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Topic : | can..

Pythagoras' theorem
| can use Pythagoras' theorem in two dimensions, including distances between points.

Trigonometry in right-angled triangles
| can use sine, cosine and tangent to work out lengths and angles in right-angled triangles.

Elevation, depression and bearings
| can solve problems with angles of elevation and depression and with bearings.

Obtuse angles and trigonometric graphs

| can use the graphs of sin, cos and tan for any angle to solve equations and describe
transformations.

The sine rule
| can use the sine rule to work out sides and angles in any triangle, including the
ambiguous case.

The cosine rule
| can use the cosine rule to work out a side or an angle in any triangle.

Area of a triangle and mixed problems
| can use ¥2ab sin C and choose the right rule to solve multi-step triangle problems.

Trigonometry in three dimensions
| can use Pythagoras and trigonometry in 3D, including the angle between a line and a
plane.

Rotations, reflections and translations
| can rotate, reflect and translate shapes and describe these transformations fully.

Enlargement
| can enlarge a shape by a positive or fractional scale factor, with or without a centre.

Describing and combining transformations
| can describe transformations fully and replace two transformations by a single one.

Vectors
| can use vector notation, combine vectors and work out the modulus of a vector.

Vector geometry and proof
| can use vector methods to prove that lines are parallel and that points are collinear.
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Starting point check

CHECK

Starting point check

Name

Date Score /12

Answer these questions to check what you already know. You may use a calculator. Diagrams

are NOT accurately drawn.

11

Work out 72 + 242, then find its
square root.

Use your calculator to work out tan
45,

Write down the three-figure
bearing of south-east.

Reflect the point (-3, 2) in the x-
axis.

Arectangle 4 cm by 6 cm is
enlarged by scale factor 1/2. Write
down its hew dimensions.

Work out the area of a triangle with
base 7 cm and height 10 cm.

10

12

Round 0.046819 to 3 significant
figures.

The angles in a triangle are 2x, 3x
and 4x. Find x.

Make h the subject of sin 40° = h/
12.

Rotate the point (4, O) through 90°
anticlockwise about (O, O).

Work out the length x.

13cm
5c¢l

X

Answer x = ... cm

Solve x2 =49, where x > O.
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UNIT 1 - KEY KNOWLEDGE

Pythagoras' theorem

I can... use Pythagoras' theorem in two dimensions, including distances between points.
Spec ref: 4.8A (F) - Foundation & Higher

Pythagoras' theorem connects the three sides of a right-

angled triangle. The hypotenuse is the side opposite the right
hypotenuse

angle and is always the longest side.
Pythagoras' theorem

Key points right-angled
"a®+b%=c?(c- hypotenuse) square root
- Hypotenuse: square, add, square root. Shorter side:

square, subtract, square root.

* Distance between (x;, y;) and (x5, y,) = V(difference in x)° +

(difference in y)2

Worked example 1

A television screen is 48 cm wide and 27 cm high. Work out the length of its diagonal.

d° - 482+ 272 - 3033, 50 d - V3033 - 55.1 cm

Worked example 2

Work out the length y.

94 m
5.1

Y2 -94° -51°-6235 50y -7.90m

Common mistakes
- Adding when the hypotenuse is given (the answer must be shorter than the hypotenuse).

« Writing 9.4 - 5.1 and then squaring.

Exam tip: Write the first line of working, e.g. 942 - 512 it usually earns the method mark.
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Unit 1- Sheet A - Practice

Name

Date

Show your working. Give answers correct to 3 significant figures (angles to 1 d.p.) unless told

otherwise. Diagrams are NOT accurately drawn.

()]

11

Reflect:

Work out x.
&
8 cl
15cm
Answerx = ... cm
Work out x.
ocm
12 Ci
X
Answerx = ... cm
Work out x.
10.5C X
3.6 cm
Answer X = ... cm

A rectangular field is 120 m by 50
m. How far is it diagonally across

the field?

Work out the distance between
(-4,1) and (3, 6).

Show that a triangle with sides 20
cm, 21 cm and 29 cm is right-

angled.

O Red —notyet 0O Amber — nearly

10

12

Work out x.
X
r2Cl
6.5cm
Answerx = ... cm
Work out x.
8cm
)3 ¢
X
AnswerXx = ... cm
Work out x.

25cm
7 CQ

X

Answerx = ... cm

Work out the distance between the
points (2, -3) and (8, 5).

A 45 m ladder reaches 4.2 mup a
wall. How far is its foot from the

wall?

