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SECTION III
(Analysis of Elements)

The test items in this group are each designed to measure
the following cognitive behavior:
Given a sample of arithmetic computation performed
in an unknown base b, identifies b from a set of
five positive integers.
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III-1. The following addition uses numbers in a base other than 10:

III-2.

5+3 =12,
What is the bape?

a. b,
b. 5.
c. 6.
d. 7.
e. 8.

Yes.
Comments:

No.

The following subtraction uses numbers in a base other than 10:

13-‘0 = “'a

What is the base?

a. 4.
b. 5.
c. 6,
d. 7.

e. 8.

Yes.

Commentss:

No.
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The following addition uses numbers in a base other than 10:
h+3 = 12.

What is the base?

a. 4.

b. 5. .

c. 6. Yes. No.
Comments:

d. 7.

e, 8.

The following subtraction uses numbers in a base other than 10:
11-'5 52.

What is the base?

a. l‘vo
b. 5.

c. 6.
d. 7. Yes., No.

Comments:

e. 8.
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SECTION 1V
(Analysis of Relationships)

The test items in this group are each designed to measure
the following cognitive behavior:
Given a function f (in abstract terms) from a set D
into the reals, identifies the order relations
among the elements of the image of D under f.
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IV-1. Consider the variable x such that x = -2— where z and y are

Yy
real numbers and y £ O.

In which one of the following sets of values for 2 and y will
x attain the least value?

a. z=2and 0y <4,

b, -10< z%<1andy = 1.
Yes. No.
c. 2< O andy >0, Comments:

d.z2=0and 0< y S 3.

e, -20< z<-1and1<y<2,

IV-2. Consider the variable x such that x = y2 where y is a real number.

In which one of the following sets of values for y will
x attain the greatest value?

a. 0 y <10,

|-

b, - <y

FaN

2,
2 Yes. No.

2
. 5<y%& 12, Comments:

d. -20.<_ YS_B.

e. - 5<y £10 .
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VI-1. Let r, s, t, and u be real numbers such that —=—=-> 0 and
uy t.

Which one of the following must be true?

a, r+u D> t+s.

b, r-s8 t-u,
< Yes. No.

ce 8< I Comments:

d. 8> r.

e. None of these.

Vi-2. Let r, s, and t be real numbers such that r+{(s-t) = r.

Which one of the following must be true?

8, 8 = to
b, 8 A ¢t.

Yes. No.
c. s=t < ro Commentsa:

d. S-t)l‘.

e. None of these.




VI-B.
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Let r, s, and t be real numbers such that r+(s~-t) > O and
r £ 0.

Which one of the following must be true?

a. s>¢t.
b. 8¢ t.
Ieso NO.
Ce 8 =t, Commentss
d. s< 0,
e, None of these, _

Let r, 8, and t be real numbers such that r-(s-t) > 0 and
r < 0.

Which one of the following must be true?

a. s> ¢t.
b. 8 < to
Yes. No.
c. rg 8, Commentss
d. r{ t.

e. None of these.
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VI-5. Let r, s, and t be real numbers such that r+(s-t) > 0 and

Vi-6.

s t.

Which one of the following must be true?

a, rpt.
b r t.
Yes- NO.
c. r >0, ‘ Comments:
d. r£ 0,
e, None of these.

Let r, s, and t be real numbers such that rt +st > 0 and
t< 0.

Which one of the following must be true?

a. r < -8,

b, r+s D> t.

Yes. Na.

Co =rg S. Comments:

de =r > =-8.

e. None of these.
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VI-7. Let r, 8, and t be real numbers such that rt +st £ O and t > O,

Which one of the following must
a. r > -s.

b. t D r+s.

c. r-8 £0,

de ~r £ ~3.

e. None of the these.

Let r, s, and t be real numbers
and s > 0.

Which one of the following must
a. t £ rs.

b. t > rs.

c. t<£ 0,

d. t > 0.

e. None of these.

be true?

Yes. No.
Commentss

such that ==~> 0, r £ 0,

be true?

