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Mira Math for Grades 7- 12 

Reprinted from The Math Post . 

Junior High and High School Teachers:  Have you tried these activities with miras? 
The Mathematics Team has class sets of miras which can be borrowed for one-month 
intervals. 

1 .  Investigate images of 3-0 objects 
and of plane figures. For plane fig­
ures, draw the image and the reflec­
ti on li ne. Practi se w ith a vari ety 
of figures (points, segments, angles, 
triangles). Conjecture on the posi­
tion, size, shape and sense of the 
image. Point to a part of the object 
and observe the corresponding part of 
the image. Draw the image when all 
or part of the object is behind the 
mira. Defi ne reflection. Grades 7- 1 0. 

2. Conjecture on properties of re­
flection. Test each of these in a 
number of cases. Use the mira to 
draw the i mage and a variety of ways 
to test the property (paper folding, 

cut-outs, acetate sheets, measuring 
instruments). Grades 7-10. 

3. Investigate line-symnetry i n  a 
vari ety of figures (non-geometric 
and geometric), establi sh the mean­
ing of line symmetry, relate plane 
symmetry in a 3-D object with line 
symmetry in a 2-D drawing of it. 
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Practise drawi ng l i nes of symmetry 
and creati ng fi gures and desi gns 
that have l i ne symmetry. Grades 7-10 . 

4. Investi gate the line syrrmetries 
of various geometric figures : tri an­
gl es ,  quadri l aterals, regul ar pol y­
gons , others. Investi gate properties 
associ ated wi th two or more l i nes of 
symmetry , and the i mages i n  a pai r 
of hi nged mi rrors. Vary the angl e, 
use the mi ra to draw di agrams to rep­
resent what you see , kalei doscope , 
set the mi rrors at ri ght angl es and 
l ook strai ght i nto the hi nge. Exam­
i ne \'/hat you see. Grades 8-12. 

5 .  Basic constructions related to 
line syrrmetry : perpendi cul ar l i nes , 
l i ne through a poi nt perpendi cu l ar 
to a l i ne, perpendi cul ar bi sector , 
angl e bisector , arc bisector , cen-
tre of a circl e ,  test for parallel 
l ines , draw paral l el l i nes , mid-l i ne 
et cetera . Appl i cati on of these tech­
ni ques to the study of alti tudes , per­
pendi cul ar bi sectors , med ians ,_ angl e 
bi sectors of tri angl es. Investi gate 
other constructi on probl ems. Draw 
vari ous geometri c fi gures: isoscel es 
tri angl e ,  rectangl e, rhorrbus , regu­
l ar octagon. Grades 7-10. 

6 .  Re l ate the mira to paper folding 
activi ti es. Grades 7-12. 

7. Symmetry in the integer line. 
Grades 7 and 8 .  

8 .  Syrrmetry i n  the addition matrix 
and the multiplication matrix. Grades 
7 and 8. 

9. Reflection-congruent figures : 
meani ng of congruence , corresponding 
parts, draw the refl ecti on l i ne of tl-rn 
refl ection-congruent fi gures , trace 
two congruent fi gures (poi nts , c ircl es ,  
l i ne segments , arcs , angl es ,  tri angl es )  
and find the l east nurri:>er of  refl ec­
tions to map the one onto the other , 
direct congruence and opposite congru-
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ence , defi ni ti on of congruence. Draw 
two tri angl es gi ven SSS , SSA , SAS , ASA , 
SAA , AAA , HS and HA , and test for con­
gruence , suffi ci ent conditi ons for con­
gruence. Grades 7-10 . 

10. Properties of geometric figures :  
Many of  the properti es stated in  theo-. 
rems and deductions of Euc l i dean geo­
metry may be discovered ( conj ectured ) 
by constructi ng the fi gures with a 
mi ra and/or testing with the mi ra 
for example , opposite angl es of two 
i ntersecting l i nes , i soscel es triang le  
theorem , properties of a rhombus , rec­
tangl e ,  paral l el ogram , equa l  chords 
of a ci rcl e .  Grades 7-10 . 

11. Applications to drafting, 2-D rep­
resentations of 3-D objects - drawing 
l i nes that meet at a vani shing poi nt 
off the page. Grade 10 or l ater . 

