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Letters to the Editor 
Dear Sir, 

I am a new member of your council and I enjoyed the annual conference very 
much, but I would suggest that there could have been a "hot seat" type of approach 
to Dr. Eicholz. Both Edmonton school boards seem to be going away from his texts, 
and it would have been interesting to have heard Dr. Eicholz's reaction. Dr. 
Eicholz is very articulate, and would probably have welcomed the opportunity to 
explain his text in the present form. 

The November issue of DeZta-K gave a great deal of food for thought. 

The guide for evaluation of texts is interesting, but I wonder if it is not 
rather dated. I have taught mathematics at most grade levels and feel that our 
present emphasis is on the elite who wish to major in mathematics at universtity. 

I have seen all too many students who have an excellent grasp of set theory, 
yet who do not have the computational skills necessary for the needs of everyday 
life. Knowing that 7 x 8 is seven sets of eight is useless if the students believe 
that the product is 53. 

We need priorities, but this evaluation does not even begin to address it­
self to the problems facing the discipline of mathematics. 

First, texts must be written at the students' reading level. It also seems 
logical that very heavy emphasis be placed on whole number computation. A knowl­
edge of measurement is also vital. 

We must have a system of 
individualizing mathematics so that 
aspects such as problem solving are 
given to the student who likes, or 
needs, this kind of mental exercise. 
The original purpose of problem 
solving was to give a practical 
application to drill, but, like 
Frankenstein's monster, it seems to 
have developed a life independent 
of reason. You solve problems be­
cause they are written in the text; 
the problems are written in the 
text because we expect to have 
problems written in the text. Wow! 

IN THIS ISSUE 
1975 ALBERTA HIGH SCHOOL PRIZE EXAMS 
-WINNERS AND SOLUTIONS 3 
BOOKS REVIEWED 16 
A SYMPOSIUM ON THE EVALUATION OF 
MODERN MATHEMATICS CURRICULA 

-A REPORT 16 
SOME COMMENTS ON METHODOLOGY 18 
ON THE TRANSFORMATION OF RECTANGULAR 
REGIONS INTO RECTANGULAR REGIONS OF 
EQUAL ,\REAS 22 

IDEAS AND MANIPULATIVES YOU CAN TRY 24 
FORMULAE CHART AND SUMMARY OF MAIN 
POINTS, MATHEMATICS 20/30 27 

MCATA ANNUAL CONFERENCE, 1975 35 

1 



It would be equally fruitful to critically examine the study of bases, sets, 
11logical thinking, 11 irrationals, and such. 

What is the answer? Modern thought seems to indicate that individualization 
is the way to go. I think the readership of Delta-K would welcome a column in each 
issue devoted to the practical individualization of mathematics. 

Ronald A. Mac.G11.ego11. 
Teacher, St. Philip School, Edmonton 

Dear Sir, 

I am writing to comment on the latest issue of Delta-K (Volume XIV, Number 3, 
February 1975). 

I enjoyed this issue of Delta-K, as I have the ones in the past, and was 
very interested in the Metric Articles and Information Sheet that appeared. How­
ever, · I was concerned about the spe 11 i ng of 11metre 11 ( er instead of re). I rea 1 i ze 
there is some controversy in the United States regarding the spelling of metre and 
litre, but in Canada, it is very clear the 11re 11 spelling is preferred (see National 
Standard of Canada CAN-3-001-01-73 or CSA 2234.2-1973). I was surprised to see the 
11er11 spelling in an article written by Dr. S.A. Lindstedt, because of his use of 
the 11re11 spelling in his Metric Workshop. 

Perhaps the 11 er 11 spelling was a typographical error and not intended to sug­
gest a change in spelling. If this is the case, I think a statement to this effect 
should be made in the next edition of Delta-K so that confusion does not arise. 

The Information Sheet was very well done and I'm sure will be used by teachers. 
It is unfortunate the error occurred on such a valuable article. 

A second point, which is not as serious as the first but probably bears men­
tioning, relates to the use of the script 11,e" for litre. The 11.e.11 should be used 
when litre is the unit (i.e. 10 l) but is not necessary if the unit is a multiple 
or sub-multiple of litre (i.e. 10 ml or 5 kl). Because the script "l" cannot 
easily be typed or printed, its use should be restricted only to instances where 
confusion might result. 

In conclusion, I hope you will accept these as positive comments because I 
did enjoy both the article and information sheet, and feel they will be appreciated 
by professional teaching personnel. 

Leo na1td J. Hall 
Metric Coordinator, Calgary Board of Education 

EDITORIAL NOTE: Ov� the tjeo.Jl.,6 d ha!.> been the p11.ac.:Uc.e o0 the pubUc.a;U_oYl/.i 
depa.Jttment, ATA, :t.o U6e the Web;.,:t,� d-i.c.:UonMIJ. Sinc.e the iMue 06 Delta-K 
wh,<.eh Mn. Hall mentioYll.i, we have 11.ec.uved an o6Mua.l pap� oil.om the M�c. 
CommiMion 06 Canada in wh,<.eh we have no:t.ed m p11.e6�enc.e; henc.eooll.th, · ,ln. 
ouJz. pubUc.a;t,i_oYIJ.i, "ell." appeall.,{,ng in rung;., meruc. w.lll, .-tn.deed, be a :typo-
911.aph,<.c.a.l eMoll.. ( The ,ln0011.ma;U_on ;.,hee:t hM been c.oMec.:ted and 11.ep4i.n:ted 
and 1.,J., a:t:taehed :to th1.,J., public.a;U_on.) 
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1975 Alberta High School Prize Exams 

- Winners and Solutions 

Following is a list of the winners and their prizes in the 1975 Alberta 
High School Prize Examination in Mathematics. Congratulations to the finalists 
and our commendation to all who participated, 

PROVINCIAL PRIZES 

Student Amount School 

1Terry Wu $400 Lindsay Thurber High School, Red Deer 
2Norman C. Hutchinson $400 Brooks High School, Brooks 
3Donald·J. Reble $200 Concordia College, Edmonton 
4William R. Graham $200 Harry Ainlay High School, Edmonton 

SPECIAL PRIZES 

5Malcolm W. Kern 

6Keith Fenske 

$100 

$100 

W.R. Myers High School, Taber 

Harry Ainlay High School, Edmonton 

District 
Number 

1 

2 

3 

4 

5 

6 

7 (1) 

( 2) 

8 (1) 

( 2) 

DISTRICT PRIZES ($50 EACH) 

Stu dent/School 

(none awarded) 

Shawn R. Golby, Lorne Jenken High School, Barrhead 

Larry I. Tennis, Wetaskiwin High School, Wetaskiwin 

Leo B. Hartman, Camrose Composite High School, Camrose 

Daniel A. Boulet, Olds High School, Olds 

Emil L. Hallin, Crescent Heights High School, Medicine Hat 

Raymond Kwan, Bonnie Doon High School, Edmonton 

Masao Fujinaga, Harry Ainlay High School, Edmonton 

Herman J. Ruitenbeek, Lord Beaverbrook High School, Calgary 

John Soong, St. Mary's Community High School, Calgary 

1Canadian Mathematical Congress Scholarship 
2The Nickle Foundation Scholarship 
3Third place winner 
4Fourth place winner 
5Grade 12 student placing highest (below first 4) 
6Grade 10/11 student placing highest (below first 4) 
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NATIONAL OLYMPIAD NOMINEES 

Name (grade) 

1. WU, Terry C.-Y. (12) 
2. REBLE, Donald J. (12) 
3. GRAHAM, William R. (12) 
4. HUTCHINSON, Norman C. (12) 
5. KERN, Ma lco 1 m W. ( 12) 
6. HARTMAN, Leo R. (12) 
7. FENSKE, Keith ( 10) 
8. KWAN, Raymond R.K. (12) 
9. RUITENBEEK, Herman J. ( 12) 

10. GOLBY, Shawn R. (12) 
11. SOONG, John H.-C. {12) 
12. FUJINAGA, Masao (11) 
13. LAKE, Robert M. (12) 
14. CAMPBELL, Murray S. ( 12) 
15. ROGERSON, Richard D. (12) 
16. HOUSTON, Gary M. (12) 

School 

Lindsay Thurber High School, Red Deer 
Concordia College, Edmonton 
Harry Ainlay High School, Edmonton 
Brooks Composite High School, Brooks 
W.R. Myers High School, Taber 
Camrose Composite High School, Camrose 
Harry Ainlay High School, Edmonton 
Bonnie Doon High School, Edmonton 
Lord Beaverbrook High School, Calgary 
Lorne Jenken High School, Barrhead 
St. Mary's Community High, Calgary 
Harry Ainlay High School, Edmonton 
Ross Sheppard High School, Edmonton 
Ross Sheppard High School, Edmonton 
McNally Composite High School, Edmonton 
Lindsay Thurber High School, Red Deer 

CANADIAN MATHEMATICAL CONGRESS 

1975 Alberta High School Examination 

PART I - AMWVt Shee;t 

To be fi Ued in by the candidate. 

PRINT: 
Last Name First Name Initial 

Candidate's Address Town/City 

Name of School 
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ANSWERS: 

2 3 4 5 6 7 8 9 10 

11 12 13 14 15 16 17 18 19 20 

To be completed by the Deparmtent of Mathematics, University of Alberta. 

Points Points Correct Number Wrong 

1 - 20 5 5 X 1 X 

Totals C = w = 

SCORE C - W 

(VO ALL PROBLEMS.· EACH PROBLEM IS WORTH FIVE POINTS.) TIME: 60 Minute-6 

1. The sum of three consecutive positive integers is always 

(a) odd (b) even (c) a perfect square 

(d) divisible by 3 (e) none of these 

2. Which of the following holds true? 

(b) log
3

2 = log
2

3 

(e) log
2

3 = 1 

3. For the triangle as shown, which of the following is true 

30° 
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4. 

5. 

(a) a = b 

(d) c = 2b 

(b) b = 2a (c) c = 2a 

(e) none of the previous are true 

"The operation 0 is commutative" means 

(a) x 0 1 = 1 (b) xox = X (c) x0 y = yox 

(d) xo(yoz) = (xoy)oz (e) none of the previous 

If 2 x = .1102 (base 3), then x is (base 3) 

(a) .11021102 

(d) .010211 

(b) .10102 (c) .01222111 

(e) none of the previous 

6. Given a square inscribed in a circle inscribed in an equilateral 

triangle, if each side of the triangle has length 6, what is the 

length of each side of the square? 

(a) 1 i6 
2 

(d) 2 /"T 

(b) l"T (c) i6 

(e) none of these 

7. Which is larger, the volume of a sphere of radius 1 or the volume 

of a right circular cone of height 1 and base radius 2? 

8. 

