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ABSTRACT )

The pﬁrpose of this researcb was to determine the
reTationship betwaen (1) the learning performance aqdi(z)
critical thinking of.students in Mathematics with (a) the
types of mathematical quizzes that th;y took, (b) their
intelligence;'(c)‘test anxiety{ and (d) sex.

The sample consisted of 190 grade twel§e gﬁudents
(113 males and 77 femaies) who were taking Mathematics 30.
Six classes of four teachers took part in the study. Two
teachers taught two classes each and two taugﬁt one class
each. All subjects wefe given Otis-Legnon Meﬁtal Ability
Test, Watson-Glaser Critical Think;ng Apbraisal, and Test

Anxiety Scale, All the Students'of”q class wer ‘taught by

the same teacher in the sahe classroom« ﬁach eacher

randomly div1ded his class 1nto two group " One group was‘

alvays given higher level aquizzes (Level 2, 3, and 4
according to BIOOT:S Taxonomy) and the other group was'alwéys
given lower level‘qui;zes (Level 1 in Bloom's Taxonomy). Thus
9 studénts were aiwa&s given highdé\level‘quizzésland'96
- /students lower level qu;zies,- All Subjeéts wrote the same
/\.\\\ , final examlnation whi/h«ionsisted £ 33 queationé, 13ia£ |

’}:’/ R o
)x lower level and 20 at higher levels. Treatment X Sex X

iﬁtellig?ﬁce (2i2X3) ana1ysés of vérianco"wer9 carried out, |
using the scores 6nftﬁe lqwéf@lefei-qﬁestionS“of final |
examinaﬁiéﬁ, separately thoselon the higher leiel‘quespions
~of final exaﬁiﬁation, and'the.séores on ;he Wapsoniciéser’
- :
I A



Critical Thinxlnp Aonralsal. .
There was no 31pn1f1cant dlfference in the scores on
the lower level quizges between the two groups, but the
students who were glven hlvher level quizzes performed
significantly better 1n the hlgher ‘level questlons of the
final examination. ales performed gignificantly better \
than females in the hlgher level questlons but not so in the’ B
~ lower level questlons.\ ngh intelligence students performed
51yn1f1cantly better than low intelligence students in both .
the highér and lower 1level questions. Significant difference
in critical thlnklng ability was found between the two groups, §
‘the two sexes and also the three 1933}8 of intelllgence vhen
the Treatment X Sex X' Intelligence (2X2X3) analysis of
-varlance was oerformed, using the scores of the Watson- Glaser
- Critical Thinking Appraleal as criterion, . The critlcal
thlnklng abillty was higher for hagher 1ntelligence. for
| males and also for the students who were glven the higher .

’level quizzes.

i
‘

Anx1ety was found not to be. a38001ated to learning o

performance, but low test anxiety students did 31gnificantly

better than the medium and the hlgh test anxiety students,
\ : ,
in the Crltlcal Thlnklng Apbralsal.
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CHAPTER T
THE NATURE AND SIGNIFICANCE OF THE PROBLEIN

)

Introduction and Baclkground ‘ "

The development of the ability to think i's of ten
rq&Pgnlzed as an 1mportant objective of public education.
. According to the Educational Policies Commission (1961), ‘
"The'purpose which runs through and strengthens all other -
educationallpurposes - the common‘thread-qf education - is
the development of the ability to think (p. 12). While‘v
res;archérs in education attempt to create a more favorable
léarning envirpnment by striving.'to devise materials,
learning conditioan and teaching methods ;hat will help -
-develop reasoning ability,;the individual teécher faces’
the preblem f selecting the>appropriaté methods and
materi. s to foster the development of thlnklng. Teacheré

have ~“ten teen criticised for maklng students memorize
fac®  .ithout helpi?g them to underStand, analyze,-and apply
the same to other situaticns (Bensen.l967; Davis & Hunkins,
196u; Doak, 1969, 1970; Guszak, 1967; Pfeiffer & Davis, 1965;
Sandgrs, 1966), The Educational Policies Commission (1959)
stated: | o
The quallty of t e teaching in a glven classroom
largely influences whether a pupil learns a subjbet or,
learns+'instead to dislike it; whether he learns to'
1nterpret, evaluate and use subject matter, or merely
to memorize it; whether he comes to appreciate the value

of learning, or learns to seek knowledge only in response
to ‘authority (pp. 9- lO) .

g ' 1 § .' ; | } : (ij:

(
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How can this ability to reason, that -educators so

- highly and s0 often consider crucial, be developed? Is .

- \ - \
thers a particular Jody of knowledge that will of itself
develop this ability? Or does it depend on a teacher or

on a method. of teacning? S

+ . i . ’

No doubt, a body of knowledge is Reeded as raw
. P * ' ]
material for developing critical thin&ing, but a particular
body “of knowledge does not of itself bastow this ability on
a student.. If it did, then the educators would merely have
to identify and impart that body of knowledge.
Gage (1963), in the handbo k of r
pointed out the inconclusive and insignificant results of
research on teachlng effectlveness. The Committee on
Teacher Fffectiveness of the American Educational Research
Association believed Y o .
one c¢an p01nt to few outcomes that a superintendent
of schools can safely employ in hiring a teacher or ‘ _
granting him tenure, that an agqncy can employ in :
certifying teachers,ku*that a teacher-education faculty
:g!n employ in olanning or 1nerV1ng teacher-education -
ograms (Barr, Bechdolt, Gage, ‘Orleans, Pace, Remmers
& Ryans, 1953, p. 657).
Ryans (1960) beliaved that little progress had been
made in supolementlng the definition of teaching effectxve~
ness (p. 2). Biddle and Ellena (1964) reported "Ue do not
~today know how to select; train for, encourage, or evaluate
teacher’effectiveness (p. vi)l" . - ;7
o According to Bloom (1965). "Research q‘.teaching/gnst,

wln most’ cases,, make usé of measures of cognltlve achievement

%

g



(p. 379).v

Aschner (1061), Bradley (1966), Carner (1963), Tbel
(1969), Tink (1963), Miller (1966), Preiffer & Davis (1965),
and Van Til (1961) recosnized the importance of questions
as a means of stimulating and developing thinking ability.

/Abfording to Aschner (1?61), "Asking questions ~in
class digcussion or on assignments and tests = is one of the
basic ways by which the teachar stimula£eéithinking and
learning (p. 44)." Aschner (1961)rbelieved. asking | -
questions stimulated four main typ(§'of,thinking acﬁivities,
i.e., remembering, reasoning,.evaluating or judging and
creative thinking, - He felt ;hat'all of these should go on
hand in hand in any cl;;sroom. : Y

Pfeiffer & Davis (1965), after ana1y31ng the semestar
~axaminatlons for all nlnthbgrade courses durlng the year
1963-6L in Northetrn Ohio, were alarmed over the lack of
questions in th'e area of analysis, synthesis, andovaluatior‘x’.
Davis & Hunkins (1966) found it depressing that 877 of the
gquestions in the?Social Studies teit books for grade five
were knowledge questions, 1mply1nv that the hlgher level
questlons were needed to stlmulate or devalop hlghar
cognitive skills,.

If questidns are considered by educators and
psychologists to be so important for stlmulating thlnklng
'ablllty, then certainly some attention should be paid to

‘this area. Lombard' (1965) reminded teachers, "your tests
2
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are as important as your teaching (p. 38)." Brgdley (1966)
felt, "we pay less attention to the structuring of questioné
for purposes of enhanéing learning activitids than we would
care to admit (p. 4)." |

A taxonomy of educational objectives for classifying,
for assessing the students' thinking skills, and for
evaluating learning in terms'of student behavior&l\changes
was developed and described in a handbook “edited by Bloom
(1956). It is a tool for a creative approach to test
. construction. "Although the Taxonomy is%intended to have
~universal applicatibn, ft:ié particularly relevant to n
mathematics where most significant behaviors appear to
have cognitive origins (%Wood, 1968, ﬁ. 86)."‘.But "there
is still a tendency not to assess thé spudents? ability
to utilize or apply newly acquire& knowledge and skills
(Klausmeir, 1969, p. 1490)." An ann8tated bibliography |
of 116 studies involving the Taxonomy by Cox and '/ildermann
(1970) revealed that littlefreSaafyhfhad been\carried out
to determine the effects ofvvérious types of dﬁeétions:on |
‘the achlevement and crltlcal thlnking of the students.

_The authors of the ;azgngmz_gﬁ_ggusaﬁlgnal_gbnag&;zna

cornitive domain stated that item difflculty»is not necessarlly‘*

related to tﬂg cgigééxity of intellectual procesées’measured
Sz
by the 1tem§. Guttman. (1954), in presentlng the theory and

method of 81mplex analysls, wrote: ’1 g o '\;‘ .

U .



There is some dangér of confusing the nogibnlof
degree of complexity with that of difficulty. If we
say that subtration is more complex than addition,
we do not mean by this that subtraction is necessarily
more difficult than addition, Complex1ty and difficulty
‘have no necessary connection with each other (p. 283).
The Taxonomy is considered to be hlerarchical.
Becausq of this hierarchical principle, it has béen'argued
‘that items measuring the more complex processes are, by |
their very nature, more difficult than items measuring.the N
less complex processes. No émpirical‘study has shown thaﬁ
a relationship does indeed exis% between complexity and
difficuity. - | X |
It has been esﬁablished, however, that there is a
relationship between anxiety and performance. The specific
anxiety measures (test anxiety scales) are more highly :
correlated with academic achievement than the generall
anxiety measures They are: better predictors of academic'
performance than are general ani}ety scales and are able
tovaccount for variance in‘aCademic.achievement beyond that
accounted for by aptitude ’easures (Alpert & Haber,’l960;
Carrier & Jewell, 1966). There is a danger,kthén,‘that
differences in learning performanca might be a result of

test anxiety rather than level of juizzes. Precautions

must be taken to avoid such confounding of the variables.

" The Nagufe and Significance of thg;ggghlgm L ,
| This study attempted to determine the relétionship'

between the types of mathematics «quizzes (treatment) to
| _ e )
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which the students are exposed during a period of time with
the studeptds critical ﬁhinking and learning performance..
Answers to several specific questiot;hwere‘sought. Do the
students who are always given the hi‘}er level (levels 2,
3, and h;~in\%he Bloom's Taxonomy) quizzes‘or those always
lgiven the lower level (level 1 in the Taxonomy) quizzes
as a part of regular classroom experience berform better‘
in the low level questions of the final examination
(dependent variable)? Is therse any difference in the |
performance of the students in the higher 19&31 quesoions-
of the final examination? Is the critical thinking and
1earning performance of the students who have been subjected
to dlfferent types of quizzes 1nf1uencdﬁ by other independent T
variables such as intelligence, test anxiety, or sex.of the
students? J' /-
Psychological research is replete with studies
. dealing wiph questions and questioning (Aschner,‘1961;
Aubertine, l968;vBradley, 1966 Carner,-1963§ Class, 1935;
Davis & Hunkins, 1965;‘Devis‘&’Tinsley, 1967; Doak, 1970;
Ebel, 1969; Guszak, 1967; Jeffery, 1969; Johnson, 1955; A
QLleinman, 1965; Link, 1963; Miller, 1966 Pfeiffer & Davis, -
‘ Sanders, 1966 Torrance % Harmon, 1961; and Young,
- 1961). There is no dearth of studies showing the lack of -/ :
.higher level questlons used by the teachers (Davis & Hunkins,"
1966; Davis & Tinsley, 1967; Doak, 1970 Pfeiffer & Davis,

1965; and Sanders, 1966). 1 ‘_ - »



The development of the ability to think and the

stimulation of cognitive processes is important to education.
If the use of higher level questions helps the studehts
learn how £b organize, analyze, evaluate and judge ideas
and concepts, then the educators should emphasize questions
~ of this type. On th;’other hahd, if the usé of lower level
questions serves the same purpose as the higher level
questions, the researchers should stop complaining about
the lower level questions so often used by teaéﬂgrs. If
‘the levels of(questionéido not make ény difference in the
achievement and critical thinking of the students then the
researchérs and the educatofs should 1ook at other4factqrsfr
The findings of the study wi;lvhaVe v;tél mplica-
tions for educational plannihg, the specific obJeqtives of

a curriculum, and evaluation of achievemsent.
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CHAPTER 11

» REVIEV OF RELATED RESEARCH
N | A | |
\The review of research has been divided into three
parts. The first part heals with the level and types of
teachers' questlons, the secon@ part degls with the comparlsons

among several taxonomlc cla551f§§atlons, and the thlrd part

deals with test anx1ety. o . , : ,' v

Levels and Types of Teachers Questions_

that teachers Juestions, durlng class, emphasi
The- more recent studles (Dav1s & Hunkins, 1966; Dav1s &
Tinsley, 1967 Doak, 1970- Guszak 1967- Pfeiffer & Davis,
1965) show that teachers today have not changed much, in f
that they Stlll emphaSLZe fact- questlons ‘For 1nstance,‘
Guszak (1967) found that 70.4% of teachers dquestions were
confined to memory | | | l |
Dav1s & - Tlnsley (1967) observed that memorlzlng factS'
was the major cognltlve objectlve of teachers' classroom
questions. In fact they report’ that the students and
'teachers' questlons were either at level one or two as defxned
by Bloom (1956) : }' | i‘ - l , 'j - }f:
Doak (1970),'after studying verbal behav1or in the
ciaSSrcom by utlllzlng*tlme-sampllng technlques, 1nd1cated
qthat more thah 90% of clasSroom“verbalizatio;’Qas at levels_

v
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one and two according to Bloom's Taxonomy (1956),

; uch teaching, regardléss of the ability level of
the student, is directed toward the transferring--on
the pdrt of the teacher--and absorbing--on the part
of the students--of factual information (Doak, 1970,
p. 178).

. : . Al

The emphasis on memory questlons is not restrlcted

to the classroom verballzatlon. The tests made by the teachers
4 .

and the text-book questions also emphaslze memory.
Pfeiffer & Davis (1965) secured the semestqr_examinq/{
tions for all.ninth'grade courses auring the yearvl963—64

from a junior high §chool in Oh}o and observed that 100% of

-

‘the questlons in c1v1cs,/}ome ecBnomics and biology; 95% of

DY

the questlons in bu81ness'training; 58% of the'questions in

general mathematic® and 52% of the gquestions in algebra were
in sthe knowledge classification. They felt that .

L

recognition that knowledge is fundamental to all

other cognitive goals is certainly not justification

~ for emph?5121ng its acqu151t10n to the exclu51on of )
- thinking processes (p. 10).

| Davis &‘Hpnklns (1966) classified the questions from
three\fifth gfade‘Social Studies text booksvand found that\
87% of the questions‘were at.the knowiedge ievel; o
| | Torrénce & Harmon (1961)5were‘shocked'to_findvthaf'
the-studenfs‘in:the.graduate course ih ment&l hygiene dia
not eQén expect to be abie to use the'khowledge they‘were"

acquiring. : Lk

! Sanders (1966) -also supports the vieW—thatiteaChers
overemphasize the knowledge leVelfand'states'"manY°teachers"
offer students too few qyestions fequirihg translation, -

v



interpretation, appllcatlon, analy51s, and evaluatlon ‘tp ;5\
Kleinman (1965) reported that the teachers who asked
rrelatiyely larq’;miaers of critical—thinking questions
.imparted a significant;y better understanding of sciqpce to'
‘high ability seventh and eighth grade students
Doak’(l970) also observed a hlgh degree of congruence
Between teacher and pupll levels of thlnklng and states "it
appeared that the students were fulfllllng the teachers'
ob]ectlve Successfully (p. 178)." 'Guszak (196€7) is rn
agreement with Doak and found that "students invariably are
sensitive to 'what teachers want' and generally do a good job
'of supplylng it (p.r 227)." Ebel (1969),and Carnerv(1263) also
support the v1e¥.thatua teacher!'s questions have a controlling
effect upon students' learning. ™ - : | : 't_
~ Aubértine (1968) i Class (1935), Jeffery 41969){
Johnson 01955), Torrance & Harhon (1961) and Young (1961)
agree that the: type of questrons or tests glven determlne the
set adopted by‘puplls during study. _?or theapurposeyof this . g
’study the definition of~setiwillbbe the one givenlb§ Aubertinei
(1968) . |
A set is a- cognltlve process actlvated by a stlmulus
or stlmull perceived by a person in environmental situa-

tions, determining how one is predisposed to respond to
what is attended to in a glven 81tuatlon (p. 363). :

-

téomparison of Several Téxonomic Classifications

Slnce 1nstru¢tlon in any subject fleld is 1ntended to

help students acquire certaln abllltles and skill s an effort
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is usually made to spell out objectives and to select
learning experienoes necessary to bring them about. It is

] ,
futile to state objectives unless an effort is made to-achieve

them and then to evaluate this.attainment. When one tries to

>

analyze human performance one ends up with large masses. of
details. "The fundamental reason for this, of courSe, is that
human performance is complex (Gagne, 1965 (a) p. 17).," 1t i§¢\g
very diffigult if not impossihle to deal with this great

number of individual facts, butgas ohe goes on analyzing these
objectives the different varieties of ;Bman performance begin

to fall into categoriés. The purposes of thlS cla551f1catlon

fsystem are similar to those of biplogic4l taxonomles Several’

¢

- classifications of educational objectives aré.available, the

A L S : , .
one that bases 'its categorization on logical and psychological

principles should be preferred.