A square has sides of 7 cm. Work
out the length of a diagonal.

[ Green — secure
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Name Date Marks

Unit 1 - Sheet B - Exam-style questions o5

Answer all questions. Show clear working. Give non-exact answers correct to 3 significant

figures (angles to 1 decimal place) unless the question says otherwise.

1 ABCDis a trapezium. AD is parallel to BC. Angle ABC = 90°. AB =8 cm, AD = 9 cm and BC -

15 cm.
A 9cm D
8cm
-
B c
i5cm
Diagram NOT accurately drawn
(a) Work out the length of CD. [31
Answer ...... cm
(b) Work out the perimeter of the trapezium. (1l
Answer ....... cm
(c) Work out the length of the diagonal AC. 2]

2 Arectangular park is 140 m long and 85 m wide. Ravi walks from one corner to the
opposite corner along the edges. Mei walks straight across the park along the diagonal.

(a) Work out how much further Ravi walks than Mei. [41

Answer ... m

(b) Meiwalks at 1.2 m/s. How many seconds does her walk take? [1l

Answer ... S
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3 Pisthe point (-1, 4) and Q is the point (5, -4).
(a) Work out the length of PQ. [31

Answer ... units

(b) \Xork out the coordinates of the midpoint of PQ. [2]

4 The diagram shows a kite PQRS. The diagonals PR and QS meet at M at right angles. PM = 5
cm,MR=12cmand QS =8 cm.
A\
Q S

Diagram NOT
accurately drawn
(a) Work out the length PQ. [2]
Answer ... cm
(b) Work out the length QR. [2]
Answer ... cm
(c) Work out the perimeter of the kite. (1l

5 Atriangle has sides of length 2.8 m, 45 m and 5.3 m.

(@) Is the triangle right-angled? You must show your working. [2]

(b) \Xork out the area of the triangle. [2]

Answer ....... m

Reflect: 0O Red —notyet [ Amber—nearly 0O Green — secure
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UNIT 2 - KEY KNOWLEDGE

Trigonometry in right-angled triangles

I can... use sine, cosine and tangent to work out lengths and angles in right-angled triangles.
Spec ref: 4.8B (F) - Foundation & Higher

In a right-angled triangle, the ratios sin, cos and tan link an

angle to two sides. Name the sides from the angle you are

sine
using: opposite, adjacent and hypotenuse.
cosine
Key points tangent
- sin B = opp + hyp, cos 6 = adj + hyp, tan 6 = opp + ad opposite
- Cover-up triangles: O = H x sin 6, H = O + sin O (and the adjacent
same for cos and tan). .
inverse

* To find an angle, use the inverse: 6 - tan_l(opp +ad)), etc.

Worked example 1

Work out the length x.

5.3¢C
27°

X

opp=6.3,adj=x:tan 27°=6.3/x,s0x =63 + tan 27° - 12.4 cm

Worked example 2

Aright-angled triangle has hypotenuse 11.2 cm. The side next to angle 0 is 4.7 cm. Work out ©.
cos B -47+112,50 0 - cos 4.7 + 11.2) - 65.2°

Common mistakes
- Multiplying when the unknown side is on the bottom of the ratio (you must divide).

- Rounding the ratio before using the inverse function.

Exam tip: Check that your answer makes sense: the hypotenuse is the longest side, and angles in the
triangle add to 180".
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Unit 2 - Sheet A - Practice Name Date

Show your working. Give answers correct to 3 significant figures (angles to 1 d.p.) unless told

otherwise. Diagrams are NOT accurately drawn.

\Work out x. Work out x.
1 em 2 x
X 8.2cm
Answerx = ......cm Answer X - ......cm
Work out x.
Work out x.
. Q - 1N\
Answerx = ... cm
Answerx = ... cm
Work out the size of angle y. Work out the size of angle y.
13 cm
Answery = . Answery = .....0
7 Work out 9 x tan 52°. 8 Workout14 + cos 28°.

Aramp 3.2 m long makes an angle
9 \Work out sin"1(0.62), 10 Of 6° with the ground. How high

does it rise?

Arectangle is 12 cm long. Its
diagonal makes an angle of 25° with
the long side. Work out the width.

In triangle DEF, angle E = 90°, DE = 6
11 ¢mand EF = 11 cm. Work out angle P

EDF.

Reflect: ORed —notyet [ Amber —nearly [ Green — secure
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Unit 2 - Sheet B - Exam-style questions

1

2

Name Date
/ 26

Marks

Answer all questions. Show clear working. Give non-exact answers correct to 3 significant

figures (angles to 1 decimal place) unless the question says otherwise.