(a) these volumes do not exist 

(c) the sphere 

(e) none of the above are true 

4 
+ a2

b2 
+ b4 a 

2 
b2 

= 

a + ab + 

(a) 2 
+ ab + b2 a (b) 

(d) 2 - ab + b2 
(e) a 

(b) they are equal 

(d) the cone 

2 
- b2 a + ab (c) , a 

none of the previous 

2 - ab - b 
2 



9. Five years from now Bill will be twice as old as he was two years 

after he was half as old as he will be in one year from now. His 

age is 

(a) 16 (b) 13 (c) 8 

(d) 41 (e) cannot be determined 

10. The number 1.131313 . . . .  (the pair 13 is repeated ad infinitum) 

is the same as 

(a) 
112 

(b) 113 (c) 
100 

99 99 99 

(d) 1131313 (e) of these 1000000 none 

11. A jar contains 15 balls, of which 10 are red and 5 are black. 

12 . 

13. 

If 3 balls are chosen at random the probability that all three 

will be red is 

(a) 0 

(d) 
8 

27 

The square 

that AGlEF 

then AG is 

(a) 
ff 

(d) 
If 

ABC D has side 

and that EF = 

Which is the largest of 

(a) 2 4
3 

(d) 3 
2

4 

(b) 
2 

3 

(e) none of these 

length 1. Given 

ff 
BF =

ff 

(b) ✓-7 

(e) none of these. 

4
3 

2 ' 3
4 

2 ' 2
3 

4 ' 2
4 

3 ' 

(b) 2 3
4 

(e) 3 
4

2 

4 
(c) -

9 

A 

D 

(c) 
ff 

2 

3
4 ? 

(c) 4 
2

3 

B 

C 
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14. A circle of radius 3 has centre c. Let A be at a distance 5 from 

C and AB be a tangent to the circle. Let 

AC meet the circle at D and let Elie on AB 

with ED l AC. Then the length E D  is 

(a) 1 (b) 2 

(c) ✓'2 (d) IT 
(e) none of these 

15. The system of equations 2x - 3y =4, 2y - 4x = 8 has 

B 

(a) ten solutions 

(d) no solutions 

(b) two solutions, (c) one solution 

(e) none of the previous 

16. Suppose that a1 is an integer not divisible by 3 and that 

••• + a n 
is divisible by 3, where a2, 

are integers. Then n is 

• • •, a n 

(a) arbitrary 

(d) Always odd 

(b) at least 3 

(e) none of these 

(c) at most 2 

17. According to the diagram, XY cannot equal 

(a) 2 

(c) 7 

(b) 4 

(d) 10 

3 

y 
5 

(e) any of these 

18. Assume the earth is a perfect sphere and a wire is stretched 

tightly around the equator. The wire is lengthened one meter 

and then expanded uniformly so as to form a somewhat larger 

circle. The new radius will be approximately how many 

meters larger than the old one? 

(a) .016 

(d) • 32 

(b) .032 

(e) 1 

(c) .16 



19. School X has 100 students and school Y has 50 students. 

These schools are to be replaced by a single school Z� If 

the students live in the immediate vicinities of their 

respective schools (X or Y), where should Z be placed so 

as to minimize the total distance travelled by all the 

students. 

(a) at X (b) at Y 

(d) one third of the way from X to Y 

(c) half way in between 

(e) at none of these 

20. An urn contains 100 balls of different colours, 40 red, 2 7  green, 

2 6  blue, and 7 white. What is the smallest number of balls that 

must be drawn without looking to guarantee that at least 15 balls 

have the same colour? 

(a) 86 

(d) 39 

TI ME: 110 �.U..nt..du 

(b) 50 (c) 43 

(e) none of these 

PART II 

I no tltu.ctlo no to Candldatu 

Attempt the. pll.oble.m6 ,{,YI. any Oil.dell. you. wb.ih. Po.Jttiai. CJte.da ,u., given. oOll. 

.6ign,i,6,i,c..ant pll.ogll.e/2.6. U6 e. a.ny me.thod6 you. lik.e.. Ea.c.h pll.oble.m bi wall.th ZO 

poin.:t.6. 

1. Given a regular octagon of side length d inscribed in 

a square of side length 

1 

1 as shown, what is d? 
1 

1 
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2. A prime number is a positive integer bigger than one, which 

is evenly divisible only by one and itself. Show that if a 

prime number is divided by 30, the remainder is prime. 

3. Find all integers k so that 

x2 + k(x+l) + 7 = 0 

has only integer solutions. 

4. Given triangle A B C with M the midpoint of B C. Prove that 

AB + AC > 2 AM. 

5. Find a positive number n, which is smaller than 25 such that 

the expression 

3 3 3 (n - 1) + n + (n + 1) 

is evenly divisible by 102. 

6. Is the inequality (99)n + (lOO)n 
> (lOl)n always true, where 

n is a positive integer? Justify your answer. 

7. Given the right triangle as shown; and that a, b, c is an 

arithmetic progression. Show that a :  b : c = 3 : 4 : 5. 

a 

b 

8. Let a, b, c, d be four consecutive integers. Prove that 

a • b • c • d + 1 is a perfect square. 



9. A group of students write a set of k exams. Suppose that 

a1 
of the students failed at least 1 exam, a2 failed at least 

2 exams, • • •, ak 
failed exactly k exams. What was the 

total number of failed exams? 

10. Given the three squares as shown,along with the angles a, 8 ,  y. 

Show that a +  8 + y = 90° . 

PART I: - KEY 

D A D 

1 2 3 

E A ! B 

11 12 13 

PART II: - ANSWERS 

a 8 y 

SOLUTIONS 

1975 ALBERTA HIGH SCHOOL 

PRIZE EXAJJINATION IN MATHEJ.JATICS 

C C I C B D E 

4 5 6 7 8 9 

E D B l D [ C A 

14 15 16 17 18 19 

A 

10 

B 

20 

1. By symmetry, the octagon divides the square into the octagon 

itself and four right triangles, each of side lengths x and 

hypoteneuse length d , such that 2x + d = 1 .  By the Pythagor-

ean theorem, zx2 = dz , or 

or d = -1- =12-1 . 
fi. + 1 

fi. x = 
2 

d , so that Yld + d = 1 

11 
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2. Let p denote the prime and r the remainder. Then for some 

integer d we can write p • 30d + r • Note that ·1 < r < 29 • 

All non-prime integers in this range are divisible by either 

2 , 3, or 5 . Thus, if r is not prime, then r is divisible 

by 2 , 3 or 5 (which also divides 30). The same number would 

then have to divide p .  Since p is a prime, this cannot occur. 

Therefore 1 r is prime. 

3. If r , s are the roots, then r•s = 7 + k , r + s = -k. 

From this s econd equation .it is clear that if k and rare inte­

gers, so is s. If r is a root of r2 + k(r+l) + 7 = O, then 

r- + 7 k • - 2 r + 1 

8 
= -(r-1) - r+l • 

Therefore both k and r arc integers if and only if 

8 ¼ (r+l) is an integer, 

8 
r+l .. 

j or r = -1 + � for 
J 

some integer j • For r to be an integer, j = :t_l, ±_2, 

±4, ±_8. We can construct the following table. 

j 1 -1 2 -2 li -4 8 -8 

8 7 -9 3 -5 1 -3 0 -2 r • -1 + -

1 
k • 1-r-j 

1-1 11 -4 8 -4 8 -7 11 I 

Therefore k • -7, 11, -4, 8 with correspondi�g root- pairs 

(7,0)·, (-9,-2), (3,1), (-5,-3). 

In AABC, produce AM to D 

AM• MD . Then since BM• MC 

LAMC • LBMD , it must be that 

so that 

and 

AC = BD • 



5. 

Hence, AB +  AC = AB + B D  7 AM +  MD= 2AM, since the shortest 

distance between two points is a straight line. 

n
3 - 3n

2 + 3n - 1 + n
3 + 3n

2 + 1 = 3n3 
+ 6n = 3n(n2 + 2 ) 

We require 3n(n
2 + 2) = 102j for some integer j , i.e. 

? 

n(n- + 2) = j 2.17 
If n were odd, so would be 2 n + 2 , and then so would be 

2 
n(n + 2) • Therefore n is even . 

Also, since O < n < 25 , n cannot be an even multiple of 17 , 

therefore n
2 + 2 is a multiple cf 17 , 

n = ✓17k-2 • 

We have : 

k 

n 

1 

IE 

2 3 4 

2 n + 2 = 17k , or 

5 6 

So n = 10 will do (n c 7 is not even). If one checks all the 

cases k = 1, 2, .,, 37 orte finds that this is the only solution 

with n < 25. (The checking was done with the help of a digital 

computer). 

6. Divide the inequality on both sides by (lOO)n to get (,99)n+ 1 

7. 

n > (1.01) • The left hand side is always less than or equal to 

2 for every positive n .  However, the right hand side 

increases without bound as n gets larger, so that for large 

enough n ,  the inequality must be false. (The smallest integer 

for which the inequality is not true is n m 49) •• 

Let a = b - d and c = b + d 

or upon simplifying, b = 4d , a = 3d , c = Sd • Hence a :  b: c • 

3d : 4d : 5d = 3 : 4 :  5 • 

13 



8. n (n + l) (n + 2) (n + 3) = n4 
+ 6n 3 + lln2 + 6n + 1 = (n2 + 3n + 1) 2 • 

9. We first count how many people failed exactly z exams for 

10. 

.z = 1, 2, .•• , k: 

a1 - a
2 

failed exactly 1 exam 

a
2 

- a3 
" " 2 exams 

ak-1 - ak 
" " k - 1 exams 

'7c " " k exams 

The total number of failed exams is then l (a1 - a
2
) + 2 (a

2 
- a3) 

+ •••+ (k - l) (ak-l - ak) + kak = a1 + a
2 

+ ••• a
k . 

tan o = s/ s -= 1 ' tan B = s/2s = 1/2 ' tan y = s/3s = 1/3 . 
Hence Cl = 45° 

(B+y) tan B +  tan r = 1/ 2 + 1/3 = 1 tan = . 1 - tan 8 tan y 1 - 1/6 t 

giving B + y = 45° . Hence a +  B + y = 90° . 