— Yes. ____ No.
Commentas
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VI-9. Let r and s be real numbers such that rs8 = 0O and r = O,
Which one of the following must be true?

a. s £ r.

b, 8 0.
> Yes. No.

¢. s< 0. Comments:

d. 8 = 0,

e, None of these.

VI-10. Let r and s be integers such that r+r+1 = s,
Which one of the following must be true?

a., r is even,

b, r is odd.

c. 8 18 even, Yes. No.
d. 8 is odd. Comments:

e. None of these.




Vi-11.
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Let r, s, and t be integers such that i? = 2 and r is odd.
Which one of the following must be true?

a, s is even,

b. 8 is odd.

Yes. No.
c. 8 < 2t. Commentsas
d. 8 > 2¢t.

e, None of these.

Let r, s, and t be integers such that r+s = 2t and both
r and s are odd.

Which one of the following must be true?

a. t is odd.

b. t 1s even.

Yeos. No.

Co t D r+s. Commentst

d. t< r+s,

e, None of these.
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SECTION VII
(Analysis of Organizational Principles)

The test items in this group are each designed to measure
the following cognitive behavior:
Given a finite number of terms in an infinite real
number sequence, identifies the nth term where n
is any positive integer,



VII-]- .

VII"'2.
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(sl, Sgr B3y ees ) is an infinite sequence of real numbers
such that sl=0, 32--.1, 33=-2, BI+=3’ and 85=-I+. All of
the terms are determined by the same pattern.

Which one of the following is 837 ?

a. ~38.

b. -36.

c. =37. e Yes. ___ No.
d. 35. Comments:

e. 38.

(84, 85, B3y ees ) is an infinite sequence of real numbers
1

the terms are determined by the same pattern.

Which one of the following is 8g ?

1

ig

L
19 Ies. NO .

C. —l-. Comments:

72

1
81

L

110
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(34, 85 83 oo ) is an infinite sequence of real numbers
1l
such that el=—1‘— ' azn-%- s and Sy= 3~ * All of the terms

L
are determined by a common pattern.

Vhich one of the following is 812 ?

1
8730
1
bo n—— e
15 Yes. No.
c. 1 . Comments:
16
1
de =5~ °
1
e. =5 .
(sl, Spr 835 eee ) is an infinite sequence of real numbers

= o £ 22 =2k
such that 8y = paly 8p= 5 8y = T and 8, 25
All the terms are determined by the same common pattern,

Which one of the following is 8g ?

_ Yes. No.
. ' Comments:

o
H  OMOy \Ol\)
W\ o

-

(o)
o}
[ ]

de

oy [
S
>~

Ce




VII-5,

VII-6.

105

Sé&ction VII
Page I
(89, 850 85y «o0) is an infinite sequence of real numbers
such that sl=0, 32-—;'—, 33--—;—., aha—%—, 353.%.' and

8¢ =—7L . All the terms are determined by the same common

pattern.
Which one of the following is 844 ?

a.c———-

- Yes. ___ No.
Ce —67-- . Comments:

e, —}.—2-0

(sl, 8p) 835 eee ) 18 an infinite sequence of real numbers
suCh that sl=+' 82='—12'_’ 83-—'1, 8h=2' seey 86=8, es ey
and slo=128. All the termms are determined by the same

common pattern.

Which one of the following is ag ?

a. 16.

be 24,

c. 32, _ — Yes. ____ No.
d. 6L. Commentss

€, 81.




VII-'70
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(84, 85 83y ees ) is an infinite sequence of real numbers
such that s, =1, 82-8, 33-27, and sh=6h. All of the

terms are determined by the same common pattern.,

Which one of the following is 8 ?

a. 87.

b. 97.

C. 125. Yes. NO.
Commentas

d. 200.

€., 3"’30

(sl, Spr B3y ees ) is an infinite sequence of real numbers

= 1 n—]-'— = 1 =-—!‘——
such that sl-—z-—, 8, 5 33 15! and sh 7

All of the terms are determined by the same common pattern.

Which one of the following is 8 ?

Yes. No.
. Conmnents:




VII—9.