Av Sondensed Version of the Taxonomy of Educatronal

Objectives. Cognltlve Domaln

"In 19;/W; group of college examlners .attending the

American Psycholog1ca1 Association Conventlon 1n Boston S
/ .

dec1ded to deVelopth structure. that could a531st test makers
~S

as well as instructors in generq& They wanted ssme theoret-

/ 4

ical framework that could help them to communicate wi€F‘one

another about testing materlals, a framework that could

stimulate thought and research deallng wrth educatlonal

AN

problems Theylagreed “that such a theoretlcal framework

might best be obtalned through a system‘of classrfylng the
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goals of the_éduéational process i@loom, 1956, p. 4)v
The taxonomy is ﬁot a classification of instructional
materials or the inétructionai methods used by the teachér.
It is the classifiéation of "the ways in which individuals are
to act, think or feel as the result of pérticipating in some
ﬁnit 6f-instruction (Bloom, 1956, p. 125.? It is an éducgtional
1ogica1¥psychologiéal classification system. The condensédv
version of the tax0n§my is given below (Bioom, 1956, A A
pp. 201-207). \ | | | LN
- 1:00 Knowledge '&This involves the,reéali,of.specifics
| | a#d universals, the réc&ll,oflmethods‘
abd processsg) or the recall of a pattern,
'structuréﬁpf setting). 9
1:10 Knowleégé ofvspecifics
l.llfKnowlédge of'term}nology
1.12 Knowledge_offspecific?factsb -
L1:20 Knowledge of Qayéan&jmeéns of.dealing with spécificsu
////; 1.21 Knowledge’ofidbnventions | |
1.22 Knowledge of trends .and éequgnces
1.23'knowiedge_o; ciassifiéa£ions’aha‘gategoriesQ
1.24 Kpo&lédge of critgria . ' : | 3;~

" 1.25 Knowledge of methodology / o T &?f

1:30 Knowledge of the ﬁniverséls and abstfactiohs'ih-a “u
field
1.31 Knowledge of principles -and generalizétions
) = v . ‘ .

1.32 Knowledge‘of-theories;and.structures'_"

L
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2:00 Comprehension (This represents the .lowest level of

understanding, where the individuel
knows what iqibeing.communicated and

BN e ' .
can use 1t without necessarily
‘-relating it to lsther materi‘er
seeing itsxfull'implicetioné).

2.10 Translation

2.20 Interpretation

2.30'E#trapolation

- 3:00 Agglication (This involves the use of abstractions

. in particular and concrete situations).

A QQ Analzs1s (This involves the breakdown of a communic¥

\\
tlon ‘into its constltuent elements, such

N

that the relatlve hlerarchy of ideas is
made clearuand_that the relations baetween
~ - the ldeaS»expressed are made explicit) .
~4.10 'Analysis of.elements |
4.20 AnalysiS'of relationships
4.30 Analy51s of orgsniZational principles
5 00 Sznthe51s (Thls_involves the process of working
with‘pieces,.parts or elements, and . |
arranging and comblnlng them in such a_.
way as to constltute a pattern or
structure not clearly.there before).
5. 10 Productlon of a unlque communication e
5. 20 Productlon of a plan or proposed set of

L4

‘ operatlons



14.
5.30 Derivation of a set of ahstract relations
6:00 Evaluation (This involves judgments about the value

of material and methogs for given
purposes. The criteria used may be
those determined by the student or
those which are given to him).

6.10 Judgments in terms of internal evidence

© 6.20 Judgments in terms of euternal criteria

Studies Dealing’with Bloom's Taxonomy

Tya—

Avital (1967), J(ropp,’Stoker & Bashaw (1966b),

~—

McGulre (1963) and Stanley & BoltOn (1957) deal with the

a551f1catlon of - items by judges.‘ : | \
In McGuire's (l963l study, a panel of three members
independently classified ltems in the 1961 National Board
Examination of the National Board of Medical Examiners. lhe
raters used an eight-level adaptation of the Taxonomy. It
. was observed that 61%.of the items”received identibal ratings
from all the three raters, 93% of the items recelved 1dentlcal
Aratlngs from two or more raters and only in 7% . of the items
did. all three raters dlsagree o “ |
\'“__ In a study by Stanley 3 Bolton (1957) eight graduate -
: students 1ndependently classifled 227 1tems of the 8§ 2ec1men

Objectlve Test Items, A Guidé to Achlevement Test,Constructlon,

into an exact subcategory, Results 1nd1cate that four or
more raters agreed on 72% of the 1tems._ Stanley & Bolton. -;A,l

‘report that the agreement_among e1ght~raters was-quite high
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when only the six major levelsdwere'taken into account.
| Kropp, Stoker & Bashawe (1966b) in a three-year long
series of studies to explére.the construct validity of the
Taxonomy, repdrted that trained raters can classify test
items into. taxonomy categories w1th very hlgh degrees of
agreement ° .

Harasym (1970), Hunkins (1967, 1969), Kropp et al
(1966) and McGuire (1963) deal with the analyses of Taxonomy-
type data.

‘Hunkins (1967) investigated the effect of the various
types of q.‘stiens, classified according to Bloom's Taxonomy,
on puils overall social_studies'achievement and observed that
the use of high-level analysis and evaluatien questions
pProduce significantly greater seores in social studies test
than did lover level or knowledge qQuestions,

Hunklns (1969) observed absolutely no 51gn1flcant
difference in the puplls ablllty to deal with the knowledge
_ questions when the pupils who received high—cognitiye level

questions were compared with the pupils who received low

P

cognitive level questions.

Harasym (1970) undertook a study deallng w1th the
effects of three cognltlve levels of questions on achievement
of soc1al_stud1es and Observed no‘significant differenceﬂ |
Harasym had a short treatment period which was a major
weakness of hlS study .

: McGu1re (1963) in a Wtudy mentioned\eariier;,foﬁnd
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hierarchical and cumulativd characteristic of th axonomy .
She observed the higher correlation between the/igjacent
lévels-than between the widely separated levels. Kropp et
al (1966) supported the imputed hierarchical strﬁiture of

the Taxonomy. The hierarchical nature of the Taxonomy is

- supported by Anderson (1964), Kropp, Stoker & Bashaw (1966a),

McGuire (1963), Stoker & Kropp (1964), and Stoker & Kropp

- (1966).

Gagnéls Clagsification . -

Gagné (1963 a,b; 1964 a,b; 1965 a,b) attempted an
extensive analysi§ of learning types and tried to translate
these into educatinnal bbjectives. He talks about Response_
learning, Chaining, Verbal learning, Concept learningj
Principle learning and Prohlem solving. It must be pointed
out that Gagné is "inconsistent in the number of learning

types in the, various publication (Avital 1967, p. 33)" but

the ones cited above seems to be most valid 'separate entities.

The hierarchy postulated by Gagne refers to the actual act |
of solving a problem. f

| In 19éb Gagné waS'critical of Bloom's Taxonomy .
because "it cannot clearly distinguish a 31m11ar variety of u
learning experiences (196ha, p. 38)" but later on Gagne |
expressed a very positive attitude towards the Taxonomy.

Referring to the Taxonomy he wrote:
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‘»'\ﬂ
g? Although there is not a one-to-one correspondence
' *0f these categories with those I have outlined, there
“éare definable relationships between them, and the
51m11arity of the ‘basic idea 1s apparent (Gagne 19%5a,

.,\p 2,1)

g
?ﬁ” Yne extent to which the Taxonamy has been used is %
L

mentﬁgged earller in this chapter and also in Chapter 1.
}knxa'gn attempt will be made to lookt}nto some other
class1§;cations and see if theyYare not merely adaptations

ot the fﬁkdnomy. Ali these classifications referkspecificaliy

to mathematics and an attempt is made tb summarize them in

the wordings of the authors.

The International Study of Achievenent in
Mathematics Classification

The International Studyfof Achievement in Mathematics
ey _ ” '
attempted - e/ e

to test a number of fundamental hypotheses relating
to rhe outcomes of different patterns of educational
‘orqanizations set in a variety of social and cultural
contexts (Husén, 1967, p. 13).

To measure the achievement in Mathematics the measuring
'1nstruments had to té constructed. These instruments\hag_;g,/>
be appnopriate for application in the schools of different
natigns, 'The overall ob?ective in the test const:;ﬁﬁ?on was

to arrive at internationéily.valid\measuring instruménts
covering a wide*tange,of cbntent.ahd objectives (Husén , 1967,
p.oan).n o | . : |

After getting reports from the tweIVe countries on

the content and objectives of mathematics learnlc? of pupils -

v

xncfrcmjthe 13- year/zig to the’ pre-UniverSity level an

- a -
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international committeé proposed that the lest items should
cover the following categories of intellectual pfocess.
. A. Knowledge and information: recall of dginitions, :
notations, concepts.
B. Technique and Skills: manipulation and computation.
C. Translation of data into symbols or schemes and J
vice versa. y
D. Comprehension: capacity to analyze problems, to

L]
. A
follow reasoning.

E. Inventiveness: reasoning'creatively in mathematics.

The Item Bank Project Classification

Wood (1968) suggested the Item Benk Project
Cla551f1catlon of behav1oral db]ect%yes in order _to stlmulatéfth‘
the thoughts»of CSE mathematics teachers; Thls was ﬁroposed
as an alternative'method‘of callbrating attainment 1n.the |

CSE examination. The classification system, which was very’

‘
>

brief, is given below)
A. Knowledge and 1nformat10n recall of deflnltlons,
'~ notations, concepts. : | v | 3(
B. Technique and Skill: computation, ;qnigulation' of‘
symbols. | S N | ‘ o
C. Comprehension capec1ty to understani problem, to’

-~
translate symbolic forms, to follow. and extend

reasonlng
D. Appllcatlon of approprlate concepts in unfamlllar

" "y
P

mathematlcal 31tuat10ns.
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]

E. Inventiveness: reasoning creatively.in mathematics.
. -

Wood, the author of this classification admits that
these headlines are very reminiscentAof the International

Study of Achievement in Mathematics Classification (Wood,
. : r

1958, p. 89).

-

Indian National €ouncil of Educational
Research Classification

"
the National Institute of Education at New Delhi ran a

When the Departmgnt of C‘friculum and Evaluation at

training course on educational evaluation in October, 1966

the participants were given the following classification of

o

instructional objectivéﬁ'in mathematics (Wood, 1968).

/

Objective I. The pupii acquires KnoWledge of mathematical

terms, symbols, concepts, assumptions, principles,
formulae and processes.
)

The pupil

e

(1) recalls mathematicalbterms, definitions, formulae,

‘principies and processes,
(ii). recognizes terms, instrumehts,.pr&cesseé; etc;
Objective II. _The‘pUpil'develops Skill in
(a) bandlgng'the mathematical~instruhentsﬁ
(b)» drawing geometricél figures and‘graphs. 
(c) reading taﬁleé, chartéé graphs,.étc.
(d) .cdmputatién. |

:(e) handling mathematical instruments: ~,'
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The pupil
(i)‘ handles mathematical instruments with ease.
(i1) takes_necessary precautions'in using mathematical
instruments.
(1ii) takes measurements with accufacy and speeq.
(b) Dfawiqg geometrical figures and graphs:
The pupil |
(i) draws satisfactofyifreehand figures;
(i1) draws.figures and graphs to given specifications.

-

(1ii) dgahq figures and graphs neatly, quickly and

accurately. r
(iv) draws figures and graphs to scale.
(c) Reading.tables, charts,_graphs, etc.
THe pupil
(i) reads tables,lcharts and graéhs qulckly and
accurately. |
(ii) .co—ordinates different parcs,ofia table, gfaph}T
or chart. B
»Xd) Ccmputation:
The pupil | .

(1) doés oral calculations with speed'and~accuracy.

“(iii) does written wog:l/jstematlcally ‘ o
Objective'III. The pPups acqulres understandlng of o
mathemat1cal terms, symbols, concepts, pr1n01p1es,

K)
LR

formulae and processes.-

(11) does written calculatlons with speed and accuracy

/:\'.
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(1) gives illustrations for mathematical concepts,

The pupil

terms, principles, pProcesses, etc.
(11) explains mathematical terms,’concepts, principles,
etc. in his own words.
(iii) detects errors in definitions, processes, etc
“(iv) 1dent1f1es mathematical relatlonshlps in different
| 51tcatlons. ? |

(v) compares reiated‘mathematical concepts, processes,

' figures, etc. | |

(vi) dlscrlanateS between closely related concepts

)terms, processes, etc,

(vii) verballzes symbollc reiatiOnships and vice versa.
(viii) verifies results. - -
Objective IV. The pupil Applies ‘the knowledge:of

mathematics to unfamlllar sltuatlons.
The pupll | | |
(1) reduces an unfamiliar 51tuatlon.to a famlllar
51tuat10n )

(ii) establishes relatlonshlps among the data., |
(iii) ‘}udges the adequacy, 1nadequacy orvsuperf1u1ty of

| data. | T
(i?) 'selects most approprlate formulae, meth&ﬁ orﬁ

| process to solve a problem c . |
(Vih makes generallzatloqs. | . o

(vi) draws inferences.
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(vii) estimates results.

[ 4

(viii) predicts on the basis of éiVen data.

A

The College Entrance Examination

Board Classification

1960.

1.

2.

.graphlc form,‘and conversely the ability. to 1nterpret

Tt

The_College Entrance Examination Board used the

. following list to construct mathematics achievement test in

Manipuletive.skills and abilities.
Knowledgé and understanding.of formulae, theorems'and
mathematical terms. | |

Ability to translate sentences into algebraic or

/

algebralc ar graphlc representatlonl

‘A 111ty to draw conclu51ons_from ddta given.

Ab\lity to recognize which facts or processes:afe‘_
nece‘sary.for the.solution of a problem, and to use
e eccurately‘in the solutiOn. | - |
Ab111ty to V1suallze forms and relatlonshlps ln three
dlmen51onal s%Fce, and to apply knowledge of algebra,

plane geometry, or trlgnometry, as, well as solld

jgeometry, to problems 1nvolv1ng them.

l ‘and 2 correspond to category l of the Bloom Taxonomy,--

3 and 4 to category 2 of the Taxonomy, and. 5 falls in//‘\J

~ 7

¢ategory 3 of the Taxonomy

School Mathematlcs Stu@y Group Classrflcatmon

L3

Dlssatlsfactlon w1th the prevalllng notions of content -

-t
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validity led the School Mathematics Study Gro
conclusion that there are many components. of mathematical
ability gather than a 51ngle unltaryrgralt. - To esiabllsh
content lidity
:First one must define carefully the units of

subject matter and the behaviours associated with

those units . . . . And second, one must establish

a sampling procedure sqﬁthat the appropriate behaviours

are adequately measured’ (Wwood, 1968, p. 88).

The following schemes map the universe of behaviours‘&hibh

emerged (Wood, 1968, p. 88).

Knowing: = Knowing terminology, facts, and rules. \
- Translating: Changing from one language to another B
/ : . Expressing ideas in verbal, symbollc, or
! i geometric form _
-~ Codlfylng patterns.

’ﬁénipularihg: Carrying out algorithms
: U§ing techniques.

Choosing: - Making comparlsons
E . Selecting approprlate facts and technlques
' Guessing A :
Estimating o » S -
‘ ‘ . Changing one's approach ' i
Vo ' Selecting new symbolism.

Analysing: -  Analysing data o
S ' Finding differences :
Recognizing relevant and 1rrelevant informatlon
- Seeing patterns,.lsomorphlsm, and symmetrles
Analysing proofs
Recognizing need for addltlonal 1nformatlon
Recognizing need for. proof or counter example.
Synthestzing: »Specializing-and genera1121ng
C Conjectuing
.Formulating problems :
"Constructlng a- proof or a' problem.
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Evaluating: Validating answers

Judging reasonableness of answers

Validating the solution process

Criticizing proofs

Judging the significance of a problem.

All the above classifications can be said to have

been inspired by the Taxonomy and the affinities with the
Taxonomy has either been acknowledged or is veky clearly

evident.

[

Studles Deallng w1th Test Anx1ety ;

Alpert & Haberf(l960), Carrler & Jewell (1966),
Chansky (19667, Gaudry & Splelberger (1970), Harleston (1962)-
Ruebush (1960),‘Sp1elberger (1966) and ‘Stennet (1967), have
established that a relatlonshlp does ex1st between anx1ety
. and performance studles (Alpert & Haber, 1960, ‘and Carrler
& Jewell, ’1966) have shown th74 test- ank1ety scales account__
for variance in academic pergormance beyond Ehat accounted -
for-by‘aptitude meaSpres; Carrler & Hewell (1966) and
Chansky (1966) have found that anx1ety 1nf1uences academlc
;performance dlfferently in boys and gltls. -

. _ _ .

aSuhmary‘

Questlonlng 1s one»of the most w1dely used 1nstruc— fh“
tlonal tools used by teachers and most of the tlme the
questlons are at a low cognltlve level and requlre the
students to memorlze facts. |

Studles have shown that the type of questlons used

by the teai::§§ cause a set formatlon and this has a’
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controlling effect on students' learning. The students

supply the teachers with what they want, ahd there is a

high degree of congruence between students' and teachers'

levels of thinking.

