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Fluency Practice

Sine Rule x2 To find each missing length in these triangles, we will need to use the sin rule twice. NOT TO SCALE
How can we maintain accuracy?
c
8cm 6cm 7m 12m
65°
70° 31° 6cm
10 cm
b
a
9cm
‘ 30m
e
f
15cm 17 em 13cm 16m
141°
‘ 7em 4cm
9 4cm i
3 cm 11m
‘ 23°
h
6cm
18°
8cm
10 cm

Page 6




Fluency Practice
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Fluency Practice

Ambiguous
or Not?

10 cm

The measurements for these different scalene triangles are correct, but they are not to scale and their shapes are not drawn accurately!

6cm

10 cm

6cm

85°

10cm

6cm

Which triangles can have two values for x... which are ambiguous?

10cm
6cm
30° x° 30°
9cm 9cm x° 9cm
10 cm 8cm
6cm
x° 85° x° 85° x° 60°
9cm 9cm 9cm
45°
10cm
10 cm 70° 70°
6cm
x° ° x°
9.5cm 9cm 9cm

Can you draw an ambiguous triangle with a known obtuse angle?

What are the conditions for ambiguity?

Sketch 3 triangles where x is ambiguous.
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Fluency Practice
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Fluency Practice
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Fluency Practice

Sine Rule Lengths are centimetres. not to scale
8
85" \ 10 D*
40°
35°
110° 7
A 60°
20° 15°
12
9 7
50
G
25°
15°
E
He
18
A \&
62" N\ ! 18 1
104°
50° 5
28° L
13 10
10 Answers 46.2 49.3 17.4 133.6 35.4
2.7 12.1 26.6 11.9 134.0
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

Question 9: Shown below is triangle ABC.
All values are correct to 2 significant figures.
Calculate the upper bound for the length of AC.

A B
25°

140°
14cm

Question 10: Prove the Sine Rule.
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Fluency Practice

Cosine Rule: Lengths Lengths are in centimetres. not to scale
10 13
8 . b 10 11
‘ ¢
50° 48° 6
7 7 d
17
18
20
e 12
10 [N\
14
, 11
l k l
7/ 10
6 10 25
4 j 66°
10 50° 20
7.4 8.5 6.4 32.1 11.5
10 Answers 15.3 7.1 9.0 185 8.4
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Fluency Practice

Cosine Rule: Angles Lengths are metres. not to scale
8
‘ 13
17 13 7 9 16
7 10
‘ 22
v 15 \
8
6
13
22 22
g°
11 14
14 . 7
f 12 23
‘ 17
16°
Pl
12 10 31 2
8 w18
4 £ ‘ 15 ?
3 18 1
12
5
10 Answers 32.2 35.8 66.9 72.9 58.4
47.4 90.0 52.6 24.2 48.2
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Fluency Practice
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Fluency Practice

Cosine Rule Lengths are centimetres. not to scale
15 ‘ 5
4
12
8 10
12 10
b 7
a 6
21
14 17
64
e
[ 22 46 [
24 —
20
' 41 9
» A
23 k
18 45
9 23
) 8
12 32
10 Answers 29.9 45.8 8.1 11.7 44.4
31.1 11.1 54.1 78.6 11.3
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Fluency Practice

Cosine Rule Lengths are centimetres. not to scale
12 '
19
‘ 15 ‘
44 14 20 ‘ ) 20
n
98° ‘ 16 23
40 p
10 0\
14
21
17 .
NS :
31 ‘
[\ 4 (5
13
24 ‘ 20 7
27
o 3
28 53°
[]
18 ‘
21 20
17
19
o 19°
" 23 w 18 '
4
10A 36.2 77.8 64.4 16.5 24.4
nswers 207 20.5 43.4 15.4 67.3
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Fluency Practice

Al Find the length of BC

A2 Find the length of DF

A3 Find the length of HI

A4 Find the distance AB

B E H 4
7 cm 10 cm
5 9 cm
cm
D 4 cm o ‘
43° G ‘ 7 cm
A 3 om F 8 cm I B
B1 Find angle MPN B2 Find angle OSR B3 Find angle TUV B4 Find angle JKL
P R U L
11 cm 3cm ‘
5cm 6 6 cm 6 cm 3cm
7 cm T
M cm
0 7 cm K
5 cm N 7 cm S vV J
C1 Find angle XYW C2 Find the perimeter of XYZ C3 Find x C4 Findx
Y Z B
Y
o + 6
8 om o] NS -1 07
7 cm
60°
W (]
X A
7em X 7em © x4 2x+1
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

Question 12: Shown is kite ABCD

332

Prove (CosBAD =1— —
50

Bcm

bcm
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Fluency Practice

wu G§
wo x
wo /
ww )7

LAUW 00E = paay (q) LU 7 = pauay (e)

*91bue 4o yibua| buissiw ayy puid

'91buel sy Jo eale ay3 puld

(®)
ww /T

we

uwg

(2)
2¢T
@ wo 7T
wo 6
wo §'g
(9) (e)

"91buel ayj Jo eale ay3 puld

Page 51



Fluency Practice

Finding the Area of a Triangle using the Area Rule (lengths are cm) not drawn accurately
B C D 13 E
21 '
10 6
4 71° 4 16
75° 20 18 66 17
12
G H | J
5 132° 1
13
21
8 ? 12 17 11
: 70° '
7 76 47° A
7 14
L N (0]
. 15
14
15
3 13
N 39° 17
7 <>
121° x
Area =57 cm? Area = 125 cm?
14.9 136.8 139.8 58.0 140.5 45.3 57.9
14 Answers
111 11.3 132.0 60.9 81.9 12.9 92.7
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

A1l Find the area of triangle ABC

B

5.2 cm 83° 7.1 cm

A C

A2 Find the area of triangle DEF

E
8.5 cm &8°
32°
D 9.8 cm F

A3 Find the area of triangle GHI

A4 Find the area of the kite

B
A C
3.5cm > D> 5.5¢cm
D

B1 Find the area of triangle JKL

B2 Find the area of triangle MNO

B3 Find the area of triangle POR

B4 Find the area of the shape

K
M N ©
67°
9.6 cm 11.2 cm 6.2 cm 5.1cm
15.7 cm 85°
J
L %) P 7.8 cm R
C1 The area of the triangle is C2 The area of the triangle is C3 C4 Find the shaded area
16.5 cm”. 20 cm’. ABC is a triangle.
AB=11cm z
AC=7cm Y
7 cm 7em /% 9 cm
X7\ > em g 5.2 cm
The area of triangle ABC is 32 cm® )
.. .. Find, in degrees, the two possible
The angle x° is acute. The angle x° is obtuse. sizes of angle BAC. X 59 cm

Find the value of x.

Find the value of x.
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Fluency Practice
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Fluency Practice

©

8cm

Calculate x

15¢cm

@ Calculate x to 2 d.p.

9cm

4cm

8.7cm

Calculate x, leave as a
fraction

@ Find x leave in exact form

6cm

X

Calculate the perimeter
to 1d.p.

5cm

Calculate the length BD
of the rectangle to 3s.f.

A

4cm

B

@ The area of the triangle is
63cm?, calculate x to 2 d.p.

po

7cm

@ Calculate the perimeter

5e¢m

to1d.p.

10cm

@ Calculate the shaded
areato 2 d.p.
P

PQ = 10cm
PR =5cm
QUR

9cm

A

v

The area of the hexagonis
24cm?, calculate x to 2 d.p.

X

Page 62




Fluency Practice

circle geometry and areas C is the centre of a circle, radius 10 cm

(1) 5 @) 5 3 A

- /
cm A

Y

B

K > k
O

area ABD ? areaABC ? areaABC ?

ABD is an
equilateral
triangle

areaABDC ? area ABDE ? area ABDE ?
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Fluency Practice

circle geometry and areas C is the centre of a circle, radius 10 cm
(1 ) B ®) A
A
Ns /@
A
80°
AN
areaABC ? areaABC ? areaABC ?