VII-10.
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(sl, 851 B3y ees ) is an infinite sequence of real numbers

such that 31=3, szu-z—, 33-1, and 8‘03%. All of the

2
terms are determined by the same common pattern,

Which one of the following isa 842 ?

1
ao_o
L
1
bo_—o
2 Yes. No.
Cuo =l Commentss
* 12 ° :
d, L3 .,
12
e.h.

(81, 85, 83y oo ) is an infinite sequence of real numbers
mtht%=L %ﬂ%ﬂ %amaMth%. All of the
terms are determined by the same common pattern.

Which one of the following is 845 ?

a, —%2. .
2
b. 8. Yes, ‘ No.
Comments:
c. 22,
2
. 2,
d. =%
[ -1 180




Vii-1z2.
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(81) 85y 83y oo } is an infinite sequence of real numbers
such that sl=-;‘—. az-b. 53 =-2L, 84=3o 85=~g-o and
s6=12. All of the terms are determined by the same common

pattern.

Which one of the following is 8,55 ?

Yesn, No.
C. _ZL . Commentss

e. LO .,

(sl, 821 S3p e ) is an infinite sequence of real numbers
such that sl==3, 8y by s3=6, sh=9, s6=18, and s7=2h.
All of the terms except;.for 8y are determined by a common

pattemo

Which one of the following ies 8g ?

a, 11.

b. 12. .

c. 13. _ e Yes. ____ No.
d. 14. Comments:

e. 15.
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SECTION VIII
(Analysis of Organizational Principles)

The test items in this group are each designed to measure
the following cognitive behavior:
Given the following:
i. * is an operation on a set X.
ii. A and B are proper subsets of X.
iji. a*b is given for each a in A and for each
b in B.
iv. ¢ is an element of X but not of A, and d is
an element of X but not of B.
Identifies from a five element subset of X, the
element e such that c¢c*d = e,



VIII-1.

VIII'-ZO
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* is an operation on the set of integers such that
L*1l =15 and 6%5 = 31,

Which one of the following equals 9%*10 ?

a. 28.

b. 37.

Ce 51. YBB. NO.
Comments:

d. 66,

e. 71.

% jg an operation on the set of real numbers such that

- £ and 3%7 = 20,

Which one of the following equals 8%3 ?

a. 2-.
2
b. 1l.
c. 22. Yes. No.
Comments:
d. 24.
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VIII-3. * is an operation on the set of integers such that

VIII""#-

10%3 =16 and 4*5 = 14,

Which one of the following equals 5% L ?

a,
b.
c.
d.

Q.

12,
13.
14,
15.
1§,

Yes.

Comments:

No.

% is an operation on the set of all ordered pairs of integers

such that (2,3)*(1,-2) = (3,-6)

Which one of the following equals (3,7)*(2,-1) ?

a,
b.

Coe

(5,6).
(6,-6).
(2,14).
(6,~7)
(5,~7)

and (093) * (5"0) = (5|12)-
Yes. No.
Comments:
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VIII-5, * is an operation on the set of integers such that

VIII-6.

5#8 = =6 and 17%5 = 24,
Which one of the following equals L %6 ?

a. ~=b.

bo "20
c. O. Yes, No.

. Comments:
d. 2.

e. b.

* js an operation on the set of all ordered pairs of integers
such that (1,2) % (5,2) = (~4,0) and (12, 8) * (8,1) = (4,7).

Vhich one of the following equals (6,3) * (4,5) ?

a. (2,"'2).

b. (2,2).

ce (~3,1). Yes. No.
d. (0,8). Commentss

8. (9)9) .




VIII-7.
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* ig an operation on the set of all ordered pairs of integers
such that (1,2) % (=2,10) = (=2,20) and (7,3) *(2,-4) =(14,-12).

Which one of the following equals (3,2) * (4,-1) ?

a. (7,-1}.

b. (5,3). .

c. (12,-2). | ____Yes. ____ No.
d, (-1,-1). Commentss

e. (7,1).

% i3 an operation of the set of all ordered pairs of integers

such that (1,2)%*(5,1) =3, (2,0)*(8,1) =9 and
(6,4) * (4y4) = 2,

Which one of the following equals (8,3)*(2,3) ?