The diagram shows the end of a symmetrical roof. The width is 9.6 m and each side of the

roof makes an angle of 32° with the horizontal.

32 32

9.6 m

Diagram NOT accurately drawn

(a) Work out the height of the roof.

(b) \Xork out the length of one sloping side of the roof.

(c) Work out the area of the triangular end of the roof.

ABC is a right-angled triangle. Angle ABC = 90°, AC =17 cm and BC = 8 cm.
(a) Work out the size of angle BAC.

(b) D is a point on AB such that angle BDC = 50°. Work out the length AD.

[3]

Answer ....... m

Answer ... m?2

[21

Answer ... °

British Learning Centre - Pearson Edexcel International GCSE Maths A 4MA1 - Trigonometry, Vectors & Transformations Workbook - 10



3 Anisosceles triangle has two sides of length 12 cm and a base of 9 cm.

(a) Work out the size of one of the base angles. [3]

(b) Work out the size of the angle at the top of the triangle. [l

4 For safety, a ladder must make an angle between 70" and 78" with the ground. A ladder of
length 5 mis placed with its foot 1.4 m from a vertical wall.

(a) Is the ladder safe? You must show your working. [3]

(b) \Xork out the greatest height the 5 m ladder can safely reach up the wall. [2]

Answer ....... m

5 Astraight road runs due east from a junction J. A house H is 650 m from J along a straight
lane that makes an angle of 24° with the road.

(a) Work out the shortest distance from H to the road. 21

Answer ... m

(b) Work out the distance along the road from J to the point on the road nearest to H. 2]

Answer ... m

Reflect: O Red —notyet 0O Amber —nearly [ Green — secure
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UNIT 3 - KEY KNOWLEDGE

Elevation, depression and bearings

I can... solve problems with angles of elevation and depression and with bearings.
Spec ref: 4.8C (F), 4.8B (H) - Foundation & Higher

Angles of elevation (looking up) and depression (looking

down) are measured from the horizontal. Bearings are

. elevation
measured clockwise from north and have three figures. Both
lead to right-angled triangles. depression
bearing
Key points clockwise
- Elevation of B from A equals depression of A from B. horizontal

- Bearing of A from B = bearing of B from A + 180",

+ Draw north lines at each point and mark the right angle
before using trigonometry.

Worked example 1

Lucy's eyes are 1.5 m above the ground. She stands 28 m from a tree and looks up at the top at
an angle of elevation of 39°. Work out the height of the tree.

28 tan 39° = 22.674.., add eye height: 1.5 + 22.674 - 24.2 m

Worked example 2

Qs 15 km west and 6 km south of P. Work out the bearing of Q from P.

Angle from south towards west = tan_1(15/6) = 68.2°. Bearing = 180° + 68.2° - 248.2°

Common mistakes
- Measuring an angle of depression from the vertical.

- Giving a bearing as 68’ instead of 068", or measuring anticlockwise.

Exam tip: A sketch is worth time: label the horizontal, the north line and the right angle.
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Unit 3 - Sheet A : Practice

Name

Date

Show your working. Give answers correct to 3 significant figures (angles to 1 d.p.) unless told

otherwise. Diagrams are NOT accurately drawn.

=

11

Reflect:

Work out the height h.

Answerh = ... m

Atoweris 72 m tall. From point P
on level ground, the angle of
elevation of the top is 16°. How far
is P from the foot of the tower?

A drone is 120 m directly above
Sam. Ana is 300 m from Sam. Work
out the angle of elevation of the

drone from Ana.

The bearing of D from C is 290",
Work out the bearing of C from D.

A walker goes 6.8 km on a bearing
of 320°. How far north is she from

her start?

N is 7 km south and 3 km east of M.
Work out the bearing of N from M.

U Red —notyet [0 Amber — nearly

10

12

Work out the distance d.

/ 31°

j2 m

Answerd = ... m

From a lighthouse 48 m high, a
boat is 210 m from the foot. Work
out the angle of depression of the

boat.

The bearing of B from Ais 137,
Work out the bearing of A from B.

A boat sails 34 km on a bearing of
075°. How far east has it sailed?

Y is 4 km north and 9 km east of X.
Work out the bearing of Y from X.

From the top of a 30 m building, the
angle of depression of a caris 41",
How far is the car from the building?