@)

AQ°

/ O,

20
D

A

areaABDC ? area ABDC ? areaABDC ?
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Fluency Practice
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Fluency Practice

State the value of sine of

Work out the exact value of x

Work out the exact value of x

Work out the size of angle y

B
0° | 30° | 45° | 60° | 90° 16cm
S. X 12cm 15cm
ine 30° 4
.
L]
7.5cm
Work out the exact value of x Work out the exact value of x Work out the size of angle y
State the value of cosine for d
) 0° | 30° | 45° | 60° | 90° J0cm X 10 cm 9cm
Cosine
45 (] y / 6V3cm
"
Work out the exact value of x Work out the exact value of x Work out the size of angle y
4 cm
State the value of tan for O
0° | 30° | 45° | 60° X
Tangent Wz em 3 cm
30°
12 cm /\ u )
X
Show that Work out the size of angle y Work out the area of the triangle | The parallelogram has an area of
20 cos 30° + 4 sin 60° - 2 tan 60° 203 cm2. Find the value of x.
can be w.ritten. in the form vk ¥’ 243 —2cm 12 cm
Cha||enge where k is an integer xcm,
. N /)
Questions 30 x+3 cm
8cm
3-43
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Fluency Practice

exact triG vailes

3. Calculate the exact length of y in each triangle:

6. Write 6tan(60°) + 3tan(30°) in the form avb

In this exercise, assume @ is an acute angle and rationalise the

denominator of your answers, where appropriate.

1. Given that sin(6) = —, what is 6?

7. Show that tan(45°) = _(—Lf;r;(iss)

8 Show that tan(30°) = _(‘—::;(35,%)

|
|
|
Complete the missing sides and angles for these special triangles: : a) b)
|
| Y V3 y
) |
I o
| 60 _ 50°
I \5
O L |
] ] I N 2 +142
Complete the table to show the exact values of :
sin, cos and tan for these angles:
! " Y
: y
30° 45° 60° I 60°
|
) |
Sin I
I 4. Simplify 4sin(60°)cos(60°)
|
CcOoSs I
1 5. Simplify 2sin(45°)cos(45°)
|
tan I
|
|
|
|
|
|
|

2. Given that tan(8) = V3, what is cos(8)?
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Fluency Practice
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Fluency Practice

using exact trigonometric values for some angles

what are the values of these:

(1)
(2)

(8)

©)

(10)

5sin30° — 11c0s60° + 4tan45°

sin 45°.cos 45° + cos 30°.tan 30°

sin 30°.tan 45° + tan 30°.sin 60°

2sin45°.cos 45°

c0s245° + sinZ245°

cos 30°.sin 60° + sin 30°.cos 60°

sin230° + cos2 30°

3c0s230° — 5sin230°

1

— tan230°
cos?30°
2 o)
% + 2tan230°

450
V2
_| 450
1
note that sin? 30° is (sin30°)?
(11) find angle A
6V2 12
45° A
(12) find angle B
6 2\6
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Fluency Practice
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Fluency Practice

Exact Trigonometric Values in Right-Angled Triangles

(a) (b) (c)

Find the exact value VG em Find the exact Find the exact

of x. length of y. o d length of x. 7
¢ & 2
3 S "2,
&
\@&\ 30
v
9cm

(d) (e) (f)

Find the exact Find the exact length of x. Find the exact

length of y. o d length of x. \

Y A5
G
722
o \
45 em 45 30
“—Xxcm—»

(9) (h) (M)

Find the area 9cm Find the exact value of the shaded area. A triangle is

of the joined to a
parallelogram. & 30 N parallelogram.
W S Find the exact
60 § perimeter of the

<

shape.
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Fluency Practice

@ What is the exact

solution of:

sin(60)

@ What is the exact

solution of:

tan(90)

Calculate the value of x.
Leave your answer in
exact form.

12cm

60°

X

Calculate the value of x.
Leave your answerin
exact form.

Sﬁcm

10cm

sin(x)
Find the exact value of
cot(45)

Find the exact value of
sec(30)

@ sec?(x) = 1 + tan®(x) @

Calculate the exact
area of the triangle.

\/5 cm

2\/5 cm

Calculate the area of the
segment. Leave your
answer in terms of pi.

Calculate the value of
2
Leave your answer in
the form k+/a.

@I

12cm 750

=

60°

Calculate the value of

x. Leave your answer
as an integer.

45° 3cm

3\/5 cm

Calculate the area of the
regular hexagon.
Leave your answer in the
form k+/a.

4cm

The following is a cyclic
equilateral triangle. The
radius of the circle is 5cm.
Calculate
the shaded
areain
terms of m.
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Fluency Practice

find the exact values of the sides indicated, without using a calculator

(1) (2)

30° 105° €

1243
672

45°

120°

3) (4)

309

75°

a parallelogram with an isosceles triangle
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Fluency Practice

find the values of the angles, without using a calculator

(5) find angle A (6) find angle B
672 12 6 26
450 A B 600
(7) find angle C (8) find angle D
D
12 V24
V32 412
450 C 30°
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Fluency Practice

exact trigonometric forms

(5)
6cm
4cm
60° l_ 30°
show that the perimeter of the
quadrilateral is 11 + 5v3
(7)

what is an exact value for the area of
the (symmetrical) kite?
give your answer in the form a + avb

(6)
75°

3cm 60°

=

what is an exact value for
(i) the perimeter (ii) the area?
give your answers in the form a + byc

3cm

450 60°
6cm

what is an exact value for

the area of the triangle?
give your answer in the form a + b\c
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Fluency Practice

exact trigonometric forms

(1) 2)
what is an exact
8m value for the 12km
perimeter of the
right angled 45° |_ 30°
triangle? X )

60° I—

give your answer in what is an exact value for the distance
the form a + b\c

between the radar sites?
give your answer in the form a + bVc

(3) (4)
9cm
G
what is an exact value for the distance HG? what is an exact value for the distance ‘d’ ?
give your answer in the form avb give your answer in the form a\b
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Fluency Practice

using exact trigonometric values for some angles
(1) n+1

5n-2

5

4n
what values of ‘n’ make the area of the
triangle and the area of the rectangle equal?

3) E

a

find the value of ‘a’

@) 2n-2

what values of ‘n’ make the area of the
triangle and the area of the rectangle equal?

(4) 2b + 1

b+1
2b+3

\2

find the value of ‘b’
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Problem Solving

tan 15° + tan 75°

I
I

tan 15° x tan 75°

1
N

find tan 15°
and tan 75°

in surd
form

cos(457) x cos(46”) x cos(47") x ... x cos(135”) =7

A circle with radius 1 touches the sides of a rhombus, as shown. Each of
the smaller angles between the sides of the rhombus is 60°.

What is the area of the rhombus?

83 g
%8 B 4 C 2V3 D 3V3 ET‘/_ 60
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Fluency Practice
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Fluency Practice

Sine and Cosine Rules Revision

(a) (b) (©) (d)
Find the area of the triangle. | Find x to 1 Find y to 2 Find x to 3 significant figures.
6cm decimal decimal
place. places. g p
@ g B’
& X
5%2
(e) (f) (9) (h)
Find y to 1 Find x to 1 decimal place. Find the area of the The area of the
decimal parallelogram. triangle is 4.6 2'5;,2
place. 135cm m2. Find y to 1
g decimal place. vy
"‘T’
(i ) (k) )
Find y to 3 significant figures. | Find the area gcm Find the area of the compound | Find the
of the shape. value of °
@ triangle. X. & =
N
e N 60
= 109
28’7”72 q 58 x+2
11cm
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Fluency Practice

Sine & Cosine Rules Lengths are centimetres. not to scale
35°
10 ¢ 15 10
a
100°
A% ] 113° d
21 35 16
\/ h
14
8
7 12 30 g 15
4 &
20
9 k '
11
7 15 10 .
° 78°
< 30° j 30
i 7
10 Answers 8.6 31.8 138.2 12.2 107.5
9.6 48.6 32.4 29.7 7.1
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Fluency Practice
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Fluency Practice
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Fluency Practice

wo g
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Problem Solving

------------------------------

Position the three numbers as either:
a side length in cm
*an angle size in degrees.

. . B
------------------------------

Can you always work out
the other three measurements?

Try to create scenarios
that require one or more of:

*SOHCAHTOA
*Sine rule
*Cosine rule

*Pythagoras’ theorem

Are there any impossible triangles? ,

..........
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2 3D Pythagoras’ Theorem and Trigonometry
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Fluency Practice
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Fluency Practice
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Fluency Practice
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Fluency Practice

Pythagoras’ Theorem Revision

(a)

(b)

(c)

(d)

Find the value of x to 1
decimal place.

Find the value of y to 3
significant figures.

A triangle has sides of lengths

10.5cm, 12 cm and 16.5 cm.

Is the triangle right-angled?