Qe 3.

b. 4.

c. 3. Yes. No.
d, 6. Commentss

e. 7.
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VIII-9, * is an operation on the set of real numbers such that

Which one of the following equals 31.8%#9.,2 ?

a., 0.4.

b. 3.9.

Co 4. — Yes. ___ No.
de 4ol Comments:

es 5.

VIII-10. * is an operation on the set of integers such that
3#L =1 and (-8)*1 =9,

Which one of the following equals 6%2 ?

a. -ho
b. O.
co Lo
Yes. No.
d. 8. Commentss

e. 12,




115

Section VIII

Page 7

VIII-11l. * is an operation on the set of integers such that
3#%L =25 and (-8)%*1 = 65,

Which one of the following equals 6#2 ?

8. 24.

b. 40.

ce 48. Yes. No.
d. 54. . Commentas

e. 66,

VIII-12. * is an operation on the set of real numbers such that

]:.]-6“136 " ande_*BﬂJﬁ_+3 .

2

Which one of the following equals 227 " -g—?

a. 4.
b. 8.

c. W2 . Yes.
d. 'fs" + J;_.‘,‘ . Commentss

e. 16.

No.
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SECTION IX
(Analysis of Organizational Principles)

The test items in this group refer to codes devised to
associate arrays of integers with calendar dates. The
codes involve arithmetic operations in a fixed order on
the integers in the array. Each item is designed to
measure the following cognitive behavior:
Given two integer arrays and their respective dates,
identifies from a group of five dates the date
associated with a third integer array.



IX-1.

IX-2.
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This problem involves the determination of a coding scheme
which associates a two integer array with a calendar date.

If (04 07] is November 4 and if [23 -21] is February 23,
then what is [03 05] 7

a., March 5.

b. May 3.
Yes, No.

c. August 3.
Comments:

d. October 3.

e. November 3.

This problem involves the determination of a coding scheme

which associates a six integer array with a calendar date.

If [45 6335] is September 17 and if [13 5410] is April 10,
then what is [11 3120] ?

a. February 6.

b. January 3.
c. November 6. Yes. No.
d. January 30, Comments:

e. February 7.
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This problem involves the determination of a coding scheme
which associates a two integer array with a calendar date.

If [20 14] is October 7 and if [06 54] is March 27,
then what is [02 42] ?

a. January 21.

b. February 24.

¢. March 6. Yes, No.,

d. Aupgunt 26, Commentss

e, November 12.

This problem involves the determination of a coding scheme
which associates a four integer array with a calendar date.

If [12 71] is January 17 and if (03 13] is October 31, then
what is [05 42] ?

a, March 24,
b. July 24.
c. October 21.

Yes. No.
d. August 24. Comments:

e. May 21.
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IX-5, This problem involves the determination of a coding scheme
which associates an eight integer array with a calendar date.

If [01 66 73 81] is December 9 and if [82 74 74 30] is
January 13, then what is [83 10 12 82] ?

a. October 15,

b. November 30.
¢. August 16. Yes., No.
d. December 10 Comments:

e. March 9,
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TEST FOR ANALYTICAL COGNITION
OF MATHEMATICAL CONTENT

Form T=1

Please print your name:

NOTE: This test is designed to measure your ability to
analyze certain mathematical situations. Although
you are probably familiar with the mathematics
involved, the correct response to many of the items
will become obvious only after careful analysis.
For each item carefully read the given information,
the question, and each of the five possible
responses. Choose the one correct response to each
item by circling the appropriate letter (a, b, c,
d, or e).