[ Green — secure
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Unit 3 - Sheet B - Exam-style questions"2™° o6 bate Marks

Answer all questions. Show clear working. Give non-exact answers correct to 3 significant

figures (angles to 1 decimal place) unless the question says otherwise.

1 Avyacht leaves harbour H and sails 22 km on a bearing of 050° to a buoy B. It then sails 16
km on a bearing of 140° to a lighthouse L.

(a) Explain why angle HBL = 90", [2]

(b) Work out the distance HL. [21

Answer ... km

(c) Work out the bearing of L from H. [3]

2 Avertical flagpole FT is 34 m tall. Points A and B are on level ground on opposite sides of
the flagpole, in a straight line with its foot F. The angle of elevation of T from A is 28" and

from B is 47".
(a) \Work out the distance AF. [21
Answer ... m
(b) Work out the distance AB. [3]

Answer ... m

3 Anaircraft is flying horizontally at a height of 1200 m towards a control tower C on the
ground. At one moment the angle of depression of C from the aircraft is 9°. One minute
later the angle of depression is 21",

(a) Work out the horizontal distance the aircraft travels in that minute. [4]

Answer ....... m

(b) \Xork out the speed of the aircraft in km/h. [2]

Answer ... km/h
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4 Town Tis 45 km from city C on a bearing of 235",

(a) Work out how far west of C the town is. [21

(b) Write down the bearing of C from T. [1]

Answer ... °

5 From the top of a vertical cliff 75 m high, the angle of depression of a buoy is 12°. A boat is
130 m from the foot of the cliff, between the cliff and the buoy, in a straight line.

(a) Work out the angle of depression of the boat. [2]

Answer ... °

(b) Work out the distance between the boat and the buoy. (31

Reflect: O Red —notyet 0O Amber —nearly [ Green — secure
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UNIT 4 - KEY KNOWLEDGE

Obtuse angles and trigonometric graphs

I can... use the graphs of sin, cos and tan for any angle to solve equations and describe
transformations.
Spec ref: 4.8A (H), 3.3 (H) - Higher

sin, cos and tan are defined for angles of any size. sin x and cos

X repeat every 360", tan x repeats every 180",

obtuse
Key points period
- sin(180° - x) = sin x; cos(180° - x) = —Cos x. symmetry
- Use the calculator for one solution, then symmetry and translation
the period for the rest. stretch

- sinx +a:up a.sinlx + a). a’ left. a sin x: vertical stretch.

Worked example 1

Solve sinx=0.42 forO° = x <720°".

sin"10.42 - 24.8% 180 - 24.8 - 155.2"; add 360" 384.8°, 515.2". x = 24.8°, 155.2°, 384.8°, 515.2°

Worked example 2

Write down the maximum value of y = 3 cos x + 1 and the smallest positive value of x where it
occurs.

cos x has maximum 1 at 0" and 360°, so the maximum is 3 x1+1 = 4, first at x = 360° for positive x.

Common mistakes
- Stopping after the calculator answer.

- Moving y = sinlx + 30°) to the right instead of the left.

Exam tip: Sketch the graph across the whole interval asked for and draw the line y = k: count the crossings.
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Unit 4 - Sheet A - Practice Name Date

Show your working. Give answers correct to 3 significant figures (angles to 1 d.p.) unless told

otherwise. Diagrams are NOT accurately drawn.

1 Write down sin 150°. 2 cos 120’ = -cos

Find the obtuse angle x with sin x =

3 sin 100" = sin ’ L)

Find the angle x between O" and Solve cos x = 0.6 for O° = x < 360",
® 180" with cos x = -0.25, °

Solve tan x = 15 for O° = x < 360". Solve sin x = -0.7 for O° < x < 360".

Solve cos x = 0.5 for -180" = x < Write down the maximum value of y
9 o 10 .
180", =2sinx-3.
The graph shows y = a sin x. Write down
the value of a.
The graph of y = cos x is translated 4y
1 togivey=coslx - 90°. Describe the b jl/\ )
translation. q N,

Reflect:: [ Red —notyet [OAmber—nearly [O Green — secure
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Name Date Marks

Unit 4 - Sheet B - Exam-style questions /o5

Answer all questions. Show clear working. Give non-exact answers correct to 3 significant

figures (angles to 1 decimal place) unless the question says otherwise.