Find the perimeter of the
triangle to 3 significant figures.

o™

% NN 37 mm Explain your answer. u;‘\
a
3 > 2
1,)2 Y
55cm 2

(e) (f)

(9)

(h)

Find the distance between the
coordinates (1, 6) and (3,2),

giving an exact answer. x

7 cm

12cm

Find the value of x to 3
significant figures.

wo g

16 cm

Find the area of the isosceles
triangle to 1 decimal place.

From point A, a boat sails 80
km east. It then turns and sails
110 km south to point B. Find
the distance AB to the nearest
km.

()

6))

(k)

Find the value of y to 3 significant figures.

Q& 2
o°

7 cm 10 cm

The area of the isosceles triangle is
40 cm?. Find the perimeter of the
triangle, to 1 decimal place.

16 cm

Find the length of the line AB, giving your
answer to 3 significant figures.

5cm
\
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1) 3D-Pythag B Point C is equidistant between A & B on
Find the diagonal length within this cube. 6) the surface of this prism.
10 em Find distance AC.
6 cm
3cm 9cm A
2) Find the diagonal length within 7) The point halfway up the front face of
this square-based prism. this isosceles-triangle-based prism has
15 cm been marked.
5 em Find its distance from A.
A
4
cm 12 cm
9cm
3) Find the diagonal length within
8cm 2cm this cuboid. .
8 B Length AB is 12 cm.
) Find the volume of the cuboid.
6cm 9cm
A 6cm
4) The centre of the top face of
- this cube has been marked.
Find the distance from A to this point. 9) The diagonal within this cube is 12 cm.
Find the volume of the shape.
8cm A
5) 7cm 10) The sides of a cuboid are in the ratio 1:2:3
. Find the distance from A to The diagpnal within the shape is 38.cm long.
the centre of the top face. Find the volume of the cuboid.
3cm
5cm
A
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Question 2: Here is a square-based pyramid
The apex E is directly over the centre of the base.

Calculate the volume of the pyramid. B Lf e €

o
.
e
.
o
o

Question 3: The diagram shows a cuboid and a pyramid.
The apex of the pyramid, |, is directly above the centre, M, of ABCD.

AC=7m CD =9m DG =3.5m I
IM = 8m ’
E e o N F
(a) Calculate the angle between EI and the 8m '
plane EFGH. Al NS B
(b) Calculate the angle between Al and H M } &
plane ABCD. /m “ | 35m
(c) Calculate the angle between the planes FGI c 9m D
and EFGH

(d) Calculate the angle between the planes EHI and ACEH
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3D Pythagoras and Trigonometry

(a) (b)
The volume of the cuboid ABCDEFGH is 360 cm3. Find: The point ] splits the edge EF in the ratio 2 : 1. Find:
(a) the length of AD A B (a) the length HJ A 5
(b) the length of AG I c (b) the length DJ :
(c) the angle between AG and the D : (c) the angle HDJ DL c
plane EFGH ' (d) The angle between DJ and the =

§ 'E plane EFGH gl g J

o JE ) N L-JF n PN, L--JF

,// n ,/' '&’6\‘
H 12cm G H 90 mm oW

(c) (d)

ABCDEF is a triangular prism with a surface area of 660 cm?.

M is the midpoint of DE. Find:
(a) the length of MF

(b) the length of BE c
(c) the length of CM
(d) the angle between CM and the &
plane ABED %c,

N

A 10 cm B

The volume of the square-based pyramid ABCDE is 180 cm?.
M is the centre of the base and is vertically below E. Find:

(a) the height of the pyramid ME
(b) the length of AE

(c) the angle EAM

(d) the angle between the planes
BCE and ABCD
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() ABCDEFG is a cuboid.

H

GH=5cm
AE =3 cm

Calculate angle ABE.

(@ ABCDEFG is a cuboid.
H

A

GC=4cm
Angle ABD =22°
CB=5cm

Calculate the length DB.
Calculate angle DBH.

not to
scale

(@ ABCDEFG is a cuboid. Give answers correct to 2 decimal places.
(3 ABCDEFG is a cuboid.
H G H
! 1
: E | F
‘ L F |
[ = S !
// C :
// !
4 1
e 1
. C
A B Ao 5
A B
FB=2cm
EG=9cm HE=1cm
DC=17cm AB =4 cm
Angle ABE = 50°
Calculate angle AEB.
Calculate angle EGH. Calculate the length AE.
Calculate angle GBD.
(5 ABCDEFG is a cuboid.
C B
1
1
1
! F
E 1
/: _________________________ D
// H
A G
CF=21cm
GD =6 cm

Angle HGC = 12°
Calculate angle GCD.
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Fluency Practice

Angles of Elevation & Depression

1
0cm B A 14 cm
11cm
8cm
A B 6cm
Find the angle of elevation of This is a square-based prism. 4cm
the diagonal (A to B) within this cube. Find the angle of depression from A to B.
Find the angle of elevation of
the diagonal within this cuboid.
B

/71° 25m

5cm
70m

A

This triangular prism represents a hill with a 22° incline.
John walks diagonally up the hill from A to B.
At what angle of elevation does he walk?
Explain why this gradient is smaller than that of the hill.

Find the volume of
this square-based prism.
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q) Ahmed is 25 metres from a tree.

The angle of elevation to the top of the tree (C) is 22°
Billy is 35 metres from the tree.

What is the angle of elevation to the top of the tree
from where he is standing?

C

22°

25m 35m

A

3) A UFO is flying at the same height for 4 km.
At A, itis 2 km away from C
How far away is the UFO from C when it is at B?

B 4 Km

A

16° 28

3D Trigonometr 2) ABCD is a football goal 5 metres wide.

The ball (G) is directly in front of the left post.
Calculate the height of the goal

A 5m B

4) ABCDEF is an isosceles-triangle-based prism.
X is the midpoint of AC. Y is the midpoint of DF.
Find the angle of depression from Bto Y
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the angle that the space diagonal makes
with the base is 30°

what is the relationship between ‘a’ and ‘b’?

a cuboid with a square cross section is
twice as long as it is wide

2a

o
X

what is angle B (to 2 dp)?

a cuboid with a square cross section is
twice as long as it is wide

a a

what is angle A (to 2 dp)?

the cuboid has a space diagonal of length 21
the width of the cuboid is 4

o

what are b and c if:
()b+c=25 (ii)b+c=27 (ii)b+c=29
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Fluency Practice

(1) A (2)
5cm
b B
5cm
H F
12 cm
G
calculate angle DFH for a cuboid what are the sizes of the angles marked x (angle
with sides of 5 cm, 5 cmand 12 cm HBD) and y (angle HBC) for a cuboid

with sidesof 3cm,4 cmand 12cm ?

3) (4)

3.8cm
< 15¢cm > 8
for the right, square-based pyramid shown, for the door wedge shape (triangular prism)
calculate the angle between calculate the length of the diagonal PT

the edge VA and the base, ABCD
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a square base pyramid has a height of 6 and a a special square base pyramid with four
base length of 16 equilateral triangles

show that the obtuse angle between two of
the triangular faces is 109.57°

show that A — B is roughly 9°

a special square base pyramid with four

square base length = 12, height = h . .
equilateral triangles

apothem = a, lateral edge = L

create a formula for L in terms of h create formulas for (i) the total surface area
findLif i)h=3 (ii)h =7 (ii)h=16 (i) the volume
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A cube has sides 8cm. Find:
a) The length AB. ?

b) The angle between AB and
the horizontal plane|

B

For the following

21 ne tengen 45 ERESD

b) The angle between AB and the

horizontal plane.

B

/ 6

4

C
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B A n A radio tower 150m tall has two support cables
running 300m due East and some distance due
South, anchored at A and B. The angle of
inclination to the horizontal of the latter cable is
50° as indicated.

10 ¢

a) Determine the height of the
pyramid.

b) Determine the angle between
the line AB and the base BCDE of
the pyramid. a) Find the angle between the cable attached to A

and the horizontal plane.

b) Find the distance between A and B.
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[AQA FM Mock Set 1 Paper 2] The diagram shows a vertical
mast, AB, 12 metres high. Points B, C, D are on a horizontal
plane.

Point C is due West of B.
a) Calculate CD

b) Calculate the bearing of D from C to the nearest degree.

12m

35°

23
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O

D 60cm A

[Edexcel GCSE June 2004 6H Q18] The diagram
represents a prism.
AEFD is arectangle. ABCD is a square.

EB and FC are perpendicular to plane ABCD.

