SIMILAR TRIANGLES

A ANGLE-ANGLE SIMILARITY

A.1 CHOOSING MATHEMATICAL ARGUMENTATION

MCQ 1: Choose the correct mathematical argumentation for
why the figures /' and F’ are similar.
A/
A
FI
F
B
C B C/ B/

[J The triangles look the same.

X Both figures are right triangles with a common marked
angle, so the triangles /" and F’ are similar.

O Both figures are right triangles, so the triangles /' and F’

are similar.

[J Both triangles have the same marked angle, so the triangles
and F’ are similar.

Answer: The correct argumentation is that both figures are right
triangles (each has a right angle at C' and C’) and both triangles
have the same marked angle (ZABC = ZA’B’C"). By the Angle-
Angle (AA) similarity criterion, triangles /' and F’ are similar.

MCQ 2: Choose the correct mathematical argumentation for
why the figures /' and I are similar.

A/

B C B

O The triangles look the same.

OO0 Both figures are right triangles with a common marked
angle, so the triangles /" and F’ are similar.

[0 Both triangles have the same marked angle, so the triangles
and F” are similar.

X Both triangles have two marked angles in common, so the

triangles /" and I are similar.

Answer: The correct argumentation is that both triangles have two
marked angles in common (LABC = ZA'B'C’ and ZBAC =

/LB'A'C"). By the Angle-Angle (AA) similarity criterion,
triangles /' and F” are similar.
MCQ 3: Choose the correct mathematical argumentation for

why the figures /' and I are similar.

E

O The triangles look the same.

Both triangles have a common marked angle and a pair of
vertically opposite angles, so the triangles and F’ are
similar.

[0 Both triangles have the same marked angle, so the triangles
and F' are similar.

[0 Both figures have a pair of vertically opposite angles, so the
triangles /' and I are similar.

Answer: The correct argumentation is that both triangles have a
common marked angle (/CBA = ZAED) and a pair of vertically
opposite angles (/BAC = ZEAD at vertex A), which are equal.
By the Angle-Angle (AA) similarity criterion, triangles /' and
F' are similar.

E

MCQ 4: Choose the correct mathematical argumentation for
why the figures /' and I are similar.

B C

CI
A

[0 The triangles look the same.

Both triangles have a common marked angle and a pair of
vertically opposite angles, so the triangles and F’ are
similar.

X Since the lines are parallel, the corresponding angles in the
two triangles are equal. So, the triangles and I’ are
similar.

(] Both figures have a pair of vertically opposite angles, so the
triangles /' and F" are similar.



Answer: The correct argumentation is "Since the lines are parallel, Answer: Both triangles have a common marked angle (ZCBA =
the corresponding angles in the two triangles are equal (ZABC = ZAED) and a pair of vertically opposite angles (/BAC =
/ADE, /BCA = ZAED). So, the triangles and F' ZEAD at vertex A), which are equal. By the Angle-Angle (AA)
are similar." . By the Angle-Angle (AA) similarity criterion, similarity criterion, triangles /" and F” are similar.

triangles /' and F” are similar.

C

B C

|

D

E D
E

A.2 WRITING MATHEMATICAL ARGUMENTATION
Ex 8: Justify with mathematical argumentation why the figures
Ex 5: Justify with mathematical argumentation why the figures and F' are similar.
and I’ are similar.

B C

A/
A A:

C BC B’ Answer: Since line %’ is parallel to line ﬁ, the corresponding

angles are equal (LABC = ZADE, /BCA = ZAED). By the

Answer: Both figures are right triangles (each has a right angle Angle-Angle (AA) similarity criterion, triangles /" and F’ are

at C and C’) and both triangles have the same marked angle similar.
(LABC = ZA'B'C’). By the Angle-Angle (AA) similarity

criterion, triangles /' and I are similar.

B C

B

Ex 6: Justify with mathematical argumentation why the figures
and F’ are similar.

A
A/
F’ 2\(
A E D
F’ A.3 FINDING UNKNOWN LENGTHS IN SIMILAR
F TRIANGLES
B C B /
’ ‘B
Ex 9: &E

Answer: Both triangles have two marked angles in common
(LABC = £A'B'C’" and LBAC = £ZB'A'C’). By the Angle-
Angle (AA) similarity criterion, triangles /' and F’ are similar.