Research dealing with Bloom's Taxonomy has
established that there is a high degree of agreement when

the raters classify items in a test accbrding,to the six

‘levels of the Taxonomy. The.Taxonomy is hierarchical in

nature.

-

- The fact that a relationship‘éxists between level of

anxiety and academic performance and that anxiety influences

- performance d;fferently in boys and girls has'ﬁeeh well

established.
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CHAPTER III
DESCRIPTION OF INSTRUMENTS, EXPERIMENTAL
* PROCEDURE AND VARIABLES

The procedure in géneral was to form two gréups of
students and to instruct them in the same way and to give
them the same vfinal axamination. One group, howéver, w@'
given quizzes hade up of lower level items, while the other.
group's quizzes consisted of higher levél items.,,Performance’
of the two groups on the final examination was then compared.

Asimentioned'éariier, én.attempt was also made

to study the relationship between the type of quizzes the

fstudénts”were giveh and their critical thinking, therefore

an inStrumént qu measuring critical ghi king Waépneeded;.
. The study was also concerned with the r ati ghip that

intelligence and teét énxiety~might have. on achieﬁément

quizzes and ¢ritical thinking, therefore,Itests of

| intelligéncé;ahd test anxiety'were needed.

Ingtruments

| The followihg instruments were used in the’ study.‘
a)‘ Lower Level QUIZZGS Set I.' |

s

'}va Higher Level Quizzes Set I.

¢). Final Examination I.
d) Lower Level Quizzes Set II.

" a) Higher Level Quizzes Set II

f) Final Examination II.
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g) Watson-Glaser Critical Thinking Appraisal.
h) Otis-Lennon Mental Ability Test.

i) Test Anxiety Scale.

izzeg and Final Examinationg: Instruments f
The subject matter covered by the teachers consisted

of first, fourth and fifth chapters of Secondary School
Mathematics Grade Twelve, (see Appendix).

The experimenter made seven quizzes based on'the
- subject matter of the first chapter. Next he spent some
time with three oualified and experienced teachers discussing_
the various categories in Bloom's Taxonomy. The condensed
version of the Taxonomy was supplied to each of the three
teachers After this, the teachers rated each question in

the quizzes according to Bloom's Taxonomy. The experimenter

" selected those questions that received the same rating from

all the three judges and administered these quizzes to more
than one hundred students.‘ The responses were used for :
item analysis. Thg,experimenter then mad® a set of seven
lower level quizzes. Containing questions rated as knowledge
‘questions...Six of these quizzes had twelve questions each
while thelseventh quiz had sixlquestions oniy. Similarly,

a set of seven higher level quizzes comprised of questions
rated as Comprehension, Application or. Analysis was formed._'
Six of the quizzes had thirteen questions each and the |

'seventh contained seven questions.‘
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Two quest}ons from each lower level quiz containing
twelvevquestions and three questions from each higher level
quiz containing thirteen questions, along with one and two -
"questions from the remaining lower and higher level quiz
respectively werae taken at r~ndom. These questions fgrmed
the final examination on Chazéer I. This examination was
labelled Fihal Examination 1{ " Thus the Lower Level Quizzes
Set I and the Higher Level Quizzes Set I each ‘contained |
seven OUlzzes with ten questions in each of the s8ix quizzes
and five questions in the secenth quiz.

" The experimenter reheated the same procedure .of
making three Quizzes and a final axamination on Chapter IV
ahd V. But thls\tlme there were twelve and thlrteen questions
in every lower and higher level quiz respective}y. |
questions from each lowsr level quiz and three questions

from each hig

iz were taken at random to form
"Final,Examlna very quiz in the LoﬁervLevel
Quizzes Set II‘ Kigher Level QnizZeSjSe§ II:ﬁeS
1eft with ten qu | |

' While the‘

/ chprising the‘final eramination“f‘;
were judged to be! "ifferent thought process level, as
~defined by Bloom,d urther check on whethar a hierarchy |
- was actually pree: _5was carried out. For Final Examination"
I, items were grot od accordlng to their taxonomy category,

7which in effact, produced four subtests:”The intercorrela-

tions of these four subtests were. found to determine the
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order of complexity. The results of this procedure are

]

shown in Chapter IV.

Watson-Glager Critical Thinking Appraisal
Watson and Glaser (1964) view critical thinking as
a composite of attitudes, knowledge and skills. |
This composite includes: (1) attitudes of inquiry
that involve an ability to recognize the existence of
problems and an acceptance of the general need for
evidence in support of what is asserted to be true;
(2) ¥nowledge of the nature of valid .refersnces,
abstractions, and generalizations in which the weight
or accurary of different kinds of evidence are logically
determined; and (3) skills in employin% and, applying
the. above attitudes and knowledge 9).

, Rust, Jones & Kaiser (1962) explored the domain of
critical thinking by factor analysis, obtaining three
factors. Two factors, General Reasoning and logical
Discrimination or Application of logical Principles were
‘fairly strong but the third factor called Semantics or
Verbal Understanding was less clear.' '

- Guilford's fac€or-analytic. studies (Guilford 1965)
shed 1lé;t on the relationship betveen critical thinking
‘ anq\intelligence Cognition (discovery) factors, production
(solution) factors and evaluation (relatiVe suitability) \
'factors were the three factors tha Gui 1ford found most
pertinent in problem solving This is very much like the
, Watson Glaser view of critical thinking. f
A Watson Glaser Critical Thinking Appraisal is a }

revision of the Watsnn Glaser Tests\of Critical Thinking.-
i ‘
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It is avallqble in two forms, YM and ZM. Each form-consists
of five subtests vhich are described i the Manual (Watson
& Glaser 1964, p. 2) as follows:

Test 1. Inferenca. (Twenty items). Samples ability to
discriminate among degrees of truth or falsity
of inferences drawn from given data.

Test 2. Recognition of Assumptiong. (Sixteen items).

Samples ability to recognize unstated assumptions
or présuppositions which are taken for granted in
given statements or assertions.

Test 3. Deductions. (Twenty-five items). Samples ability
' to reason deductively from given statements or
premises; to recognize the relation of implication
between propositions; to determine whether what may
seem to be an implication or a necessary inference
from given premises is indeed such.

Test 4. In&gngretatlon (Twenty=-four items) Samples
ability to weigh evidence and to distinguish
between (a) generalizations from given data that
are not warranted beyond a reasonable doubt, and
(b) generalizations which, although not absolutely
certain or necessary, do seem to be warranted beyond
a reasonable doubt.

Test 5. Exglgaﬁigg of Arguments. (Fifteen items). Samples

- ability to distinguish betwegn arguments which are
. strong and relevant and those which are weak or
irrelevant to a particular question at issue.

Norms: Nofmatiye data are given for employedvadults in
executive and managerial occupations, cbllege:students, andi,
students from grades 9”through 12. Norms for.the'secondéry.

school are based on 20,312 students from 13 states. ,

Reliability: Reliability data, consisting of split-half

‘internal consistency estimates, corrected by Spearman-Bfown
)

are -acceptably hlgh ranging in the upper 803 for form ™

and lower 803 for form ZM
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éYalidjpy: Validity data for the test come from the correla-

tion of the test with other tests, from factor analytic

'studies and judgments on its content by other experts in

the field
The items of the Watson-Glaser Critical Thinking
Appralsal represent an adequate sample_of the five abilities
‘set forth by the Cooperation Study of Evaluation in General
Education. The five abilities are (Watson & Glaser, 1964,
p. 10). | ‘
1. The ability to define a problem,
2. The ability to select pertinent 1nformation for the
solution of a problem.
~ 3. The ability to recognize stated and unsceted
- assumptions.
L. The ablllty to formulate and select releﬁant and
promising hypotheses.
5. The ability to draw conclusions validly and to Judge
‘the valldlty of inferences.
@The five subtests™ according to Hi1l (1959, p. 796)
"are clearly pertinent to most definitions of eritical
thinking." _
The mention of factor-analytic study (Rust, Jones \
& Kaiser 1962) has alfeady been made. Rust (1960) factor
analyzed the items of the Watson-Glaser, the ACE Test of
Critlcal Thinking and the Principles of Critical Thinking
Test prepared by the Illinois Curriculum Program Committee
for its Critical Thinking Project. Using Thurstone's |

centrold method, she found a weak general factor.

Correlations between the raw scores on the Watso -

Glaser Crigical Thinking Aggreisal and other measures of

&5
2

&,

s
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intelligence range from .55 to .75 (Watson-Glase¥\1?§h,
p. 10)

The Correlations of Watson-Glaser Critical Thinking
Appraisal with.other intelligence tests might be taken as
evidenca of concurrent validity;‘the factor analyses (Rust
1960; Rust, Jones & Kaiser 1962) which have been done may |
be classifled as evidence of the test's construct validity.
Studies by Dressel & Mayhew (195&) Guilford (1956), Hill
(1959); Houle (19&3); and Morse & McCune (1957) showing
the resemblance and overlap of the views of Watson and
Glaser on cr1tica1 thinking with ‘the others may be best -
classified as evaluation of phe tests' content Va;idity.

Hili (1959).considered_tne teet tonbe of high.,‘
quality (p. %797) Shd Hovland (1959) opined that the "test
is a conscientous; imaginative effort‘to nrovide appreisal
in a mrst dlfficult area (p. 797) " The test has been used
by Bledsoe (1955), Hollenbach & De Graaf (1957) and O'Neill_'

(1966) to. mention only a few instances.‘
Y

-Le fental Abili -

The Otls-Lennon Mental Ability Test is the fourth"
reV1sed edition in the -Otis series. The first edition,
pub lished in 1918 was the first group test of mental
ability. The series meaz:;szyfhe general mental ability
and not the innate menta acity. The tests are availableﬁ

in two forms J & K, each with six 1eVels:‘Pr1mary I and II,“f
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Elementary I and II, Intermediate and Advanced The present
study used Form J, Advanced level which is recommended for
use with typical secondary school,pupils.
Norms: The norms are based upon approximately 200,000
students'from 117 school systema in 50 states (0tis-Lennon
1967, p. 23).
eliabiljﬁi' Alternate~forms, split-half corrected by the
Spearman Brown formula, KR20 and test- retest reliabilities
are .92, .95, .94, and .87 reepectively (otis- Lennon, 1967‘
pp. 20-21). Chissom & Thomas (1971) found the reliability |
coefficient of Primary I level using the split-half odd- even .
method to be .91 after it was corrected by the Spearman-
- Brown formula. | _ | |
* Yalidity: Correlation coefficients wibb Iowa‘Teete of Basic
lSkills, California Achievement Tests, Obis Quick-Scoring ,
Mental Ability Tests, Lorge-Thorndike Inﬁelligence’Test;;
- School- and College Ability Test, Ohio Survey Test, SRA
Primary Mental Abilities, Differential Aptituyde Tests, The ’llfﬁ
American College Testing Program Examination, and the |

National Merit Scholarship Cualifying Test cluster between
.85 'and .93 (Smith 1970, p. 92). |

Te g& Anxiety Sgale' | -
. , The Test Anxie§§~8cale is one of the sit scales of

the Auto- biographical Survey (Sarason 1958a, 1958b) Aa
.fthe name iqdicates;»the scale attempts to fathom the‘test
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anxiety of the students. It consists of 21 statements to
be answered true or false. Most of these statements are-
derived from items in the Test Anxiety Questionnaire used
by Mandler and Sarason (1952). Safason (1958a) report the.
test-retest reliability of Test Anxiety Scale to be above

.78,

Experimental Prggédurg , |
The sample for the study consisted of all the
students taking Mathematics 30 in a high school in Edmonton.
Four ‘teachers and six classes took part in the study. ’Two
,teachers taught two classes ‘each and two teachers taught
one class each. Before the experiment commenced, all the i
students were: given the Otis- Lennon Mental Ability Test “
and the Test Anxiety scale developed by Sarason. All the
students in a class were taught by the same teacher in
the same classroom. Each teacher randomly divided a ;
class into two groups for the:purpose of giving quizzes}
The students were‘not‘auare bf’any»grouuing;' They were
| not separated in ahy wa&. One group was always given
}uthe higher level quizzes and the other always given lower .
level quizzes. | I
‘**f; —‘;‘i_i\IEEKEngﬂfijffflfcored. The'ansuer sheets'were-

returned to the students but‘\*t“the~questigv\pooklets..

After covering Chapter I and giving a11 the quizzes s
based on that Chapter, all the quizzes that a student had :

~ taken were. returned to him or her, to study in the classroom
: - . : g
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for a day. The teacher did not diécués any question‘from
any quiz in the classroom but answered individual questions
posed by the studénts in his class. In.fact; thé,students
were asked to study on theif ovn, not to discuss aﬁy'
quegtion witﬁ onéfahdther and to discuss any difficulty
they might have with the teacher. At this stage, all the
students were given the Watson-Glaser Critical Thinking
Appraisal. ‘It_wés followed by Final Exaﬁination I the
next day. o l , o

The students werse told that the marks they_réqelvéd -
in the quizzes and in tﬁq final eiaminationfwouih determine

their grade for the first report card.

| Table 1 A _
TOTAL NUHBER OF STUDENTS YIELDING COMPLETE DATA

Treatmeht ' '~ Male .‘_‘ - Female Total
Higher'LeVEl'Quizzqs- 56 . l38'}_ R 9%,
Lower Level Quizzes' _51_ ‘ ";32 ['..A' ";25' ,
| - 113 ST 190
. . Yariables f:l

‘Sex, . intelllgence score as measured by Otis-Lannon

Mental Ability Test, ‘and test anxiety score as measured by o .

‘ Pthe Test Anxiety Scale developed by Sarason wera the

v,independent variables in the study. :

Sgprea on the following tests were the dependent



vériablea in the study.

(1)

(11)

(111)
(iv)

(v)

Watson-Glaser CriticalfThinking Appraisal.'
Lower Level questiéhs of"Finél Examination I. .

Higher Level questions_of'Finai Examination I.

Lower Levél‘queStiéns 6f_Fina1 Examination II.

,Higher Level'qugstions of Final Examination II.
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CHAPTER IV
HYPOTHESES, RESEARCH DESIGN, ANALYSES, AND RESULTS

The central question in'tnis study was whetner th9..l
level of'quizzes used'by the teacher'as.part of:teaching,
hed any relation with the'lesrning performance and/or’the
critical thinking of the students. _An;attempt was_also
made to determine if‘sex,sintelligence, and test anxietjf'

" were related to the performance of the students or to their

cri's{cal thinking.

AP _' L LEARNING PERFORMANCE ,

_e_la_L__Lagzsed I:ni._&_.c_igmsnsa “6
Le and Level of Quizzes

Since the central question was one of levels :of”’ J
quizzes used by the teachere, hypctheses l(a), l(b), l(c),’
and 1(d) below were formulated to test if the level of
quizzes had any relationship with the academic performance,
of the studbnts. | | ' |

ﬂmi_ssis_iia)

There is no significant difference in’ bhe scores on .

the lower level questions of Final Examination I between the
students vho were alvays given the higher level quizzes and
those who were always given the 10Wer level quizzes. S

There is no significant difference in the. scores on
higher level questiens of Final Examination I between the

'fj37eé‘v

- Ol



38

students vho were always given the higher level quizzes and
thesg_zhgawere always given the lower . level quizzes.

The same hypotheses were repeated using Final

Examination IT. 1.e.,

.xmt__ms__(_) '
. There is no significant difference in the scores on
the lower level questions of Final Examination II between -

the students who were always given the higher level quizzes
and those who were alwayj given the lower level quizzes.

Hypothesis 1(d)

- There is no 31gnificant difference in the scorss on
the higher level questions of Final Examination II between
the studants »ho were always given the higher level quizzes
and those who were always given the lower level qulzzes.

It was decided to test hypotheses 1(a), and 1(b)
' firét. If no significant difference was found ‘the same
.treatment was to be continued on the same group for an . Q
additional period of time. If a sfgnificant difference was
observed the groups vere to be interchanged. This-would
' lengthen the treatment period if no difference was obserVed
“and sherten the treatment period if a significant difference
- was observed These differences in length would occur because z
before Final Examination I every student was giVen seven o
. ;quizzes,whereas after Final Examinationll and before Final i"‘

” Examination'II.students vere givenjthree quiZtes,f

: ReT tvd

Is the sex of a student related to his or her

'4

.learning performance9 Can it be said that persons of one
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‘sex differ significantly in their learning from those of the
'ofher sex? Hypothesis 2(a), 2(b), 2(0),_and 2(d) were
formulated in order to find ansﬁers to these imporiant'

questions. | |

Hypothesis 2(a)

There.is no significant dlfferencs in the scores on

the lower level questions of Final Examination I between
males and females vho were glven the same level of quizzes.