A Metric Handbook for Teachers, edited by Jon L. Higgins, is a joint project of 
the NCTM and the Educational Resources Information Center (ERIC) Clearinghouse 
for Science, Mathematics, and Environment Education. Contributions by seventeen 
authors have been compiled in this 144.-page handbook to provide practical sugges­
tions for teaching the metric system. The articles - some reprints from recent 
issues of the Arithmetic Teacher, some written especially for this publication -
are divided into five sections: 11Introducting the Metric System, 11 11Teaching the 
Metric System: Activities, 11 11 Teaching the Metric System: Guidelines, 11 11 Looking 
at the Measurement Process, 11 and 11Metrication, Measure, and Mathematics. 11 The 
books sell for $2.40, with discounts on quantity orders shipped. to one address, 
as follows: 2-9 copies, 10 percent; 10 or more copies, 20 percent. Make 
cheques payable to the National Council of Teachers of Mathematics. 
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Once again ••• 

At the business session of the annual meeting ( October, 1 974) two changes in 
the constitution were approved. ( A  copy of the constitution with these changes in­
corporated was mailed with the November issue of Velta-K.) Fees were increased to 
$6 ( regular membership and subscription) , $3 ( students) , effective January 1 ,  1 975. 

Also effective January 1 ,  1 975, the costs for the Metric Missionary Work­
shops include expenses of participants, plus an honorarium to MCATA in an amount 
to be negotiated ( minimum $50) . The program has been extended to June 1 and could 
be renewed next year if there is sufficient need expressed. 

MCATA annual meeting, 1974. Were you there? 

The 1 975 MCATA annual meeting is scheduled for Calgary - October 3/4, at 
the Calgary Inn. 

A new series of ten 15-minute color instructional TV programs has been developed 
to combat math phobias. "Hath MafteM" is designed for the intermediate level, 
and these programs can be used for both refresher work and to introduce new math­
ematics topics. Lessons in this new series include fractions, metric measurement, 
geometry, and mathematical properties. "Math MafteM" was produced by KLRN-TV, 
Southwest Texas Public Broadcasting Council in Austin, and is being distributed 
by the Agency for Instructional Television ( AIT), Box A, Bloomington, Indiana 
47401. 

1 5  



BOOKS REVIEWED 

Ac:tJ...vLuv., in Ma.-the.ma...tlC6 F i.tu.d. Co wu., e. & S e.c.o nd Co WL6 e. 
Johnson, Hansen, Peterson, �udnick, Cleveland, Bolster 
Publisher - Scott, Foresman & Co. (now Gage Publishing Limited), Price $7.90. 

by M;t J oll..g e.M e.n 
Principal 

Jubilee Junior High School 
Edson 

The topics covered in these books are patterns, numbers, measurement, prob­
ability, graphs, statistics, proportions, and geometry. 

The teacher 1 s edition introduces each broad topic with a comprehensive 
overview. For each activity to be used in relation to the topic there is pro­
vided the objectives, an overview, a list of necessary materials, and practical 
procedures. 

The students• books are very attractive and the vocabulary is very readable. 
The activities used to develop the desired understandings and concepts deal with 
contemporary issues of high interest to students. To avoid the monotony of drill, 
many activities are introduced using games. Emphasis is placed on student in­
volvement. Among activities used to develop each topic are those that will inter­
est and challenge students with a wide range of mathematical ability. 

These books should prove of particular interest to students at the elemen­
tary and junior high school levels that have found mathematics to be difficult 
and uninteresting. 

The textual material is supplemented with an excellent set of duplicating 
masters and overhead visuals. 

A Symposium on the Evaluation of Modern 

Mathematics Curricula - A Report 
V. Ale.xa.nde.ll.., University of Toronto 

J. Be..amvr., University of Saskatchewan 
W. Higgin.6on, Queen's University 

At the International Congress of Mathematicians, Vancouver, August 21-29, 
1974, a three-day symposium was organized by the International Commission on 
Mathematical Instruction (I.C.M.I.) to discuss evaluation of Modern Mathematics 
Curricula. Reports were presented by representatives of the United Kingdom, 
Russia, Poland, Brazil, llapan, India, U.S.A., Canada, Germany, Denmark, and 
Hungary with a general discussion on the topic on the third day. An official 
report will be sent in due course to all affiliated organizations (in Canada, the 
Canadian Mathematical Congress). The following reflects the impressions of the 
Canadian·representatives. 

There appeared to be general agreement that initial evaluations conducted 
in the experimental phases of the new curricula had been favorable while the eval-
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uations became less significant as the curricula were expanded to encompass more 
schools. Reference was made to three factors which could explain this: 1) the 
reduction in the selectivity of the secondary and tertiary student bodies which 
coincided with the introduction of the new programs in most countries; 2) the 
lack of adequate teacher training for implementing the new programs; 3) the 
inability to define 11modern mathematics curricula11 (is it primarily content or 
method; what content, what method?). 

The only large-scale study reported was the National Longitudinal Study of 
the U.S.A. where the most important factor determined was the teacher. No char­
acteristics were identified for the effective teacher and the effectiveness of 
the teacher was not consistent in successive years. It is expected that the 
National Assessment of Educational Progress will contain some evaluation of math­
ematics curricula in the U.S. 

In the U.K. a study is just being undertaken which will be an observational 
type rather than statistical. There is a definite feeling that large-scale sta­
tistical studies are doomed to failure because of the many uncontrollable variables 
involved. 

Dr. Christiansen (Denmark and UNESCO) emphasized the need for evaluation 
of curricula on the basis of well-established goals (i.e. the goals of a devel­
oping country like Brazil, where illiteracy is a major problem, are entirely dif­
ferent from those of the U.S.A.). He also referred to his experience with UNESCO 
as impressing him with the impossibility of successfully 'transplanting' curricula. 
1
1 Each country must find its own salvation.1

1 

The Polish answer to teacher training was enlightening. At 4 p.m. on a 
given day each week, every elementary teacher will be required to watch an in­
service T.V. program and assignments will be marked weekly by the local superin­
tendent. This is one way of solving the teacher training problem. ( It was not 
clear what happens to delinquents.) 

Although no conclusions were reached on the evaluation of the modern math­
ematics curricula or on how such evaluation should take place -- or indeed even 
whether it should take place -- the symposium did provide a forum for an exchange 
of information and opinions on an international level and was valuable for this 
alone. 

The ICMI is a commission of the International Mathematical Union. Canadian 
representation is through the Canadian Mathematical Congress. Dr. A.J. Coleman, 
President of the CMC, hopes to institute a mechanism for making this representa­
tion more effective in the future through the formation of a national committee 
or commission for mathematics education. It is hoped that he will find the sup­
port, political and financial, for such a committee. 

A new booklet, The Overhead Projector in the Mathematics Classroom, by George 
Lenchner, describes how to get the most out of this ubiquito�s but under-used 
aid. Describing precisely what materials to use, how to design and make them, 
and how to present them effectively, this booklet helps the_class�oom teacher 
make optimum use of his overhead projector. With many d:tailed �ia�rams and 
two-color illustrations, plus an extensive list of suppliers, t�is_is a �rac­
tical as well as an imaginative guide. The handy 32-page booklet is available 
from NCTM for $1. 10. 
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Some Comments on Methodology 

1. Think Metric: 100% Immersion 

There is consensus that the best approach to teaching and learning the 
metric system is by 100% conversion. It is unnecessary and unsatisfactory to 
teach a dual system. In particular, conversion from metric to Imperial units, 
and vice versa, is awkward, memory-taxing, and conceptually disruptive. 

If measurement is being introduced to a Grade 1 class, only metric units 
should be used; if the advanced grades have been using Imperial units, they should 
be given a 1

1 crash11 transitional prograll1!1e to develop a background in metric units 
and then carry on exclusively with the metric system. (Adults will probably want 
to make comparisons to the Imperial system because it is an engrained part of 
their .thinking. ) 

2. Learn Measurement by Measuring 
The best cardinal capsule for the method 

ment is the Dewey principle, 11 Learn by doing. 11 

3. Conceptualization of Measurement 

of teaching and learning measure­
Measure, measure, measure. 

How does a pupil develop the concept of measurement? What is the learning 
pattern? Consider the following four steps: 

A. The identification and understanding of what is being measured. We measure 
different attributes, each distinct and discrete,e. g., length (I-dimensional), 
area (2-dimensional), volume (3-dimensional) time, speed (length/time), accelera­
tion, force, work, power, etc. Confusion as to what is being measured leads to 
very muddled thinking. We teach this phase in elementary grades by using examples: 
length refers to our height, the width of the room, the depth of the sea, how far 
we can step, how high we can jump, the distance to the zoo, or to the movie, how 
long the worm is, the thickness of a book, the distance around the yard. We 
sharpen our understanding of the attribute being measured by comparison: John is 
taller than Jim, the door is twice as high as it is wide, it is further to Edmon­
ton than to Calgary, etc. Further understanding is developed by ordering various 
objects according to some measure, e. g., arranging rods in order of length, ar­
ranging cups in order of capacity, arranging stones in order of mass. 

B. Identification and selection of a unit. An appropriate unit must possess 
the same attributes as the one being measured. You use a toothpick, or a bobby­
pin or a piece of string to measure length because they have the common attribute 
of length. Appropriate units may be non-standard and we usually (but not- always) 
begin with non-standard units to accentuate the understanding of what we are 
measuring. However, we soon discover the inadequacies of non-standard units and 
introduce standard units. Metric, of course. 

C. Measuring. The actual activity of measuring involves counting the units. 
In every case, we are faced with the problem of counting part of a unit -- part 
of a centimetre, or of a gram, or of a second. Counting of units is facilitated 
by using scales - really number lines with points matched to the number of units. 
The reading of scales, or rulers, or clock faces, or dials, needs to be carefully 
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developed. On the metric system, parts of a unit are in the decimal system of 
notation rather than in the fractional system. We develop a thinking pattern of 
11 two point three kilograms of meat11 (2.3 kg). We subdivide in multipl.es of ten 
rather than in halves, quarters, eighths, etc. 

D. Symbolization. Finally we express in some meaningful way the measurement. 
In the metric system. The problem of symbolization has been carefully considered 
for universal application and understanding. The SI conventions for symboliza­
tion should be meticulously followed. 

4. The Use of Estimating 
The practice of estimating a measurement is edu�ationally very worthwhile. 

It promotes and augments conceptualization. It reinforces the imagery of the 
unit that is being used, it makes one 1

1 think 11 of the attribute that is being 
measured. 

Look (at the object to be measured) - - Vi.oual.ize (the unit to be used) 
Eoti.ma.te (really 1

1 counting 11 of units in your mind) -- Mea.ou.1te (using standard 
units and your skill of reading scales) -- then CompMe (your measurements to 
your estimate) to sharpen and develop the whole conceptualization process. 

5. Utilitarian vs Structural Approach 
How should we select and sequence measurement concepts? By their utili­

tarian value or by a rational, structural plan? For example, should we teach 
centimetres, metres and kilometres only, because they are the units of length 
that are commonly used, or should we teach all the subunits from milli- to kilo­
(including decimetres, decametres, hectometres) because together they form a 
rational, well-structured system? The answer to this dilemma and controversy is 
probably some kind of synthesis. Certainly, attention must be given to the com­
mon, everyday application of units of measurement in order to have enough rele­
vancy to maintain the familiarity and understanding of the units. 