1 The diagram shows the graph of y = cos x for 0" = x < 360"

A4 Y
0 90 180° 70" 360°
(@) Use the graph to estimate the solutions of cos x = -0.4. [21
Answerx = ...
(b) On the same axes, sketch the graph of y = cos x + 1. [2]
(c) Write down the coordinates of the minimum point of y = cos x + 1. 11
Answer (..., ... )

2 Solve these equations for O° = x = 360°. Give your answers correct to 1 decimal place.

(@) 5sinx+2-=0 [3]

Answerx = ...
(b) 2tanx=-5 [3]

AnswerXx = ...

3 Intriangle ABC, angle BAC is obtuse and sin BAC = 0.8.
(a) Work out the size of angle BAC. [2]

Answer ... °

(b) Write down the value of cos BAC. [1]

Answer ...
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4 The graph of y = sin x is transformed to the graph of y = sin(x + 60°).

(a) Describe the transformation. 21

(b) \Write down the coordinates of the maximum point of y = sin(x + 60°) for 0" = x = 360°. [1l
Answer (..., ... )

(c) Solve sinx+60°) =05 for0° = x < 360", [3]

Answerx = ...

5 The function f(x) = a cos x + b has a maximum value of 7 and a minimum value of -1.

(a) Work out the values of a and b, where a > O. [3]

Answera-= .. b=

(b) Solve f(x) = 5 for0° = x < 360", [2]

Answer x = .......

Reflect: [ Red —notyet [OAmber—nearly [ Green — secure
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UNIT 5 - KEY KNOWLEDGE

The sine rule

I can... use the sine rule to work out sides and angles in any triangle, including the ambiguous

case.
Spec ref: 4.8C (H) - Higher

The sine rule connects each side of any triangle with the angle

opposite it. You need one complete pair (a side and its
opposite angle) and one more piece of information.

Key points
ca/sinA=b/sinB=c/sinC
- To find an angle, turn it upside down: sin A/a = sin B/b.

- An angle found from sin could also be 180" minus it
(check the angle sum).

Worked example 1

Work out the length of AB.
c
1.5 cm
58 77“
A B

C=45",s0AB=115xsin 45"+ sin 58" = 9.569 cm

Worked example 2

sine rule
opposite
included
ambiguous

obtuse

In triangle PQR, PR = 6.8 cm, PQ = 9.4 cm and angle PRQ = 118°. Work out angle PQR.

sin Q/6.8 = sin 118°/9.4, so sin Q = 0.6387.., Q = 39.7° (Q cannot be obtuse because R already is)

Common mistakes
- Using a side with an angle that is not opposite it.
- Forgetting to find the third angle first when it is needed.

Exam tip: Write the rule with the letters from the question before you substitute any numbers.
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Unit 5 - Sheet A - Practice Name Date

Show your working. Give answers correct to 3 significant figures (angles to 1 d.p.) unless told

otherwise. Diagrams are NOT accurately drawn.

Work out x. Work out x.
X X
1 . 5 cm 2 “103-48cm
as 69 29
Answerx = ....... cm Answerx = ... cm
Work out the size of angle y. Workout the length .
2Cm
3 o€ - ) 6cm
104°
43°
Answery = ... Answery - ... cm

In triangle PQR, p=85cm, g =52

Intriangle ABC, a -13 cm, A - 81 s cmand P - 124", Work out angle Q.

® and B - 37" Work out b.
. ) ane In triangle KLM, KL = 20 cm, angle
; In triangle XYZ, x =14 cm, X = 63 . M=95"and angle K - 40", Work out
and Z = 48°. Work out z.
LM.
In triangle ABC, a=7cm, b =10 cm : ) )
and A - 38" Work out the two In triangle ODEF, d=15cm,e=11cm
5 . . 10 and D =72°. Work out angle E.
possible sizes of angle B.
Two angles of a triangle are 52" and
Write down the obtuse angle that 61". The side opposite 61" is 9 cm.
un has the same Sine as 35°. 12 \Work out the side OppOSite 52°.

Reflect: LRed —notyet [0 Amber —nearly [ Green — secure
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Name Date Marks

Unit 5 - Sheet B - Exam-style questions /o6

Answer all questions. Show clear working. Give non-exact answers correct to 3 significant

figures (angles to 1 decimal place) unless the question says otherwise.

1 Two surveyors stand at points A and B on one bank of a straight river, 85 m apart. Atree C is
on the other bank. Angle CAB = 64° and angle CBA = 49°.

