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TRIGONOMETRIC FUNCTIONS OF SUMS 

William J. Bruce 

Dr. Bruce is an associate professor in the Department of 
Mathemat;cs at the University of Alberta. 

The following analytic method of launching a study of trigonometric 
functions of sums involves the unit circle, the distance formula and a simple 
rotation; it also furnishes quite briefly a completely general result in a 
rather elegant manner. 

Consider any two angles a and s in standard position with P1 and 
P2, respectively, points on their terminal sides on a unit circle. The coordi
nates of Pl are thus (cos a, sin a) and those of P2 are (cos B, sin B) - see 
Figure l. By the distance formula, d2 

= IP1P21 2 is given by 

d 2 = (cos a - cos s) 2 + sin a - sin B)2 

= cos2 a + cos2 B 2 COS a cos B + sin2 a + 

sin2 B - 2 sin a sin B 

= 2 - 2(cos a cos B + sin a sin s) 
YE y 

y£Y 

P1(cos a, 
sin a) 

Pz(cos s, sin 
13) P2 

0 xr.X 
0 XEX 

Fig. l Fig, 2 

Rotate P1P2 about 0, through the angle -B, so that P1(cos a, sin a) 
becomes P1[cos(a-BJ, sin (a-B)] and P2 (cos s, sin B) becomes P2[cos (B-B), 
sin (13-B)J or P2 (1,0) - see Figure 2. By the distance formula we now obtain 
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d2 ::: [cos(o.-8) 

::: cos2(o.-B) 

1]2 + sin2(o.-B) 

2 cos(o.-S) + l + sin2(o.-S) 

::: 2 - 2 cos (o.-B) 

Since rotation does not change d, we have 

2 - 2 cos(o.-S) ::: 2 - 2 (cos o. cos s + sin o. sin B) 

which upon simplification yields 

cos ( o. -s) ::: cos o. cos s + sin o. sin s 

Furthermore, since the preceding arguments are the same for all values of o. 
ands, the above result is true in general. 

TEACHER'S GLOSSARY OF NEW MATHEMATICAL TERMS 
(From the Bulletin of the California Mathematics Council) 

SET: What you do in a chair. 
SUBSET: What you do under a chair. 
PROPER SUBSET: Sitting straight under a chair. 
EMPTY SUBSET: Somebody is absent. 
CLOSED SET: Kindergarten teachers. 
ELEMENT: Large a?imal with a trunk. 
CLOSURE: Last day of school. 
SYMBOL: Part of a brass band. 
BINARY: Two-headed canary. 
RATIONAL NUMBER: Four-day week. 
UNIVERSE: Poems you know. 
IRRATIONAL NUMBER: Parent with a complaint. 
FRACTION: Broken bones. 
PLANE: Not fancy. 
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1 WHAT. GEOMETRY FOR THE ELEMENTARY SCHOOL? II 

Mrs. D. Bowering 

Mrs. Bowering is studying mathematics education in the 

Facuity of Education at the University of Calgary. 

Her report of the Red Deer Conference indicates that 
the program included items of great interest to the 

elementary teacher. 

At the recent Mathematics Conference held in Red Deer, Dr. Robert 
Jackson of the University of Minnesota presented to the Division One Section 
a strong case of the inclusion of geometry in the revised program of the new 
mathematics curriculum from kindergarten through Grade VI. He suggested that 
the children could learn to use geometric figures and their names, and he in
troduced to non-metric geometrical concepts at an early age. By this means a 
child would be more capable of analyzing the physical world about him, acquire 
basic vocabulary and fundamentals for future study, and develop a genuine 
interest in mathematics. 

Eunice Canning, consultant for Scott, Foresman and Co., and Dr. H. 
Elliott, who had experimented with the teaching of geometric concepts in 
Ontario kindergartens, concurred. Miss Canning felt that geometry provided a 
program of action, flexibility and creativity for the imaginative six, seven 
and eight-year olds. She stated that the primary job in a primary school was 
to relate mathematical concepts to the child's own world. Geometry provides 
a rich source of mathematical concepts which could be related to the real 
world. 

Slow learners can learn mature mathematical concepts but at a differ
ent pace and sequence. They, too, deserve an enriched program even more than 
the capable student. The demonstrations provided by each speaker would 
stimulate thinking of all types of students, 

Dr. Elliott's laboratory approach to 1

1 Space and Shape11 mathematics 
(geometry) was intriguing. With straws, pipe cleaners and paper he con
structed intricate geometric models that would prove educational and motiva
ting to all students, 
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Geometry will draw the soul toward truth 

and create the spirit of philosophy. 

Plato 



His first "lesson" in geometry - a puzzling and 
fascinating new field to explore. 
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CURRENT PROJECTS 

The Ideal Mathematics Classroom 

A Project for All Members of MCATA 

The Mathematics Council has undertaken, as a project, the investiga
tion of the ideal mathematics classroom. As now seen.the project involves 
two phases: (1) the examination of any available literature as to what the 
ideal mathematics classroom should be like, both with regard to the physical 
facilities as well as the equipment and materials that should be available 
in it; and (2) the publication of a list of recommendations based on the 
findings. This is to be made available to school boards, administrators, and 
school architects, as well as to others concerned with providing mathematics 
teachers the best possible opportunity to do their jobs. 

Help is needed in each of the following areas: 

- suggestions as to where to find the information; 
- interested teachers who would be willing to study 

some of the material and prepare recommendations. 

Anyone who is willing to assist with this project in any way is invited to 
contact the chairman of the MCATA committee: 

Murray R. Falk, 
Ste. 201 , 4004-l 9th St. NW, 
Calgary, Alberta. 

The Edmonton Elementary Mathematics Study Group 

On September 27, the Edmonton Elementary Mathematics Study Group 
held its first meeting of this term. Tile meeting v-1as a tremendous success 
with about seventy teachers present. A film, 11 Development of Our Decimal 
Numeration System", was shown, This film is one of the NCTM series called 
11 Mathematics for Elementary School Teachers". Following the film a workshop 
was held in which teachers had a great time sawing, drilling and molding to 
make for themselves some of the manipulative devices demonstrated in the film. 

The general purpose of this group is to improve the teaching of 
ma thematics at the e 1 ementa ry 1 eve 1 and to keep teachers informed of nevi 
developments in elementary mathematics. 

A considerable amount of effort has been put into organizing a pro
gram for the 1967-68 year, but to make it successful we need the assistance 
of all interested people in publicizing it. 
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