On the other hand, understanding is enhanced by having some rational 
structure. A good solution is probably to select one attribute--length is un­
doubtedly the best one--and teach all the subunits, millimetre, decimetre, metre, 
decametre, hectometre, kilometre, in order to have a complete example, a referent, 
for the decimal structure of the metric system. Even though a decametre may 
never be used in the big wide world of applied measurement, the unit has a place 
in the logical scheme of the metric system and should be taught for educational 
(cognitive) reasons. 

Having one complete example, it is probably unnecessary to include all the 
subunits in the measurements of other attributes, e. g. , in mass, the units of 
kilogram, gram, milligram and megagram (tonne) will suffice. 

6. Appropriate Teaching (learning) Materials 
Teachers should select materials that relate clearly and directly to 

the ideas that are being taught. Rulers are a good example. If the centimetre 
unit is being introduced , the ruler should clearly and directly show the centi­
metre scale ; it should not be obscured with millimetre, decimetre or metre 
markings. If measurement using decimetres to one place of decimal is being 
taught, the ruler should show decimetre markings with each decimetre divided into 
decimal parts (called centimetres ! )  . . 
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7. Decimal Notation vs Fractional Notation 

Because the metric system is based on powers of ten, we should capitalize 
and exploit this principle. Parts of a unit are expressed by decimals. In most 
cases each place of decimal can be associated with a subunit, e. g. , 6. 75  m means 
6 metres, 7 decimetres and 5 centimetres. The fractional notation 6 3/4 m does 
not have this added association to subunits. 

Fractional notation for parts of a unit should be avoided with the excep­
tion perhaps of ½, ¼ and mdybe other unit fractions. These examples have a 
1
1 visual imagery 1 1  impact an are the ref ore meaningful . But decimal notations wi 1 1  
have greater dividends and lead naturally to other important ideas such as 
precision. 

Decimal notation should be introduced in specific context. For example, 
we have always introduced two places of decimals in the context of writing dol­
lars and cents. 1 1 Two dollars and sixty-five cents 1 1  is written as 1 1 $2.65. 1

1 In 
the same way 1

1Two metres and sixty-five centimetres" can be written as 1
1 2. 6 5  m. 11 

8. Precision and Approximations 
All measurements made by you and me and our pupils are approximations. 

( The only exact measurements are those that are defined, e.g. , the length of 
1 650 763. 73 wavelengths in vacuum of the radiation corresponding to the transi­
tion between the levels 2PlO and 5d5 of the krypton-86 atom is exactly 1 metre). 
We should avoid saying 1 1 Johnny is exactly 1 35 centimetres tall 1 1  (or even 1 352 
mi 1 1  imetres '. ) . 

The idea of approximate measurements leads us to a consideration of preci­
sion, or 1 1 tolerances 1 1  as the tradesmen and engineers would say. This is an impor­
tant educational idea - one that we have practically ignored in elementary grades. 

Any notation of a metric unit gives the precision of the measurement, e.g. , 
1. 925 m ( my height) is a measurement precise to the nearer millimetre. 

This attention to precision will lead in higher grades to the idea of 
scientific notation and significant digits. 

9. 1 1 Ragged 1 1  Decimals 
Before measures can be added or sub tracted, they must have the same degree 

of precision. For example, consider the following problem : 

B 

A 
C 

If Amy measured the side AB as 2.4 m 
and Betty measured the side BC as 
2. 78 m and Christine measured the 
side AC _as 2. 923 m, what is the · 
perimeter of the triangle? 

2. 4 m 
2. 78 m 
2.923 m 

? 

Do we merely fill in the gaps in the 11 ragged 1 1  decimals with zeros? This ignores 
the precision of each measurement. Amy was content to measure to the nearer 
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decimetre, Betty to the nearer centimetre, Chr isti ne to the nearer m illimetre. 
In order to f i nd the perimeter to a known degree of preci si on, either Amy and 
Betty should remeasure and use the same preci si on as Chr i sti ne did, or we must 
reduce the preci s ion of the last two measures to Amy ' s  standard, i . e. ,  

10. Problem Solvi ng 

2.4 m 
2. 8 m 
2. 9 m 

Most of the mathematical problems i n  elementary textbooks (and i n  real 
li fe) i nvolve measurements. As we look at methodology for teachi ng measurement, 
it i s  therefore relevant to look at the methods used for problem solvi ng. 

The usual i n i tial step i n  solvi ng a math problem i s  to formulate the prob­
lem si tuati on, that i s, to determ i ne the essenti al components of the problem. 
When measurement i s  i nvolved, i t  i s  useful at thi s  stage to i denti fy, select and 
vi sualize the uni ts of measurements. Very often a d iagram i s  a possibili ty. 

The next step is  usually to translate the problem situati on i nto a mathe­
matical sentence . Here, a clear understandi ng of the uni ts used i s  important. 
Prec isi on of un i ts should be consi stent. 

The next step i s  usually computati onal . The comments made above i n  sec­
ti ons related to decimal notati on, prec is ion and ragged decimals are relevant. 

Fi nally, i n  the i nterprefati on of the soluti on to the problem, the complete 
understandi ng of un its of measurement play an important part. 

The work i n  problem solvi ng wi ll mean that decimal computati on wi ll be 
emphasized wi th a correspondi ng de- emphasis  for fracti onal computati on. 

11. Concomi tant Referents : All Subject Areas 

As the change i s  made to the metric system, teachers should be aware of 
the appearance of metric referents i n  the environment. Metri c un its wi ll appear 
more and more frequently i n  the supermarket and on packag i ng. Watch for them -­
refer to them. 

Although the math and sci ence teachers will probably be the " experts" i n  
metri cati on, all teachers should be i nformed of the basic pr i nci ples of the metr ic  
system. Maps i n  soci al stud i es can easi ly be changed to metri c by changi ng the 
scale ; references to measures i n  language and readi ng should be i nterpreted i n  
metri c  terms. Of course, many references are merely expressi ons and carry wi th 
them li ttle measurement connotati on, e. g. , "There was a crooked man, who walked a 
crooked m i le" or "I  love you a bushel and a peck. " Do not destroy the charm of 
these euphem isms by i nsi sti ng on the metric  translati on "I love you 36. 368 72 
li tres and an add i ti onal 9. 092 18 li tres. " 

From Tru.n.k. Me,.t,uc., a WoJr.k.o hop on. .:the Me;t,u,c. Sy1.>.:tem 06 MeMWtemen..:t, prepared by 
S idney A. Li ndstedt, Consultant, Alberta Department of Educati on. 
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CANADIAN SOCIETY FOR HISTORY AND PHI LOSOPHY OF MATHEMATICS 
Soeiete Canadienne d 'His toire et  de Phi Zosophie des Mathematiques 

Dear Colleague, 

Each year more mathematics teachers are realizing the relevance of the 
history or philosophy of mathematics to their own professional development 
and to their teaching . 

In June of 1 974, a new society was formed to encourage teaching, study 
and research in the history and philosophy of mathematics throughout Canada . 
In the first six months we had grown to a membership of 1 00 and we soon hope 
to publish a list of members and their areas of interest . 

If you have an interest in the history or philosophy of mathematics, 
we invite you to join us by filling out and returning the application form 
below along with a cheque for $4 ( the dues for 1 9 75 ) .  A cheque for $1 0 will 
pay for your 1 975  dues as well as a subscription to Vol . II ( 4  issues ) of 
the Society ' s  regular official j ournal, His toria Mathematica, an inter­
national journal, published and edited in Canada, with over 1 ,000 subscribers. 

Join your colleagues and join now. 

NAME 

Yours very tru ly, 

J. L. Berggren 
Secretary-Treasurer 

------------------------------
MA I LING ADDRESS --------------------------

(province) (post code) 

SPECIAL AREAS OF INTEREST ----
AMOUNT ENCLOSED $ 1 0  (=) 

On the Transformation of Rectangular 
Regions into Rectangular Regions of 
Equal Areas 

Consider two rectangles, ABCD with sides of lengths a and c, and EFGH with 
sides of lengths b and d, as shown in Figure 1, and such that b < a < 2b, ac = bd. 
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The problem is either to cut up the rectangular region ABCD so that the pieces 
will cover exactly the rectangular region EFGH, or to construct from ABDC a 
rectangle of area equal to that of EFGH and having the same shape .  

A D 

M ---i P  E H 

b j b 
R \ t 

I 
\. 

' I 

"' B 
- - �Q F 

d 
Figure 1 

Construct MB = DR = EF, MN parallel to BC, and draw AR. Slide � ADR to the 
position NPQ . Then Area 6 RCQ = Area AMN and we have Area Rectangle ABCD = Area 
Rectangle MBQP = Area Rectangle EFGH. If cutting is done, the triangular pieces 
AMN and ADR combined with the polygonal piece MBCRN will cover exactly the 
rectangular region EFGH. 

If 2b < a < 3b, a modification of the procedure is necessary . In this case, 
it is essential first to reduce the problem to that of . the first case . Division 
of the inequality by 2 gives b < a/2 < 3b/2 from which b < a/2 < 2b follows, so 
that the first case applies . Figure 2 indicates the procedure. 

a 

.,, 

A D 

s w 

� 

T 

M 

b 
� 

R '  

J: C l., 

' ' ' 
---

I 
p E ________ H 

' 

I b 
I 

F 
Figure 2 

C1 

Divide the region ABCD into two equal parts by drawing SW . Place region 
ASWD in the position WCVT . Then the region SBVT satisfies the conditions of the 
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first case and the construction proceeds as before, starting with this region, to 
obtain Area Rectangle ABCD = Area Rectangle SBVT = Area Rectangle MBQP = Area 
Rectangle EFGH. 

In general, if AB is of length L, we can divide the rectangular region into 
n equal parts such that we always have b < L/n < 2b for L > b and the procedure is 
similar to that shown in Figure 2. 

Trivial cases exist when L = nb and require at most the division of the 
region into n equal rectangular parts and side-by-side placement of these parts as 
in Figure 2. 

Ideas and Manipulatives you can try 

Games, _Games, Games 

GAME I :  Mu l t i p l i cat i on F u n  

D i rect i ons : To graph multiples on the circle, start with O and connect in order 
the points with line segments until O is reached again. 

Example A Example B Try One 

0 

3 

5 

GAME I I :  B i ggest Number 

8 

7 

0 

5 

3 

8 

7 

0 

5 

2 

3 

Mater i a l s :  Make 3 of each of the 10 digits ( 0 , 1 , 2  . . .  9) on transparency squares 
(for class demonstration), or on construction paper squares (for math center) . 