H hegis 2(b

There is no 31gh1f1cént difference in the scores on
the higher level questions of Final Examination I between
males and females who were given the same level of quizzes.’

~ As in. Hypothesis l the above two hypotheses were

-repeated using Flnal anmlnation II i e.,

thesig 2

There is no significant difference in the scores on.
~the lower level qudstions of Final Examination II between
males and females who were given the same level of ‘quizzes.

o R o
There is no slgnlficaht’difference in. the scores on

the higher level questions of Final Examination II between
,males and females who were given the same. level of quizzes.hli

: There is no significant difference in the scores on
-the lower level questions. of Final Examination I among high
medium and low intelllgence studihts whO'vere given the same '

o level of quizzes. o _ ‘ . S

s




, _ . _ ‘ LO

~ There is no significant differehcé;in the scores on
the higher level questions of Final Examination I among high,
medium and low intelligence students who were given the same

level of quizzes. :

J

Hypothesis 3(c)
There is no significant difference in the scores on
the lower level questions of Final Examination II among high,

medium and low intelligence students who were given the same
level of quizzes. ' ,

Hypothesis 3(d)
| - There is no significant difference in the scores on |
‘the higher level questions of Final Examination II among high,
medium and low intelligence students who were given the same
level of quizzes. o o o '

The main purpdse of hypothegeg.BTaf,‘B(b), 3(c), énd.A )
-3(d) was.td.see,whetﬁer ﬁhere is é reiatioﬁshiﬁ-betweep o //
intelligence.and learhihg’performance.' B
Bémm.h.&ﬁﬁign_' | - :
| " To test phe_abogzlhypotheses, analysis of variance : |
was performéd, uging the scores on (a)lower'lévei questibns
of Final Examiqiz;on I,_(b)'higher leve; qﬁestibns o£»Final
Examination I, (c) 1pwer,1evel qugstions_ofAFinai famynation -
11 and (d) higpezf level _qu:s‘tiorisilof Final Examination II, -
| ~vr§spgctiVe1y;.,Tablesiz, 3, h,iandis give tﬁe‘résulﬁsfbf
these analyses. ?hé‘thrae factora,in thp,degignfwere" 
.'Tréatmqnt;vSei, and.Inﬁelligence‘aﬁd‘ hé'QCOrés;bn‘the‘g' -

" quizzes were ﬁsed'as‘thé'criterion _easuquy
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Tables 2, 3, 4, and 5 reveal that the following

hypotheses were rejected:

1(d) see Table 5

2(b) see Table 3

3(e)"see'Table 2

3(b) 'see’Table 3

'_3(0) sée\iable L | L \‘ .)4
3(d) see Taple 5 .
None of the other hypotheses was rejected.

| Rejection of ‘hypothesis 1(d), and §%comparison of
‘means (see Table 6) indicated that in the higher level
- questions of Final Examination II the mean score of the
students who wera given higher level quizzes was significantly
higher than that of the students who were given lower level
quizzes. In other word? ‘the students who were given the
'higher level quizzes performed significantly better in the
higher level questions than those who were given the lower
-level quizzes. The difference was observed only after the?
treatment had been in effect for the complete duration of

the experimen_ -~ a period of seven weeks. S L

Rejecti n of hypothesis Z(b), followed by a
comparison of the means (see Table 7) showed that males |
;performed significantly better than females on the higher S
level questions in Final Examiﬁtion I. The correspor‘.ng. .
difference on Final Examination I, “though in gavor of the
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males,'gpproached but failed to reach significance(.’_;;;;:3
is, therefore,‘ineonclusive evidence that males performed
better on higher level questions. A ;
Rejection of hypotheses 3(a), 3(b), 3(c), and 3(d)
indiggted, not surprisingly, that intelligence was related
to learning performance. Scheffgfs.pﬁocedure'fof making
comparisons was applied, and it was found that for all |
four hypotheses there was no significqnt difference in
‘achievement scores betweén the high and m dium intelligenqe»
‘groups. However, in all four césea‘the fferences were
signlficant between the low intelligenc group and the
med1ium 1ntelllgence group on the one hand .and ‘between -
~the 1ow intelligence group and the high intelligence
group on the other. . _ | ) .
In summary, there wae no significani‘difference
in the learnlng performance between the high and. medium
intelllgence students but the learning performance of the
ow 1ntelligence students was significantly‘different from :

/ that of the high as well as the medium intelligence groups.v“-

N | GRITICAI. THINKING

Is there any difference in the critieel thinking of

the students who were given higher level quizzee Irom thoee " 

‘given the lower level queetions? The weteonbﬁlaeer critice}f;2~
Thinking Appraieal was adminietéred to all the eeudente



Hypothesis Related to Critical Thinking and Sex

‘Tablth 81V6S;th0'résd!tS'obtaine§;~"f

Rasults SRR L ey e
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in the~study to éssist in finding an answer to this question.

Hypothesgis 4

There is no significant difference in the scores on
the Watson-Glaser Critical Thinking Appraisal between the
students who were given the higher level quiz%Zzes and those
who were given the lower level quizzes. - -

Hypothesis 5 TR S |
T Thére:is no. significant differencé'in,the'scores on
the Watson-Glaser Critical Thinking Appraisal between males
and females who were given the same level of quizzes. |

LY

There is no significant difference in the scores on

the Watson-Glaser Critical Thinking Appraisal among the .
high, medium and low intelligence'studanta, . PR

| Bganétsh;ggﬂizg-

‘To test hypotheses 4, 5, and 6, a Treatment X Sex X -

’ 'Intelligence;(zxzx3) ahalysisJ6f3varidncéfw36jdﬁne,:uQing“‘

the scores on the Watson-Glaser Critical Thinking Appraisal. .

..‘ﬁypbtheéoa.h, 5;'énd:6},@;,’,gsqggid;yffﬁigfﬁééhqf7;"“'

| that“the_léyel offquiz:o;; theAggiagpd]§§Qf£ﬁﬁiiiié§§§§fi!hjgsﬁv
level of théfgfngntagara"a11 r01a§§diﬁgkzd6§§§€¢hfgztt§§§;fﬁv°7

v . ) . . » . - R T .(
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thinking as. measured by the Watson-Glaser Critical Thinking
Appraisal : o '.\
| The students who were given higher level quizzes
scored 31gnifiCant1y higher on the Watson- Glaser instrument
than those given lower level quizzes. The means of the two
groups were 58.07 and 54.36 respectively.

Males did significantly better than females, with -
means of 57 75 and 55. 25 reSpectively.

The high, medium and low intelligence students
'differed significantly from one another. The means were

. 66.12, 56..11 and 50,89 respectively. |

R .

TEST ANXIETY

Rel o Test Anxiet
n rn Performance - o

Is test anxiety related to learning performance of
_‘the students? This question is important because it is
‘possible that test anxiety is a confounding variable 'Qi
affecting gcores.' The hypotheses set forth below were
.formululated to answer the question. o
There ie no . significant dirference in the scores on .

~ the lower level questions of Final Examination I among thej"
'high medium and low test enxiety studenta.

: There is no significant difference in the scores on _ h
, the higher level questions of Final E:anination I alung =
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high, medium and low.test anxiety students.

thegi
There is no significant difference in the scores on

the lower level cuestions of Final Examination II among
high, medium and low test anxiety students. :

Hypothesig 7(d) -
" There is no significant difference in the scores on

" the higher level questions of Final Examination II among
the high, medium and low test anxiety students.

prgthegis Related to Tast Anxigtz ’
and Critical Thinking
. Hypothesis 8 |
There is no 31gn1ficant difference in the scores on:

' the Watson-Glaser Critical Thinking Appraisal among the
high, medium and low test anxiety students.

Research Desien o
' To test hypotheses 7 and 8, a Treatment X Sex X
'Anxiety (2X°X3) analyses of variance was performed repsatedly,
u31ng scores on the lower level questions of Final |
' Examinatlon I higher level questions of Final Examination N .
-‘I lower 1eve1 questions of Final Examination II, higher :
leyel questlons of_Final.Examinatioq II, and the scores onyh
the'watson-Giaser Cricicel”Tﬁinking Appreisel;v Tables 9,
10 11, 12, and 13 give these analyses respectively. o
Results
o o Hypotheses 7(a), 7(b) 7(e), and 7(d) wers all
"'accepted (see Tables 9, 10, 11, and 12) indicating that
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no relationship was found between test anxiety and learnin

- performance on all the four mathematics examinations

Hypothesis 8 was rejected at the .05 level (see *

Table 13), that is, test anxiety scores were found to be
related to critical thinking scores. ~¥eans of 5h 31 55.82,
and 60.83 occurred on the Watson- Glaser Critical Thinking
Appraisal for the hlgh medium, and low test anxiety
groups. Scheffe s test was again used to test for the
difference. It was found that the mean critical thﬁnking

| score for the low test anxiety group was 31gn1ficant1y

higher than the mean for either the medium or high test»

anxiety groups.

Comparison of -Complexity and D;ff;gglgx o |
o Final Examlnatlon I was. composed of 13 Knowledge,
7 Comprehen31on, 7 Application, -and 6 Analysis questions.,
Final/Examination I can, therefore, be considered to consist
of four subtests. - Scores on. these subtests wene calculated

and then analysed with a view to determining whether a.

hierarchy was present.
| Guttman s aimplex theory (Guttman, 195 ) is
lfundamentaliy concerned with studying the ord:"s of

- complexity nd Kaiser (1962) suggested the meth

for
finding the optlmum simplex arrangement. . 'i o
Guttman (195&) used partial correlation to define
ordering of variables along a dimension of complexity.
According to him, variable Z will be intermediate in

complexity to variables‘x and Y if the pertial correlation

i

v

&
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between X and Y'is zaero when Z is partialed out, i.e.,
YXY . 2Z=0. |

It is not common to get a perfect simplex from a

59

set of data obtained from a research. PHowever, such data

may form a quasi-simplex. In the correlation_matrix~of
such a set of tests, the correlation coefficients betwaen
the tests taper off in all'direCtithafrom the diagonal,
i.e., the largest coefficients occmr next to the main
diagonal and they go on decreaei\‘ as they recede from

the main diagonal

As mentioned earlier, F;n?l Examination I was
composed of four subtests.\ ng/intercorrelations of
these tests ware determined as a- first step to find if a
simplex arrangement existed. Table_lh gives these
interCOrrelations.' The largest coefficients ere near
the main diagonal and, with a few minor exceptions,
taper off in all directions frem the'maidﬁdiagonelﬁ
‘This means the compdexity of the tests increases from

' Knowledge’to Analyeis. The Knowledge qﬁestions are the
least complex and the Analysis questions are the most.
A quasi-simplex, therefore, was inferred fo be_bresent;

The analysis of Final Examination.Ieeuppli;d,

, evidence that there»were, indeed,  four thought process
. levels represented, and that they were&in the expected
order of complexlty.

The difficulty of each test was: obtained by
dividing the stm of scores on the,test by -the number

8’in the test and multiplying the quetient
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by 100, The difficulty levels of the Knowledge, Comprehension,

Application, and Analysis subtests were Sh.41, 56.31, 48.0h ~
and 42.98 respectively. To test for the significancg of» .

differences betveen these difficulties, one way analysis
of variance, with repeated measures, was performed after
converting the scores of each student in each subtest to

a percentage. Table 15 gives a summarY‘df the results.

~ According to this table, the null hypothesis of no

LA

difference in the difficulties of the .sbutests was
rejecped. Tﬁkey's HSD test was \performed usingiMean

Square Residual & Mean Square Error with X - .05. This

showed that with the oxception of Knowledge. and'comprehension”
subtests, the difficulties of all the other tests vere . |
significantly different’ from one another. '

Thus, in order of,incrca31ng complexity, théltests |

can be arranged as

(Knowledge) ”(Comprehension) ”’(Applicaticn)pl (AnalysiS),

1an¢,dcccpdihg to increasing difficuity:

J

Khowled a) ‘ ' -' - o
Compregcn31on) (Application) _L (Analysis)

The order of difficulties seems similar to the )
order of complexity -
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CHAPTER V.

SUMMARY CONCLUSIONS, IMPLICATIONS AND SUGGESTIONS
FOR FURTHER RESEARCH )

SUMMARY.

v 1 £ es and ing Per

7 There is no . significant differad%e in the scores of
the lower level questions_between the-studqnts who were
given the iéherllevsl quizzes, and the stddents4who were
givsn :Eg/?ower level quizies.’ Hovwever, the stdﬂents who .
‘were giveh higher level quizzqs.psrformed.signifiéantly
better in the highér level qusstions thanthé_stddents who
were glven the lower 1eve1 qulzzes. The'differehss Was»

 observed after the students. had taken the quizzes for a

certain length of tlme, that is, after the treatment had |

been prolonged.

Males psrformsd significantly better than females L
{ .
on the hlgher 1sve1 ouestions, on the 1ower level qusstiona;f -

however, there was no significant differenco. :

ntellizenc _d' rning Perférmanc o
_ - IntelligenCa‘did make agdiffsrsnce'in iha lssfningi{";
performansé of both male and female studsnts}»»ﬂigh |
intelligence students performed significantl% better than

the low intelllgence students on both the higher and lowcr ’

63'd"A
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level questions. Hewever, a signifiéant difference was not
observed between the high and medium intelligence students
in this respect. ‘ : ~ : ’
| The students'who were given’higher level quizzes
- scored significantly higher in the Watson-Glaser Critical

Thinking Appraisal than the students who were given the

'lower level quizzes

d Crj 1 Thi k'n
Males did 81gnificantly better than females in the
'Watson~Glaser Critical Thinking Appraisal

"ll; ‘ ~and. Cri tical nki

s High medium ‘and low intelligence students

: differed significantly in the critical thinking ability as
measured by Watson- Glaser Critical Thinking Appraisal. The
critical thinking ability was higher as intelligence increased.

‘Iest,Anxiatx_and_Laarnins_Bezin:manen

Test anxiety did not influence learning performance.i

| The low test anxiety students did signifieantly
better ‘than ‘medium and high test anxiety students on the

~ Watson- -Glaser Critical Thinking Appraisal There wes no
significant difference between the medigm and the high test |

"'anxiety students.f
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Complexity and Qiffiggl&x

The order of difficulties seemed very much the same

!

as that of complexity.
' CONCLUSIONS AND TMPLICATIONS

The results‘of this atudy'indicate-that_the higher
level’quizzes help both the maie and female studente in the
performance in Mathematics and that the stndents vho vere
given higher level quizzes performed significantly better on -
the Watson- Glaser Critlcal Thinking Appraisal. These -
findings agree with, ‘the views of Aschner (1961), Bloonm (1953),
*Bradley (1966), Carner (1963) Ebel (1969), Link (1963), |
Lombard (1965), Millér (1966), Pfeiffer & Davis (1965) and
Van Til'(l961) in recognizing the importance of queations_as'
" a meansg of stimulating and developing thlnking ability. " |
- Thus the results 1mp1y that teachere should pay attention
‘to the level of questions used by them and should make
every endeavour to construct higher level, thought
provoking questlons. It should be pointed out, however,
that in this- study, and in those listed above, the evidence
is not conclusive that the difference in achievement was :'_'
“not cauged by more difficult questione as opposed to more :
- cognitively complex oueetions. 4 _ , , .

. It is noted that test anxiety level did not make
any difference in the learning performance, but it did.
"make a difference in the critical thinking. ability., Low
| teet anxiety students performed aignificantly better on the.
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Watson-Glaser Critical Thinking ippraisal than those with
medium and high test anxiety. The findings tend to support
Bloom (1953) who found that most anxious subjects did as well
as others on questions requiring specific information and
familiar material, but relatively poorly on interrelating
familiar material and on applying it to new situations.

| , It came as no suprise to note thet\intelligence did
influence the learning performence of the students. in
fact,'Wrigley (1958), after reviewing literature, found
general agreement that the most important factor for success B
in mathematics was _the. general intelligence factor.

Is is also worth mentioning that this study supported

the hierarchical structure of Bloom's Taxonomy.
succesrions FoR 'FUR_'PHER RESE’ARCH

It would be interesting and informative to do similar
studies with Physics, Chemistry, Biology, and Social Sciences |
or u31ng students at some other grade levels. s i S

| A study dealing with the comparison of complexity |
~and difficulty is very strongly recommended._ Ih planning |
such a study, the first step should be making a set of |
.difficult qnestions at lower level.so that the order of f‘;?
. difficulties in the test should be other then the order of
Vthe levels of the Taxonomy. “The number . of questions at eech |
‘ level should definitely be more than that used in this study. :
Instead of using teachers, computers can be- used to -

a teach students or self instructioneh materiel can be used.r
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& Mathematics 30
This 1s 20 hm—tut. It coauim mmupn choice questions,
Al]l the questions are of - -equal vc.lue. Your score is the number of
corract answers you mark. .

Be mie }our nué‘in on the answer sheet.

All queationq are to be answered on the m -nn sheet provided. -

DO NOT vrite in the queation booklet. Rough work lny be done on sheats
. - .

