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Properties of Parallelograms

o The opposite sides are congruent
AB=CD and BC = DA

o The consecutive angles are supplementary
msA+msB =180

» The opposite angles are congruent
LAz /Cand £ZB = /D

o The diagonals bisect each other
AE =CE and BE = DE

2. Find X in the parallelogram

1. Find the length of A4(in the adjacent parallelogram\
X+4
B C
/ 5X
M
A
D
2X
20 B 40
30 Bl 50
The diagonals bisect each other
BM =MD MC =5x
x+4=2x =5x4=20
4=x

We can solve the equation 2y —4 =20 and
find AM then add it to AC, but this is a long method

AC = AM + MC
=24AM
=2x20=40

AM = MC

> B

B C
150°
A /<J3X /
D
50 B 100
AN 25 Bl 125
Opposite angles are congruent
3x =150
x =50
> A
3. Find the coordinates of the point M in the parallelograr}
ABCD it A(_6,_4)’B(_412)’C(414)’D(2’_2)
C
B
D
A
(=1,0) Bl (1.0)
(0,-1) B (0.1)

The diagonals bisect each other; therefore,
M is a midpoint for both diagonals

X t+x vty

—-6+4 —4+4
_( 2 > 2 )

-2 0
=(—,2)=(=1,0

(2 2) (—=L0)

> A
Special Parallelograms
o Arhombus is a parallelogram with four congruent side
and perpendicular diagonals

e Arectangle is parallelogram with four right angles and
congruent diagonals

o A square is a parallelogram with four congruent sides
and four right angles and congruent, perpendicular
diagonals
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4. Intherectangle RSBF, SF =2x+15 and \

RB =5x—12,What is the length of the diagonal?
S B
R F
1 Bo
AN 18 B 33
The diagonals of a rectangle are congruent
SF=RB RB=5x-12
2x+15=5x—-12 =5%x9-12
27 =3x =45-12
x=9 =33 »D
5. Inthe rectangle, find X \
U
\
20
R F
24 B 2s
AN 12 Bl 14

7. In the rhombus ABCD if AC = 10 and BD = 24,\
then find the side length of the rhombus
A

5 B [k}
N\ @12 B s
The diagonals are perpendicular and bisect each other
2
pm=82_2_,

2 2
Using Pythagorean triple (5, 12, 13) in any triangle
that contains two halves of the diagonals, let’s consider
the triangle AMD then the hypotenuse is the side of
the rhombus

The diagonals of a rectangle are congruent and
bisect each other

x+8=20

x=12 » C

6. Inthe rectangle ABCD, find the mZAED \

B C

50°

D
110 Bl 100
AN 50 B s0

The diagonals of a rectangles are congruent and
bisect each other

EC=FED— AECD
—> mLECD =50
ZAED is aremote angle
msAED =m A EDC +msECD
=50+50=100 > B

Ais an isosceles triangle,

> B
8. Find X in the rhombus at the right \
S
4x
80° .
80 B 100
N B20 B 25

The rhombus is a parallelogram
—> Consecutive angles are supplementary

4x +80 =180
4x =100

x=25 »D
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9. Inthe square BE = 8, find AC

A B

A 16 Bs
N H1 B 24

B e \
11. Find m/B
70°
A D

The diagonals of the square are congruent and
bisect each other BD = 2BE

=2x8
=16

AC=BD=16 » A

N

100 B 110
70 B 120

Base angles are congruent in an isosceles trapezoid
—>mZ4A =70

msB+msA4=180

msB+70=180

m/B =110 > B

10. If the diagonals of a quadrilateral are perpendicular
then the shape is square or

Rectangle IE] Rhombus

Parallelogram E Trapezoid

By the properties of rhombus » B

Trapezoid

A D

Trapezoid is a quadrilateral with exactly one pair of
parallel sides

o Anisosceles trapezoid is a trapezoid with legs that
are congruent 45 ~ CB

o Each pair of base angles is congruent
/BAD = /CDA, ZABC = #/DCB
o The diagonals are congruent ;¢ ~ pi

Trapezoid Mid-segment

o The mid-segment is parallel to the bases
R A
Mj N N
T ][ \S\ P
o The length of the mid-segment is half the sum of the
lengths of the bases
b +b,
segment - 2
TP+ RA

MN | TP
MN || R4

M

MN

14
12. Find X AN

2x+2

[ A BN B 18

L 20 Bl 22
Trapezoid mid-segment
_b+b
segment 2
18 = 14+(2x+2)
2
18 = 2x+16
18 =X+ 8
10=x »A
12
10 B>
L 2 B 20
Trapezoid mid-segment
’ _ b +b,
segment 2
}
Ax 42— Ax+2+12