You may do your scratch work anywhere on these pages.
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Items of ‘I‘1 According to M, Numbers

First Day Second Day
Section A Section E
1l eececes I=9 15 eseeees II-3
2 seccsse I=-11 16 seeeses II-9
3 ssesees I-10 17 eeeeeee II=5
b ceceoes I=h
Section F
Section B 18 ceveeee VI=9
5 eeoeees 11I=3 19 ceeeess VI-8
6 ceveeee III=4 20 ceeeses VI-6

21 I E RN RN N VI-'5

Section C
7 seeeese V=10 Section G
8 eovesss V=11 22 coesess IV=11
Q eeecees V=9 23 ceeesse IV=5
10 cevoeee V-1 2h seeeeee IV=2

25 seseaecoe Iv-l]-
Section D

11 [ FEEFEE RN VII"'l Section H

12 s0o00 000 VII-9 . 26 [N NN NN ] VIII"7

13 [ E R RN NI VII-ll 27 KX R NN N VIII-6

1‘+ ee 000 VII-lI- 28 [ FEXEXKK] VIII"9
Section I

29 X ER NN IX-Z
30 e0 00000 IX—#
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TEST FOR ANALYTICAL COGNITION
OF MATHEMATICAL CONTENT

Form T=2

Please print your name:

NOTE: This test is designed to measure your ability to
analyze certain mathematical situations. Although
you are probably familiar with the mathematics
involved, the correct response to many of the items
will become obvious only after careful analysis.
For each item carefully read the given information,
the question, and each of the five possible
responses. Choose the one correct response to each
item by circling the appropriate letter (a, b, c,
d, or e).

You may do your scratch work anywhere on these pages.
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Items of T, According to M, Numbers

First Day
Section A

1l .ooeeee I-1
2 sseeeee I-3
3 eecseces I=5
b seseeee I=7

Section B
5 cooesee V=6
6 cevncas V=7
7 eoecess V=12
8 ciceees V=2

Section C
9 eeseees VI-10
10 cevveees VI=2
1l seeeeee VI-1
12 seevees VI=7

Section D
13 ceeeees VII=2
14 eeeeees VII=3
15 ceceees VII~12

Second Day

Section E

16 sevesne II-2
17 seeveee II—lp
18 esececse II-1

Section F

19 coo0 000 III—l
20 ssevese III-Z

Section G

21l eecceee IV=6
22 ceseeee 1V-1
23 eeeseee IV=3
2L eececee 1IV=12

Section H

25 eceeeeees VIII-1ll
26 eevsees VIII-10
27 cevseee VIII-3
28 cevseee VIII=L

Section I

29 s0escvece IX-3
30 sov0csce IX-1
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To: Mr Arthur and Mr. Douglas

From: Jimmy Cangelosi

Regarding: The administration of the test for analytical
cognition to the three algebra II classes at
Catholic High School on Nov, 3 and 4.

Sir:

Excuse me if I sound dogmatic in these instructions. But
I am certain that you can appreciate the necessity of
keeping procedure variations from class to class to an
absolute minimum,

Again, thank you for allowing me to use your time. I only
hope that I can repay you and your students by developing
an instrument which will contribute to the cause of
education.

FOR _THE DAY PRIOR TO THE TEST, NOV, 2

Please explain to your students the purpose in their
taking this test. Do what you can to motivate them
to put forth their very best efforts on the test.

It might be mentioned that experience has shown
that some students who typically do poorly on math-
ematics tests will perform exceptionally well on
this particular type of test.

They should be told that their ability to think in
an orderly and logical fashion will be tested and not
their knowledge of mathematical content.,

There are two terms used in the test which should be
explained on this day: sequence and operation *,
Tell them the following:

"A sequence is a set of ordered elements, i.e.,
there is a first element, a second element, etc.
On this test the first term is denoted by S5,,
the second by S,, and in general the nth by™S, .

"In the section involving the symbol *, the
problem is to figure out what * means in each
case."”

FOR THE FIRST DAY OF THE TEST, NOV. 3

1. Provide each student with a copy of the test.

2, Make sure that everyone prints his name on the
covers,

3. Read aloud, as the students follow, the instructions



L.

5.

FOR_THE
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on the front cover. Answer any reasonable questions
before the students are allowed to begin work.

After they begin there are to be no questions.

Try to allow the students as much of the 55 minute
period as possible to work on the test.

Collect the tests as each finishes.

SECOND DAY OF THE TEST, NOV. 4

1.
2.

3.
ko

(Sames as #1 above)

Make sure that everyone prints his name in the
blank at the top of page 8.