AB = 60 cm. AD = 60 cm. Angle ABE = 90°. [Edexcel IGCSE May2013-4H 022]

Angle BAE = 30°. The diagram shows a triangular prism with a
Calculate the size of the angle that the horizontal rectangular base ABCD.
line DE makes with the plane ABCD. AB =10 cm. BC=7 cm.

Give your answer correct to 1 decimal place. M is the midpoint of AD.

The vertex T is vertically above M.
MT = 6 cm. Calculate the size of the angle

between TB and the base ABCD.
Give your answer correct to 1 decimal place.
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4

A 24cm B

A school buys a set of new ‘extra
comfort’ chairs with its seats pyramid in
shape. X is at the centre of the base of
the pyramid, and M is the midpoint of
BC.

the plane ABCD. a) By considering the triangle EBC, find

Frost Manor is as pictured, with EFGH
horizontally level.
a) Find the angle between the line AG and

b) Find the angle between the planes FGIJ the length EM.
and EFGH. b) Hence determine the angle between

the triangle EBC and the plane
ABCD.
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ETN(AQA FM June 2013 Paper 2] ABCDEFGH [AQA FM Set 3 Paper 2] The diagram

is a cuboid. M is the midpoint of HG. N is shows part of a skate ramp,

the midpoint of DC. modelled as a triangular prism.

a) Show that BN =7.5m ABCD represents horizontal ground.

b) Work out the angle between the line The vertical rise of the ramp, CF, is
MB and the plane ABCD. 7 feet. The distance BC = 24 feet.

c) Wor! oul I!e o!iuse ang‘e !etween

the planes MNB and CDHG.

F

vertical rise

You are given that gradient = P oy

a) The gradient of BF is twice the gradient of AF.
Write down the distance AC. ﬂg
b) Greg skates down the ramp along FB. How much

further would he travel if he had skated along FA.
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line AI and the plane ABCD.

A ‘truncated pyramid’ is formed by
a) Determine the angle between the slicing off the top of a square-based

pyramid, as shown. The top and
bottom are two squares of sides 2 and
4 respectively and the slope height 3.

b) Determine the angle between the Find the angle between the sloped

planes FHI and EFGH.

faces with the bottom face.
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(Knowledge of sine/cosine rules required) n C
[Edexcel GCSE Nov2007-6H Q25] The diagram

shows a tetrahedron.

AD is perpendicular to both AB and AC.

AB =10 cm.

AC =8 cm.

AD =5cm.

Angle BAC =90°.

Calculate the size of angle BDC.

Give your answer correct to 1 decimal place.

Solution: 76. 3°

4

Determine the angle between the planes
ABC and ABD.
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:qwoif)

:quwoifg

:q woufy

:Jwodla

:Jwolj g

2D wolyy

:gwoifg

;g woif)H

‘g woify

'V woujq

'V Wodj )

'V wou g

¢99 3yS1wW siy3 uiya noA op Aym
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e Complete this table:
. I (try to be accurate to within 5°)
\ 7
e .
N L’ Bearing
\ N .
N g atob
AN //
\ Re atoc
.
A .
\ e
N e N atod
\ //
\ ’ ctof
4
N\ N L
N e atog
\ ,’
i \\ 7 atoh
0J N P
\ V4
N~ b ftog
1 \\\\\ b,] \\\\ N X
|l N N R4 ~<. atoi
N ~ Vi S~
1 Y ~ 7 ‘~\ .
! AN S~< ctoj
1 ”n ~o
1 \\ AN \~\\ e N
1 X, N _ce ftoj
] , ~ -
1 ’ N ~o | C ———" !
\ . N R St ) ktoa
| it N A 1
i PO ] k from a
1 /7 T\
1,/ ,’/ AN \\ N II ;
y - ’ \ \
2 PR N N ! i from k
7 s N \
I ” NN ! - cfrome
Pt //' S N IR L e
P -5~ -
(%4 1 Pl v\\ . / e e from f
[ AN 7 from d
v N -1 g
1 [ 17,
7’ L N
1 -, 1
A \"i\‘\ , h from ¢
1 AN 1
1 e N ] . . . .
\ ! e AN " Point X is on a bearing of 050° from b,
\ ! o N f and a bearing of 330° from e.
\ 1 - - ’ > .
v -7 -7 / Mark the position of point X.
\ 1 e P ’
\ 4 - 7
\ l, e - ’ . . . N
‘o Rt / Point Y is on a bearing of 215° from e,
\ - - U . o
S PEIeTe / and a bearing of 115° from a.
.oz~ / f
- K Mark the position of point Y.
g ’
7
/! Point Z is on a bearing of 282° from h,
/ and a bearing of 187° fromi.
/ Find the bearing of Z from point j.
7
7
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A1l Find the bearing of B from 4

North
North

45° B

A2 Find the bearing of B from 4

North

North

285°

A3 Find the bearing of B from 4

North
North
105°

A4 Find the bearing of B from A4

North
North

255° B

B1 Find the bearing of 4 from B

North
North
B
230°
A

B2 Find the bearing of 4 from B
North

North
© 110°

B

B3 Find the bearing of 4 from B

North
North

T
280°

B4 Find the bearing of 4 from B

North
North

C1 Find the bearing of 4 from B

North
North
105°

C2 Find the bearing of B from 4
North

North
© 110°

B

C3 Find the bearing of B from 4

North
North
B
230°
A

C4 Find the bearing of 4 from B

North

North

285°
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Al Find the bearing of 4 from B

North
North

280°

A2 Find the bearing of 4 from B

North NOI‘th

959

A3 Find the bearing of B from 4

North

125° North

B

A4 Find the bearing of B from 4

North North
B
A
260°

B1 Find the bearing of B from 4

North
North
105°

B2 Find the bearing of 4 from B

North
North
A
230°
B

B3 Find the bearing of B from 4

NOI‘th North

959

B4 Find the bearing of 4 from B

North

North

70°

C1 Find the bearing of 4 from B

North North
B
A
260°

C2 Find the bearing of B from 4

North
North

255° B

C3 Find the bearing of 4 from B

North

North
M 10

B

C4 Find the bearing of B from 4

North
North
A
230°
B
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A1l Find the bearing of B from 4

North

North
105¢,

A2 Find the bearing of B from 4

North

North
120

A3 Find the bearing of 4 from B

North

North
B
245° 4

A4 Find the bearing of 4 from B

North
North

70°

B1 Find the bearing of 4 from B

North
North

B 240°

B2 Find the bearing of B from 4

North
North

50° B

B3 Find the bearing of 4 from B

North

North
105¢,

B4 Find the bearing of B from 4

North

North
120°

C1 Find the bearing of 4 from B

North
North

280°

C2 Find the bearing of B from 4

North

North
B
245° 4

C3 Find the bearing of B from 4

North
North

B 240°

C4 Find the bearing of B from 4

North

North

285°
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Al Find the bearing of 4 from B

North

57°

A2 Find the bearing of 4 from B

North

(B

277°

A3 Find the bearing of B from 4

North

67°

A4 Find the bearing of B from 4

North

T
284°

B1 Find the bearing of B from 4

North

h 293¢

B2 Find the bearing of B from 4
North

1039

B3 Find the bearing of 4 from B
North

A 238°

B4 Find the bearing of 4 from B

North

C1 Find the bearing of 4 from B

North

87°

C2 Find the bearing of B from 4

North

249° B

C3 Find the bearing of 4 from B

North

76°

C4 Find the be bearing of 4 from B

North

118°
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A1l The bearing of S from L is 285°.

Find the bearing of L from S
North

C L

A2 The bearing of S from C is 76°.
Find the bearing of C from S

North

C L

A3 The bearing of L from S'is 118°.

Find the bearing of S from L
North

C L

A4 The bearing of C from S is 252°.
Find the bearing of S from C

North

C L

B1 The bearing of S from C is 68°.
Find the bearing of C from S

North

C L

B2 The bearing of L from S is 106°.

Find the bearing of S from L
North

C L

B3 The bearing of S from L is 289°.

Find the bearing of L from §
North

C L

B4 The bearing of C from S is 258°.
Find the bearing of S from C

North

C L

C1 The bearing of S from L is 294°.

Find the bearing of L from S
North

C2 The bearing of C from S is 248°.

Find the bearing of S from C
North

C3 The bearing of S from L is 289°.