D i rect i ons : P�ll one square out of container at a time. Place it (or its digit) 
in box of your choice. - Remember it can't be moved after it is placed ! !  When 
boxes are filled, decide biggest number (or sum or difference). 

I I I I I l I I 
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GAME I I I :  Ca n-u-go 

D i rect i ons : Player covers any number of places that total val �e of the thrown 
dice. He continues until no other numbers can be used and totals those uncovered. 
Each pl ayer does this in turn. Winner has smal lest sum. 

Contributed by Shirley Frye 

lfollywood Squares 

. This game is one that I have found to be effective at the junior high level. 
It can be used to help students achieve a variety of curricular objectives, it is 
interesting to play, it can be learned quick ly, and it adapts well to class size 
groups. I bel ieve the game could be profitab ly  used for students of other ages. 

The P l aye rs : 

Sta rs - Nine persons are chosen to be the stars. They sit in desks arranged in a 
3 by 3 array facing the c l ass. 

Record Keeper - One student is chosen to record results on a tic-tac-toe grid on 
the board. 

Moderator - One student acts as the moderator. 

Teams - The rest of the students are divided into two groups ; team X and team 0 .  

Team Ca pta i ns - Each team selects a Captain. 

Team Captain 

Members of 
Team X 

The 

Stars 

Moderator 

Record 
keeper 

Team Cap tain 

Members of 
Team 0 
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One team is selected 
to p lay first 

The team captain . 
chooses a star 

The moderator poses 
a ques tion 

The star selected 
ealculates an answer 
and states it  orally 

The team votes agreement 
or disagreement by p lac­
ing A or D on a piece of 
paper 

The team cap tain counts 
the votes and s tates 
the maj ority position 

l 

THE PLAY 

No 

Winning team 
members exchange 
places with the 
stars 

l Yes 

0 

The opposing 
team takes 
their turn 

The record keeper 

Yes 

places the opposing 
team ' s  symbol (X or 0) on 
the ·tic-tac-toe b oard in 
the appropriate position 

�Yes _l 
The record keeper places the 
team ' s  symbol (X or 0) on the 
tic-tac-toe board in the 
appropriate position 

No 

S ugges ti ons 
- Provi de the moderator wi th sample questi ons that are not too easy . 
- Encourage the stars to try to deceive the teams by dramatizi ng responses . 
- Questi ons answered incorrectly can be reused unti l the correct answer is 

gi ven , thus all stars and team members should be prepared to respond to 
all qu_esti ons . 

Contributed by Fra:ncis Somerville 
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Formu lae Chart and Summary of Main Points 
Text : Modern Intermedi ate - Algebra N i ch o 1 s e t a 1 

Desi gned for the Mathemati cs Department 
Dr . E . P. Scarlett Seni or H i gh School , Calgary 

by D. L. Treslan 

MATHEMATICS 20 ( January 1 975) 

CIIAPTDI 6: Reletiona md Functiona 

lelation : OJl7 Ht of ordered p•i-. 

Draain: tb• ■et of ail fir•t •1--ta of the ordered pair■ of • relation • 

..... : tbe aet of all second •l•nt■ of t11.8 ord.ered paira of a relation. 

n,tbo4f of 1tatiy rel■tJou : 

a) Li•t or roater ■etbod: R • f 1, 4t, 9, • • •  } 

b) llule ■et-: R • [ tbe aqur.a of tba utval a•bera [ 

c) Graph ■•t-: 
( . •J _, • � ' : ) 

· l■Y- of • lalation ( i )  obtained II)' intorcbangiac tile el•eate in aacb of tba ordered 

pair■ of tbe oriliaal relation. 

( U )  obtained II)' intercbODpng tba nri■blee iD tllo op• eeataaca 

dofiuiJI« tbe ralation. 

Note: Tile grapJI of a Nlation and it■ in••r•• are ''airror renectiona" thJ'ough the line 

dafined by 1 • x 

- If R i■ th• relation, the R 1 ia tll• in••r•• of t"-t relation. 

�• a uaique relatioa in wbicb Nob daaain •l•nt 1■ upped ont05. on• and onl7 on• 

ranp •l•ant. 

Yortical lino teat I A relation i• • flmction if and only if DO nrtioal lino intoreecte 

tlH grapll of tlla ralatiou in ...... - ODO pol.at._ 

J:nt!• of l'lmctioyl Notation: 

a) Set 'bllilder: I •  { (x,7) j 1■2x + 1 , X,1' I {  

b )  lloppin1 : I I x � 2,r + 1 ,  " '  R 

c) I■ap: g(x) • 2,r,1 ,  xi R 

In general, tbe t\lnction f pairo (o)  frc■ ita -in and ( f( c ) )  frc■ it• range to for■ 

( c , f(c) ) ,  u ei•ont of f. 

Special Functio•: 

a) Coutant t\lnction: ••• 1•3. 

- th• range of f contain• axactl7 one •l••nt. 

b) Idoutity fllnction: ••· �"· 

- "cb •l-nt of tba t\lnction ia of tba tor■ (x,x).  

- (noto tbat tbie ia • ■pocial one - to - oaa tlmction) 

c) Cne .. to - one t\mction: •«• -raz + :, 

- eacb •l•ea.t in. th• doaaill 1• paired with a Wlique range •l•ent. 

d) Many - to - ono t\lnctioa: eg. Y • Ix• 

-••ch range •l••nt ia aeeociated with two or aor• doaain •l•enta. 

o) Greatoet Intager Function: eg ( x, [x) ) 

- eacb •l•ent or tbe function 1• or tbe fora ( x, [x] ) . where [ J:] i• tb• greate■i 

integer not greater than x. 

- (S<aetia•• r•f•rr•d to •• tbe etep-f'\anction) 

r) Linear tunction: eg y • 2x + , 

- ell tunctione of tbi• t7Pe auat be written in the tor11 )"=ax + b 

- noto tbat ■ + o 

�J)O&ition of J\m.ctiona : 

- a fta.ncti•n ■ay be defined in ten• of other f'\mction.a. 

� : Ginn • pair of fllnctiouo f md g ao tbat tile r- of f ie tllo dcaain ot I, tbo tuaction 

j ia tbe function co■poeod of g witll f it md only if j(x) • g( f (x) ) for aacb x ia 

tho dcaaiD of f. 

lnT•r•• F'Unctione: It r i• • gi••n function, then f_, ia tbe notation uNd for th.e inTerae of 

tbat function. 

JW'1'E that the ■ethoda ueed to obtain inYerae f'Unctione are the ••e aa tboee uaed to ton1 

inTep• relationa. 

Direct Proportion : 

Dof•n: 1or .,.ery roal n•bor c ♦ O, i(x,7) / 1 • ox and x � D J  ie • dlrect proportion 

function, where D i• the dcaain of th• function. Cc) ie called th• conetant of 

proportionalit7 or conatant or ••ri•tion. 

Ir...,. 1'npor:t1,e: 
Daf'a: J'l>r ""'7 real a•b•r C t O, { (x,7) I 1■...s... and xc D J ie OD iunroo proport.iOII " 

flmction, -r• D ia tbo dcaaiD of tba flmctioa. (c) i■ called tbo conatmt of 

proportionality. 



N 
ex, 

CIIAPTER ?: �•tic:_ Fwictio�• 

0. f ' n ;  A function Q. 1• a quadratic f'\lnctiou itt Q =- l (x, ax2 + bx + c ) f  Were a, b, and c 

are . real nabere, • t 0 

Tile graph of a quadratic !'Unction ie called a parabola. 

Axis ot smetr:,: the line abo1,1t which the cUM'e opena and which dividee the graph into t-.,o 
equal part a. 

.Y.!!1!!,: tbe point of intersection bet..,een tbe C\l"Ye and the axia of eyaaetry. 

Role of (a)  in 1=ax2 + bx + c 

1. The aign of ( a )  detenainee the directioo of the curve (up of dow) 

2 . 'nle aagnitude of ( a )  deterainea the aize of the cUM"e. 

Role of ( c )  in y.ax2 + bx + c 

, • The y-intercept of the curYe ie ( c )  

Role o r  (b)  i n  1=ax2 + b x  + c 
(b. involves a horizontal ahift of t-be cuMe frc. eWndard poeition. 

Tzpea of Quadratic Functions: 

A. Form y = ax2 ... p 

1 )  'lbe graph fonaed will alwaye be the graph of 7 = ax2 shifted j p } unitE vertically. 

2)  If p > O, the parabola is shifted upward !rm: atanderd pooition. It p ( O ,  the parabola 

ie shifted downward rr011 standard poeition. 

B. Form y s •<x-k>2 

i )  The graph of r = a(x-k)2 ie the graph of y:ax2 ahitted f k I unite to the right if k > O , 

and to th• left if k <. O. 

2 )  The •ertex of th• graph of ys a ( x-k)2haa coordinates (JC.a) 

}) The equation of the axia ot a,-etry ia x::zk. 

C. Form y .. a(x-1t)2 +p (Tb■ general Caae) 

i) 'n\e graph ot 1 = a(x-k)2 • p is U.e graph of y s a(x-k)2 ebitted f p j vertically; that ia, 

if p >O or p ( O. 

2 ) 'nle graph ia a parabola. 

3)  'nle coordinat•• or the ••rtex are (k,p) 

4) . The equation of the axia of e,..etry ia x � k.. 

J!cbniguee for determining th• graph of any guadr�t_i_c f\l:D�t_i_on: 

, ) Completing the square. 

2 ) Solving the general quadratic equatiorus y e ax2 " bx + c to obtain: 

Axie o t S)'lllletry: X ,. .:.J!.... 
2• 

Range\ Haxi111a : 

Niuia,a: 

7� iioc • b2 

... 
7� ••c • b2 

-,..-

, if! o < O. 

iff a >O. 

Vertex: (.:.2.... , ltoc - 1>2_ 
) 

2• ... 

Note applicatione of quadratic theory in probl• aolving. 

CHAPTER 8: Quadratic !:guation,and Inequalities 

. �: A quadratic equation ie an equation of the fora ax2 + bx + c • O where a, b and c 

are real nabera and a ♦ O. 

Three caeee are considered: 

1) b = O • • • . • • • • • • • . •  ax2 • c • o 

2) c = O • • • • • • • • • • • • • •  ax2 + bx s O 

}) b ♦ o, c \ O  • • • • • • • •  ax2 + bx + c • o (Cloneral CoN) 

Theorem 1 :  i' ➔ .-') Any real number multiplied by itself yields a product which is a non-negative 

real number. 

