII -

3 I
12

If fis a continuous, decreasing function defined on the positive reals and its

e 7 ot

graphis concave upward, then the graph of the inverse function {!is

(A) decreasing and concave upward
(B) decreasing and concave downward
(C) increasing and concave upward
(D) increasing and concave downward
(E) not necessarily any of the above

% AV
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=~ ¢/ ( LINEAR ALGEBRA ) R 4GMEE ( MATRIX
 MANIPULATION )

The solution set for the equation =0is

23x
21 x?
673

(&) empty (B) (0} (©) (1) @) (1,-3] ®) [V3,-5)

EE Do



2

If T is the linear transformation mapping the vectors (1,0,0), (0,1,0). and
(0,0,1) to the vectors (2,2,1), (1,1,2), and (0,0,1), respectively, which of the fol-
lowing is the image of the vector (2,3,4) under T?

(A) (1,7.12) (B) (1.1 (C) (0.7.8) (D) (6.6.11) €) 3.3.9)

BER:(-
3

Which of the following is equal to the product P-! (% 3) P for some invertible

2x2matrixP? _ :
w (3 1) ®(1%) © (23) o3 ) ® (2))

BEE Do
4.

12345 .
Theorderoftheclementa: ("1 g { ; 5)ofthesymmetricgroupS,is

(AY2 (B)3 (C)6 (D) 8 (E) 1°

EE Q-
5

- f2 1 _f{10 . . . . .
IftA= 3 -1 andI= 01)' which of the following matric polynomials is

zero?

(A) AT-A-5I (B) A’+A-51 (C) A'+A-1
(D) A'-41 (E) A*-3A + 51

BEIWe
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=~ 558X ( DIFFERENTIAL EQUATIONS )

1,
wWinch of ihic foliowing is an equation of the curve through the origin which in-
" tersects at right angles all the curves satisfying the differential equation

dy _ "
dx X+ 17

A)er=x+1 B)er+x=1=0 (C) er=x+1
D 2y=x*+2x (E) yx*+2x) = -2

ER:W-
s EXRBNREF » BALEBOHEANRBEME; FE
HEEHERRERS S BANSERE -

U4 ~ 83 ( NUMBER THEORY )
1,

Let x and y be integers such that 9x + 5y is divisible by 11. For which of the {ol- _
lowing values of k must 10x + ky be divisible by 11?

Ao ®1 ©3 M7 B S

KL (@

2,

How many different solutiors, modulo 24, does the congruence
18x =12 (mod 24) have?

(A) None (B) One (C) Three (D) Six (E) Twelve

BEE:.:D -
o EBGRMRA BT » RIRMBER G ELEW o
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F -~ @A R st ( PROBABILITY AND STATISTICS )
1,
-Alternately a coin is tossed and a die is thrown, beginning with the coin. What

is the probability that the coin will register a ‘'head’” before the die registers a
usn or “6"" i

WT BT OF OF G T

EE: @B
s BER MR BRE RN A ERBER KR/ _FEES
EABWAEPREEHE -

A ~ BIf& % ( COMPUTER PROGRAMMING )

1,
If the binary operation * is defined for all integersbya *b =a + b — ab,
which of the following are true?

I. *iscommutative.
11. *isassociative.
I11. There exists some integer which is an identity for *.

(A) lonly (B) lUlonly (C) IandIlonly
(D) Tandllonly (E) 1,11,andIlI

EE: @B



REPLACE
n BY n+)

PRINT

Figure2

For the flowchart in Figure 2, the /ast number printed is
(A) 9:2" (B) 102 (C) 2+9! (D) 210! (E) 2*-9!

EE:Q-
o LRI ELR —EAEH X BASIC £ E » R BCC
( Basic Computer Concepts ) HFEr T#& o

+ ~ R ( TOPOLOGY )
1,
Let A and B be topological spaces, let f be a mapping from A to B, and let f-' be

theinverse of f. Under which of the following conditions must f be continuous?

~(A) Theimage under f of any open set in A is an open set in B.
(B) Theimage under f of any closed set in Ais a closed setin B.
(C) Theimage under f of any-bounded set in A is a bounded set in B.
(D) Theimage underf-! of any open setin Bis an opensetin A.
(E) Theimage under -} of any discrete set ofboints in Bis a discrete setin A.

BEE:D-
s MEBNEEUREABLEEEN » E—%%}E%%é

~9~
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A\ ~ 854 ( COMPLEX ANALYSIS )

1,

If f(z)= 2:—4'11— for all complex numbers z # 1, then f maps the point (1,1) to

the point -
(A) (-3,2) (B) (-2,3) (©) (2,-3) (D) (3,2) ‘(E) at infinity

BEE:0-

%

r

Figure3
Let f be analytic in a region R with the single exception of point z,. If the resi-
due of  at z, is 1, what is the value of S f(z) dz, where T is the path shown in
"Figure 3? r V
(A)O - (B)!I (C)2 (D)2m (E) 4n

EEX:[B-

~10~



. ~ 5EREH ( EQUATION THEORY )

1,

Let p and q be constants. If f(x) = psin x + qx cos x + x* for all real numbers
xand if {(2) = 3, then f(—2)is

A) -3 B -1 1 (D)5
(E) not uniquely determined by the information given

BEE:D-
2,
Of the following equations, which has the greatest number of roots between 100
and 1,000?