Find the bearing of L from S

S

— T

C4 The bearing of C from S is 241°.
Find the bearing of S from C

S

— T
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Calculating Bearings How can you label the diagrams to help? not to scale
@) north north ® ® ®
120°
A B
A 5 B
B
A A

AtoB=090° BtoA= AtoB=100° BtoA= AtoB=080° BtoA= AtoB= BtoA=

® ® @
A
A
A 281° A
B 8 B B

AtoB=112° BtoA= BtoA=340° AtoB="° AtoB=180° BtoA= AtoB= BtoA=

® @) ®@
A B B .\.
A B A

AtoB=089° AfromB= AtoB= AfromB= BfromA=163° BtoA= AtoB=272° AfromB=

® ®
B
B B c
130° 120° W A
B from A = 065° Bto A=072°
CtoB=290° BtoA= BfromC=305" AtoB= BtoC= B from C = AfromC=094° Anglea=
000° 160° 260° 292° 075° 079° 292° .
15 Answers 280° 269° 250° 240° 259° 270° 112° 060
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Calculating Bearings

Diagram NOT drawn to scale

N
N
_-7C
70°\_ .- N
-~ /
A :§Oo ,I
~ /
So Vi
S /
B

(a)

(b)

()

Find the bearing of C from A

Find the bearing of B from A

Find the bearing of A from C

(d)

(e)

(f)

Find the bearing of C from B

Find the bearing of A from B

Find the bearing of B from C

Diagram NOT drawn to scale

N

(g)

(h)

()

Find the bearing of D from F

Find the bearing of F from D

Find the bearing of E from D

@)

(k)

N

Find the bearing of E from F

Find the bearing of D from E

Find the bearing of F from E
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Work out the bearings

N N N
N 113°
N N
68° C
242°

Give the bearingto Afrom n  Give the bearingto B Give the bearing to A from

B N from A N B
244
N A
EVL C“L\IN
A B

315°

Give the bearing of B from AC is straight line. Give
the bearing of B from A

N What is

the

bearing of
D from C?

N 117°-C
N B
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A A B Each
N question
contains
5. 6. 7. 8. point A,
52° point B and

520
B E B A directions
@ indicated
A A B with an

arrow.

In each

9. 10. E 11. S 12. case,
N B find the
52° _ B 52 , B B 52° bearing

52° of B

from A.
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( )
1) The bearing from A
to B is 060°. What
is the bearing to A

With words

-

2) The bearing from C
to D is 100°. What
is the bearing to C

~N

[

3) E is on a bearing of
300° from F. What
is the bearing of F

~N

from B? from D? from E?
. J J
(" N\ )
4) G is southwest from 5) Aboat is equidistant from two lighthouses. It is
H? What bearing is on a bearing of 80 from lighthouse A and a
H from G? bearing of 300 from light house B. What is the
' bearing from lighthouse A to lighthouse B?
/ J
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the bearing of P from Q and the bearing of Q from P

(1) )

140° what is the bearing
of P from Q7
P
75°
what is the bearing
of P from Q?
P
what is the bearing
3) (4) of P from Q?
o
260 Q
Q 3000

what is the bearing
of P from Q?
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(1) (@)

what is the relationship
between angle A and
angle B ?

what is the relationship
between angle A and
angle B ?

what is the relationship what is the relationship
between angle A and between angle A and
angle B ? angle B ?
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200

what

PC=CQ=QP

is the bearing of Q from P?

(2)

60°
C
300 PC=CQ
=)
4)
C 120°
300
Q
=) PC=CQ

what are the bearings of P from Q?
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right-angles triangles

(1)

triangle ABC is right-angled at A
(Vv BAC =90°)

the bearing of B from A is 050°

the bearing of C from B is 180°
what is the bearing of A from C?

3)

triangle ABC is right-angled at B
(vABC = 90°)

v CAB = 25°
the bearing of B from A is 130°

the bearing of C from B is 220°
what is the bearing of A from C?

(2)

triangle ABC is right-angled at A
(Vv BAC =90°)

the bearing of B from A is 050°
the bearing of C from B is 200°
what are the angles in the triangle?

triangle ABC is right-angled at B
(vABC = 90°)

the bearing of B from Ais 010°
the bearing of C from B is 100°
what is the bearing of C from A?
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a square
(1) (2)
150°
309,

what do the what do the
four bearings four bearings
add up to? add up to?

(3) (4)

. what do the what do the
four bearings four bearings
add up to? add up to?
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The organisers decide that the course ABC below is too long. They make a new
course ABM, where M is halfway between A and C.

a) Calculate the internal angles A, B and C in the original course and hence explain
why the turn at M must be exactly 90 degrees.

b) Find the two new bearings needed to complete this course, i.e.
i. thebearing of M from B
ii. the bearing of A from M

a) Sketch a clockwise triangular course where the first leg is on a bearing of 040°
and all three legs are the same distance. Calculate the other two bearings.

b) State the second two bearings if the first leg is instead on a bearing of 051°.

A particularly mathematical sailing club want a course in the shape of an isosceles
triangle. If the first leg is on a bearing of 040° and the second leg is 188°, sketch
two possible courses and calculate the bearing of the third leg.
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@ Point B is 400 km away from point A.
Point B is 350 km east of A.
Find the bearing of B from A.

2

350 km

400 km
A

Finding Bearings using Trigonometry

@ Point B is 12 km north of point A.
Point B is 150 km from A.
Find the bearing of B from A.

@ Point B is 18 km east of point A.
Point B is 7 km north of A.
Find the bearing of B from A.

Buckford is 60 km east of Adley. The cities
are 70 km away from each other.
Find the bearing of Buckford from Adley.

N

o)

Adley
City

70 km

Buckford
City

@ Flight AN-898 is 58 km from
its destination airport. The plane is
40 km west of the airport.
What bearing does the plane need to fly on
to reach the airport?

Flight
AN-898

Airport

@ A plane flies 100 km south and a strong
wind also pushes the plane 8 km east.
On what bearing does
the plane actually travel?

@ A boat will travel 77 km direct to its harbour.
The boat is currently 56 km east of the harbour.
On what bearing should the boat travel?

Harbour N

0 Boat

5 Answers

A cruise ship heads 12 km south but an
ocean current from the east pushes the
boat west. In total the cruise ship
travels 16 km. On what bearing did the
ship actually travel?

121.0
061.0

313.3
085.4

Delia hikes from Whitclif to Mardsden.
At the end of the day they are

4 times further south than they are west.
What bearing did they hike on?

175.4
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@ A ship travelson a
bearing of 070° for 400 km.
How far west does it travel (x)?

070°
400 km

Trigonometry with Bearings

A plane flies 250 km on a
bearing of 062°.
How far west does it travel (x)?

062°
250 km

A boat sails on a bearing of 048°
for 120 metres.
How far north does it travel?

048’
120m

[ —
(aTaTue|
2390
(sals]

not to scale

Point B is 217 metres away
from point Aon a

bearing of 075°.

How far north is point B from
point A?

—— &

A

@ A satellite travels 370 km on a
bearing of 110°.
How far east does it travel (x)?

110°
X
A —

370 km

@ A runway is 158 km from flight
GA-226 on a bearing of 140°.
How far south is the runway?

140°
158 km

@ Middleford is 87 km north,
and 121 km east of Gredwich.
What is the distance between
the two cities?

Yarmud is 87 km away from
Hilltown on a bearing of 240°.
How far east is

Yarmud from Hilltown?

87 km 240°

@ A ship travels 116 km on a
bearing of 262°.
How far west does it travel?
How far south does it travel?

116 km
262°

8 Answers

. Point B is 150 m north of

point A and on a bearing of 065°.

How far east is point B from
point A?

<— 08B

221
149

Drekham is 300 km west of
Greyford on a bearing of 251°.
How far south is

Drekham from Greyford?

G
D
103 102
348 115

Waypoint ZOLOT is 400 km east
of BETTA on a bearing of 075°.
How far north is

ZOLOT from BETTA?

80
376
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An airplane heads (aims) 12 km directly east but a northerly wind pushes
the plane 2 km south. What bearing does the plane actually travel on?

wind &&/S,

12 km

The pilots must steer into the wind to
make sure the plane goes directly east.

lz km  wind &/&& \(\e'a_eff\% ””” 7

-7
el
-
-

actual flight path

Over 20 km a northerly wind will
push a plane 4 km south.

