Vertically opposite angles

0 The diagram shows four angles formed by two straight lines.

a) Measure the sizes of the angles.

a = b= C = d:

b) What is the total of angles a and b?

Explain why.

Y

Do any other pairs of angles have this same total?

¢) Angles a and c are vertically opposite angles.

What do you notice about the sizes of angles a and ¢?

d) Angles b and d are also vertically opposite angles.

What do you notice about the sizes of angles b and d?

e) Complete the sentence.

Vertically opposite angles

a Tick the pairs of angles that are vertically opposite.

= ¥ o< K

[] []
[]
Compare answers with a partner. O,
o Work out the sizes of the unknown angles.
Give reasons for your answers.
a)
y = because
Y 29°

b)

132° z= because

48°
z
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o Annie is working out the size of angle f. e) f)

D

f e= f=

Angle f is equal to 79°
790 because vertically opposite
angles are equal.

Talk about your reasons with a partner.

Do you agree with Annie?
Explain your answer. e Angle b is three times the size of angle a.

(SN(@

Work out the sizes of angles a and b.

a= b:

e Work out the unknown angles.

a) c)
133° o Angle f is one quarter of the size of angle g. Q)
Angle fis 28°.
52°
a
a= C = .
Are angles x and y vertically opposite?
b) d) Exolai
xplain your answer.
b 81°
65°
73°
d
b = d =
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Angles in a tricmgle . missing cmgles e Work out the sizes of the unknown angles.

Give reasons for each stage of your working.

a)
a= because
o Match each diagram to the correct rule. b= becquse
Angles on a straight
line sum to 180°
b)
d= because
Angles around a “
point sum to 360° 137 e= because
f= because
Angles in a triangle
sum to 180°
0)
309° g= because
In an isosceles
triangle, two angles
are equal h = because
L= because
Vertically opposite
angles are equal
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e Work out the sizes of the angles marked with letters. o Work out the sizes of the unknown angles.

b)
115.6°
7 99.9
b) f) u

_I C = d =
q
349,
° Work out the size of angle x.
>2 e J x /48°
q= u=
37° |
9) 72° '
r X )
\<v
| 49° o Here is an isosceles triangle.

<)
Find two possible sizes of angle y. Y
r= U=
d) h)
E 5 61°
122°
i .
I

S = w =

(&

a) e) /\

(@

(@

Talk about your reasons with a partner. @
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Angles in special quadrilaterals

o Work out the size of the unknown angle in each trapezium.

a) b)
T >
a 57° b
0 123° 123°
63
| ] N 4 >
o Work out the sum of the angles in each shape. ’
a) | b)
|| ! L || L
a = b =
] | [ ] [
¢) What is the same and what is different about the trapeziums? O,
What do you notice? @
o Work out the sizes of the unknown angles.
0 The diagrams show the four vertices of a quadrilateral arranged ) b)
around a point. a >
> 78°  102°
45°
135°
. c
N d 78
>
C = d =

What do the diagrams illustrate about the sum of the angles in @
a quadrilateral?

¢) What do you notice about opposite angles in a parallelogram?

Complete the sentence.

Angles in a quadrilateral

© White Rose Maths 2020



(@

o Two isosceles triangles are joined to form a kite. c) d)

a) Work out the sizes of the unknown angles.

104° Q () 61°
y

\4

X z
t = u =
68°
Compare your reasoning with a partner. O)
w = Yy = X = Z =
b) Work out w + x. o Teddy is drawing a quadrilateral. @
M drilateral h @
¢) Work out y + z. J quacrt a. erat nas
exactly three right-angles. @@
‘e
What do you notice? Talk about it with a partner. @

Is Teddy’s quadrilateral possible?

Explain your answer.

e Work out the sizes of the unknown angles.

a) b)

\4

73°

\4
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Angles in regular polygons © complete the table.

Number of Number of Sum of interior
Shape ) .
sides triangles angles
quadrilateral 4 2 360°
o The sum of the interior angles of a triangle is 180°. pentagon
Split the polygons into triangles to work out the sum of their nonagon
interior angles. Your lines should not overlap.
The first one has been done for you. decagon
a) number of sides = 5 6
number of triangles = 3 6
1,800°
3x180=| 540

Compare answers with a partner.

«

The sum of the interior angles of a pentagon is| 540°

b) number of sides

o Dani is working out the sum of the interior angles of a polygon.

number of triangles

Here are her workings.

x 180 =

The sum of the interior angles of a hexagon is

emm—————=

10 x 180 = 1,800°

c) number of sides =

number of triangles =

x 180 =

The sum of the interior angles of a heptagon is Do you agree with Dani?

Explain your answer. O)
What do you notice about the number of sides compared @
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o Rosie, Amir and Eva are drawing polygons. O) o Each compound shape is made up of regular polygons.

a) Work out angle y in each case.
. I have split my polygon a) <)
into four triangles.
—
’
What polygon has Rosie drawn?
y= y=
b)
The sum of the b) d)
interior angles of my polygon
is 1,080°.
y
What polygon has Amir drawn?
y= y=
0

My polygon has more e The pentagons shown are regular.

sides than Rosie’s but fewer
Work out the size of angle y in each case.

a) b)

Eva /\
Y
What is the sum of the interior angles of Eva’s polygon?
y

than Amir’s.
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© White Rose Maths 2020




yjf\'ﬂatthUBS

White Rose

Angle Problems

The diagram shows three identical squares.
Find the size of angle x

Explain your answer.
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2. Adam has an equilateral triangle.
He cuts of a corner of the triangle.

Here are the two pieces.

Find the size of the angle marked x
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