Ibeorem 2: x? = k i!f x = .../k or x = -'Jk . for each k� 0 

I'he Quadratic Formula : 

X =  - b : � 

2• 

OU!lr�c_t_el'ie_t_ic_�: 

1 .  Roote are - b + � 
2• 

2 . Axie of !>ymmetry : x = � 

}. Sum or the roots: � 

2• 

4. Product ot the root■: c/a 

and - b-Vb2 - lioc 

2• 

5. Diecriainant teet (D)  : note that D = b2 - l+ac = .a.. 

e) If o:>o, then there are tvo dietenct roots. 

b) If D =0, then there are two coincident roote. 

c) It 0£ 0 ,  then there are no real root■• 

NOl'E that the !:22l! are to tbe quadratic equation ae the x-intercepte are to the quadratic 

function. 

Eguationa Yith the Quadratic_Patj;ern: 

1 .  lrectional equatione 

2. Radical equations - note technique tor eolving equation• containing one or ■ore radical6 . 

Quadratic Inequalities: 

�: A quadratic inequality 1• an inequality ot the tora ax2 + bx + c >- 0  or ax2 + bx • · c £ 0  

where a � o .  
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Theor• 1 :  ab �O <� [a > O  and b > oj  or [ . � o  and b � oJ 

Tbeor• 2: ab � O �(a >O and b .£0] or [ ■ <- 0  and b > o ] 

NOTE exupleo on papa 28� - 286 in the text. 

CHAPTER 9: Coaplex Naber Sy■t•_ 

Need for ea.plex Nuabere : 

, . Studies in electricit7 - alternating current theory. 

2. Studies in ■agneti• - Oeret•d• 

3. Probl•e in beat conduction and electroetatica. 

4. Problems in pb;yeice; hydrodynaaice; etc. · 

!!!!.'..!!.: Each ordered pair ot real n\abere (a,b) ie • ccaplex nab•r , (Z) . Note the geoaetric 

deri•ation there or. 

Prfp•rtt•e of Coplex Nabere: 

rNOTE thet Z, • (o,b) and Z, = (c,d) and Z, ( e , t)] 

,.  Property or tquolity: z, , z2 iff • • c •nd � = d. 

2. Addition or coaplex nuabers: z, 0 z2 � (a .. c, l:,.d) 

a) Closure Propert7: z, e z2 ie a unique coaplex nuaber . for llll coaplex nuabere z. 

b )  �utathe Preporty: Z1 0 Z2 = Z2 0 Z1 

cl AeeociatiH Proporty: z1 © <  z20 z
3

) (Z1 0 Z2 ) ©Z3 
d) Additive Identity El•ont: (O,O) 

e )  Additive lnYeree El•ent (-a, -b} 

}. !>ubtraction of Co.plex nab•�• :  z, e z.2 • (a-c, b-d) 

4. Multiplication of coaplex nuabere: Z10 z2 • (ac - bd, ad • be) 

a) Cloeura Propert:,: z.p z2 ia a uniqva ccaplax n111bar1 tor ell coaplax D\llbere t. 

b)  Collau.tatiYe Propert,- : zp z2 = z.pz, 

cl  Aeaociotin Property: z10<zpz
3

J = (Z1<!> Z2JO z3 

d) Hllltipiicathe Identity El•ent1 ( 1 ,0) 

e)  Multiplicative lnYerea El•ent : -1_ =/� , _-_b_) 
z \ a + b •2 • b2 

f) Dietributho Propert7: Z10(Z2 (i) z3 
) = (Z10z2 ) 0 (Z10 z3 

) 

5. DiYieion of C<aplex N111bero: z,©z2 • Z10 .L 
z2 

NOTE thot z2 + (0,0) 

An.7 nuaber s7et• c011poaed of a set (T) ot al•ente and tvo operations ( .. ) and (X) tor 

these element• 1• called • .!!!!!• . fl:l.a coaplax D\llber eyat• can be couidarad a field, and 

it contain• all the nuaber propartiaa of • field. 

Soae coaplex nuabere � like real n\llbera. For exaapla, (2,0)._. 2. In general , the 

complex n\lllber (a,O) will alva,-e behave like th• real ft\albar ( a ) .  

�tortdard J"ora : an alternate foraat for writing and vorking vith coaplex nuabere. 

Z • ( • , b) • 
�

anclord fora 

Nott that all previous etat••nte concerning properti•• or caaplex nuab•r• can no.., be con­

verted -to standard format. 

Absolute Value ot a Coaplex Nuab�: 

/ z l = � 
NOTE �ti• geometric derivation thereof. 

The Conjupte of a Cc.plax lhllllber: 

For each coaplex nuaber z, it Z = (x,:,) or x + yi 1 then the conjupte of Z, denoted bJ Z 

ie (x, -7) or x - y-1. 

The product of a complex naber and ite conjugate ie a real number. 

NOTE the geometric interpretation of additlon, subtraction and absolute value re: Complex 

number•, Pope 316 - 318 in th• text • 

.,,,,.. Root• vbicb are Coaplax Nua�r• : 

For ••ch real niaber • < O ,  1'{"::; ie a aquara root of ( ■ ) ,  also -1 \J _a ia • aquare root 

of ( o )  

• Agr•••nt : For ••ch x > O , '{:; • i Vx and _v-:; • -iVx 

Qufdf•tic EgUftion■ with Ccaplox Sol_'!lloJl!I : 

Recall the Di■criainaa.t teat and th• Quadratic roraula prniouely etudied. U.a th••• two 

facts in aol.,in.g quadratic aquationa with C011plax root.a. 

NOl'E thet ia further ■tudiH ia ■ath .. tice :,ou will ti.ad that Nch n111ber (r•l or ._lox) ha■ 

n d.itternt nth root.a aaong th• ooaplex nabara ( for each natural n•b•r nJ'- 2 )  

· CIAPrER 10: Solution Sot■ of Sy■t-

la thia chapter ve are intaraetad, priaaril:,, in the pperal linear •g���� Ax•Bx+C.:O 

Tzp of Equation Sy■t .. , 

1 ) lndopondant Syet• :  

-bare there 1 a  axactl1 one ordered pair i n  the solution set. 

i:x. [ x - y - , • o n 2x • Y • � = o I • [ (-, ,-2J J 

2) Incon.■iatont 8711t• :  

-h•r• the 911Pt7 eat coaprieee the solution •et. 

J:x. ( 7 • X - 1 fl Y = X + 2 \ • " 

-note the identical ■lop••· Bene• parallel linN. 

3) Dopondent S7at••: 

- bera all real nuaber ordered. pain whiob utiaf'J one equetion will Mtiety the •econd 

equation. The two equation.a are •quiTalftt. Ci.a.  the .... graph) 

Ex. [ x - y • -1 fl 2x - 21 = -2 \ • { z - y • _, '? 
E!.!..:,!: 'l\fo e:,et•• of open eantencae are equb·alant itt th91 haYa th• IJMle solution •at. 

(Equinlont S7•t••l 
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• Methode ot Solving Sy■t•• of .Equation.a: 

1 ) Graphic ■othod 

2) Cllapariaon ■athod 

:,) Subetitution ■othod . 

4) · Addition - Subtraction ■ethod. . 

Hort •xamplee of above techniques on pages 333 - }42 in the tert. 

The -�lu�ton_ •-'-t of • 9e11era_l Szet•: 

Given: 

'llleretore : 

Deterajnante: 

) 
a1x + b17 = c1 

( a2x • b2" = c2 

x = b1c2 - b2c1 

•2b1 - •1b2 

Y z •2c1 - •,c2 
•

;,
b

-, 
- a1b2 

.E!.!.:.!!.= For all n1.Mnbers a,b ,c  and d, the detenninant I :  : I = ad - cb 

Detenninante may be used to .solve ayatema of equations ae follows: 

x = 
1 °1 

b1 
' c2 b2 

I :1 b. , 
2 b2 

y ,
•, c, 
a2 c2 

, 
•, b1 

•2 b2 

We have considered only eyetema comprised of t.wo linear equations ao tar. In advanced 

courses you will atudy eyetema comprised or !!2!:!. than two linear equations. 

Syatema of equationa may elao be comprised of: 

a )  One linear and one second- degree equation 

- See pages }'+9 - :,54 in the text 

b) Two second- degree equat iona 

- See pages :,54 - :,6o in the text 

Also note techniques tor solving aucb 17et••· 

• .E!.!.:.!!.: A � ie the inter■ection ot a plane vith a right circular conical surface or a right 

circular cy'lindrical surface. 

Sy•t•a ot Ineguali tiea: 

The graphing technique ia the moat uaetu.l ■etbod tor aoh• ing eucb a7at .... 

/ 
X + 2yf.3 

Con.eider the following ayat•: 
4x • 37� f  

"'.L'AJ T•�s��r,·.,."' 

••• w I. ;,,", 

NOTE the iaportance of 11daehed" baa• line• for £.or ;;,,  eituationa. 

Stu� •-1•• on page• :,62 - :,65 in the text. 

Szateme in•olving Absolute V�ue : 

In graphing inegualitie■ involving absolute Yalue, the baeic property uaed ia: 

[
For e•ery a ;> O, i t J  x/<a,  then - a L x L ■  

For ••er-y a <. O ,  i f  I ��•. tlum ·x L.-a or x >  • 

NOTE exa■pleron pagee :,66 - :,68 in the text. 

CllAP'l'Ell 1 1 :  Lopritlaic Functiona 

Det• n :  log10 (x ) = 7 Hf 1o" . x, (x ,. o] 

The � of the logaritlwic tunction i.a th• ••t of poaitive rul n111ber1; the rMge 

or the logarithmic l'wlction i• the ••t of •ll reel n1abere . 

NOTE: In oraer to understand the aasociation between log,iriUwic and eXJ)Oner.tial fonnat. 11em-

orue the f
r

lowing: 

10' y,oo (. > loe10 
,oo 

exponenti,!'ll fonnat logarithmic format 

A logarithm ia merely an exponent for a po,..er "ith beae ten..., Therefore , logaritbaa obey 

the lawa of expon♦nts. 

A logoritte <"'Oneiata of two parts : charact-,1·i"-"ic mid .. nuaaa. 

1 1 ••72 Eg. 2b = 10 or log10 28 =/ ·
� 

characteristic mantiaaa 

Recall that one uy uae ecienti tic notation -tu obtain the cbaraterietic of a logaritml. 

•Theorewe abo,rt_ !ee,rit�: 

1. !.ogarithll or • Product :  

2. Lopri t hll  ot a Quotient : 

,3. Logaritla of a Power : 

• Logeri ti. of a Root : 

Log
8 

M N = log8 M • log8 N 

Log8 * = log
8 

M - log
8 

N 

Log• tf = n Log• H 

Log n(H = .1 Log. H 
n 

fhe above tbeorne are ueed in eolutions to queetiona inv, 

quotients and povere. 