On what bearing should the pilots

. " _ A==\ . .
20 km fly (their heading) so the
flight path is directly east?
3 km
2) N Memphis airport is 30 km directly north of flight
N\ 30 km AT-808 but a westerly wind will push the plane 3 km

\ east. On what bearing should the pilots fly to reach
the airport?

3) Dallas airportis 58 km away from flight AX-377 on a
bearing of 270°. The wind is at 180° and will push the
plane 7 km off course. Find the required heading to
reach the airport.

4) A plane heads directly south for 17 km, but the wind pushes
the plane 3 km west. What bearing does the plane actually fly on?
How far does the plane travel above the ground?

A motorboat travels up a river. The engines push the boat forward 10 km,
but the current of the river pushes the boat backwards by 2 km.
How far does the boat actually travel?

10 km «—
——————>  —~ current

—

If the boat uses 100 ml of
fuel per km. How much

2 km fuel does it use?

5) Onthe open ocean a motorboat heads 27 km due east but
is pushed 8 km north by the current. Find the direction and
distance of the boat’s path.

6) Aboat’s safe harbour is 24 km due west. The current will push the boat
2 km off course to the south. Find the required heading to reach safety.

The boat uses 2 litres of fuel per kilometre.
How much fuel will it use to reach the harbour?

7) A speedboat heads south at 10 m/s. The current pushes the boat
east at 1 m/s. On what bearing does the boat travel? How far does the
boat travel in 3 seconds?

8) Aboat heads east but is pushed 3 km north by the current. In total
the boat travels 31 km. On what bearing did the boat travel?

9) A boat’s engines propel it at 10 m/s west. With the current pushing the
boat north it actually travels at 14 m/s.
On what bearing does the boat travel?
How fast is the current?
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4 Advanced Ratio
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Fluency Practice

b =1.8a

If,

a = 1.25b

If,
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Fluency Practice

Comparing Ratios

a:b=1:4
a 1 b _ 4
b~ a
1
a=-b b= a
bis times the size of a.
a:b=
a b _
b~ a
a= b=
ais times the size of b.
a:b=5:2
a= b=
ais times the size of b.
bis % smaller than a.

For each ratio, express a in terms of b... and b in terms of a.

©) ah=

a 1 b _
a _b b~ a 1
] a= b b=
ais times the size of b.
@ a:b=
a b _
a:b b~ a %
a= b=
bis times the size of a.
ais times the size of b.
a:b=
a:b
a= = =
ais times the size of b.

Complete each sentence without using fractions.

®

a:b=
a b_
b~ a 2
a= b=
bis times the size of a.
a:b=
a_
5=
a=-b b=
bis % larger than a.
a:b=
a= b=

o2 . .
bis 25 times the size of a.

ais % smaller than b.

Page 213




Fluency Practice

o

q:e q:e
ejnwioy 907 e|nw.Jo4 e
= (o1 7 (s
q:e q:e
m_DCzCOn_ n_m m_JC\COH_ n_N
ez (8 N V4
g: e 0l1el 3y} 01Ul B|NWLIOS 33 1UBAUOD
"( JO SWJ3} Ul B 10} B|NW.IO} B 911IM ‘salenbs 953y} 104
oney — oney ||
e|nWJOo4 ] e|nwJOo4
| ] (s
(9
oney oney | |
e|nw.JoA I e|nwJo-
(v (€
AH_ = ypim : Yyisua)
(z

AH_ Y18ua| Joj ejnwoA

oney

(T

e|nwJo4

¢ YIpIm : yadus) oned ayysiieym (g
EYIPIM JO swual ul yi8ua| ay3 Joj BjnwIO) 9Y1 S ieym (e
**3|8ue30aJ ||eWS SUO J04

's9|3ueldad Jusani3uod € wody dpew st adeys punodwod siyl

Sse|jnwJio4 @ solley

Page 215



Fluency Practice

\wuxcm;\s A J0 anjeA ay} pui4 2T = £ Usaym x Jo anjen ay} puid /

wo g q
£
x wo g
w9
wd ¢ (H = (®
wo
£ c p X
X
wo / wo <
(4 N (3
« wo g
A wd ¥ ~ wdg
(a (o)
X wd €
£ _ _EU T
£ wd ¢ = wd ¢
wo € (g (v
X
‘A JO SwJI} Ul X SSa4dX3 03 B|NWIO} 3Y) 98uelieay
‘B|NWJO} B 01Ul SIY] JDAUO0D pue solled [enba J1oy) ssaadxa “aied Jejiwis yoes Jo4
¥ < < "BSIDA-22IA pue A JO SWJd} U] X SsaJdxd
x = r=x 03 suonenba asayl a3uetseas ued I\
A:x =71y
X % A 1 .
N = M pue M = — 9.10J3J9yL "Ol}eJ dwWes ay3 ul aJe
v UIpIm pue yi3ua) ayL
A:x « T:v wo T
YIPIM : Ya3ua YIPIM : yr3ual oy
X
¢ A pue x usamiaq diysuoire|as ayl 1n0ge dNPap am ued 1ey M\

*Jejwis aJe s3|3uedal asay|
/ se|jnwJo4 g soney \

Page 217



Fluency Practice

4 N

(z—2¢)

G = X 15U moyg

/N“ A o juajeainba 51 (Ap-xg) : ;Ntc\
4 )

5—Y
G = d fey} moys

$ ) o} juajeanba s (b-d) : (b+d)

o \
4 N

-
(T+n)w

/ | <) o} uajeainba 51 (w-q) : ?_+£\

= { &Y} moysg

4 N

9-2

Gamor = X ¥ moyg

[N : )| o} juajennba s (Ag-x) : ;tﬁ\
4 )

€=

i = d fey} moys

¢ : ) o} juajeanba s (A-d) : (A+d)

AN

o
-~

-
(T+2)x

| 2 ) of juajeanba 51 (x-A) : (x+A4)

J

= A jey} moys

o

*Mojaq So1jeJ juajeainba ay} buisn sejnwaoy ayy jo yoea moyg

Page 219



Fluency Practice

@

Rosh and Roe share some money in the ratio 1:3 @
; ; : Roe spends £5. The money is now in the ratio 2:5
Jia and Jen share some m_oney |rT the rath 1:2 How much money does Roe have now? Pen and Pol share some money in the ratio 3:5
Jen spends £3. The money is now in the ratio 2:3 Pol spends £16. The money is now in the ratio 9:7
then  now How much money is there in total now?
then  now 13 2.5
equalise the 1:2 2:3  jen’s money equalise the <2 ! change then  now
constant part  x2{ J change constant part 3:5 97
(Jia’s money) 2:4 2:3 -1 v v
\ ¥ \
¥ Vo3
6:12 6:9 -3
-£3
Ken and Kel share some money in the ratio 4:3
@ Kel spends £3. The money is now in the ratio 3:2 @
Mia and May share some money in the ratio 3:4 How much money did they start with? Ann and Ai share some money in the ratio 3:2
May spends £20. The money is now in the ratio 2:1 Ann spends £18. The money is now in the ratio 3:5
How much money does May have now? How much money did Ann start with?
34 2:1

@

In a store there are 50% more bananas than apples. A bag has 25% more triangles than circles.

A bag contains red and blue disks in the ratio 4:5 15 hananas are added so the apple:banana ratio = 3:7 After 15 triangles are added the
After 4 blue disks are removed the ratio is now 2:3 How many apples are there? circle:triangle ratio is 5:7
How many disks are there now? How many triangles are there now?
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Fluency Practice

Person A and Person B share money in a ratio. A gives B some money. Now they
have the same amount ...

A B Ratio A gives B Question
James Jessie 5-3 $4 How muc?ocgtda;_lt??ssie have
Jessie Brock 9-7 $2 How muc?ocgtda;lgssie have
T R~

Ash Misty 5- 1 $6 How mucai?rig Ash start
Misty Brock 3:1 $1 How mhuac\?ednoow’?y both
Ash James 9:5 $1 How mucai?rig Ash start
Brock Jessie 31 $0.50 How mhua(i/hednoow’?y both

Page 224




Fluency Practice

A bag contains black and white cubes in the ratio 1:2 | (1)

3 black cubes are added and the ratio becomes 3:5 A bag contains black and white cubes in the ratio 1:2 ) In a bag, black cubes : grey cubes = 1:3

then X 2x =1:2 15 : 30 4 black cubes are addgd and the ratio becomes 3:5 2 black cu!oes are added and
How many white cubes are there? the ratio becomes 2:5
now x+3:2x =3:5 18:30 then X 2x =1:2 How many black cubes are there now?
&) x+3 3 now =3:5 x:3x
2x 5
5(x +3) = 2x(3)
5x + 15 = 6x
15=x

® @

In a bag, red cubes : grey cubes = 2:3

10 red cubes are added and In a bag, red cubes : blue cubes = 3:4 @
. . 6 red cubes are added and In a bag, green : blue cubes = 4:5 @
the ratio becomes 3:2 . Ina bag. grev : blue cubes = 3:7
How many red cubes are there now? the ratio becomes 4:5 2 green cubes are removed and g, grey : blue cu =3:
" How many red cubes are there now? the ratio becomes 3:4 4 grey cubes are removed and
How many cubes are there now? the ratio becomes 2:5
4r—2: How many blue cubes are there?

