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⦞ 𝑖𝑛 𝑎 ∆

𝟐𝒙

𝟗𝟎° − 𝒙 3𝒙 − 𝟏𝟎°

Angles of a ∆ add up to _______.

Statement                                       Reason

2𝑥 + (90° − 𝑥) + (3𝑥 − 10°) = 180° ⦞ 𝑖𝑛 𝑎 ∆
2𝑥 − 𝑥 + 3𝑥 = 180° − 90° + 10°
4𝑥 = 100°
𝑥 = 25°



𝐸𝑥𝑡 ∠ 𝑜𝑓 ∆

𝟐𝒙

𝟔𝟎°

12𝟎° − 𝒙

The exterior angle of a triangle is equal to

the .

Statement                         Reason

2𝑥 + 60° = 120° − 𝑥 𝐸𝑥𝑡 ∠ 𝑜𝑓 ∆
2𝑥 + 𝑥 = 120° − 60°
3𝑥 = 60°
𝑥 = 20°



⦞ 𝑜𝑝𝑝 = 𝑠𝑖𝑑𝑒𝑠

𝟐𝒙

𝟒𝟎°
Statement                   Reason
መ𝐴 = 𝐵 = 2𝑥 ⦞ 𝑜𝑝𝑝 = 𝑠𝑖𝑑𝑒𝑠
2𝑥 + 2𝑥 + 40° = 180° ⦞ 𝑖𝑛 𝑎 ∆
4𝑥 = 180° − 40°
4𝑥 = 140°
𝑥 = 35°

𝟐𝒙
A

B

C



𝒙 + 𝟐𝟎° 𝒛 𝟑𝒙 − 𝟏𝟎° 𝟐𝒚

𝒙

𝟏𝟓°

A

B C
Solve for the unknown variables

EXAMPLE:



𝒙 + 𝟐𝟎° 𝒛 𝟑𝒙 − 𝟏𝟎° 𝟐𝒚

𝒙

𝟏𝟓°

A

B C
Solve for the unknown variables

EXAMPLE:

Solve for 𝒙

Statement                     Reason
𝑥 + 20° + 𝑥 = (3𝑥 − 10°) 𝐸𝑥𝑡 ∠ 𝑜𝑓 ∆
𝑥 + 20° + 𝑥 = 3𝑥 − 10°
𝑥 + 𝑥 − 3𝑥 = −10° − 20°
−𝑥 = −30°
𝑥 = 30°

x



𝒙 + 𝟐𝟎° 𝒛 𝟑𝒙 − 𝟏𝟎° 𝟐𝒚

𝒙

𝟏𝟓°

A

B C
Solve for the unknown variables

EXAMPLE:

Solve for 𝒙

Statement                     Reason
𝑥 + 20° + 𝑥 = (3𝑥 − 10°) 𝐸𝑥𝑡 ∠ 𝑜𝑓 ∆
𝑥 + 20° + 𝑥 = 3𝑥 − 10°
𝑥 + 𝑥 − 3𝑥 = −10° − 20°
−𝑥 = −30°
𝑥 = 30°

Solve for 𝒚

Statement                     Reason__
15° + (3𝑥 − 10°) + 2𝑦 = 180° ∠′𝑠 𝑖𝑛 𝑎 ∆
15° + 3(30°) − 10° + 2𝑦 = 180°
15° + 90° − 10° + 2𝑦 = 180°
95 + 2𝑦 = 180
2𝑦 = 180 − 95
2𝑦 = 85
𝑦 = 42,5



𝒙 + 𝟐𝟎° 𝒛 𝟑𝒙 − 𝟏𝟎° 𝟐𝒚

𝒙

𝟏𝟓°

A

B C
Solve for the unknown variables

EXAMPLE:

Solve for 𝒙

Statement                     Reason
𝑥 + 20° + 𝑥 = (3𝑥 − 10°) 𝐸𝑥𝑡 ∠ 𝑜𝑓 ∆
𝑥 + 20° + 𝑥 = 3𝑥 − 10°
𝑥 + 𝑥 − 3𝑥 = −10° − 20°
−𝑥 = −30°
𝑥 = 30°

Solve for 𝒚

Statement                     Reason__
15° + (3𝑥 − 10°) + 2𝑦 = 180° ∠′𝑠 𝑖𝑛 𝑎 ∆
15° + 3(30°) − 10° + 2𝑦 = 180°
15° + 90° − 10° + 2𝑦 = 180°
95 + 2𝑦 = 180
2𝑦 = 180 − 95
2𝑦 = 85
𝑦 = 42,5

Solve for 𝒛

Statement                     Reason__
𝑥 + 20° + 𝑥 + 𝑧 = 180° ∠′𝑠 𝑖𝑛 𝑎 ∆
(30°) + 20° + (30°) + 𝑧 = 180°
80° + 𝑧 = 180°
𝑧 = 180° − 80°
𝑧 = 100°





EXERCISE 13.1 Pg. 126 (No. 1a-d, 2a)
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⦞ 𝑜𝑓 𝑎 𝑞𝑢𝑎𝑑

𝟏𝟎𝟎°

𝟗𝟎° − 𝟐𝒙

𝟒𝒙

Angles of a 𝑞𝑢𝑎𝑑 add up to _______.