(A) sinx=0 (B) sin(x)=0 (C) sinJ[x]=0
(D) sin(x)=0 (E) sinyx=0

EE:Do

+ ~ BB 3 ( MATHEMATICAL APPLICATIONS )

1,

What is the least upper bound of the set of all numbers A such that a polygon
with area A can be inscribed in a semicircular region of radius 1?

WE®E OL®F @2

BE B

2,

A certain procedure requires 2*° calculations. A programmer dzcides that, to be
useful on his computer, the procedure must be modified so as to reguire only
2% calculations. If the procedure is modified each day in such a manner that the
number of calculations required is exactly one-half that required by the proce-
dure on the previous day, what is the total number of days that wili be reanrcd
to obtain a modxl’xcanon using only 2%¢ calculatnons"

(A) On= (B) Two (C) Three (D) Thirty (E) Forty
~11~



EE B
3.

In the process of constructing a highway across a certain region in which there
are many hills and valleys, the engineer will be certain that

there is some level in between the elevations of the highest hill and lowest | .
valley at which he can lay the surface of the highway using the tops of
the hills as fill material for the valleys and such that no additional fill

1 dirt need be brought in from another region and none will be left over to
be hauled away.

To build a mathematical model of this situation, let S be a long, narrow rec-
tangular region (the roadbed) bounded by thelinesx=a, x=b,y=¢,and y=d;
let f be a continuous function on S with M and m being, respectively, the maai-
mum and minimum values of f on S. If the graph of f is tdentified with the sur-
face of the land, then, of the following, which best correspends to the assertio
set of f in braces above?

(A) There exists a point p in S such thatm < f(p) < M.
(B) There exists avalueqof fsuchthatM-m = q.

(C) There exists a point pin S such that S j f = f(p)+(Area of §).

S
d
: of
af + 22
d dx = ra
o f, | fctoxndy | ax= X an | e
_ . q ~af- af-
(E) There exists a value of q of f such that +
_ (AteaofS) T ax (2.b) ay 4

EE:0-

Two planes P and Q intersect at an angle of 30°. Two distinct rays, one in P and
one in Q, form an -angle of x® with its vertex in the intersection of P and Q.
What is the least possible value of x?

(A) 30 (B) 36 (C) 45 (D) 90 (E) Thereis noleast possible value of x.

B ®-
* BE-HONABFTEBRENBSNBERNEE > AR
SHAMENYEE S MRKHEERS
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L

If x and y are integers such thatx > 3 and x — y > 9, then the minimum pos--
sible valueof 3x + 7y s

(A) =33 (B) 0 (C)9 (D) 27 (E) nonexistent

BE: (B
2
Suppose that H is 2 nonempty subset of a multiplicative group G and that H is

closed under the group operation. Which of the following conditions is NoT suf- _-
ficient is insure that H is a subgroup of G?

(A) Theidentity element of Gisin H.

(B) Every element of H has a uniqueinversein H. -
(C) Ifx,y e H, thenxy' e H.

(D) Ifx,yeH, thenx'y'e H,

(E) Ifyg H, theny' ¢ H.

BEE: Qo
3

Each of two sets of data, D, and D, is divided into categories; C, and C,, and
the following table is devised to record the number of data in each category.

C C,

D,
D,

Furthermore there are two systems of weights, W, and W,, each of which as-
signs a score for each datum in each category, and the following table is devised
to show the score assignad to each category under each system of weights.

w, w,

C,
C,




Let x;; be the number of elements of D, that are put into category Cj. Let y; be.
. . X1 Xi2 . Yu¥Ya
the weight assigned to C, under the system W’.. If X=(x,. x“) and Y= Ya y“),
which would be the matrix of entries showing the total score of set D, under Wj?
(A) X+Y (B) XY (©) YX (D) XYX? (E) YXY'
BE:@-
4

Let f be a function with domain [— 1,1] such that the coordinates of each point
(x,y) of its graph satisfy x* + y*= 1. The total number of points at which f is nec-
essarily continuous is '

(A) zero (B) one (C) two (D) four (E) infinite

AE:Q-
o LS+ ABEER THURE—PRBMRANRAE &
& BT LU TR H A R - RFAE R
EIEME TR T MR . FRAShHNE
R RELE AR RERH » BRKE E=ER
B KBS LRMEEE BT R
Bt » 5 BRWME B LEBE— % FWGRE SUBJECT
BEETUMGIEE BEZE—RIINEBENY TS
FHEHGHERD » QBEMENRE -

RSB ana @

~14~



SAMPLE TEST |
SAMPLE TEST 2
SAMPLE TEST 3
SAMPLE TEST 4

~15~