@

In a sports club, adults : teens = 5:8
2 adults join and 8 teens join and
the ratio becomes 1:2
How many adults are there now?

5x+2:

In a sports club, adults : teens = 2:3
2 adults join and 4 teens leave and
the ratio becomes 5:4
How many people are in the club now?

@ There are 80% more adults than teens in a sports club.
9 adults leave and 2 teens join and
the adult:teen ratio becomes 3:2
Now 3 teens join the club. As a percentage,
how many more adults than teens are there?
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Fluency Practice

ratio problems (i)

(1) the ratio of shares owned by Asterix and

Cleopatraisintheratio 3: 5

if Asterix gives Cleopatra 2 of his shares

then the ratio willbe 1 : 3
how many shares do they each have

initially?

(2) Jan and Kim own numbers of marbles
that are in the ratio 5 : 6

Jan gains 2 more marbles and the ratio is

now7:8

how many marbles do each own initially?

(3) the ratio of Ann’s age to Bob’s age is 3: 4

in 7 years time this ratio willbe 4 : 5

(i) what are their ages now?
(i) after how many years (from now)
will the ratio be 5 : 6?

the ratio of cockles to winkles in a bag of
sea shellsis 1:2

when 6 winkles are accidentally spilt from
the bag the ratiois 3: 5

how many of each shell were there
initially?
the ratio of geese to ducks on a lake is 4 : 9

when 10 extra geese land on the lake (and
there are no duck changes) theratiois2: 3

how many of each were there initially?

the ratio of the width to depth (when they are
measured in metres) ofadamis 5:7

when 10 extra metres is added to the width
of the dam (and the depth remains the
same) theratiois 5: 6

how wide and deep was the dam initially?
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Fluency Practice

ratio problems (ii)

(1)

bag A contains 7n counters
bag B contains 3n counters

3 counters are taken from bag A
and put in bag B

the ratio of counters in bag A to
bagBisnow5:3

how many counters were in the
bags initially?

box C contains 5k pens
box D contains 2k pens

8 pens are taken from box C and
placed in box D

the ratio of pens in box C to box D
isnhow 3 : 2

how many pens were there in
each box initially?

the ratio of pairs of white socks to
pairs of red socks is 9: 5

9 pairs of the white socks are
dyed red

the ratio of pairs of white socks to
pairs of red socks is now 3 : 2

how many pairs of each colour
were there initially?

(4)

Sapna and Rob have many
paperweights, in the ratio of 8 : 3

Sapna, being a generous person, gives
Rob 14 of her paperweights

the ratiois now 6 : 5

how many paperweights did each have
initially?

explore what other ratios could have been
created
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Fluency Practice

ratio problems (iii) (simplest form involves integers)

(1)

theratoa:b=3:4
what is the ratio
() b:3a—-binits simplest form?

(i) 2a + b : 4a — b in its simplest form?

theratoa:b=5:6
theratob:c=9:10

what is the ratio
(i) a: cinits simplest form?

(i)a+b:9b—2ainits simplest form?

theratoa:b=4:5
what is the ratio
(Ya+2b:3a—-2binits simplest form?

(i) 3b —2a : a + 9b in its simplest form?

theratoa:b=4:3
theratoa:¢c=2:5

what is the ratio
(i) b : ¢ in its simplest form?

(ii)2a—b:2b + ainits simplest form?

theratoa:b=2:5
theratod:e=10a: 3b

what is the ratio
(i) d : e in its simplest form?

(ii)a+ 2b: 2a + b in its simplest form?

theratoa:b=3:2
theratiob:c=5:6

what is the ratio
(i) a: cinits simplest form?

(i) 2a + b : 2b + c in its simplest form?
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Fluency Practice

ratio problems (iv)

(1)

the ratio

(a number add 2 : the number add 4 )

is the same as the ratio

( the same number add 6 : this number add 9)

what is the number?

the ratio
( a number take 1 : the number add 3)
is the same as the ratio

( the same number add 1 : this same number
add 6)

what is the number?

the ratio
(twice a number add 1 : this number take 1)
is the same as the ratio

( twice the same number add 8 : this same
number add 2 )

what is the number?

(4)

the ratio
(anumber add 1 : the number add 4 )
is the same as the ratio

( twice the same number take 5 : this same
number add 20 )

what is the number?

[find two solutions if you can]
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Fluency Practice

What is the minimum number of
cubes that were in the bag?

What is the minimum number of

added

cubes that were added?

red:

blue ®

some blue cubes
= added 6

Why is this impossible?

-

-

red : blue

some red cubes
added

What is the minimum number of
cubes that are now in the bag?

What is the minimum number of
cubes that were added?

If 30 cubes were added,
how many were there?

@)

( red : blue

some blue cubes
l W
added

Cube

Ratiors What is the minimum number of
cubes that were in the bag?
What is the minimum number of
cubes that were added?
G J
/red : blue

some blue cubes
removed
 —

What is the minimum number of
cubes that were in the bag?

What is the minimum number of
cubes that were removed?

If 12 cubes were removed,
how many are there now?

red : blue

¢4 someredcubes €
added
| E—

quP

quP

Why is this impossible?

/red : blue
some blue cubes
added
E—

What is the minimum number of
cubes that are now in the bag?

What is the minimum number of
cubes that were added?

If 6 cubes were added,
how many are there now?

-

red : blue

®)

’ some red cubes ’
S removed S
>

What is the minimum number of
cubes that are now in the bag?

What is the minimum number of
cubes that were removed?

If 20 cubes were removed,

how many are there now?

12 red cubes
added
| E—

How many cubes are there now?
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Fluency Practice

ratio problems involving algebra

(1) ifa:7=b:4 then (a+b):11 = (a—-Db):3

(2) ifa:b=c:d then a:c =(a@a+b):(c+d)

(3) fa:b=c:d then (a+b):(a—b) = (c+d):(c—-d)
(4) if 3a:5b:6c =p:q:r then a:b:c = 10p:6q:5r
(5) ifa:b=b:c then (b+c):c = (a-c):(b-c)

(6) ifa:b=b:c then (a+b):a =(a-c):(a-Db)
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Fluency Practice

Ratio Worded Problems

(a)

(b)

(c)

(d)

A pencil case contains 5 blue
pencils, 3 red pencils and 7
black pencils. What fraction of
the pencils are red? Give your
answer in its simplest form.

In a florist shop, the ratio of
roses to tulips to gerberas is 7 :
2 : 3. What fraction of the
flowers in the shop are roses or
tulips? Give your answer in its
simplest form.

The ratio of the number of
boys to the number of girls in
a school is 4 : 7. There are
91 girls in the school. Work
out the number of boys in the
school.

The books in a library are fiction
or non-fiction in the ratio 3 : 2.
If there are 573 fiction books,
how many books are there in
the library in total?

(e)

(f)

(9)

(h)

A map has a scale of 1 : 500.
Martha measures a distance of
5 cm on the map. What actual
distance in m does this
correspond to?

Madeira cake mixes flour, sugar
and butter in the ratio5: 3 : 2.
How much flour and butter is
required to mix with 75 g
sugar?

In a car park there are twice
as many white cars as black
cars, and three times as
many red cars as white cars.
Write the ratio of cars red :
white : black in its simplest
form.

A recipe to make 8 pancakes
needs 200 ml milk and 120 g
flour. How much milk and flour
is need to make 20 pancakes?

(i)

@)

(k)

)

The angles in a quadrilateral are
intheratio5:7:4: 2. Find
the size of each of the angles.

120 ml of orange drink is made
with cordial and water in the
ratio 1 : 4. To make the drink
stronger 10 ml more of cordial
is added. What is the ratio of
cordial to water for the new

drink?