" Return, the question booklet and your ansver sheet at the end of the

4““

- of the s

examination.
Do not l,t'art\‘ until tol_d»to do so. Stop when ukid',

ful nusbers unlcu cpociﬁod oﬂm:viu

There is only one correct ansver tor mry question. A quution wvith
mretbanon.mordodmcunﬂlnotbourw Ifyouchncoyour
lind about an anuor be sure the first mark 1s complately oruod ’

mmsrmgoomcamonmmwnsm.

s Ty

'f Vot n\:.«
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* All the w constants and varisbles in the g  are elements ,
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1. "+ b=D>b+a, a, b eR" This is known as

3.

60

6.

A. : . L

A.
B,
c.
D.

is

A,
B.

’ c L]
D. .

Closure property of additiom
Asgociative property of addition

‘Distributive property

Commulative property of addition

(a-b)? = a"™", a,beR, the verbal name of this law of axpopent

Powver of a quotient
Power of a product
Law of quotient \./
Negative exponent

The value of (n)0 is

A.
B.
C.
D.

1

0
a

none of these : , .
' P v . ’;

If 64 is oxpressed as 25, the 2 in 25 1s called the ...

A.
B.
C.

D . .

"’Ifj'nb and b c, :hcn ®c, a,b,c‘-,cl",\\m"q‘

A,

- B.
- Co

D.

: ‘ .
Theé identity element for addition is

c.

~D.

a kR, a a ,,"m- h known as”
o} ‘ . . - .

A.
B.
C.

. D.

s’,ﬁ.cizc. propottf

«*

Base
Exponential

(

L
Associative property
Transitive property C .
Trichotomy property . . o L
Rcf}m\i’ve property ' : - I

0 i a

l.and 0
-1

-
Replacement property

.Reflexive property

\

Transitive property = R4



8.~ The additive inverse of a is

A. O
B. -a
C. a
D. 1
a

S. afo, a,n eR, a * 18 equal to

' 1
A, ——
uan
B. 1
an
C. a_
a3

D. unone of these

10w ‘a'Xan-

. .%'A.‘ as

B. a" + an
C. (2&)"“ll
mn

, ago, m,n eI,

86
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Mathematics 30

This 18 20 minnua ‘test. It containg 101&1;1.910 choice qbestions.
All the questions are of equal value. Your score is the number of

correct amsvers you mark.
Be sure your name is on thé answer sheet.
All questions are to be ansvered on the separste amewer shest provided.

DO NOT write in the question booklet. Rough work may be done on ahuu
rovided. . , .
T A
Return the question booklet and your answer sheet at tho end of the
examination. \ .

| -

Do not start until told to do so. Stop when asked.
All the arbitary Constax;tl and variables in the quut:lon; are slements
of the set of real numpers unless specifi.d otherwige.

There is only one correct answér for gvu-y uution., A question with
more than one recorded ansvers will not be urlwd 1f you change your

mind about an answer pe .gtc the first wmark is coql‘tcly erased.

DO NOT smm TO0 MUCH mm ON ANY ONE QURSTION. )

Ve » " i
AN
()
S o .



3.

4.

S.

In "%, 3 is called.

A. radical -~
B. power :

C. index . ,

D. exponent

If set A contains m elements and set B contains n elements,
then the number of elements in the cross product A x B is

-

Ill2 >
+n

oo >
B8 o8
g [

. p

I£.0 is addition modulo 5, then the identity element for the
operation @ is ' ' :

T Ow>
W RS

Expressed in the entire radical form 3/4 become

‘A, 3Tx g
B. Tx0b
c. /I x &%
D. 3T x &2 .
x . 18 equal to | “\ ‘
A. "—:_‘! : ’
B. 3 ‘
C. &W’y ! . ‘ ' -

D. None of these , ’

88

One of the steps in finding the x -intercept(s) of a relation is

A. Put x=0 in the defining equation of the relation
B. Put y=0 in the defining equation of the relation
C. Put x=xx in the defining equation of the relation
D.! Put y=x in the defining equation of the relation

/

-



10.

T O™

-2-
The range of the graph is
A. { y! y=3, yeR } k4
B. { yi y<3, yeR } \ —
c. | yi y§3, yeR } +
D. { yl y®3, yeR }

0D "D" is called

(o]

Ay radical ;

B index

C. variable

D. radicand

va + /b  is equal to

A. Ya+b

B, vab

C. a+db _

D. None of these

The defining eQuation.of»the ralation
P={(x,y) | 2%-y+3=0, x,yeR}

in the standard form is

y = -2x-3

y.= 2x-3

y = -2x+3
. y = 2x+3.

M lc

89
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Mathematics 30
This 1s 20 winutes-test. It contains' 10-multiple choice questions.
All the questions are of equal value. Your score is the number of
correct answers you mark. : ' ' _
Be sufe your name is on the answer sheet.

All questions are to be answered on the separsts anewer sheet provided.

DO NOT write in the question 'booklit. Rough work may be done on sheets
pmud“- : ] o’ ‘

Return the question bc;oklet and your answer sheet at the end of the
examination. '

Do not start until told to do so. Stop when asked.

All the arbitary constants and variables in the questions are elements

of the set of real nusbers unless specified otherwise.

There is only one correct answer for_ every question. A question with
more ‘than one recorded answers ‘will not be warked. If you change your
mind about an answer be sure the first mark is completely erased.

DO NOT SPEND TOO MUCH TIME ON ANY ONE QUESTION.



~

Definition of function is:
A. A relation in which each element of the domain is associated

with at least one element of the range.
B. A relation in which each element of the domain is associated
with one and only one element of the range. "
C. A relation in which each element of the range is associated
with at least one element of the domain. - _ '
D.. A relation in which each element of the range is associited

with one and only one element of the domain.

-~

‘The graphs of a function and its inverse function are always
symmetrical ' : o ‘ .

. . . \
with respect to the origin
with respect to the ..-axis
with respect to the y-axis
about the line y=x

OO w»

v .
In the illustrations below the elsments of the domain are
associated with the elements of the range. The arrows are
drawn from the points representing elements of the domain to
‘the points representing elements of the range. Which of the
association is one-to-one function - . - o

— ) A;AQ B,

C——g Aa——"""‘"Bz
d ———>1h | o
- fig., 1 . fig. 2 - o
k p . Xy, _ S
m ~sr xsisz::E;;ya » T
D55 Xy T )
fig. 3 . fig.w R S
fig. 1
fig. 2
fig. 3
fig. y . \

O Ow>

Name the notation in which the function g is represenied

8:X — 3x+l, xe}, o .

A. set-builder

B. mapping

C. image
D. inverse



5.

6.

7.

92

2= .
The domain of the inverse of a function is

A. the same as the domain of the function

,B._ obtained by replacing each element of the dpmain of function

by its multiplicative inverse
C. the same as the range of the fungfion '
D. obtained by replacing each el t of the range of the /
function by 1t- mltiplicativc inverse

L N

1f a function f s expressed in. the* ut-buﬂdor notation and
the domain is the set of :ul nudm:n then the inverse fmction

of f. 1f any, is’ obta:l.ncd by

.. A. interchanging the variables in the defining oquation of the

function

B. replacing the variables in thc defining oquti.on of ‘the

function by their reciprocals

‘C. changing the ouu of the varilblu 1n thc dnﬁnm Oqultion

of the function.
D. rephc:lng I by f p
1f a ftnction is gim 1n thc set-builder noutioa then
A. it cannot be expressed in any other nout!on
B. 1t can be expressed only i{n the image notation .
C. it can be expressed only in the mapping nouti.on g
D. 1t can be expressed in bo!:h thl iugo and the nppina noution
m:l.ch function ! g, or h is cxpruud 1n the 1-.. nout:lon o
f"( (x,y) Y"MS, xcR} ' '
g:x ad 2;+1.er | _
h(t)'SﬂZ;reR S , ) h : .'IFJ" -

3 ”>

D. nonooftbuc { ' S

If the set of ordered pairs of the fusction A are .m- thes

the set of ondcrcd pc:lro of k1 1- obtund by Y-
A, interchanging tha nesbers -! at least ond’ o:dud pair

B 'mtcrcmiummuotmofmmmn .

C. interchanging the.members of each ordered” pdr
D. chnngim the ytder ot the ordered pd.u S



-3-

10; The vcrtwal luw test of a function is statod as:

A. A pelation is a function if and only if ome mtical 1ine

intersects the graph of the nlation in more than one,
, point.

B. A relation is a functioo if no vcrtical lino intersects

the graph of the relation in more than one point, -
- C. A relation is a function if at least one vertical line

- can be drawn not cutting the graph of the relation '

D.. A relation is a function if it: graph is not a hrt:l.eal
line

S PR L
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VAN : o J
' i Hath)-atiu 30 ‘ -
v This is 20 minutes-test. Itcontainalomuphchoiuquuum
.~ ALl the questions are of ‘equal vnlue. . Your score is the Mcr of

corréct answvers ‘you lurk. :

- ' 1o

Be sure your name is gn the a;unr ahcet. _ | R

¢ .

3

-' ,A11 que-tion- are to be annered on the npmu aewer ohnt provuod.

Do NOT vrite in the quution booklet. Rouzh work may be dou on chuu
provided. .

Return t;he quution booklet and your lnlwer ‘sheet at’ thc end of the
S cmin‘tion ‘ o _ . R P
‘ |

\
Do not ltatt until told to do so. - StOp vhcn uk.d

in the quut:lonl are chunu -
othcrviu

. 1 the arbitary cmtantl and va
of\the set of real nudun unless npecif

e is ouly one correct ansver ery quntion A quqtia‘ with
re than one recorded answers will not be marked. If you change your
about an _answer be sure the first mark ig co-plquly cnud '

spmroo»mcnrmoummquxsrm

3
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10

: .
A op‘uudovnmd

.B. opens u.p'atd’
“ c. paues thtangi the crlgf:n

.4

4.

95

If a quadratic function is defined by y = g224br+c then ansver
question 1 to 5. _

The axis of symsetry of the graph is

-2a . '
A. T = -— ' 1
v b X . - ‘

B. z-"s-;

C. z=22
a

D ozab ' . R

2a "
The maximum or the minimum value is given by
- b2 - 4ac : ' : »
A. ia ] ‘ / .
4ac -p? | / .
2a .

c. b2-bec SR /

D _
4s¢ - b2 ' ' e o
Do —T‘——-——t— ‘ ‘ . R ﬂfy . » /)

1f a0 then the graph alvays

D. tm:ches the t\-uu

Tf vé kuiow that ve can f£ing the minimm valus of the ,
thcn the value of z that wiu nlu thc !\llcuon un!n- 11 '
A, '2-'h - v A |
N ' k/

b v
c. r" — : Y
Do C -
. a '

Ao \ : |
, , _ \ o Iy
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1.
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Q
The bushlmown name of the graph is o ,
A. a curved line
‘B. two st lineu &
J 4

C. hyperxbola’ K 5

D. parsbola - X . / .

Y Y‘
'_ r
I
-2 ' -
| |
— X
-f 1273 -
‘ l

A%ﬂ | ' :

The graph of the "qqadtltic futiction y = n.r’-i-ba.-.c is depicted a8,

in the sketch sbove , answerfquestion 6 ~ 10.

ttul;ixovd:hat'-' \ " L

A.',-a_-o' L

B.. a>o0 ' S v : _ '\: .
c'\A#<°I | - (\ o | .0-" T

D. b2-4aczo

The maxizmim valub of the function is

A2
B. -2 ‘
Cc. =3 l
‘.
D. -1 .

“



- ‘ )
' \ .
- ] 5 -
- . - X \uﬂ.d‘ ~

8. The value of = for which y is naxizmum is ‘ "

4. -3 R . Y-
B, ‘<1 ‘ -

’

9, The/nunQn of the axis o!l sysmetry 'of the éfaph 1s
A, z =2 | ‘ |
B. x+2 -.0. |
C. z=-2=0
D. =z » =] |
10. The vertex of' tl_u graph 1is

‘A (-2, -2)

-
PNy

B, (2,-2) @V
c. (-2,2) %,

D. (-1, -3)

. ,<."~
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- Hath-uu 30

This is 20 minutes- -test. It conuiu Wmltiph ehniuquutian.
- All_the questions sre of equal value. Your score is thc ousber of

correct .answers you mark.
’ ¥

Be sure your name is on the answer sheet. R ,
All questions are to bb ansvered on the sepsrste -uq oho’ot ptovuod.‘

D0 Wt write in the question booklet. Rough work msy be done on sheets

provided.

, ¢

Return thc question booklot and your answer lhut at the end of ﬂu
examination.

e

Do not start until told to. do so. Stop vhen asked.
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All the arbitary constants and varisables in the qnuuou are chunu

of the set of real nusbers unless specified othmiu
v

There is only one forrect snswer for every qnution A quutton vith
‘more than one rec answers will not be marked. If you change your
mind about an exr be sure the first mark is coqn‘tcly ouud
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1.

0

4.

s,

'11,\ !aand!...autheumdtmbclm Tbolimvith

A,

[ . ) : _ l

pooitiv' slope 1s D

The y-coordinate of a point is calléd

A. abscissa
B. coodinate , e

'C. ordered pair’

D. ordiutc o _  - . .

The equation of a line with ulopc m and y-inurccpt b u : :

y = mx +b o
B, y=bx+nm
y = u(x-b) - ) . \ . ' .

_ . ' .
The equation of a line parallel to x - axis and on P(x), ¥,) is

X = X
B. y=1y ‘
C. y*x, S . .
Dc x-’l . oL o " : . ,‘ N

If m is the clope of the lse on P(xz. yz) then the oqution of '

: the line is

A. y-y -l(x-x;)
B. ywm(x-x,) ~ -
c. e S -tx -x, )
D. y-yz-u(x-xz)

- The general apuuion for the cootdiutu of the -id-point of

the - une ‘segment dctcniud by P, (81,71) nd Pz(xz,yz)
(-11'1-)- 41'13 .

f".‘;’-‘*.’%‘*}‘ S

c. /EE)FGIT

(B )
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7. P(x ,yl) and S(xz.yz) are two points on a line the slope of the
liné 15 | , -
A, 20
YooYy
+
B. ;ﬁ;%% ‘ »
c. U=z .
X1-Xx2 -

b. i

8. If a line with slope m, is parallel to a line with slope », then

. ml-mz .
. ml ) & m2 » -

. ml xm, = 1

TCOow >

9. y =mx + 7 is the equation of & family of line. In such an
equation the name that is given to m is

. Constant - *

. Variable ‘ . ) : S

. Perimeter : {

. None of these e

Oowd>

10. The length of the perpendiculsr from P(x,,y,) to the line
Ax + By + C= 0 f;’givun by ;

A. Axi +a§!+c ‘

B. 'Ax]+le+C ' .
. /AL+B?

Ax +By +C|
A%4+B2

p. laxyemyec |

AL4B4C2
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. Mathematics 30

This 1s 20 minutes test. It containg 10 wultyple choice questions.
All the questions are of equal value. Your score is the number of
correct answers you mark. . ‘

Be sure your name is on the answer sheet.
All questions are to be answered on the separste amewer sheet provided.

DO NOT write in the question booklet. Rough work may. bo done on sheets
provided.

N\

Return the question booklet and your answer nheet at the end of the
examination.

/

Do not start until told Eo‘ do so. Stop whgn asked.

All the arbitary constants and variables in the questions are dmu
of the set of real numbers unless specified otherwise. \

There is only one correct answer for every question. A quution vith
more than one recorded answers will not be marked. If you change your
mind about an angver be sure the first -ark is co-phtoly erased.

IX)NUI‘SPENDTOOHUCHTIHEONANYONEQUBSTIG.‘

-Q"' el

{ 5o



The sum of the roots of the general quadratic equation 102
ax2+bx+c=0, a,b,c ¢ R 1is given by

-b
A og
a
B. -2
c.
a
D. 2. ’
a

The discriminant of the quadratic equation ax2+bx+c=0 is

A. b2-lac
B. /% hac
C. 'Mac-bz
D. tac-b?

2a

If the quadratic'équation ax2+bx+c=0 has two real and unequal
roots then ,

L

A. tac-b%>0

B. b2-kac>0
C.. bz—uac<0
D. b2-4ac20

The formula to find the roots of the quadratic eQuation
ax2+bx+c=0 is . ‘

A. -bt/bZTac 1[

2a

B. -btv/bZhac $

2a

C. '—bt/uacébz
2a '
D. -bt/Gac-b? \\'

2a

If a quadratic‘equation has real roots then the discriminant is
A. greater than zero o |
B. gfeater than or.equai to zero:
C. less thanviero' :

D.. less than or equal to zero ' o o \



If

the graph of the corresponding quadratic function will

-2-

a quadratic equation in x has two real and equal roots then

h

A. open upward

B. cut the x-axis

C. open downward

b. touch the x-axis

If 'S" represents the sum and 'P' represents the product of  the

roots then the quadratic equation is formed by using the férmula

A. x2-3x+P=o

B. z2+Sx-P=0

'C.  224Sx+P=0

D. x2+Px-5=0

To solve a quadratic equation'iz x'graphically

A. One draws the graph of the quadratic equat1on and finds
the x-lntErcept(s)

B. One draws the graph of the corresponding quadratic function
and finds the x-lntercept(s) :

C. One draws the graph of the quadratlc equatlon and finds the
x—lntercept(s) and y- 1ntercept(s) ’

D. One draws the graph of the quadratic function and finds the
y-intercept(s) . ‘ .
ar?+brtc=0 a,b,c € R always. represents a quadratic equation '

on the cond1tlon that - :

A. ,a¢Q  .

B.. c=0

C. b#0

D.

c#0
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10. If the roots of the quadratic equation ar+br+c=0, a,b,c ¢ R
~are additive inverses then '

A. :B = 0
a
B, ¢
a -0
1
C a=2>o0
D. c. 4

oo
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Mathematics 30

This is iO minutes -test. It containg 5 'multiple choice questions.
All the questions are of equal value. Your score is the number of
correct answers you mark. - - o ‘ \
Be sure youf-name is.on the answer sheet.