Anllio.2£!,�_ll!! : 

.f!i conbinatione or products, 

Tbe procedure or calculating an antilop.ritlml ie tbe rever•• ot tbe procedure uaed for 

finding logaritlas. 

Eg. Suppose log10 28 = , .4472 

Then Antil-ritllm 1 .44'l,2 = 28 

The antilogaritla give• us the ntaber vhoee logarithm ve have juat calculated. 

other lopri tbllic f\mctiona : 

J.ny positive real nuaber (except the nuaber one) eay be used •• th• baa• of a lopritlaic 

tunction. In general, tor eacb poeitive real naber (a) [except ,] , the b••• (a) lop.ritlalic 
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function i• r (x,y ) X s a7 I 

� of Bae• 

The previous theor• tor logaritt.s etill apply. 

Mote caretully the exgplee on page }94 in the text. 

MATHEMATICS 30 (March 19 74) 

1) 

2) 

Cbap_ter 1 2 :  TriAonoaetric functions : 

Unit circle: x2 + y2 • ,2 • 1 

( Clockwiae movement :  Negative direction 

l eounter - cloclcviae aovecent :  Positive Cirectior. 

The uait circle �d a ell - ordinate system : 

�- (A , 
�-,<� (A, 

'Jr,1)-----,. ( A ,  
II i I I I I I f ;;---------.._,, A I li, o)_ -,. , 

--(,'. , 

ff/2) 

•/Ji 

•/4 ) 

•/6) 
O) 

)/ 
I 

- aote the geo■e'tric f iaur•• withia this circle in order to aemoriz� the co - ordia 

of point• in the circuaference 

3) Wrappiag functioa: W ( 8 ) • (x,y) 

4)  Periodic fuactiona : f (x) • f(x + p) , p ,'O. Thi• definition ■u•t hold f-,� every x 

in the doaain. The n1.mber (p) 1• called the period of f .  

5 )  C..■ine Functioa: ( ( 8  ,x) J for vhich W(8 ) • (x,y) . 

6) Sine Function: { ( e ,y) J for which W( 8 ) • (x , y) . 

7) Taagent Function: { (8 ,y/x) ) for which W ( 8  ) • (x,y) . [x ,ioJ 
8) Baaic foraula :  Coa (e 1 -e2 ) • Co■81 x Coa82 + ain8 1 x ainf:17 

9) Related for.ulae : Coa (e 1 + 82) • Coe81 x Coel½2 - Sia61 x Sine ?. 

Coa2 e + Sin2e • f-
tane • !.!!!.!i_ Lcose 1 ; oJ 

coal1 ' 

sin (e 1 - e 2) • aine 1 x cose 2 - at•e , x cose! 

ain ( e l  + 9 2) • Bin9 1 X coae 2 + ain9 2 X COIP l 
coa (-8 1 ) • cos(e 1 ) 

coo ( w/2 -8 1 ) • sin (8 1 ) 

ain (-& 1 ) • - ain(e 1 ) 

ain ( w/2 -e 1 ) • cos( e 1 ) 

10) Characteriatica of t!te ■ine functien : 

1 1 )  

1 )  Periodicity i s  2 1'1' , 

2) Do .. in : ( x/xt R}  

3) Range : (y/-1 ,! y .S. l ,_ Y< R}  

Characteristic■ of the cosine function : 

1) Periodicity is 2w . 

2) Do-in : { � /A t R} 

3) Range : {x/- l � x � l .  xc R} 

12)  Characteristic• of the tangent function : 

I) Periedici ty is • . 

2) Do-in : (x/xt R, x,1 0 }  

3 )  Range : {y/yt R }  

Chapter 1 3 :  Appl ication• of trigono■etric functions . 
1) Far each path (A,8 ) vith teninal point P, a dearee - 11eaaure of {AOP is !!Q_ x e 

180 
. • 

2) For all real nu■bera c and a , if c • 7 x e , then: 

cos cc·) - coe (e 

ain (c0) • sin(8 

ta.n (c •) • tan (8  [c,i 90 ! 180n) J 

Note that the Basic and related for11ulae , previously stated, can now be converted fro• 

radi.&n to degree meaeureaent .  

3) Siailar triangles : - corre■ponding angles arc coagrueot . 

- correaponding aides are proportional . 

sin( 8 )  

cos ( 8 )  • 

oppoaite 
hypotenuse 

adjacent 
hypotenuse 

ten( 8 )  • opposite 
adjacent . . . 

-For trigonometric ratio& of all 

i:nglee ,  0 �  8 ,.:i 90, Invtt ' A  

e:athematical t11�les 111&y b e  used. 

Also page 601 of this te:s:t. 

4) Characteri■tica of the 30 - 60 - 90 tr.i2r.glc. : 

1) the ehorter leg 1■ one - half the lenath of the hypotenuse . 

2) the length of the longer leg iaYJ times the length of the ■horter lea. 

S) Characteriatics of the 4S• - 45
°' 

- 90
° 

triantle.  

6) 

7)  

1 )  both lego ha•e the eame lengt.h . 

2) the length of the hypotenuae iafi' tiaee the length of a lea . 

Lav of coainea : 
2 2 ' a • b + c- - 2bc cos a -note applicability :o trian3lea where CJ is acute, 

obtuse , or rigt1 t .  

Lav o f  ■ine9 : 

a 
ain(a ) 

b 
ein(II ) 

C 
ain( Y )  

-note applicability to triangle.S vhere a , e I y 

are acute , obtuae , or right . 

Chapter 14 : Sequeace111 Series and Limits . 

1) Sequence - any arrang-nt of nuabera in order. - finite : { a
1 

, a
2

, a
1 

, • • •  a
"

} 

- infinite ; { a1 , &2 , • · · , •
•

• . . ..  J 

2) Ten - .. ch el ... n.t of the 1equeoce . 

J) Seriea - the indicated auin of the tenns of a 

sequence - finite : { a1 + a2 + a1 + . .  , + a
11 

} 

- infinite : { a1 + a2 + • • + a
,, 

+ · • · } 

4) Arithmetic. progression : a eequence exhibit ing a con■tant difference between 

aucceaaive terms . 

5) Arithaetic eerie a :  

•i , •1+ d ,  a1 + 2 d ,  . . .  , a1 + ( n  - 1 )  d .  

General tera : •
,, 

• a1 + ( n  - lj d .  

S a  • a1 + (a1 + d) + (a1 + 2d) + . . .  + •n 

Sn • n(a1 + •nl Alao Sn • � [2a1 + (n - l)d] 
2 2 
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6) Ceo .. tric Progre■aion : a aequeoce exhibiting a conataat ratio between ■ucce■aive 

terwe : 2 n - l 
•1 ' •1 r •1 'C • • • • 81 r 

7) Ceoaetric Serie■:  Srt • a1 r + a1 r
2 + a1 r

3 + + •1 rn 

s,,• •� Aleo : 
r - I 

s1"1 . � r - I 

8) Smaat-ioo Notation : (sto.EJ,,� a
< �

titute) • •t + � + a3 + . . .  + •n . 

k • l�ar�) 

9) Infinite Sequence■ and Lial ta : 

- COD1Mr1eftt • ■-qu■noe : tend.a toward■ a 11111 t .  

- divers•nt aequaace : doe• not tend tov■rde a limit.  

10) Lialt Properties : 

I I .  

I • li■ (I.A ) • K x lia An 
fl + • D a • •  

2 . 11■ " � ) • 11. a �. liffi b,, 
a + • n- n n + .n n + .. 

3.  

4 .  

11■ Ce - bn ) • li-..A,. - lia b 
D + •ft n + • n + .n 

li■ ( A x b ) • 11■ A x lim b 
n + • n ft n • • " n • • n 

5 .  Um ( An 
/ bn ) • !1! .¾ 

Ua b 
n .. ,II 

fi1■ b ,; 0 ]  
Ln .. � 

6. 11■ C • C 
n .. • 

7 .  Um I ,\,  • 0 
n .. • 

Note: Noa . 6 and 7 are very ia,,ortant. 

Sum of an infinite 111eoaatric 11erie1 : 
- defined to ba the liait of the aequenca of it■ partial ■aa■ . 

s - ., 
"f""=""r 

Note ? 11• r11 axiat■ only for -1< r � l 

n .. • 
11• rn • 0 only for l r l .,_ 
n .. • 

Chapter l S :  Pemutationa1Combinat1on• and the linoai.al Thaor-. 

l) Panruutiott : an arrangeeent, or ordering ,  of the •l•nta of a ■et 

T'7'P•• : linear and �. 

2) Pund ... ntal Counting Principle: If an operation can b• perforaed ir. li .vaya , and after 

it 1■ perfonaed , a ■econd ope.ration cut. be perforaed in � vay■ , ate . ,  then col-

lecti�•lr the n opeiration• can be performed in (� s t.
2 

s � • . . . . . .  l:n} ••Y• · 

3) Pactor!.al : n ! • n fn - I )  (n - 2 ) . . . . .  3 x 2 x I 

4) Perautatioc foraula: 

n1k • n I 
�k) ! 

llote : 0 ! • I ; I ! • I 

-Di■tingui■hable linear perautationa vith "like" •l•ent■ : 

- Dietingutahable circular perautation■ :  

!tote : ror "k•Tchala .. 1 ■ituationa,  P • 

P • (n - I) I 

(n - l) I -
2
- .  

P n I 

" �) . .  , k, ( 

5) Pa■cal 'a Triangl• : - diaplaya the coefficint■ of tena.■ in a binoaial a:pauioa.. 
- dilplayo the •-try preoent in • binomial expauicm , 

6) 

hm ( : ) •(n � I,) 

C-bination for■u la : ( : ) • 

-"order" b ,.!'!!_ i■y,ortant here. 

0 ,,.,"""-, 
(a + b )  ---� / (]) ' 

(a ♦ b) l - //. (1- +Cl), ' , ,  
2 / 2 2 ' 

(a + b) ---+
/

/ (la + al,b +QI, ' ,  
( a  + b) l�-�3 + CJl,2b + CJl,b2 +(}bl ' ,  

I 
' 

n 
k � k) ! 

7) The linoaial Theor • :  

or 

I )  

(x, + yj
n • ( 

n 0 )  an + ( n ) an - lb + +( n ,  n - 1 , 1  . . • . 
\ 11 -nr ,  

D - l' n ft 
) � ) r • ,'-,. • • • 

+ 
( 0, n b 

(x + y)n • ( �) •n
1� ) •n - lb +  • . , . t ) •n - rbr + . . .  "(: ) bn 

( )
n - r r  Note : Ii- .._ l • 

; 
a b 

Chapter 1 6 :  The Probability Function : 

Sam.P.!.!...!2.ace the set of all po■aible outcm.ea of an a:peri••nt .  