Answer no questions after the test begins.

(See #'s 4 and 5 above,)
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TEST FOR ANALYTICAL COGNITION
OF MATHEMATICAL CONTENT

Form T-3

Please print your names

NOTE: This test is designed to measure your ability to analyge
certain mathematical situations. You are probably familiar
with the mathematics involved, because no terms, symbols,
or concepts are used that were not basic to your eighth
and ninth grade mathematics courses. However, the correct
response to many of the items will become obvious only
after careful analysis.

For each item, carefully read the given information, the
question, and each of the five possible responses. Make
sure that you distinguish between such terms as "integers"
and "real numbers." Phrases such as "there exist,”

"such that,"” "if and only if," and "must be true" should
be taken literally. '

There is exactly one correct response to each item. Please
indicate your choice for each item by circling the appro-

priate letter (a, b, c, d, or e).

If after carefully considering an item, you are uncertain
of the correct response, you should mark your best guess.

Scratch work may be done anywhere on these pages.
You have until the end of this class period to complete
these 20 items. Tomorrow, 20 more items will be given

to you.

Thank you.



SECTION A Pase 1

l . Let B be a set defined by the following:
A real number n is a member of 4 set B if and only if
there cxists an integer x such than n = 6x.

Which one of the following sets is & subset of B?
a.{;a, 6,361 .

b. {6, 16, 46} .

e. 16, 12, 16} .

d. {-3, o, 263 .

e. None of these,

Z . Let B be a set defined by the followings
A real number n is a member of set B if and only if
there exists an integer x such that x =vn ,
Which one of the following sets is a subset of B?
a.{l, 16, 25} .
b.{—t-. 3, 4§,
C. i-ZS' 1, Ibi .

d.io, 3, 21..} .

e. None of these.

3 . Let B be a set defined by the following:

A real number n is a meamber of set B if and only if n is
an integer such that 0<n<-%- .

Which one of the following sets is a subset of B?

a.{1, s, a.sz}.

b. {o, 2, I.I.
1

{528

d- {2’ ‘0' 7; L4

e. None of these.
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4 . Let B be a set defined by the following:
An integer n is a member of set B if and only if there
exists an integer x such that n = 3x and there does
not exist an integer y such that n = 2y,
Which one of the following sets is a subset of B?
a.{-3,3, 6 27§.
b.jo, 1,3, 9§.
c. i-g. 0, 9, 81} .
a.{-61, -3, 9, 228 .

e. None of these,

5 o Let B be a set defined by the followingt
A real number n is a member of set B if and only if n2< n.

Which one of the following sets is a subset of B?
a. {o, 1, 12} .

1 2 2
bu {"' 2 » ?. "-3-} L]
o 3.3 2]
d. [.L, .';i. , ..9..3 .
e. None of these,

SECTION B

6 . "Set N contains more than 10 elements.”™

Which one of the following can be concluded from the above
atatement?

a. Set N contains at least 11 elements.
b. Set N does not contain 12 elements.
c. Set N contains more than 1l elements,
d. Set B is an infinite set.

e, None of these.
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« "N and B are sets such that all the elements of N are also
contained in B, x and y are elements such that x is not
contained in B and y is contained in N."

Which one of the following can be concluded {rom the above

statement?

a. X is contained in N and
Y is contained in B,

b. x is not contained in N and
y is contained in B.

¢. x is not contained in N and
y is not contained in B,

d. X is contained in N and
y is not contained in B.

e. None of these,

ES . Accept the following statements to be trues

9

1.

-

3.
L.
5.
6.

Suppose

a,
b.
c.
d.

e.

A is either red or green.

B is either blue or brown,

C is either red, green, blue, or brown.
C is never the same color as B,

If A is red, then C is either red or blus,
If B is brown, then A is green.

that A is red. What color is C?

Red.

Green,

Blue.

Brown.

C cannot be determined.

. Let a sequence of one-hundred statements be represented by

(29, 85, 830 eeep 3100) .
Suppose that the following are two true factss

1. If 8, is true, then Bne5 is true for any positive integer n.

2. 8, is true.