‘ All questions are to be answered on the separate answer sheet provided.

DO NOT write in the question booklet. Rough work may be done on sheets
provided. ) - o

| Rgfurn the question booklet and your answer sheet at the end of the
examination, '

Do not start until told to do so. Stop‘when asked,

All the arbitary constants and variables in the quéstions are alcmcnti_
of the set of real numbers unless specified otherwise.

There is only one correct answer for evefy quéstion. A question with
more than one recorded answers will not be marked.. If you change your
- mind about an answer be sure the first mark is completely erased.

v

DO NOT SPEND TOO MUCH TIME ON ANY ONE QUESTION.
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1. yeaxd+beidared | a,b,c,d eR nlvcyo represents a cubic function, if
A. 240 .

”\B. y= 0
C. a¥ 0
D. .d¢ 0

2. The factor theérqn states thac

A. If a polynomial in x is a when x=0, then z-q is & f&ctot of
. the polyno-ial

. B. If a polynomial in z 1is zero vhen =g, thcno:-a 1. a fu;é
» of thc polynonial ‘

C. If a polynomisl in z ? zero vhen 2=a, then z4a 1:' . futor
of the polynomiasl. ! ' B o

D. If a polynomia in:c havhonz-o thcnm is a hctor of ’
the polunouia A ‘

3. Which one of the following rcptucnt 8 graph of
y-az"f-bx"m’-rdrlm'.f afO. a b.a d.c,f eR .
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The cubic equation vith roots a.b and ¢ 1- given by
A. (x-a) (x-b). (r-c) -0

B, (z4a)_(z+b) (zte) = o;

C. (z-al (z-b) = (z-c)

D. éa+a::2+ba:+c-0 . -
| Hhich of the following 1s a cubic cquation |
A 3+ba:2+ac+d-y af0 o L .

- \Ca' ¢c3+bcz+qo+d-y, a=0 ,}.

. v \ ] B -
D. axd+bx2ronid=0, ad0 L S
14 '
-
. .
.
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+  Mathematics 30
This s 20 minutes-test. It contains 10-multiple choics questions. = -
All the questions are of oqual value. Your score 1s the mumber of
correct smswers you mark. _ Co

Be sure youi name is on the answer sheet.

All questions are to be ansvered on the separste smswer .hut' provided.

DO NOT write in the question booklat. Rough work uy be done on sheets
provided. ' - o ’ .

“

Return the question booklet and your answer sheet at the end of\tb’
Do not -_tatt until told to do so. Stop vhen asked,” |

All the arbitary constants and varisbles in the questions are elements
- of the get of ‘real nusbers unless specified otherwise. - ,

There 1s only one correct answer for cnry question. ‘A question with

more than one recorded answers will not be marked. If you change your
nind about an answer be sure the first mark is completedy erased.

DO NOT Sri momcarmoummtmsm
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3*x35x3" x3 = 110
A 316

B. 916

c. 317 W

- p. 8117

3.

C. Divide by (x—y)  xty =y

iZ (§226 expressed with denominagor 1 is
9x~

A. .4{, 3-l.x8.y2

-1 ,8,2 N

C. 4.3 l.xl2

D. none oflthepé
xs + x7 bl

A; x12 o ;
B, 2x}2

c. x3,~"’k

D. none of these

L (48)45 = a+c7+5)"rhis 11lustrates the

“A. . Cohmutative property of addition

"B, Aasociative property of addition -‘:

c. Cloaure property of addition

D,_'Distributive property of addition

In which step, A B, CorD doea ap error occur. L e A.
Let x=y xﬁo yfo (Remember Xwy in each ltep)
"Multiply by x x2 = xy =

A. ‘Subtract~y ‘ -2—y2 - xy-yz- »

B Factor . () (ey). = y(x-y)

2 =1

‘ ﬁ. "Subatitnte'xfy,>A T2y = y SR 't‘ s \?.



: .6n

10,

-2- -
111

The property which is illustrated by
19 x 17+ 19 x 3 = 19 (17 + 3) 1s known as

A. Associative property of addition
B. Commulative property of multiplfcation

C. Closure property of addition

'D. Distributive property

27l 571 =

A, 771

B. 107!

c. 1072

D. 772 . .

A number i% expressed in exponential form with a base of 3.

".’Find the exponent given that the number becomes 729 when the

exponent is increased by 2. o \
- -
A, 4
B. 3
/
c. 2
D. 5 | | - e

Determining the square root of 15x® would changg.

.A.‘ The coefficient, base, and ‘ex'ponent

B. Ounly the base and'.exponeht

C. Olnly. the éoeffj.cieht and tine base |

D. Only‘ the ej:ponent 1a§d eoefficienﬁ o .

If 22 + 4% 4 16% = 10, then x =

A -1, _ " . S S

B._ 0 - | : '_ | . .: | - | ‘ - o o
_ B B : b

D. None of thesé
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Mathematics 30 L

This is 20 m-cut. It contains 10-multiple choice questions,

All the questions are of equal value. Your score is the mumber of

correct answers you mark. .

Be sure your name is on the answer sheet.

All qdectiom are to be mivered on the upmu enower sheet provided.

DO NOT write in the question booklet. Rough work may be done on shests %

'Return the question booklet and you: answer sheet at the end of the
" examination. ) .

Do- not start until told to do so. § vhen asked.

& All the arbitary constants and va
of the set of real numbers unless spetified otherwise.

There is only one qo_réect answer for every question. A qudotion with

more than one recorded answers wiil not be marked. If you change ‘your

nind about an angwer be sure the first mark is completely erased.

\

DO NOT SPEND T00 MICH TIME ON ANY ONE QUESTION.



s,

Written as an entire radical

A. Y(a-b)* (a+2b)

B. /aby (atib)
C. (a-b)Yar?b

pD. /(a-B)¥ (a+2b)

Multipl x It x 27 , express the result with simplest
S U e sl=

radicand

A. 6/2
B. 12/7

Cc. 2u/2
D. 3/32

(a-b)2/3+25~ becomes

4

s+ 288 - 7{§I is equal to:

A- -60/5 .
B. 13/3 -63
C. 9v7 -63

D. -6373

(/3 + /D) (337 -/53 is equal to:

A, 3u-/%

B. 34 +/6

c. 12/3 -2

D. 12/F +/7 |
If /3 x = /2 , then the value of x expressed with ,..tm

denominator is
N

A.

RN

e
PN

113
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g
o i 2
W
.éﬁf- , 6. If A={c,d} is the set of elements of an algebraic system and
L the operation * js defined by the table.
'i"?: « 3 5
-,;;1 _’ v %
R
’f“& dj d ¢ .
%% ‘ then the inverse of each element under the operation * is
L

vir‘;::‘.'«;} Bo d '
C. It is not possible to tell i
. . D. Each element is its own inverse

7. Which one of the following sets is closed under the operation
of addition? :

A. {2,3,5,6,8,9,...} | P
B. (1,3,5,7,9,...} ~<:“
c. f{s,10,15,25,...}

D. {1,2,4,5,7,8,:,.}

8. The domain of the relation defined by
H={(s,t) | s2-t2-16=0, s,teR} isg

A. {s]s 216, ser)

B. {s|s 24, seR) :
G {sl |s| 2 4, seR} | A o
| D. {s] Isl £, seR) - ‘:’

9. The graph of fhe relation Hx{(x,y)l y;’*fst"xoYCR}:1§'§yl-‘fr£¢j1 '
with respect to o, ' : : R

A, x-axis ‘ S o

- - ’ ‘ ' RN

B, y-axis ‘ , —f\ij>, : o
C. Line whose equation is x=.5 = ' .

, , . -
D. . Line whose equation is y=x '

1 N N *



. 10.

A baseball league involves 5 teams.

If each team plays e

other team twice, then the number of games jhat must be

scheduled is:
A. 20
' )
B. 10
C. 25

15

aqp

&
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Mathematics 30 - y
This 1s 20 minutes-test. It contains 10 multiple eho:l.u questions,
All the questions are of equal value. Your score is the number of
correct answers you mark. T K o !
Be sure your name is on the gnswer sheet.

All questions are to be answered on the m snover lhint pi’oddod.

116

DO NOT write in the question booklet. Rough work ny be dou on lhuto :

provided

Return the question booklet and your. ‘answer sheet at the end of the ’.
examingtion,

Do not statt until told to do so. St:op vhen asked.

All the arbitary constants and nrublu in the qmtiom are clcnnu
of the set of real nusbers unluo specified othcnd.u _ I

" There 18 only one cor l,ct anmt for ‘avery quution. A question with
more than one recorded/answers will not be marked. If you change your
mind about an answer be sure the first wark is coq:ht.ly erased.

DONOTSPEIDTOOWCHTMONMONBM

]
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If f={(x,y) ‘yt't_ml, XeR} then the value of £~1[f(4)] is
L |
A2

4
c. 2
4

'D. none of these

The graph is a graph of which of the following functioﬁs_?
{(x.y)l 3y+6=2x, xcR}v . - y
()] ayz2ee6, xer)

=<}

() | 2y=3x-6 xcR}
. {(x‘,Y)_}5y¥2x+2=0 xeR}

o

-

o

If f(x)=x+3, then f{f(x)] is |

A. x

C. x+6
D. none of thoao

The invmo of the function ytxz h a rchtion L

A, vbich is alao a functlon
" B. with domain {x| nk) B

C. with domain {x| xe0, xeR}

3 D. w:lth rangc {y ] yck}



6.

The following data'are‘given for a banquet:

If profit is y dollars and x persons attend, the linear

~Tickets are sold at $5.00 per person

Expenses.:
Hall Rental ‘

Food .
Refreshments
Hiscellaneous

2,00 per person
.50 per person
5.00 plus §

.50/person

118

equation which exprgssgs this relation is which of the following

A.

B.

4

values of x for which tho‘functicn 1s negative are

~3>%x>2

-3gxg2

.

‘y=x+1

y=x+l,

y=x+l,

y=x+l,

y = 8x+30
= 8x-30

y = 2x430

y = ?x-30

'-3<x<2‘

-3<02 .

-25x32, .yeR

-2§x§2§'x,y§1f.
- m;2 » X ’y‘R
7'2§x§2a ioY‘I

. An algehraic sentence in x and y which dcfinoo ‘the: function
H={(-2,-1), (-1,0), (0,1), (1 2), (2 3)}1c '

~f
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3
8. If fiz » 7 ##.-2, zcR, then f'i is

A.

D.

fliz s .3%35 ,X#0, zeR

f-l:y +3%’2’ . y#-?,'vyeR

1. 3-2y L
iz = s T# -2, 2eR

o+

Flix+ 320, zer , - ' v

9., If f:x + 7%, zeR, the defining equation of f'.l is

A y=logyz, zeR
B. y=7¥, yetr :
c. "y=log 7, xeR . ; '
10, For p={(z,y)] y< B,y o s

The graph -of ‘the relation is

c.

._ D. \., "
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Hcthcutiu:io

This is 20 minutes-test. It ¢ontains 10-multiple ch, questions.
All the questions are of equal value. Your score is tRe nusber of -
correct answers you mark. _ : '

Be sure your name is on the amswer sheet, _
All questions are to be ansvered on the separste enower sheet provided.

DO NOT write ir the question booklet. Rough work uay. be dome on th‘ot.
provided. ‘ ' o S

Return the question booklet and your answer sheet at the end of the
examination. : - S .- :
Do mot start until told to do so. Stop when asked. |

All the arbitary constents and variables in thtquo;cti.bu are elements
of the set of real nusbers unless specified otherwise. o

There is only one correct 'dnqn: for every question. A question with
more than one recorded answers will not be marked. If you change your
mind about an snswer be sure the first mark’'is completely erased. .

DO NOT SPEND T80 MUCH TIME ON ANY ONE QURSTION.

+
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. ]
The maximum value of the function 7-2z-5x2 {is'

A, 144

. The equation of the axis of symmetry of the }raph of
{(x,y)‘ y=-2r2-52-7," xeR} is

A.r-ié

A

Mo ..tu. e

=
C, = <
:c-

K )

For the f_u’nctic?n q:x + sz-&;o-l,x ¢R, the range is
‘A, ’{yly:-%-.y.eﬁ} .
B. {y‘ y< ,y cR}
c. (y, Yo , yeR}
b.’ {y ‘ y. ?,ytk}

In order that the graph of the function 5::24-1&.-0-36 may be ungont
to the m-ax:la, the -value of k mt bc _

. e | .
}.B. . _ | ‘ 0 vl’f"
¢ s |

B.. none of thcn . .-}~ _

' 'rhc ;rtph of the function B={ (z,y)l y-7x2-2¢+5.cq R}

A cuss thc z-axia at two pointl -

B. s enciroly abovc thc z—axi- o  -'~. L - g

| c 13 entirely bclow t:hc z—uil ' s L

- ‘D.; 1is ungent to thc ::-uin



8.

10.

B, 19
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The vertex of the graph of y-Sa:z-‘luﬂ-l is

A (§ ’ %) “
- 4

B. (,d
2 2

The domain for which the function 12+5z-2::2 1a po.itive is

" A. {--¢c<—§ ,x€ R}

B. (3SzS-4,z¢R)

c. {4<x<--2§,xe: R}

D. {-§<¢<’;,x €R}
R ~(x-5)2+7 has

A. naximum value -5
B. minimum valu; 7
C. maximm &alﬁe f ‘7'

D. raximm value S

. 1f the function'zz-‘&,-';p has a m:lnimh value of 12; then the
- value of p 1s . L '

Ac :‘4

C. 28
‘The graph of y-u:2+5 is symetriul vith rupect to.

-~ A+ the x-ax*s only

B. the y-axis only' '

C.  the origin

D. the z-axis and the y-sxts ==~ = -
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Mathematics 30
This is 20 minutes-test. It containg 10 multiple chniuquut.‘lm.
All the questions are of ‘equal value. Your score is the number of
correct answers you mark.,
Be aure,your name 1s on the ansver sheet.

All questions are to be mvered on the m q'n shest, rovtdul

DO NOT vrite in the question booklct. Rough work may be done ‘o 1 sheats

Return the question booklet and your answer sheet at the end of the
examination. : ' o o

Do not start until told to do so. Stop vhen askad.

~All the arbitary coutants and varublu in the questions are chunu
of the set of real numsbers unlm opecitiod othcud.u ,

There is only one correct ansver for every qmtion A Hmttﬂ vith
more ‘than one recorded adswers will not be warked, , If you changs your
nind about an answer be sure the fiut mark 1s ¢ huly erased.

_NMSPWTNWCBTMONMGBM



2.

3.

6.
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If A(-3,8) ahd B(2,3) are the end pdints of the diagnol of a
square, then the area of the square in square units is

A. 25/2
B. 25
Cc. 10
D. 5/’2’

The equation of a st. line on P (5 -3) and with slope 7 1is
A. y-3 = 7 (x-5) '

B . 7!"" 38 - 0
C. Txty-32 = 0 .

If A (0,3) and 8(4.-3) sre the end point- of the dtaloccr of .
a circle thcn the radius of thc circlc 1- : -” 

A, z/"‘ ’
B. ./R'
c. /13

. D. . 4/13

m,.up.ofmuuafwbyax EALET
. | . |

~r

Wi i WIN N

The geo-.:ric qondition 1-91104 Py the fbxl of the equation
y= 6:-9 is S } ‘ ‘..‘ ER S . S
A. “slope 6, y-intercept 9

B. slope 6, y-intercept -9
C
D

. slope 9. y-intercept 6
. . slgpe 6, x-interccpt -9.

The equation of a lim vith x—i.ntarccpt 5 M y-mmmt 248

- A y-38+2 '
B.oy=2845 .

C. 2x+5y-10=0"
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If a teacher says that the equltion Ax + By + C = 0 can be
expressed in the form y = mx + b, then the as-u-ption inplicit
in the statement of the teacher ia

A. It can be easily done

B. This is the way té find the ulope and y—intctccpt of tho ;
line An + By + C = 0 -

-C. B¢ O

D. A4 0

The slope of the line on P(7 -5) and S(-3, 8) is

A- - m
' 10
B. =
: 13 < _ o o S
. 13 . . \ . .
Cc -IU . . C . | . L
b' -u " . . . e

To and the general upnuéon for Ehc dunnu bctnu say

two points, a tudm- takes tvo Mﬁ\l (xy: y;) ud

Pz(xz, y2). A student knows that
A. Pz is farther lway from the ort;in chan ’l

B.- Both P and P2 have positive coordinates.