2) !!.!.!!l :  any ■ub■et o f  a ■a11pla ■pace o f  an experiaeat. 

!!.1!l cue■ favorable 3) Definition of clueical probability : P(!) • n(S) • C&Ha , pOHiblo 

Note : P (E) • 0 Hf E • ♦ -- iapouibla &ffnt ,  

P(E) • I iff 1! 1 a  the event certain . 

4) The ,Addition Thoorea: 

Cua I I P(d/P) • P (!) + P (P) iff 1!/l P • , Ql,atiaally ■xcluaiT& nento) 

Cua 2 :  P(!V P) • P(!) + P (P) - P (l! II P )  iff B II P i'  ♦ , 

5) The Multiplication Theorem: 

Cua I :  P(!/1 P) • P(E) x P (P/1!) • . . •  hara ! and P era .. pendant nanto. 

Cue 2 : P(!/)P) • P(!) x P(P) . . . .  here I and I' ara independent ewnts . 

Cue 3 : P (E "P) • O • • • •  hara ! and P era die Joint nent• . 

Chapter 1 7 :  Tha PolynOllial Punction. 

I) nefinition: A polynoaial function 1a a ■-t of ordered pain (x, f(x)) , whar■ 

f(x) - 'o xn + •1 xn - I + •2 ,.n - 2 + . . .  + •
n 

Z) Divioibility : The pelynOl!lial P(l<) ii divioibla by the polynoalal D (x)1' 0 

Hf P(x) ➔ o(x) ii a polynoaial. 

3) <:he Division il�oritb■ :  P(x) • Q(xl x 1l(x) + R(x) . 

a) If P(x) ii divisible by D(x) , Than R(x) • 0 .  
b )  P (x) b not dinsibla b y  D(x) i f  R(x) ii 0 .  

Note : the diriaion procue 1 •  COlll)l•t•d when the degree o f  R(s) becoa■:a lua 

than the de11r•• of O(s) or when R(x) • O .  

4) ._aindar Thoor■■: Ghen the po-lynoaialo P(x) , Q(x) , an d  ( x  - •� if  

P(x)  • Q(x) • (x - a) + J. for ■OM number R ,  then J. • P (a) . 

5) 

6) 

Synthetic DiTtaion: note the proce•• and charact•rl•tice thereof . 

pp. 548 - 550 of text 

Zero of a polynomial : The nuabar r h called a .!!.!!.  at • polynoai al P (x) 

iff P(r) • G .  

7) Paetor Thao:aa: Th e  bin,.ial x - r 11 a factor of P (x) iff P (r) • 0 .  
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8) Zero■ of lut■gr■l Po1.,.. .. 1a1■ : An iutognl pel111ollial uy hove th• following : 

■) a coaplax numb•r for • ••ro. •B· x2 + I 

b )  an irratioaal otaber for a ••ro: 
2 

- 2 eg. X 

c) a non - iatagral rational na•r for a aero. -�- 2x - I 

9) Integral Zero 'ftaeorem : If an int•�•r r ia a le!'p of an integral 1)0ly1'0mial P (x) . 

then r 1■ • factor of the constant term of P (x) . 

10) Ration■l Znp th■orn : If ■/l> {i,�  0, (a) and (b) ralathel, �rim• intogen] h 
a care of the int•Rr&l polynomial , P(x) , Then (a) 11 a diet■ or of A0 and (b) ia a 

1 1) l'undamental Th�ora11 of Al9ebra: If P (x) i■ a polynmaial of degree great1�1:,g� of Ao· 
0 over the coaplax nmlhera , than there ia a comi,lez nuabar (r) f o r  wh i ch  P (r) • 0 .  

1 2 )  Uniq• Pactori1ation Thao rem : !vary polyn.Od.illl P (x1 of degree n .?- 1  Oflr the 

complu. .nlllllbara cm be factored uniquely into n fi n t  - de�r•• factor■ 1 not an 
of which are nace■earily di■tinct , and a conatant factor which 11 the coefficient 

of the highe■t degree ton of P (x) .  

- note the i,hra•• "S• o f  rmlttpl!_�itiea . " 

1 3) Graphing Pol,-1al Punctiou• : 

- note this general reTi.., of graphs . Obaern how the theory of !!!.!I!!,�1•1 

� can uai1t here. 

14) Coeplex Zeroe ef Red Pol:,uoalialo : (Conjugate Zero Thaorea) 

If a + bi 1• a 1ero of • real polynmial P (x) ,  thn a - bi is al■o • ••nt o f  

P (X) . 

lS) Deacarte1 ' Rule of Signs : The suo of aultiplici tiee of poai tive real 1ero1 of a 

real polynomial P(x) ie at ao■ t equ¥1 to the nuaber of chan�e• in aign in P (x ) .  I f  

thii!! aur,1. o f  multiplicities i s  leas than the number o f  chansea i n  sign , then i t  

differs froa i t  b y  a n  even number. 

nte aum of aultiplici tiea of negativ� real zeros of P (x)  ia at ao■t equal to 

f-

the nucl>er of changes in aign in P (-JC) .  Again , if thia ■mn of aultiialicttias ta lHa 

than the number of change• in sign, then it differs fr011 it b,- an even nuaber. 

Seeiea and Math•�tical Induction • • • • •  Vance booklet 

1) Mathematical Induction : Part (a ) :  Verification for a specific value. 

Part (b ) :  Induction i,ro,:,erty: I f  the atateaent is true 

for n • k, then we wi,:h to i,rove ! t true for the next larger value of n ,  aay 1t + 1 -

2� The Circle : Standard Ec:uation : (x - h )2 + (y - t) 2 • r2 , where (h ,k) ia the c�nter ,  

and r i a  the radius . 

General. Equation: x2 + .,2 
+ Dx + Ey + F = 0 _where ( 1 , -J 

1e the cer.ter and Y.VD
2 

+i2 -4F h tbe udiua . 

3) The Parebola:  

( 12 • 4i,x ,  ·.;here th� focuA (p ,o} ia a point in rhe x-axia ; �iractrix 1 • -p 
!quatione:

l 2 x • 4J,y , where thf! focu■ (o , p )  ia r. J)01nt on the y-axis j directri2: y • -p 

Note: The grai,ha of both equct!oc.c above ha,,e !!!!!!. at the origin, 

Latua rectuc • j4pJ  

Eccentricity (e,) • 1 

4 )  The El lip■e : Baaic £1'.4ullrton h :  

X 
( lenRth of aem:! - axh on x - 11xio ):. ... 

2 
y 

(l•n8th of oHi - axis on y - an■'f • 1 

2 ... 2 • . I X L 
b

2 • 
!.11. )  - ten�th of the 9e,ai - t1tt1or .!Xi■ 

2 X + 
� 

"2 • l 

(b) - len�th of the f3ett1 - 11inor Axis 
Latus rectum: 2b 2 

• > b - hy definttton 

(c ) - distance (,f etch foc-u9 (rom the ori�tn 

�: a 2 • h2 + c 2 

ltccentricity (e) • c/a ; (O!. -.c l ) 

• 

5) The Hyperbola: ftu
�

c P..quation 

X _______ _,_ ______ • ± l I 
( length of ■emi - axis on x - axis) 

2 (len1th of ■eat - axi■ on y - axi■)' 

2 X 

• 
2 

L • I or 

b2 

(a) : length of 1ni - tranaverae Axis . 

(b) : length of ■eat - conjugate 112:ia. 

2 

� 
2 

.L 
2 • 

- I  

( c )  : distance of each focus froffl the origin, Latu.a rectaa: 

2 ? 2 Mota that : c • a- + b 

Eccentricity (e) • E. , (ol) 
Asymptote equation : 

a 
y • �{�)JC • 

ChaPter 1 8 :  Introduction to Vactor■ 
_,. 

2b 2 

a 

I) M&8Ditudo : Tho ... gnitude of XY -In I Por any ••cto�AB � Tarwinal J»Olnt 
C::.tnitial �int 

2) Equivalent vectors : A � !"  iff I ti -\al ond -; and B han the ·- direction. 

l) Stsn.tard i,oeition: a vector whose initial i,oint is the origin. 

4)  Rectaogular form of a vector AB [ x, -x;, 1
2 
-,J 

x compnnent y COIIJ)onent 

5) Zero Vector: Any vector vhoee initial l)Oint ia the eame ae its teminal point. 

6)  Polar form of a vector 'u: [ r .u• ] 

7) Addition of vector■ : X + Y  •. � + c, b + d] , 1 - [a ,b] and -,;- - � ,d] 

8) Multiplication of a scalar by a vector: (a)[a,� • � (a) , s o,?) 

9) Inner ProduC!t of Vectors : 1-t' I  x I 1f x C!O■ (u0 ) .  • -: ■ Y 
10) Perpendicularity of vectora : "x.J. 1" iff -; a Y • 0 

·----------Mr. Treslan wi shes teachers to use the Formulae Chart as they s ee f it  and he would welcome any cr i ti cism concerni ng deleti ons and/or addi ti ons. 
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MCA TA ANNUAL  CONFERENCE 

CALGARY I NN, OCTOBER 3/4, 1975 

Please comp lete ful ly .  A cheque or money order, payab le to the 
MCATA, must accompany this form . 

NAME -r( ::--1 a-s--=-t-n a_m_e..,.) ______ (.,-f=--=i-r-s ..,..t _n_a_me-..--) ------i,_n_i _t_i a�l ...... ) 
MAI LING ADDRESS 

(city / town) (province) 

Conference registration fee (includes luncheon) 
additi onal luncheon tickets ( @ $5) 

MCATA membership [ ]  regular, $6 
[ ]  s tu dent, $3 

NCTM membership (optional) 
-wi th Ari thme tic Teacher $11 
-with Mathematics Tea�her $11  
-with both .journals $16 

(post code) 

[]  new 
[ ]  renewal 

[ ]  new 
[ ]  renewal 

$ 1 0  

Total $ 

Do you wish accommodation at the Calgary Inn ($25 per room, 
single or double)? 

[ ]  yes 
[ ]  no 

The conference will deal with different aspects of learning and teaching 
mathematics. The guest speakers are headed by Chuck Allen, a well-known 
author and publi c  speaker. Others will include Sue Ditchburn, Dick Holmes, 
Fred Henning, Bev Donalev , Delores Shriner .  and Dr. A. Gibb. Registration 
will start Friday evening, October 3, and will be. followed by a presentation 
from Mr. Allen. A social evening will follow. You may preregister by com­
pleting the above form and mailing it, with your cheque, to Pat Beeler, 
John Ware Junior High School, 10020 - 19 Street, SW, Calgary, T2V 1R2. 
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