Statement                             Reason

100° + (90° − 2𝑥) + 4𝑥 + 94° = 360° ⦞ 𝑜𝑓 𝑎 𝑞𝑢𝑎𝑑

100° + 90° − 2𝑥 + 4𝑥 + 94° = 360°

284° + 2𝑥 = 360°

2𝑥 = 360° − 284°

2𝑥 = 76°

𝑥 = 38°

𝟗𝟒°



2.) Determine giving reasons 𝒙, 𝒚 𝒂𝒏𝒅 𝒛

𝒙

𝟐𝒙 + 𝟔°

𝒚

𝒛

A

B C

8cm

5cm

D

Properties of Quads Pg.127EXAMPLE:

1.) Classify the quadrilateral ABCD, giving reasons 

for you answer.

Diagonals are equal (Square or Rectangle)

Opposite sides are equal

∴ It must be a rectangle

Sharp Worksheet on Google 
Classroom



D

2.) Determine giving reasons 𝒙, 𝒚 𝒂𝒏𝒅 𝒛

𝒙 + 𝟐𝒙 + 𝟔𝟎° = 𝟗𝟎° 𝑨𝒅𝒋 𝑪𝒐𝒎𝒑 ∠′𝒔 or

𝟑𝒙 = 𝟗𝟎° − 𝟔𝟎° 𝑷𝒓𝒐𝒑𝒆𝒓𝒕𝒊𝒆𝒔 𝒐𝒇 𝒂 𝒓𝒆𝒄𝒕
𝟑𝒙 = 𝟑𝟎°
𝒙 = 𝟏𝟎°

𝒙

𝟐𝒙 + 𝟔𝟎°

𝒚

𝒛

A

B C

8cm

5cm

D

EXAMPLE:

1.) Classify the quadrilateral ABCD, giving reasons 

for you answer.

Diagonals are equal (Square or Rectangle)

Opposite sides are equal

∴ It must be a rectangle

Properties of Quads Pg.127
Sharp Worksheet on Google 
Classroom



D

2.) Determine giving reasons 𝒙, 𝒚 𝒂𝒏𝒅 𝒛

𝒙 + 𝟐𝒙 + 𝟔𝟎° = 𝟗𝟎° 𝑨𝒅𝒋 𝑪𝒐𝒎𝒑 ∠′𝒔 or

𝟑𝒙 = 𝟗𝟎° − 𝟔𝟎° 𝑷𝒓𝒐𝒑𝒆𝒓𝒕𝒊𝒆𝒔 𝒐𝒇 𝒂 𝒓𝒆𝒄𝒕
𝟑𝒙 = 𝟑𝟎°
𝒙 = 𝟏𝟎°

𝒚 = 𝒙 = 𝟏𝟎° 𝒂𝒍𝒕∠′𝒔 =; 𝑨𝑫 ∥ 𝑩𝑪

𝒙

𝟐𝒙 + 𝟔𝟎°

𝒚

𝒛

A

B C

8cm

5cm

D

EXAMPLE:

1.) Classify the quadrilateral ABCD, giving reasons 

for you answer.

Diagonals are equal (Square or Rectangle)

Opposite sides are equal

∴ It must be a rectangle

Properties of Quads Pg.127
Sharp Worksheet on Google 
Classroom



D

2.) Determine giving reasons 𝒙, 𝒚 𝒂𝒏𝒅 𝒛

𝒙 + 𝟐𝒙 + 𝟔𝟎° = 𝟗𝟎° 𝑨𝒅𝒋 𝑪𝒐𝒎𝒑 ∠′𝒔 or

𝟑𝒙 = 𝟗𝟎° − 𝟔𝟎° 𝑷𝒓𝒐𝒑𝒆𝒓𝒕𝒊𝒆𝒔 𝒐𝒇 𝒂 𝒓𝒆𝒄𝒕
𝟑𝒙 = 𝟑𝟎°
𝒙 = 𝟏𝟎°

𝒚 = 𝒙 = 𝟏𝟎° 𝒂𝒍𝒕∠′𝒔 =; 𝑨𝑫 ∥ 𝑩𝑪

𝐀𝑩𝑫 = 𝟖𝟎° 𝒂𝒍𝒕∠′𝒔 =; 𝑨𝑩 ∥ 𝑫𝑪

𝟏𝟎°

𝟏𝟎°

𝒛

A

B C

8cm

5cm

D

𝟖𝟎°

EXAMPLE:

1.) Classify the quadrilateral ABCD, giving reasons 

for you answer.