C. P, and P, are two dictinct points
D. knowin;.r 2 cln find Py

tpcndicullt to the lln‘ 2= + Sy - 7 - 0 1.

gb E

¥
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Mathematics 30
'rim is 20 minutes-test. It contains 10-multiple choiu«qu-m '
All the questions are of equal value. Your.score is the number of

correct snswers you mark..
Be sure your name is on the answer sheet. (
All questions cemhmrodoﬁthem“ihutpm,

Do NOT write in the q_ueation booklet. Rough work msy 'in done on sheets
provided. v . ’ o

Return the question booklet and your answer sheet at the edd of fhc
examination. ' :

Do not start until told to do so. Stop when asked.:

All the arbitary constants and varisbles ip the questions are elements
of the set of real nysbers wnless specified otherwise. :
Th'efe is only one éorﬁct ansver for every question. A question with
more than one recorded answers will not be mirked. If you change your
mind sbouit an answer be sure the first mark is completely erased.

DO NOT SPEND T00 MUCH TIME ON ANY ONE QUESTION. R
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The solution set of 2x2-8:0 .is W
A {2) | | e
B. {2,2} ’ : .—j
c. {2,-2} |

D. ¢

The roots of the equation 22%-6(2%)+6x0 are

A. 1,2 ‘
B. 2,4
C. -1,-2
‘D, -1,2

John and his father drove to a town 2 m. John
drove the family car at an average 1es per hour
" faster than his father drove the fam tmck t took Johm an
hour less than it did his father. What was Johns average
speed in miles per hour? -

:
3,-:-

A. 48

B 87

C. 42

D. 49- \ |

If qn; ;'bot is 3, then niuinj tdﬁl in sz-'&t." : 'Qﬁo il

A3 S : . ]

’-"-'z-i-z-isoqmlto ‘



w

6.
‘x'”v
,
-7,
8.
-k
9.

-2< .

The real value(s) of k for which the quadratic equation

(2k-1x=2L;352+2k-2) z + 8k-230 has roots which are additive

inverses

A. -1k

The hypotenuse of a right triangle is 25 inches long. The

- 'difference between the lengths of the other two sides is
5 inches. The length of the longer side is _

A. 10 inches

B. 12»incpes Yo
C. 15 inches | i
D. 20 inches o .«

If one root of the equitionlkzz+zz tm=0 is double the other,
the coefficient k,g, and m are related as follows

A. 222 = okm
B. 422 =z gn

D. 922 = 2i‘

Given that 3z2-uZ+kzo has real roots, then BN

128
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~3-

10. An equation of the type axl+br+c=0 whgse roots are 3 apd -15' is
A 22-22-3 = 0
B. z242r -3 =0
C. 2x2 -55:..3 =0

D. 22245z-3 = 0
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| Mathematics 30
This i{s 10 minutes-test. It containg 5 ~mu1t1pie,choico queationi, A
All the questions are of -equal value. Your score is the number of
correct answers you mark. o
Be sure your name is on , the snswer sheet.
All questions are to be answered on the separate anc'ir’eheot provided.
o

DO NOT write in the question booklet. Rough work may be done on ahootl
provided. ‘ . .

Return the question booklet and your answer lhobt at the ené of the
- examination. :

Do not start until told to do so. Stop whcn lnk.d

All the arbitary constants and variables in. tho questions are ¢1tncnto
of the set of real nupbers unless opecified otherwiss. .

- There is only one .correct answer for every quoation. A oucétioh with
more than one recorded answers will not be marked. If you changs your
mind about an answer be sure the first mnrk is conplotcly erascd. |

Do NOT SPEND T00 HDCH TIME ON ANY ONE QUESTION ////\

/
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1. One of the roots of z3-602-9xt14=0 1s

D. none of thesge

2. Thc roots of (zz-wZ) (z) (z=3) = 0 are
a 0,3 ' ' |
B. 0, -1, -2, -3

c. 0,1, 2, 3

D. 1,2, 3

3. A complete ducription of thc Troots of the corrupondm equation |
of the cubic function vhou guph appun b‘lw 1- -

- 5 / &
A. one real rbot' o _ a
B. one rul root, two uon—tul roou |
“c. three real and equal roots
‘D. three teal and dictinct mto o
4 If rw—s’.z:k the domain for vhich v u unuvo h R
- (Bint: a akctch may be hclpful) R R T

A, {l( z<1 or oq.-q}
‘B, {zl-lmo or 1) o
c. {zl o®<rl otz)v-l}

D. {zl‘-,-l.;cso....uzil‘—} o |




5. A factor of y3-2y2;9 18

A.
*Bn
C.

D.

y-1

y+3
y-3

2=

F=3

132
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N _ Hatbmtics 0 \ _
This ie 66 minutes-test. . It conuim 33: tultiple. choica quntimn. -
All the questions are of -equal value, Yonr score is the number of
-correct mwero ‘you nrk. ‘ S o .
Be sure your name 1s on the ansver ohoet.

A1l queotiono are to be amarod on the upuuto answer ohu& provuod.'

‘PO NO’I write in the question booklct. Rough votk nny be dou on lhut.

, Return tho question booklet and your amor ohoct at tho end ot tln
e:umination. : . _ . o

Do not statt unt:il 'told to 'do oo. Stop uhon uk.d. .

An the arbitary. conotanto and nthblu in tho quntiou m Mu
~ of the set of rcnl nud;oro unless lpec:lﬂul othmin : ‘

‘ Therc is only one cortoct answer’ for every qhut!.on. A qmtm with
_mremnmmormmmnum:um uyouchnogoyon: '
wind about an answer be sure the tirst mark is co-pl.otdy oraud. R

mmsrmroonmcumoum\mqumm
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1. “If a,b ¢R, then one and only one of the following is true:
L or awb or a<b” ’

| This ptopcrt_y‘ is known as

A. Transitive property
B. Completeness property .
C. Trichotomy property
D. Auociativ. _property

2. A fmction £ 1s uid to bc a uny-to-ou function 1f

" A, there is at hu one element of thc unco offvhidxh
thci.ngcundcr oftworhouclmuo!thedudn
 of f .
B thcrcuoumdonlymolmnt ottlurnn of,fvhiuh
. hthohqcmdctfofmotnr.clmuottb‘m

~of f N
C. there is at hutmchunt of tho dmmoffvluchu o

D




&

7.

A cd)ic equation alwvays hu

" A, more than thru roots

B. 1less than three roots
C. three roots
D. two non-ml ‘and one red toot

It 27 232, ana 27"’3 ‘then y s
Ao.. "'2 ) L. T ‘ - ‘ s
n."‘l : . ‘

c. 0

D. 3

A ut of mﬂcﬂ h cloud mdcr ndd:ltion 11’  |

A. thcn is nt hut oum-bor ot the set vlud\'hnlddod
-tomtharm-bcrofﬂuutnmammntom
'othcruubu-nfthout

~_B. the result of addition doss Bot d-pcnd upon the. om: of

’:hom-bminmut

C. the Fesult of sddition of'-'ny twa nulnu of the sat. u

-alvmam-bcrofth

, tho nt

one root is real and one non-resl. Vlthmaolyh.thc

»--oquationmknonth.tthorﬂuniummum

A rulnndm.qul

B 4\:'“1“.9“1 . 1\‘,,- ,»__;A. S .
C.: non~real. R U

D, nons of these

136

D, the addition cannot be eu-md m mmong m un-bctc of

‘_In a quartic cqution vith real coofﬁ.m it ;u gi.nn l:hu BT
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8. m graph most closely corresponding to f(z)_ - (24z) (?2%20)
A | , ’. o | . . | ')...

c.




10.

11.

& .
138
-‘s- D

If the set of all the’ ordered pairs of a function atc gi'nn '

then the range of its invu'u function, 1f it cxilto. ,1: '

given by - .

A, the set vof first members of each ordered pair :
- B. the set of second members of each ordered pair _

C. the set.of first l.ben of the first and tho lut ordcnd

J plil'l , .

. D. the set of the second -bcu of the fir-t md the last
g ordcrod pairs .

When the vation z24+6x=8 is solved by co-phem square,

the thatuaddcdtoboth sides is

A. 9 : _ _ ‘

B. 2 S Y T :

C. =9 : . ~ : i? .

‘D, 3 . BN . » o .

1£ /5 = 2,236, find correct ‘to 2 decimal places the value of 20

‘0 ‘6. 72 ' . o . . . -

13.

.

D. the condition for y-w :4-3

B. 8.96
C. 1.79

S

- D, ‘nm ot th.‘? | ‘k | " ,\

The cqution of a line on A(S,z) and thc udpoint of tho nnq

"nmtjoiningk(-zlo)mdcﬁ-m)h TR A P

A -Sye19e0
B 3r-SyH19«0
C. S5c-3y-19e0

. D 3xty~19=0

Gim _L -_-  :.:. » One knon t:lm: thu npmmtl

. {=2,3) |
B. ‘the slope of two given winn -
c.: :nz.. .;mm of.mmht uu-m .1m'=§-u nawht

» "-A. the cqutionottotuuhtnuvuh slop’c_.s aldoa.pout

m valu of k lot \nuch (ms)zz-uzm h' - Pooty 1
c. -4%
D. none of these
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-5-

£ ttﬁct_ibd 1s given then the roots of
j 0quation are given by -

15.
A. the y~tnter b graph
ere P graph . _
tbq y-intcrccpt-/c of tho_l zuiih '

16. *3otdy-30 SN coflE to & circle with centre C(2,3), the radins
.0 cire S A

17.




. 18.

19.

20.

21.

" 140
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'If & dime and a die are t.hrpvn .together thcn the number of pouibh

outco-eo h

A.
B.

- C.
D-:

2
6
8 . .

b

|
If one rodt of the quadratic equntion a:czi-befc-o a,b, cl:l il
equal to zero then ' '

A.
B.
c.
D.

it 1s not_ a qugdratic equtiou

- o=0

b=0
a=0

'rho y-axis is the axis of -y—otry of y-lwz-:lk.-e-uc The valoe

of k 1s o , _ P

'B.
c. 15/4 - |
Do ' - . ¢ ' T ‘

A.

€

22.

23,

c.

D.
If the guph ot tho quadratic funetion mx‘*b;ﬁ. is !
. as in the okotch then we know tlut o Ly

The ndax of the base ¢ 1n the he sxprengion (5"

" A.
B.

G-

. DQ

a< 0; b< 0
©0; c<0:
5> 0; &< 0 .
'bz-hc-o. ac

o
f . .
. . g

none 9! these

_The slope of AztBytC -o"i's found by

uning the slope for-uls me MMy
X0 O

wrted.m ‘the 1ine mmc-o in tln tony-m-b ndm-»
the coo!t:lchnc ofx . ©

-writingtbolinemw-()hth‘fotl Mpﬂdf“&up

the cocfficunr of y
i’ .; Y e

none of thm :

‘dding ch.mmm 35ed-2 . . .
sultiplyiog the intergers 3,5 amd -2 -~ -
lddincBmdSmdmltiplyingthmby-l_ o
add:lncﬁlmdSnddivtdincm.nby-z S
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g
[

24, Hbich'of the following set of ordcred pairs describes the inverse
function for fe{(z,y)| y=r+3,-lgxgireR)

Ao {(-192). (013)’ (lt‘)) (2.5). (3'6)} ) §

B. {(,1"2)' (0"3)o ("10")a ("20"5)o ("-‘3o'6)}'

c. {(24-1), (3,0), (4,1), (5,2) (6,3)}

D. {(- 1,-2), (0,-3), (1,-4), (2,-5), (3,-6)}. L

25. The slope 0f a st. line vh:lch is pctpondtculu to a st. line

/t -lope mis
A, -i/n i
' B. m L |

C. -m
D. 1/m,

26. 1f one root of the equation a%w-o 18 rcciptoed. of the
other then

a=b - : o : I
-b/a + 0 S ' . : ‘ -
a/b = . : , :

ola = 1

Toampy

s 2,2
2. smplit! (a*v)"" x &)

A, l» o , »

B.. Cw o : ’ ~
¢. o= B

D. awzwz .

28. xR e - o

A28 e
B, 278 S .“ R

c. 316 R
'Do 3‘ .' ) ! ' : i

29. 1¢ L-{(a.y)‘ AetByto=0, 3,y R} , 1. follows that

._‘A Lhafmctionfornumlwlwotl,ndc- t
B. -hnm,acmunmtmrm-ummm: _
set {~C/3} : _ o R
1MA-0 :honopcilmdonud , ‘ Lo
aphofl.viudumhmmeboththzdym

<
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3. The coqrdinates of the vertex of y=arZidatc, a ¢ 0 are

>b‘2-4¢c
T )

>
o~
Sle

4ac-b? L ¢
v T da )

¥l

c. (2 bae-b?

’—T—a,)

Do (‘.¥ bz‘“c
32 )

31. The graph shown 4s symmetrical with respect to

142

A, the z-axis
B. the y-axis
C. the origin
D. the x-axis, the y-axis and the or:l,gin

. The graph of the quadratic function defined b] y-utz-bbem alvays
bas z-intercepts 1if

»”

A. a<0 and D> 0
B. a>0 and o0 <0
C. a>0 snd >0

a<0 and b<D

D.
33. Rw nany damt. ﬁu the oluuon ut of tlu oqmuon
' (NS)(:D'I) - W) :
A. ooe
B. two
C. noans
D. iafinite .

L
[
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lhthmticl 30
This is 20 minutes-test. It contains mﬂmmmm

All the questions are of equal value. Your score is the mumber of
correct answers you mark.

Be sure your name is on the answer shest. o
All qmtioni are to be snswered on the separste enswer sheet provided.

Do lO‘l‘ write in tho question bookl.t. lough work may de dm on lhoou
.providod. . . .

Return tho quution -booklet and yonr aunr -hut at the cud of the
examination. _ .
’,Do not -urtuntil told to do so. 8topvbonum -
X
~ All the atbiury constants and utublu in the qnuttou are du-lu

- of the set of real nusbers uanless spocifid om ,

There is only one correct snewer for svery quotm. A quotuu vlcll
more than one racorded smswers will not be marked. If you change your
mind sbout an answer be sure the fit-turki- completely erased.

| mporsrmroomcarmoumm_mm
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I 1s a set of integers. ( 1s a set of complex nurbers.
~ Which of the following statements is true : ~
- ‘
A. R is sudset of C
B. C is subset of I
C. C 1is subset of R .
D. C is subset of N , : -
_If any two coq;lcx mubcr. mginn, then one cannlnyo nnd ut
A. the gruur complex nusber
B. the negative complex number
C. the smaller complex number:
D. none of the above
1t 3 .l ,¢C, then the d:lstq\u botmn the poinn l and 8, :l.n tbo
rcowiex phne is given by " _ _
A. + ,'2_ ' v | | A : . A o 'ﬂ..

'B. 'il t '2 ~ -

. "",."I o . o
e

Atoqlumﬁuwbihqultoucqlummﬁﬂndﬂlyu

K. amo
"B H

C. owo and bed
D.a-b‘cnda-'-d

Which of th. fpuoving ‘best rmm a m ’lﬂ

no oy

.. 0w




’60

7.

9.
+

-2~ S . 146

‘rhc dutanco in the complex plane, between the poht Wuq the
co-plex mmber and the or:lsin is ulhg

A, obscissa of th. caplcx mumber

B. ordinste of the complex number
C. conjugate of the complex m-bu ,
D. none ot tho above o :

The Principle of Eqmvalcnt Pmotiona providu an miu uthod of

A adding two eo-plu numbers

B. subtracting two complex numbers :
C. computing the quotient of two complex mumbers

' D. finding the distance between two complex nusbers

‘l'ho standard form of a complex number is

‘A, a-bi '

B. atdl

' C. atbl
- D+ ¢t+b

In the complex pumber q#bls{ 1s equal'to

Y

" 10.

c. -1

D. 1

rﬁeuthod o( conp«ung tmmtotmmm“

At multiply the pumerator end the dememinator of the ewoet
“the conjugate complex of the dang

- B. to multiply the numerator nl,t'b foncainator of tha quptlane by

the conjugate mn- of the SR
C. to multiply 4 |
of the m
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. -Mathematics 30 v
This 1s 20 wioutes-test. It contains 10-multiple choice questions.