12. A formal study of Euclidean geome­
try can be based on refl ecti ons: re­
fl ecti on i s  defi ned , a few conjectures 
from number 2 are assumed as postul ates 
and others are proved , then theorems 
and deductions fol l ow.  This approach 
is  taken i n  Geometry, A Transformation 
Approach, Coxford and Usi ski n ,  Laid­
l aw Pub l i shi ng ( Doubl eday i n  Canada) .  
The mira can be used to di scover many 
properti es , demonstrate many of the 
proofs and theorems , draw diagrams and 
sti mulate i deas for proofs. Grade 10 
or l ater. 

13. Composites of reflections . The 
mi ra can be used to discover that ro­
tati on and transl ati on are composi tes 
of two reflecti ons i n  i ntersecti ng and 
paral le l  l i nes respecti vel y .  Gl i de 
refl ecti on i s  the composite of three 
refl ecti ons. G iven two congruent fi g­
ures , the isometry by whi ch they are 
rel ated can be determi ned with the 
mi ra. Properti es rel ati ng the reflec­
ti ons of these i sometri es can be d is­
covered with the mi ra. Grade 8 or l ater. 



14 . I mages under dilations, stretches, 
and shears can be drawn using the mira; 
some of their properties may then be 
conjectured . Grade 10 or l ater .  

15 . Conics . The enve l ope o f  a parabol a, 
e l lipse, and hyperbol a  can be drawn 
with the mira . These conics can be 
p l otted point by point to specified 
dimensions revealing their locus l aws . 
Tangents from a point, at a point, 
and with a given direction can be 
drawn accurate ly .  Refl ection and other 
properties of conics can be discovered . 
Common tangents can be drawn to any 
pair of conics (incl uding circles) . 
Grade 11 or l ater .  

16 . Graphing on  plain paper. Draw the 
axes, scal e  the x-axis, refl ect this 
onto the y-axis . P l ot (a,b) by re­
fl ecting the y-axis perpendicu lar  to 
the x-axis through (a,0) . Investigate 
the image of (a,b) under refl ection 
in y=O, x=O, y=x, y=-x, and the origin 
(composite of two ref lections) . Use 
the l ine symmetry of a function to 
assist in pl otting it . Given functions 
f and g, using the mira graph f- 1 , j fj ,  
1/f, f+g, f-g, and fog . Grades 8-12 . 

READING MATH 

(Junior/Senior High) 

- Cornett and Cornett 

1 7 .  Vectors. Demonstrate a (geometric) 
vector as an equivalence cl ass of di­
rected l ine segments . Sum two or more 
vectors geometrical ly and by components . 
Sol ve force, navigation, and vel ocity 
problems geometrical l y .  Grades 10-12 . 

18 . Trigonometry. P lot sin, cos, and 
tan using a point-by-point technique . 
Graph their inverses and reciprocal s .  
Graph the image o f  s i n  o r  cos under a 
transl ation . Demonstrate or discover 
identities re l ated to refl ection, for 
exam� le, cose=cos (-e), sin (¥-a) =sin (¥+e), 
sin(2-s)=coss. For Grades 7 1  and 7 2 .  

1 9 .  Optics. Investigate i=r, a diver­
gent pencil refl ected from a mirror, 
a para l l e l  beam refl ected from a mir­
ror, refl ection of paral l e l  rays strik­
ing a concave or convex spherical mir­
ror (aberration). Draw diagrams for 
concave spherica l mirror, convex spher­
ical mirror, convex l enses, concave 
l enses . I nvestigate refl ection of par­
a l l e l  rays from a concave and convex 
parabol ic mirror.  Grade 11 or l ater .  

Topics include : T une U p  on Math ; Word Power is Reading Power ;  Build i ng Compre­
hension Skills ; People and Careers in Math ; Fine Tuning Reading Skills ; Read­
ing Math for Fun . 

Students with reading difficulties need extra help . Reading Math gives them the 
practice they need to successfully read math texts , study , and take tests . This 
has been a long-awaited book . Cost is $5 . 35 ;  184 pages . 

Avai I able from: 
Western Educational Activities Ltd . 
Box 3806 
Edmonton, Alberta T5H 2S7 

Publisher: J .  Weston Walch 
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