Which one of the following is true?

a.
b.
Ce
d.

e,

35.

812-
Slb‘
321.
323'
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1 O + Let a sequence of one-hundred atatements bs represented by
(8y, 55 B3s ceey 8300) *
Suppose that the following are two true facts:
1. If a, is true, then 8,3 is true for any positive integer n.
2, 8, is true,

Which one of the following is true?

8. 85
-~ b 819
Cs 835-
d. 8)9°
e. 8,9,

SECTION C

1 1 . (’1' 520 834 e } 18 an infinite sequence of real numbers
such that s) =3, sy=~2~, s3=1, and 5 =-2-. ALl of the

terms are determined by the same common pattern.
Which one of the following is 82 ?
1
L T
IN
1
b. 2
c.-—L.
12
d. -1

e. L.

1 21 . {8y, 8, 830 eee ) is an infinite sequence of real numbers
such that s, =3, 8,=4, 33-6, 5, =9 8g=18, and 57-21..
All of the terms except for s, Are determined by a common

pltt‘mo
Which one of the following is 85 ?

a. 11.
b. 12,
c. 13,
d. 14.
e. 15.
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l 3 . The following addition uses numbers in & base other than 101

5+3 = 12,

What is the base?

a. b
b. 5.
c. 6.
d, 7.
e. 8.

1+ . The following addition uses numbers in a base other than 10:

15 .

.\ ‘0.'3 = 12.
What is the base?

a., b,
b. 5.
c. 6.
d. 7.

e. 8.

The following subtraction uses numbers in a base other than 103
11-5 = 2,

What is the base?

a. 4.
b. 5.
c. 6.
d. 7.
e. 8.
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SECTION E

lé6.

17 .

18 .

# 48 an operation on the set of all ordered pairs of integers
such that (2,3)*(1,-2) = (3,~6) and (0,3)* (5,4) = (5,12).

-

Which one of the following equals (3,7)* (2,-1) ?

a, (56).
b, (6,-6).
c. (2,14).
d. (6,-7)
e. (5,-7)

® {s an operation on the set of integers such that
10*3 = 16 and L*5 = 14,

Which one of the following equalas 5% 4 7

a, 12,
b, 13,
€. 1hb,
d. 15.
e, 16,

®* is an operation on the set of integers such that
3%4 =1 and (-8)"1 = 9,

Which one of the following equals 6%#2 7

a. =h.
b. 0.
o ke
d. 8.
e. 12,



19

20

138

Page 7

» is an operation on the set of integers such that
3%L w25 and (=8)*1 = 65, .

Which one of the following equals 62 ?

a. 24.
b. 4LO.
c. LB,
d. 5&.
e. 66,

®* is an operation on the set of real numbers such that
16. (-6) =1l and 2.3.18 = 2.03.

Which one of the following equals 31.8%9.,2 7

a. 0.4.
b. 3.9.
Ce b

de L.l

e. 5.
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SECTION F

Page 8

21

. After establishing that x, y, and 2z are real numbers such that

X4y, the author of a mathematical proof concludes that -’i‘-é_—’L- .

YVhich one of the following conditions is necessary for this
conclusion to be valid? . .

a. z >0,
b. z » O,
c. 240,
d. z£ 0.

e, None of these.

Z 2 . After establishing that x is a real number, the author of a

23 .

mathematical proof concludes that xz< Xe

thich one of the following conditions is necessary for this
conclusion to be valid?

a,. 0&£ x&1.
b 08 x <1,
c. 0<xS1.
d. 0 < x< 1.

e. None of theass.

After establishing that x, ¥, z, and w are real numbers such
that x >y, the author-of a mathematical proof concludes that

x{z-w)ylz=-w).

Which one of the following conditions is necessary for the
conclusion to be valid?

a.z aw,
b. 2> W,
Ce 2 W,
de 2 A w.

e. None of these,
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21- « After establishing that x, y, 2z, and w are real numbers such

that x>y, the author of a mathematical proof concludes that
x(z~w) = y(z -w).