All the questions mofoqualvnlue. Your score is the mmber of -
' cOoTTect answers you mark. / ) o

\

Be sure yout name is on the answer sheet. ‘0

ulqmtimuembomverodonthemmohutm

' DO NOT vrite in the quution booklet. Rough work ny be ‘done_on sheets
provided.

i

Retutn the quution booklct and your an-nr nhut at the ud of tho E
muon . _

Do not ‘start until told ‘to do so. Stop vbon uhd

ulm.mxmcmmnmmlummmmmm
of the set ofrulnuﬁon unhu spociﬁd othcndu o o
Lo
_"l‘heuuonly one corroc:mrtor cvuy quuton. 3 quutm with
more than one recorded answers will not be marked. Ifmcl\wm
-'ﬁﬁﬁoutmmrbcmomtmtn&hmmym

mmsrunrmmrmonmmqvm
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The centre of the circle defined by the equatioen o .
22+ y2 + g 42fy +0=0 18’ |
. 148
A. (~f,-9) '
B. (g'-o'f)
C. (-g,~N
D. (-g.f) \

. - 'The equation of a circle with centre C(h,k) and t‘diul r is

A (2)? + (ky)? = r2
B. (z-h)2 + (y-k)2 = r?
- C. z-h)* + (y-K) = rs
D, :(Mh)z + (yfk)z = r?
1f a pnabola 1s defined by an equntion of the fotn ¥ -tipc. thnn thc |
vertex of the parabOIa is _ , _ T _
: Ac (p,O) b
- B. (o,p)
C. (-py0) . .
D. none 'of the above
If 22 + y2 + 2gz: + ny +- o= 0 dcﬁnu a circlc thon which ot tho follo\dng;“
- is always true A 4 o . - C
A, ge0 f=0 |
B. gif-o>0 .
- D. glﬁve.“o‘ T I R RN T A

: A, : o+ +e

. The parabdla dqfimd by an oqutm of thc for- y’- h: + o, 69'0.

A, "x-axis

B. y-axis .

C. . the origin - o
D. 'none of the above

’is

m.2+ﬁ+e-~*

symmetrical vith relpect to

B. ‘g-zv‘-r-“fé -a

c. EFF<s i
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‘ / 19
The focu- of. th. parabola def:lnod by the oqultion yz ‘pc is
A. (o,p) . L | : ‘ -
. B (p'o) o o : » C »
D' (o, "p) : ’ . . > T o

A parabola i th. set of points each vhich 1- oquidhtnt from a
~fixed point and a fixed ltuight line., The ﬂud point 1. clllld »

A, .directrix I ' j e
‘B, vertex . — - //
C. the origin o R

" D. focus

If the equation of & relation 1s y? = 4px and po then the staph of the -
relation opm o ' - e e .

B. downward S S . .
C. to the left : S
D. . to the right ' _ - -

The oumrd fon of th‘ oquution of th. citch u
-B. (xm-h)2 + (y+k)2 ' ‘ ' :

Cy z’+y2+2gz+zfy+c-o

D. (atr-k)2 + (y-k)2




Mathematics 30.
This is 20 minutes-test. Itcmumwmltm.mqmm
Allthcqmummotoqualvdu Yonrneorohthonduof
cornctmnywnrk.

, Bccunyonrnmhonthc mor lhut.,

© All questions uotobomudonthcmm“tm

PO NOT vritc in the quution bookht. Rou;h vork uy In dou on -huu
provided.

Return the quution booklot and your snsver nhut at the nnd of the -

Donot ltaﬂ‘. until toldtodo.o. Stbpihn'uhd.-' '. _ ,  -

Al thcarbiurycoqumundnrhblnhﬁuqmdmmm
of thc set of real nuﬁm unlm tpociﬂod om .

There is. only one cotroct m for svery qmuon A qwtm uﬂ:
'Utethmmmoddmuﬂnmthw Iimchmm
dndaboutmnmrbomthfmtuﬂ:umulyuud

wmnwmmrmumaxm

w'

150
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‘An ellipse is the set of pdinu such that the sum of mduzgoo form -

. +
.'tbocouuntn-u~- , , o &

151

. The length of the minor axis of the ellipse §zz+ g =1 @b 1s N

B. 2> ) »
c' [+ 4 ' ’ '

' D . 20

each of its points to two ﬁx.d po:l.nu is conlmt. ;

?
A, a o '_i. ‘, =
B'- b ’

: . - ) ‘ s -

D. nomne of the abovo

‘The length of the semi-major axis of the ellipse ‘—;;4- o1, 001

A a

. B. b . o o o o ‘:-'1..
D. 2b ' L L ‘

Lo ]

:2 (q;)u-mammboumuwmmm

2 -1 then which of the following relationships is true?

A ad-pR =t

B. g4 e

Ceoaeter T

s.

'l'hl dofininc oqult:l.ou o! a rcution 1!
-,trmvctn nxi.l is

- ‘o‘~a

‘n. az-a’ b2

)

' ‘,_;' '

c.u
D 2




7.

9.

10.

* D. both the x> and y? terms

The foci of an ellipse alvsys i1e on

: :A-_ the major axis .
.B. the x-axis S ,

. . . ‘\‘
B Y 152 K
-2- ‘ oy N
. . | |
The definition of a hyperbols is the set of pofnte such that the absolute -
value of ' ) , . , - . ;

3

A. ‘the difference of the distances from each point to two fixed points
is a constant vhich is less than the distance between the two points
B. the sum of the distances from esch point to two fixed points is a .
constant which is less than the distance betwesn the two pefats
C. the difference of the distances from esch point to two f xed points
is a constant which is greater than the distance between the two
points o : B ‘ o
D. the difference of the distance from each point to two fized poists
~ 1s a constant which is equal to ths distance betwesn the two points 5

The standard form of equations of conjugate hyperbolss differ cumly in ,
the eign(s) of the BRSO ! o
A, z2 term ' - ) ; | c

B. constant term
C. ¥° tem

The ni't;ié.u.df a hyperbola vvill al_viy'- be on

A. the z-axis
C. the conjugate axis L T ST
D. the transverse axis e . T E s

C- m‘v‘uu v ’
D. the minor axis
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Mathematics 30
This 1is 20 -dnuzu tut. It cont.dm loml.tiph choice questions.

All the questiohs are of equal valie. Yout score is the mumber of
‘correct answers you utk. ,

Be sure yonr name is on the amswer sheets
All qmtim are to be aﬁsverod on the seperste smswer sheet provided.

DO NOT vrite 1in the qmt:lon booklet. Rough work may be donl on shests

provided .

Return the quution booklet and your answer sheet at the end of tbc
un-iur.ion. , _

Do not start unt:l.l told to do so. Sbop vhen uhd. .

All the arbitary couunu and varublu in the quutiou are dunu
of t:hc set of real nudnto unlcu lpocifiod otherwise. :

Thcu ic only one correct answar for nc:y question. A quit!.on vith
nouthmmtocordodmuviunotbomhd If you change your
dndaboutmmubcmotboﬂnt-:kucmnlyumd '

wmsrmmomrmoummqumm



3.

. C.

3.

. D.

1t

vpwp
H A

-_u“ + /25 «t' + sn‘ i“ 1 the mtu.lut ot -

.4 | | ) 155
The distance in a complex plane between S-4f and 43 is
/s .
9v2
/82
9

O aw >

The modulus of the complex number V3 - Y13 { {1
A. 16 )

B. 4
C. &

A.
B.

D.

If (3+4 7)) + (22 -~ yi) = 7 - 11 then .
A. | |

B.
C.
D.

HRHEAKAK

Ifz-yl=5+1, then -

B. 9/4_-19[4 o T N A
c. 9/s+ws-£ S T S A
.o/ -i / | L e

A.3—i

. ‘3- 3 "'5“ \

c- "3'* m -



10.

‘

-2~

) )
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Thcgn’phofA.-(a“i-sftn:‘-k.l(C)inthocoqluphn;h

A.
B.
c.
D.

The
(2

A

B.
C.
Do

The

A..
B.
C.
D.

a circle with centre 5 + 47 and radius 4

a circle with centre 5 - 41 and radius 2

a circle with centre -5 + 4¢ and radiuo !
circla that touchcs the z-axis

values of r and Y vhich will satisfy the cquation

+ 3yi) - (y - 2.1:1)--3-71..:0 /
L

z=2,y=1 _

Tm<2,y=-1 : v

x-—z’y-l .

multiplicative inverse of 2 + 3 in the standard fm' is

-2-3%
2/13 - 3/13 4
3/13 - 2/13 4
2/13 + 3/13 1



Wucnsb

This is 20, minutes-test. It contains wﬂmm«um
All the q%u are of oqul value. Your ‘score is Qﬂ nﬂcr of
correct answers you mark.

Be sure your nnl is on the answer sheet.

3
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157

DO NOT write in the quution booklct. Rough vort lny bc done §o shests

ptov:ldod .

Return the quution bookhc and your answer .hut at the ud o! the
m.:m .

Do not start until told to do so. Stop vhan asked.

]

All the arbitary constsnts ad varisbles in the questions sre d‘n
of the set of real n@orv.phu -pociftoll othmiu ,

There 1s ouly one correct answer for every question, A qnntin 'tth

nore than one recorded answers vill mot be warked. Mm‘

‘,bdﬂabontmmrbcmthfmtntkhw
mmsrmbroomrmoummwum
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1. A parsbolic arch has s width at the ground of 80 feet and a height at

6.

D by -:-25-0

the center of 40 fest. Its houht 15 feet, in from either ond is

‘A 25 ft. I o
B. 155 fr. v
_C. 2&, fe.
'D. 15 ft.
2. The vertex of the parabola defined by y?:= -(20x + 60) 1a
A. (-3, 0)
B. (3,0)
T. (60,0)
D. (-60,0)
. ‘ " : . e .
3. A panboh hes its vertex st (5,0) sbd its directrixz the liné x = 1.
¥ is the focus and P(x,y) is emy point om the graph. The number of
wnits in the line segment PF is: S ' : o '
B. x+1 S e e
C. 7(x-5)* + y* ‘ '
D. ‘z!’gsz + ;z
. N
4.  The dimtru of thc p.r;bou Mhﬂd by y e m hs
A. (6,0)
n' ("6’0) . . ,‘ . ’ »'_ . ' )
C. x=6 o s e
D.x-'-6 A ~ o o _’. L o S

£ LD amdr-3 N
B (i -Dedr=3 . IR
C. (L) adr=9 = - RS RN SR
D. (-1, 1) ud r=9.

mmuonoun-o:.lmmumumunumh
the equaiton x* + “y"-zsatthnhtau.-»u R

Bodx-y-25e0
C. Ix+dy+2440 o : o
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-2

7. The centre of the circle 2.1.‘2 +2y2-“2%- 363‘0;‘15!0 is -

A. ' (5,9) "
B. (-10,18)
C.  (10,-18)
D. (-5,9)

8. The restrictions placed on g, f and ¢ if the equation
z2 2+2gz+2fy+o-0dct1uancirehnthmapm
of the axis :

‘A‘. f-O, 2>c \
B. f=0,
C. g=0, jQ?c

. D, g=0, f2<zo¢

\

9. 1If a perabola may be defined by an ‘qultion of the to‘ll '
the equation of the pnuboh \dth !ocul apint of the I!au Wﬂ-ﬂ u
A, y?=-9r g
B. y?=35z
C. yim-36z
D, ncae of the above

p .

10. When the ceatre and tha ttdius o circlo m gtm. ﬂlll cﬂm u

_____
I

A.. the radius is ono-half the dillntor . .
B.’ the radius of a given circle dma remaing mtnt g
.C.  the centre .of a circle is alvays a fixad podnt B
~ D. the distance betveen the centre and any poht on t:h- u.:c.h u
_ always equal to the radivs of the’ cizch
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This is 20 winutes-test. It contains mwmmmm
Allthoqnutioumofiqulvdu !mneonhﬂnmo!
correct snswers you mark. 4 —

ummmumthcmrlluot. '
mqmtimuamhmmmmmmm

mmmuuthcqmtionbootht.lo\@:ntkmh“u“n "

Aummmmmum:mmm::m:umuot the
uﬂ.uuon .

,Qonototartmtﬂt.oldt:odolo. Stqa'huuh‘

Ah?/ubiurymmumd .’;gummm-mw
outoftulmdmmhu thezwise , B

There 1s cnly one correct snewer for avery Mm A question
moTe ﬁummﬂ%&lmhm I you cheng
ﬂuabouqanmbcmthﬂutmtu_ letely”

‘mmummmmwmmmm s
“b” " )



The length of the transverse axis of the hypsrbola 16a? - 9y - 144 = 0 13

A,
B.
c.
D.

'n;e lcngth of the semi-minor axis of the allipse «fm by th oqutiu :

B.
C.
D.

" If the poiuts of htorioctiﬁn 6!
are joinod in succession the: rnﬁl

A.

5.

C.
D,

%= - ‘uz -0 rm«ntl tvo. -tnuht nu- m are. a. i

‘I.
. ‘c%
. p.

The oqutm of sn clliru v:lth m (O, 0). M m ("” ‘)j
0-1-!]01’ ni-! of lcuth 10 m‘-ltl “ o

. '

WEX

161 -

r

SN WW

m o! -‘u.-ﬂ:‘-ﬂy&» .25
s ct;puoid
a triangle
8. rectangle
s lqnu'o ‘

= 3
kD
D
-

e o

]
e
o

x: IR

o
;‘

H&l :
W
MeW
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6. An cllipn vith centre at the. origin has one focus at (0 ’-3) and -
z-iuurcopt of 6.’ Its major axis is . :

> Ao 10
B, 5

C. -4

D, 6

7. Oufocn-ofthchypcrbohg ﬁ-&“ ‘

A, (0,8)
c. (10,0)
D _(o-lo)

i 4

'a.' _'moguphou(.r+l)2+6(y-3)2 3610

‘A.' c:l.rch -
‘B. a ‘hyperbols - _
C. tvwo straight unu

D. e ellipes e T
9. The zupb of e’-wz-nmhdnctﬂdulmhﬂth "  -\3

A eenjucd:ounaaito lqu . S RO SR
B. trwuu u:tuloq - LTl
- C. one focus (0,2
. D.- one focus (2’5:

e
-+

10, The .cmtrici:y of mvcm;cn -uh enm ut &- 48 41

A thcrumofthdum!mmmtn

-~ distance from centre to the m,f_'_ : on: th

' ."l._‘ ares of the ellipse ' . I RS
- L. thoﬂntuuofthdupn

o D. all of tln nbm -
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0

R

Pinal Exawjnation IT
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 This is 30 minutes-test. It contamISmluph.chdqum
Alltb.:::'“dnmmofoqulvdu -Your score is thcmo!A
correct you mark. ,

o hmmrmhonthtmnhut.

mqmummmbomdon:hw“mw.

"mm'rvrttointh.qmtionbookht.loughntk-qhdeoalhuu _
providcd. : , .

-'ummqmtmm:wmm.hutatmwof&o
'Donot-urttmtutoldtodo». Stoptdunuhd

[

_ofthoutof uﬁmmlmwwom S '

nenhulymﬂmtm!otmmm Aqw:muﬂt
wore than one recorded snswers will not be marked. upu .
dnimzumbcmmﬁutma ptaly avesed.

-nomsrmmomtmammmm
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1. mqmumotmmmmotmm»ohy’-sp 1

T=-p , ,
2-p=0 | o e

- o

142 - o
5101 R
-s+9/zi
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6. ‘nuuchodnf computing mmumotmmm“u RN

A. mmupxymm.mumdmnmm» v
the confugate complex of the dengmipater :
B. ummlymmt:thdmmmofmmty
ot e aret 4 mmm
c. co-uluplythcn-uauro!:hqwun:
'ofmmmdﬁowofmmh
complex of the demomibator - S
D. mmluplymmmtot:hwtmwm onfw m
umumwmmnumuunmnuuummnnnn R
confugate cuplu of tho M&r L

7. Mqutiuofmlmolwunmum mmo!
tbocn-cua.m.uyshy -zsumuuoouuu-

A. e -2%y2es00 . . oo
B. zs:2+uy2-4oo o L T R SRR NPT

D. 1&2_+zsy -AOO'

o T g 3 .
8. 'n.pmbouuyboda hyn meotuntmv‘-nm
- thcoqut:l.on otapubo v.‘lth IM? -5,0) |

A yl 208
B. y? = <200
C. y oS¢’
D.. yz-h

CoNe

6’9.’ The uqu:ton of. thopauboh -m mn 7(2.5} dbnﬂ?a” ll
A -3)2-5(3-2) . PR
AR A

s y”’-zﬂwm o
Do C ]

10. ‘- It (c.o) nd (-c.o) ave chfoct o!n
- ‘statement that is clnyn tmh ST

  :.£*$-$‘
c: a' + p! B R

.
%




R
A

_A. rectangular hypct‘bohl

~ 'B. coujugate hypsrbolas s

13

- D. moftluabcn

C.  similar hyperbolas

)

The -6dn1u df a +-bbi_, ERSY '1':‘.‘

‘ Ao l‘ + b‘ . l““ g ‘ o “' ‘ N

el N

'c,,.,l,zﬂ,z R

m;cmdfonotcuqutuqotccirchu'

A, 22 +y% - g2~ nn-o

B @h)? e @k)2 = r?

| €. :2+yz+2¢z+zn+a-0

D. o? - y3+hg¢+zfy-«o-o

'Im;nphotthntl'-(l'l'tzi"ﬁ.‘ (-c)'

A,y
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