Ex 7: Justify with mathematical argumentation why the figures z cm
and F’ are similar. p
5.5 cm F
c F
D
3 cm 4.8 cm
Find =

+ -[53]

B Answer:

E 1. e Both figures are right triangles (each has a right angle).
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e Both triangles have the same marked angle.

So the triangles /' and F” are similar.

2. The ratios of the corresponding sides are equal:

xr 4.8
v x3=55x48 (cross multiplication)
x 4.8
r=—
r = 8.8
[ — |
B
Ex 10: 22
2.5
4.5 cm 8 o
3 cm
FI
Tr cm
Find =x.
» 378
Answer:
1. e They share vertically opposite angles, which are equal.

e They have a common marked angle.

By the Angle-Angle (AA) similarity criterion, triangles
and F’ are similar.

2. The ratios of corresponding sides are equal:

x 4.5
x X 3=25x45 (cross multiplication)
X 4.5
T =
11.25
r=—
3
r = 3.75
—_
BE;
Ex 11: =2
T cm
F/
1.3 cm
< 1.5 cm N
4.5 cm
Find =z.
z =39
Answer:
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1. Since the lines are parallel, the corresponding angles in the
two triangles are equal. So, the triangles and I’ are
similar.

2. The ratios of corresponding sides are equal:

v 4.5
xx1.5=13x%x45 (cross multiplication)
X 4.5
T =
5.85
r = ——
1.5
r=3.9
 — |
Bia]
Ex 12:
9 km
6 km F’
F
] ]
f————— f——— ]
x km 3 km
Find x.
+—[2]
Answer:

1. e They have right angles.
e They have a common marked angle.

By the Angle-Angle (AA) similarity criterion, triangles
and F” are similar.

2. The ratios of corresponding sides are equal:

(cross multiplication)

(dividing by 9)

B THALES'S THEOREM

B.1 APPLYING THALES'S THEOREM WITHOUT
JUSTIFICATION

| —
Ex 13: 22 The lines Cﬁ[ and ﬁ intersect at F', and the lines
and ﬁ are parallel. Given FG =3 cm, FH =5cm, FI =7
cm, and HI =9 cm:
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1. Since the lines GH and B intersect at F, and GE I m, by
Thales’s theorem, triangles AFGE and AFHI are similar.

9 em 2. The ratios of corresponding sides are equal:
7 cm
FH FI  HI
FG FFE EG
H FH FI 75
— 35 42 1.5
F 5 cm
e For F'I:
FI 75
Calculate the lengths F'E and EG. 12 15
7.5
FE:cmandEG:cm. FI:L'ZXI—r
)
FI=21cm
Answer:
e For FH:
1. Since the lines G<—H) and ﬁ intersect at F', and Gﬁ I ﬁ, by FH 75
Thales’s theorem, triangles AFGE and AFHI are similar. 35 15
7.5
2. The ratios of corresponding sides are equal: FH =35x l—f
QD
FH FI  HI FH =17.5cm
FG FE EG
o _ 9
3° FE EG @
Ex 15: E A folding stool is modeled geometrically with
e For FE: segments CB and AD for the metal frame and segment C'D
7 5 for the fabric seat. Given CG = DG = 30 cm, AG = BG = 45
TE 3 cm, and AB = 51 cm, and knowing that the seat @ is parallel
FEx5=7x3 (cross multiplication) to the ground represented by AB:
FE— 7x3
5
FE =4.2cm
e For EG:
9 5
EG 3
FG x5=9x3 (cross multiplication)
EG = 9x3 Determine the length of the seat CD.
5
EG =5.4cm CD : cm
Answer:
| —|
Eﬁx 14: m The lines a.nd intersect at F', and the lines 1 gj;100 the lines fﬁ and % intersect at GG, and j@ I %, by
and are parallel. Given FG = 3.5 cm, FIE = 4.2 cm, Thales’s theorem, triangles AGAB and AGCD are similar.

