Similar shapes, teacher

The rule stating that similar triangles are proportional is known to the students from secondary
school. This purpose of this activity is for the student to recall the rule and be prepared to

e Recognize similar shapes, triangles in particular

e Use the ratio-rule to calculate lengths

The activity is used as an introduction to the topic. It should support the student’s elaboration of the
concept of similar shapes by linking to what she already knows and by letting her explore the
concept further. Examples of questions the student might ask:

e Does the rule apply to all triangles?

e How can | draw similar triangles?

e Does the rule apply to other shapes, or only triangles?

e Canluse the rule for any practical purposes?

e What about the area of the triangles, is there a similar rule?

The activity will be followed by exercises where the student uses similar shapes to calculate
distances and lengths. This means the student should get familiar with the correspondence between
the geometrical way of seeing the rule and the algebraic way. By passing on to working with algebra
the student hopefully will achieve necessary skills in calculating lengths.

The activity Similar triangles applies one way of drawing similar triangles. In the next pages follows
two examples of alternative drawings which can be used to learn to recognize and draw similar
triangles. The construction protocol can be made visible from the View-menu.

The exploration of ratios between similar distances in similar shapes (not triangles) leads to all kinds
of practical problems where we have a drawing in some scale. Map, house, kitchen, boat, garden,
streets ....

GeoGebra can be used to make exercises using maps or other drawings. Use the Insert Image tool to
show the map in the Graphics View. Right-click in the picture, and choose Fix object. The student
can mark the route with lines and circle sectors.

Students who want to continue the exploring of similar shapes can continue by exploring the ratio
between areas of similar triangles. A drawing which can be used is found on page 4.
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Figure 1. Similar triangles, alternative 1
Etnnstructiun Protocol il
File ‘Wiew Help
Mo, |Name |Deﬂniti0n |Va|ue |
1 PaintA A= -2EB8,-1.1)
2 PointkE B={4.16,-1.04)
3 Linea Line through A, B a-0.07x+B.84y=-738
4 PaintC C=10(-448 464
5 Lineh Line through < parallelto a ho-0.07x+ 6.84y= 3203
B |PaintD Fainton b D=1{-1.384E67)
7 |Linec Line through D, B AT+ 554y=18
8 |PaintE Fainton h E={r.34, 475
9 Lined Line through A, E d-5.86x+ 10,02y = 4 62
10 PointF Intersection point of ¢, d F=10{1.73,1.47
11 Triangle paky Faolygon E, D, F palyl =14.07
11 |Begmentf Segment [E, D] of Triangla polyl  f=8.72
11 Segmente Segment [D, F] of Triangle polyl  e=4.46
11 |Begment d1 Segment [F, E] of Triangle paly1 CI1 =£.5
12 Triangle poly2 Folygon A, F, B poly? = 8.66
12 Segment h1 Segment [&, F] of Triangle paly2 b1 =51
12 Segment a, Segrnent [F, Bl of Triangle paly2 &, = 35
12 Segmentf,I Segment [B, A of Triangle paly2 T',I =584
O I R =

Figure 2. Similar triangles, alternative 1. Construction protocol.
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Figure 3. Similar triangles, alternative 2.

Etunstructiun Protocol El
File “iew Help
Mo, |Name |Deﬂnitinn |Value |
1 |PointA A=-214,-012 =
2 |Pointk E=(648, -0.24)
3 |Amcc Semicircle through A and B r=13154
4 |Point G Fointon . C=(03537%
A |Segmenta Segment [A, B] a=8Kk2?
G |Line b Line through C perpendicularto a (b -8.62% + 012y =-2.596
T |PointD Intersection point of b, a O=4¢0.249, -0.14)
3 [Triangle polyl Folygon &, C, B polyl = 16.73
& |Seomenth, Segment [4, C] of Triangle polyl b, = 4.58
g8 |Seament a, Segment [, B] of Triangle palyl = r.a
g Segmentc1 Segment [B, A] of Triangle poky L, = 362
9 |Angle o Angle hetween &, C, B n=480" E|
I I Y =

Figure 4. Similar triangles, alternative 2. Construction protocol.
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- @ B=1(8.42,3.02)
~ @ C=1(9.32,-2.88)
- (@ D =1(13.28, -9.26)
- @ E=(0.14, -6.92)
~ @ F=(2.08,-T)
(] Dependent Ohjects
- G=(1,-1.48)
H=(2.64,-2.52)
1=(4.28, -3.56)
J=1(2.68,-1.25)
K = (6, -2.07)
L=(2.38,0.71)
M= (5.7, -0.1)
N =(9.02, -0.91)
0=(5.4,187)
P =(8.72, 1.05)
a=5.97
a, =199

b=10.25
c=97

d: 8.82x + 13.92y = 11.77
e=1.04

O f (o + 0.64) + (v + 0.44) = 3.77
O g (k- 1) iy + 1.48F =377
Oz (K - 2.64) + (v + 2.52) = 3.77
O hele = 28.28

@ i=508

) j: -0.68K + 5.04y = -14.48
=323

-0 K:-0.68x + 5.04y = -8.13
=@ EM23TR+ 1714y = 279.67
I1 =342

m: 112.37x + 17.14y = 638.81
n: -65.9x% + 172.56y = -392.88
p: -65.9% + 172.56y = -752.02
poly1=28.28

poly2 = 3.14

q=342

r=6.84

U WUWUWULREWUWYEEE

OWWWWERWe @

Figure 5. Area ratios