2(4x+2)=3x+14

8x+4=3x+14
S5x=10
x=2 » C
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Similar Polygons 15. The polygons are similar. Find the value of X \

Two polygons are similar polygons if the corresponding
angles are congruent and if the lengths of the
corresponding sides are proportional

Similar Triangles
Angle-Angle similarity 44 ~
Two angles are congruent to two angles of another triangle

ZA=/E, and ZC = 26
— AABC ~ AEFG

A
/A E
c B Gﬁ':

Side-Angle-Side SAS ~

One angle of one triangle is congruent to an angle of the ==

second triangle and sides that include the two angles are 4 x
proportional. 3x=4x6
) AC 4x6
A= /0, and A5 = i X =
OR 0S 3
— ABC ~ AQRS -8 »B

A
Q . . .
A Area and perimeter of similar Triangles
C B S R If the similarity ratio of two similar figures is %
then the ratio of their perimeters is 4

2
Side -Side-Side S5S ~ and the ratio of their areas is (E) ’
The corresponding sides of two triangles are proportional. b
AB_AC _Z . —— N
Y X7 BC 16. If two triangles are similar, their perimeters are: 32
— AABC ~ AXYZ and 24, and the length of the side of the bigger

triangle is 8, find the length of the corresponding

A
» side in the other triangle
/\ A ° —
c B ZeZ v 10 Bl s

14.0f  AABC ~AWXY, then... The scale factor of similar triangles is the same as

R‘ W the ratio of their perimeters.
ZAzéW E_:_ PA‘ _51‘

& 4B=2Y B 48=YXx PAﬂiz
If two triangles are similar, then corresponding 2 _ §
angles are congruent ZA = ZW » A 24 x

8x24
X =
32
=6 > A
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N

17. If the two triangles are similar then find X
A X
' C
@
12
N\ ®
N
B ©
16 Bs
N\ B B 50

Since the two triangles are similar then their
corresponding sides are proportional

8 _10
12 «x
10%x12
X =
8
=15 » C
18. Find X A
12
B
A B [Pl
\ B 14 B

N

ZC = /C Reflexive property

ZCED = /CBA =90°
ACBD = ACED by AA ~
4 X

1220
X=——
12

X =7

»D

N

19.Find the perimeter of the triangle ABC
C

L [ 1
A E 4 B
A 30 B 15
\24 B 36

msC =mZBEC =90

CB=~CB Reflexive Propot
/B=~/B Reflexive Propot
— AMBC ~ ACEB

@_PAABC
EB  PACEB
S x
4 34+4+5
Sox
4 12
dx=5x12
x=15 > B

Side Splitter Theorem

ST A A

If EF || BC, /\

then %:Cf E F
EA FA g N\

Triangle-Angle-Bisector-Theorem
A

If AD bisects ZCAB,
D 4

DB BA
C D B

then

Tringle Mid-Segment-Theorem

If DE Bisects AB and @
then — DE || AC

- D E
— pE=4C
2
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U
20. Find X N | 22.Finax . \
E
A oz B 5x5 C P ‘ E
3 B4 ‘ )
A X
L 9 B 12
EB||DC B
EB bisects AD 9 E 16
Therfore by the Tringle Mid-Segment-Theorem 24 E 36

FEB bisects AC AB = BC
2x+4=5x-5
9=3x

I=x

> A

21.Find X

By

In the AACD

FE| DC
AE _AF
EC FD
3 15
4 FD
FD=2
In the AACB
DE || BC
AE 4D
EC DB
3 1542
4
14 > C
JC—T

Using Tringle Mid-Segment-Theorem

N

23. Find the perimeter of the triangle ABC

A

(A RT3

\14

B s

B 15

D_E, ﬁ, FE are sides bisectors in AABC
AB=2DE=2x3=6
BC=2FD=2x2=4

AC=2FE =2x4=8

PAABC = AB+ BC + AC

=6+4+8
=18 » B
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24. Find X \

B 10 D X
B30 Bl 5
\ [ 24 Bl 36

Use angle bisector theorem

25. Find X A \

[oe]

DIL . Cc X ﬁ]B
5 B 15
N\ B8 B 24
DC=DB-CHB
=15—-x

Using angle bisector theorem

AD _ AB
chD CB
16 _8
15-x «x
16)(:8(15—)()
2x=15-x
3x=15
x=5 » A
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