EG=15cm,and HI = 7.5 cm:

2. The ratios of corresponding sides are equal:
GD _GC _CD
GA  GB  AB

30_30_CD
5 45 5l
oD — 7>ll><~30
J
CD =34cm

The length of the seat is 34 cm.
Calculate the lengths FI and FH.

{ —|
B
FI : cm and F'H : cm. Ex 16: @ The lines JK and LM intersect at N, and the lines
f]j and %M are parallel. Given JN = 3 cm, NK = 5 cm,
Answer: LM =17 cm, and KM =9 cm:
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Calculate the lengths F'E and EG. Justify.

Answer:

1. Since the lines GH and EF intersect at F , and GE I i , by
Thales’s theorem, triangles AFGE and AFHI are similar.

2. The ratios of corresponding sides are equal:

FH FI _ HI
FG FE
5 7 9
e For FE:
.0
Calculate the lengths NL and LJ. ( )
Xb5H="7Xx cross multiplication
NL : cm and LJ : cm. 7 %
Answer: - 5
=4.2cm
—
1. Since the lines JK and LM intersect at N, and g1 I I%M,
by Thales’s theorem, triangles ANJL and ANKM are e For EG:
similar.
9 5
2. The ratios of corresponding sides are equal: EG 3
NK NM KM X5 =9x (cross multiplication)
NJ NL _ 9 x
5 7 9 5
- o =54cm
e For NL:
7 5 =
o Ex 18: 3 The lines G<_I—>I and ﬁ intersect at F', and the lines
x5=Tx (cross multiplication) Cﬁ and [<?[} are parallel. Given FFG = 3.5 cm, FE = 4.2 cm,
_ 7x EG=15cm,and HI = 7.5 cm:
=
5
=4.2cm
e For LJ:
9 5
X5 =09x (cross multiplication)
9 x
5
=5.4dcm

Calculate the lengths F'I and FH. Justify.
B.2 APPLYING THALES'S THEOREM

Answer:

I@ s 6T 3 ) 1. Since the lines GH and B intersect at F,and GE I ﬁ, by
Ex 17: The lines and intersect at F', and the lines Thales’s theorem, triangles AFGE and AFHI are similar.
Gﬁ and m are parallel. Given FG =3 cm, FH =5cm, FI =7

cm, and HI =9 cm: 2. The ratios of corresponding sides are equal:

FH FI _ HI
FG FE
FH FI 7.5
9 cm - - = T4
7 cm
e For FI:
FI 175
i - =
7.5
3 cm FI = Xig
F 5 cm
FI=21cm
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e For FH:

FH 75
3.5 1.5
=
FH:KJXT?
K9}
FH =17.5cm

 — |
= [
Ex 19: =& The lines JK and LM intersect at N , and the lines

ﬁ and %M are parallel. Given JN = 3 cm, NK = 5 cm,
LM =7cm,and KM =9 cm:

L

Calculate the lengths NL and L.J. Justify.
Answer:

—
1. Since the lines JI and LM intersect at N, and JZ, || KM,
by Thales’s theorem, triangles ANJL and ANKM are

similar.
2. The ratios of corresponding sides are equal:
NK NM KM
NJ NL  LJ
5 7 9
3 NL LJ
e For NL:
7 _5
NL 3
NLx5=7x3 (cross multiplication)
Q
Np=1X3
5
NL =4.2cm
e For LJ:
D _5
LJ 3
LJx5=9x3 (cross multiplication)
py=2%3
5

LJ =5.4cm

[ — |

EE;
Ex 20: @ A folding stool is modeled geometrically with
segments CB and AD for the metal frame and segment C'D
for the fabric seat. Given CG = DG = 30 cm, AG = BG = 45
cm, and AB = 51 cm, and knowing that the seat @ is parallel

to the ground represented by AB:
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Calculate the length of the seat C'D. Justify.

Answer:

1. Since the lines AD and BC' intersect at G, and 1B I Cﬁ, by
Thales’s theorem, triangles AGAB and AGCD are similar.

2. The ratios of corresponding sides are equal:

GD GC (D
GA  GB AB

30 _30 _CD

45 45 51

oD — 51 X.SO
45

CD =34cm

The length of the seat is 34 cm.
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