Diagonals are equal (Square or Rectangle)

Opposite sides are equal

∴ It must be a rectangle

Properties of Quads Pg.127
Sharp Worksheet on Google 
Classroom



D

2.) Determine giving reasons 𝒙, 𝒚 𝒂𝒏𝒅 𝒛

𝒙 + 𝟐𝒙 + 𝟔𝟎° = 𝟗𝟎° 𝑨𝒅𝒋 𝑪𝒐𝒎𝒑 ∠′𝒔 or

𝟑𝒙 = 𝟗𝟎° − 𝟔𝟎° 𝑷𝒓𝒐𝒑𝒆𝒓𝒕𝒊𝒆𝒔 𝒐𝒇 𝒂 𝒓𝒆𝒄𝒕
𝟑𝒙 = 𝟑𝟎°
𝒙 = 𝟏𝟎°

𝒚 = 𝒙 = 𝟏𝟎° 𝒂𝒍𝒕∠′𝒔 =; 𝑨𝑫 ∥ 𝑩𝑪

𝐀𝑩𝑫 = 𝟖𝟎° 𝒂𝒍𝒕∠′𝒔 =; 𝑨𝑩 ∥ 𝑫𝑪
𝐁𝑨𝑪 = 𝟖𝟎° ∠′𝒔 𝒐𝒑𝒑 = 𝒔𝒊𝒅𝒆𝒔
𝟖𝟎° + 𝟖𝟎° + 𝒛 = 𝟏𝟖𝟎° ∠′𝒔 𝒊𝒏 𝒂 ∆
𝒛 = 𝟏𝟖𝟎° − 𝟖𝟎° − 𝟖𝟎°
𝒛 = 𝟐𝟎°

𝟏𝟎°

𝟏𝟎°

𝒛

A

B C

8cm

5cm

D

𝟖𝟎°

𝟖𝟎°

EXAMPLE:

1.) Classify the quadrilateral ABCD, giving reasons 

for you answer.

Diagonals are equal (Square or Rectangle)

Opposite sides are equal

∴ It must be a rectangle

Properties of Quads Pg.127
Sharp Worksheet on Google 
Classroom
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PROPERTIES OF QUADRILATERALS Properties of Quads Pg.127
Or Sharp Worksheet on
Google ClassroomRemember these are not drawn to scale!

What do we know?

All angles at vertices are bisected

All angles are equal

What can we conclude?

ABCD is a square

What do we know?

Diagonals intersect at 90°

1 Diagonal is Bisected

What can we conclude?

EFGH is a Kite

What do we know?

Diagonals intersect at 90°

2 Diagonals are Bisected

What can we conclude?

JKLM is a rhombus

What does it look like to scale? What does it look like to scale? What does it look like to scale?





Classify each quadrilateral and briefly justify your answer. The sketches are not drawn to scale

EXERCISE 13.4 Pg. 130 (No. 1 d,e,f,g,h,i) Properties of Quads Pg.127
Or Sharp Worksheet on
Google Classroom

done done done
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PROPERTIES OF QUADRILATERALS (Continued)

EXAMPLE:
A D

C
B

E

45°

45°

𝑥

𝑦
𝑧

a.) Classify quadrilateral ABCD, giving reasons.

What do we know?

Angles are bisected and equal to 45°

All diagonals are bisected and are equal

What can we conclude?

ABCD is a square

b.) Calculate, giving reasons, 𝑥, 𝑦 and 𝑧

Statement Reason

𝑥 = 90° 𝑃𝑟𝑜𝑝 𝑜𝑓 𝑎 𝑠𝑞𝑢𝑎𝑟𝑒
𝐷𝑖𝑎𝑔𝑜𝑛𝑎𝑙𝑠 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡 𝑎𝑡 90°

𝑦 = 45° 𝑎𝑙𝑡∠′𝑠 =; 𝐴𝐵 ∥ 𝐷𝐶

𝑧 = 90° 𝑃𝑟𝑜𝑝 𝑜𝑓 𝑎 𝑠𝑞𝑢𝑎𝑟𝑒
𝑉𝑒𝑟𝑡𝑖𝑐𝑒𝑠 𝑜𝑓 𝑎 𝑠𝑞𝑢𝑎𝑟𝑒 = 90°

Remember these are 

not drawn to scale!





F I

H
G

K

𝑞
𝑟

𝑝

𝑠𝑡
l

5𝑐𝑚

53°

≫

≫

>

a.) Classify quadrilateral FGHI, giving 

reasons.

b.) Calculate, giving reasons, 𝑝, 𝑞, 𝑟, 𝑠
and 𝑡.

EXERCISE 13.5 Pg. 131 (No. 2ab)