Ishaq builds a model rocket.
The height of the model
rocket is 16 cm, and the

actual height of the model is

48 m. Find the ratio of the
model rocket to the real
rocket.

Jim mixes 1 litre of red and
white paint in the ratio 1 : 3.
How many ml of red paint
should be added so that the
ratio becomes 8 : 157?
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Fluency Practice

®

Some money is shared
intheratio 2:3:5

The largest share is £45 larger than
the smallest.

How much money is there in total?

Ratio 1

@

Trees in a forest,
evergreen : deciduous = 5:2

For ever-green trees,
healthy : unhealthy = 4:7

There were 35 unhealthy evergreen trees.
How many deciduous trees were there?

(3) Write the ratio 9 : 4 in the form n : 1
where n Is a decimal

a:b=5:3

How many times larger is a than b?

@ The value of y is 50% more than
the value of x.
Express the ratio x :y usingintegers.

a:b=3:2
a:c=4:7

Expresstheratio a:b:c

@ There are triangles, hexagons &
circlesin a bag.

triangles to hexagons = 2:3
hexagons to circles = 6:7

If there are less than 100 shapes in
the bag, what is the greatest number of
hexagons in the bag?

@ Jan has some money.
Caleb has £6 more than four times the
money Jan has.

In total they have £51.

Express this as a ratio Jan : Caleb

AN
|

Calculate the value of x.

The points A, B, Cand D lie
in order on a straight line.
AB:BD=1:3
AC:CD=5:7
Work out AB: BC: CD

®

Greg scored 20 more than Kim.
Tan scored triple Kim’s score.
In total they scored
80 points at archery.

Find the ratio
Kim’s score : Greg’s score

a:b=2:5 and 4b="5c
Work out a : cin its simplest form.

b is one-quarter of ¢

@)
2a=3c

Express the ratioa : b : ¢ using integers.

@)

Ann has £28 in savings.
Bill has no savings.

Each week from now,
Ann saves £6 & Bill saves £4.

How many weeks will it take
for Ann & Bill to
have savings in the ratio 5 : 2?
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®

A distance is split
intheratio 5:7:2

The smallest distance is 3.5 km
smaller than the largest.

What is the total distance?

@

Ratio 1

Electricity generation,
renewable : non-renewable =9:5

For renewable energy,
solar:wind=11:8

18 MW of power was generated from
wind power. How much energy was
from non-renewable sources?

() Write the ratio 4 : 2.5 in the formn : 1
where n is a decimal

How many times larger is a than b?

@ The value of y is 20% more than
the value of x.
Express the ratio x :y usingintegers.

a:b=2:3
b:c=7:8

Express the ratio a:c

@ There are octagons, pentagons &
squares in a bag.

octagons to pentagons = 4:9
octagons to squares = 5:8

If there are less than 1000 shapes in
the bag, what is the greatest number of
squares in the bag?

®

On a test, Will scored double the
lowest score.

Dan scored 140 marks more than
the lowest score.

Will’s score : Dans score = 1:4

What was the lowest score?

Q) 2 6

57 =X

Calculate the value of x.

The points A, B, C and D lie
in order on a straight line.
AB:BD=1:2
AC:CD=3:1
Work out AB : BC: CD

®

Wai has £8 less than Toby.
Cindy has 4 times the money Wai has.
In total they have £260.

Find the ratio of money
Toby : Cindy

a:b=4:5 and 3b=10c
Work out a : cin its simplest form.

b is two-fifths of ¢

@)
3a=7c

Express the ratioa : b : ¢ using integers.

@)

Cane has £27 in savings.
Dale has £28 savings.

Each week from now,
Cane saves £6 & Dale saves £3.

How many weeks will it take
for Cane & Dale to
have savings in the ratio 3 : 2?
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Fluency Practice

gcse ratio problems (based on Edexcel)

(1

Riley and Dan share some jelly beans

Dan gets 40% of the jelly beans

write down the ratio of the number of jelly beans
Riley gets to the number that Dan gets

there are 20 boxes of eggs with 6 eggs in each box
write, as a ratio, the number of eggs in four of the
boxes to the number of eggs that there are altogether
what does this ratio simplify to?

Harry, Ryan and Kara share £405 in theratio3:2: 4
how much money does Kara get?

Arnold and Lara share some money in the ratio 7 : 13
what percentage of the money does Lara get?

a path is made of white tiles and grey and
a of the tiles are white
(i) what is the ratio of white tiles to grey tiles ?

there are 72 tiles altogether
(if) work out the number of grey tiles

there are only red buttons, yellow buttons and orange
buttons in a jar
these are in the ratio 2 : 4 : 9 respectively

what percentage of buttons in the jar that are orange?

()

(10)

(11)

2.5 kg of plums cost £5.10
work out the cost of 3.5 kg of plums at the same price

there are only red, orange and green tennis balls in a bag

there are three times as many orange as red
and four times as many green as orange

Hannah takes a tennis ball at random from the bag
work out the probability that Hannah picks a green one

the ratio of the cost of one metre of cotton to the
cost of one metre of silk (same widths)is 2 : 7

if 2m of cotton cost £8,
how much does 9m of silk cost?

this recipe for flapjacks makes 12 pieces

120 g butter

140 g light brown sugar
250 g porridge oats

2 tablespoons syrup

how much of each ingredient is needed to make
18 pieces?

Kim is 6 years older than Jim
Tim is twice as old as Kim
the sum of their three ages is 90 years

find the ratio of Jim’s age : Kim’s age : Tim’s age
in the simplest possible form
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Fluency Practice

gcse ratio problems (based on Edexcel)

(12)

one Saturday, some adults and some children were
in a the Grand theatre, Wolverhampton

(14)

the ratio of the number of adults to the number of
childrenwas 7 : 4

each person sat in the circle or the stalls

% of the children had seats in the stalls
68 children had seats in the circle

(15)
there are exactly 1200 seats in the theatre

on this particular Saturday, were there people on
more than 60% of the seats?
Jay bakes 280 cakes,

four different kinds of cake are baked:
vanilla, banana, lemon and chocolate

. 2 out of every 7 of the cakes are vanilla cakes

. 35% of the cakes are banana cakes

. the ratio of the number of lemon cakes to the
number of chocolate cakesis 1:5

are there more chocolate cakes than vanilla cakes?

you must show your working to support your answer

it normally takes 5 cleaners 42 hours to clean all of
the rooms in a hotel

today there are only 3 cleaners to clean all of the rooms

each cleaner is paid at a rate of £8.10 per hour (or part
of an hour) that he/she works

how much will each cleaner be paid today?

Theo drove 54 km from Liverpool to Manchester
he then drove 62 km from Manchester to Sheffield

Theo’s average speed from Liverpool to Manchester
was 72 km/h

Theo then took 75 minutes to drive from Manchester to
Sheffield

work out Theo'’s average speed for his total drive from
Liverpool to Sheffield

a gold bullion bar has a mass of 12.4 kg

the density of gold is 19.32 g/cm?
work out the volume of the gold bar

give your answer correct to 1 decimal place
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Fluency Practice

gcse ratio problems (based on Edexcel)

(17)

the density of apple juice is 1.04 grams per cm?
the density of fruit syrup is 1.4 grams per cm?

the density of carbonated water is 0.99 grams per
cm?

30 cm? of apple juice are mixed with 10 cm? of fruit
syrup and 280 cm?® of carbonated water to make a
drink with a volume of 320 cm?

work out the density of the drink

give your answer correct to 2 decimal places

there are only blue, black and red pens in a box

the ratio of the number of blue to the number of
blackis 2:5

the ratio of the number of black to the number of red
is 4:1

there are less than 100 pens altogether in the box

what is the greatest possible number of
red pens in the box?

(19)

(20)

Jack and Jill cycled along the same 40 km route
Jack took 2% hours to cycle the 40 km

Jill started to cycle 10 minutes after Jack started to cycle
Jill caught up with Jack when they had both cycled 24 km
Jack and Jill both cycled at constant speeds

work out Jill's speed

the points A, B, C and D lie in order along a
straight line

AB:BD
AC:CD

2:5
11:10

work out the ratio AB:BC: CD

white shapes and black shapes are used in a game
some shapes are circles and the other shapes are squares

the ratio of white shapes to black shapesis 3:7
the ratio of white circles to white squaresis 4 : 5

the ratio of black circles to black squaresis 2:5

work out what fraction of all the shapes are circles
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