Which one of the following conditions is necessary for this
conclusion to be valid?

a. z=w,
be 2> W,
Co 2K W,
d. z p w,

e. None of these,

2-5 . After establishing that x and y are real numbers such that

26

x >0, the author of a mathematical proof concludes that xy>» x.

Which one of the following conditions is necessary for this
conclusion to be valid?

a., y>0.
b. ¥< 0.
c. YO1l.
d. y>x.

a. None of these,

. After establishing that x and y are real numbers such that

y{x=1) = xz-l , the author of a mathematical proof concludes
that y = x+ 1,

Which one of the following conditions is necessary for this
conclusion to be valid?

a. x ¥ 1.
b. x ¥ 0.
c. x £ =1,
d. y A O,
e, None of these,
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2 7 » Let r and s be integers such that rer+l = .

28 .

29 .

Which one of the following must be true?

a. r is even.
b, r is odd.
c. s is even,
d., s is odd.

e, None of these,

Let r and s be real numbers such that ra = O and r = O,
Which one of the following must be true?

a. s #r.

b, 8> 0.

c. s< 0.

d, s = 0.

e. None of thease.

Let r, s, t, and u be real numbers such that —{-E%—) 0 and

upte,

Which one of the following must bs true?
a. rru> t+e.

be r-s{ t=-u,

c. 34 r,

d. s8> r,

e. Nones of these.
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Let r, s, and ¢t be real nuabers such that ':t!" >0, rd0,
and 8 > 0.

Which one of the following must be true?
a. t 4 rs.

b. t D> rs.

c. t<£ 0,

d. t 2 0,

e. None of these.

3 1 « Let r, s, and t be real numbers such that r+(s-t) > 0 and

32 .

s t,

Which one of the following must be true?
a. rpt,.

b, r ¢,

e. D0,

d,. r£ 0,

e. None of these.

Let r, s, and t be real numbers such that rt+st > O and
t< 0.

Which one of the following must be true?
a. r € ~a.

b r+s > ¢t.

Co =r 8.

de =r' > -8,

e. None of these,
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3 5 . Consider the variable x = (y2+3) where y is an eleaent of
the set of real numbers.

What is the minimum value for x?
a, =9.
b. =3,
¢. O,
d. 3.

e. None of these.

3+ . Consider the variable x such that x = (3-:)2 where £ is
an element of the set of real numbers.

When x 19 at its minimum value, what is 27
‘-. -3-

b. 0.

d. 9.

e, None of these

3 5 « Consider the variable x = y2 where y is a real number.

In which one of the following sets of values for y will
x attain the greatest value?

a. y is an element of{-—k. -2, 3.5} .
b. y is an element of {-11, -I'B_, l.} .
Ce ¥ 18 an element of {-1.. 0, —132-} .
d, y is an element of i6, 7. 8}.

e. y is an element of il, 2.16, k} .
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3 6 . Consider the variable x such that x = yz where y is a real number.

In which one of the following sets of values for y will
x attain the greateat value?

a.

b,

0< y <10,

-3<vs4.

~20< y £3.

-5$Y 510 ]

3 7 . Consider the variable x such that x = ¥ where £ and y are
real numbers and y £ O,

38 .

In which one of the following sets of values for z and y will
x attain the least value?

b,

C.

d.

e,

t=2and 0y <£b.
-10£ z%1landy =1,
z<Qandy >0,
z=0and 0< yS).

-20<%zS%-1andl<y<2,

Consider the variable x such that x = —‘—':-5- where 0L £ € 2,

What is the maximum value for x?

d.

There is no limit as to how
great x can be,
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SECTION I

3 9 » This problem involves the determination of a coding scheme

40

which associates a six integer array with a calendar date.

If [45 6335] is September 17 and if [13 5410] is April 10,
then what is [11 3120] ? '

a. February 6.
b. January 3.
¢. November 6.
d. January 30
e, February 7.

. This problem involves the determination of a coding scheme

which associates a two integer array with a calendar date,

If [OL 07] is November 4 and if [23 -21]) is February 23,
then what is (03 05) ?

a. March 5.
b. May 3.

c. August 3.
d. October 3.

e. November 3.
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