C

64’ 49°

A 85m B

Diagram NOT accurately drawn

(a) Work out the distance AC. [3]

(b) Work out the width of the river (the shortest distance from C to AB). 21

2 Intriangle PQR, PR =12.6 cm, QR = 9 cm and angle QPR = 41",

(a) Show that there are two possible values for angle PQR, and work out both. 141

Answer ... Of °

(b) Given that angle PQR is acute, work out the length PQ. [3]

Answer ... cm

British Learning Centre - Pearson Edexcel International GCSE Maths A 4MA1 - Trigonometry, Vectors & Transformations Workbook - 22



3 Ship Ais 20 km from port P on a bearing of 035°. Ship B is on a bearing of 110° from P and
on a bearing of 150° from A.

(a) Show that angle PAB = 65", [2]

(b) Work out the distance AB. [3]

Answer ... km

(c) Work out the distance PB. [21

Answer ... km

4 ABCD is a quadrilateral with diagonal BD. AD = 7.2 cm, angle DAB = 118°, angle ABD = 28°,
angle DBC = 54’ and angle BCD = 71",

(a) Work out the length BD. [2]
AnswerBD = ... cm
(b) Work out the length CD. [2]
Answer CD = ....... cm
(c) Work out the area of triangle BCD. [3]

Reflect: [ Red —notyet [OAmber—nearly [O Green — secure
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UNIT 6 - KEY KNOWLEDGE

The cosine rule

I can... use the cosine rule to work out a side or an angle in any triangle.
Spec ref: 4.8C (H) - Higher

Use the cosine rule when there is no complete side-angle

pair: either two sides and the angle between them, or all three

) ) ) ) cosine rule
sides. It is Pythagoras' theorem with a correction for angles that
. included angle
are not 90",
obtuse
Key points rearrange

g% = b2+ c? - 2bc cos A (side)
“cos A= (b2 +c? - g?)/2bc (angle)

- If cos A is negative, angle A is obtuse — your calculator
will give it correctly.

Worked example 1

Work out the length x.
85c¢C X
37
12cm
2 ol 2 o _ _
X~ =85+12-2x85x12xcos 37°=53.33..x=730cm

Worked example 2

A triangle has sides 5 cm, 9 cm and 12 cm. Work out its largest angle.

Largest angle is opposite 12 cm: cos 0 = (25 + 81 - 144)/90 = -0.4222.., 6 - 115.0°

Common mistakes
- Typing 8.5% + 122 - 2 x 8.5 x 12 and then x cos 37" in two separate steps.

- Putting the wrong side as a when finding an angle: a must be opposite the angle.

Exam tip: Type the whole expression into your calculator in one go, then write down the value before you
square root.
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Unit 6 - Sheet A - Practice Name Date

Show your working. Give answers correct to 3 significant figures (angles to 1 d.p.) unless told

otherwise. Diagrams are NOT accurately drawn.

\Work out x. Work out x.
94c
10cm 71cm
Answerx = ....cm Answer x = ......cm
Work out angle y.
Work out x.
: ¢ senf N
22cm
7¢cm
Answerx = ... cm
Answery = .0
Work out angle y.

In triangle ABC, b=11cm,c=4cm
and A = 90°. Use the cosine rule to

2 8c 6 work out a. What do you notice?
9cm
Answery - ... ’
In triangle PQR, PQ=55cm, QR =8 A triangle has sides 10 cm, 10 cm
; cmandangle PQR = 140". Work out g and 16 cm. Work out the largest
PR. angle.

Two sides of a triangle are 13 cm
and 15 cm and the angle between
them is 60°. Work out the third side.

A triangle has sides 3 cm, 7 cm and
o 8cm. Work out the smallest angle. 10

Without calculating, is the angle
opposite the 9 cm side of a4 cm, 6
11 cm, 9 cm triangle acute or obtuse? &

Explain.

A triangle has sides 7 cm, 8 cm and
13 cm. Work out the largest angle

exactly.

Reflect: O Red —notyet 0O Amber —nearly [ Green — secure
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Name Date Marks

Unit 6 - Sheet B - Exam-style questions /6

Answer all questions. Show clear working. Give non-exact answers correct to 3 significant

figures (angles to 1 decimal place) unless the question says otherwise.

1 Inan orienteering race, Kai runs 2.4 km from the start S to checkpoint C. He then turns and
runs 3.1 km to the finish F. Angle SCF = 105".

3.1 km

$ 24km C

Diagram NOT accurately

drawn
(a) Work out the direct distance SF. [3]
Answer ... km
(b) Work out angle CSF. [31

Answer ... ‘

2 Atriangular plot of land has sides of length 17 m, 11 m and 9 m.

(a) Work out the size of the largest angle. [3]

Answer ... °

(b) \Xork out the size of the smallest angle. [2]

(c) Work out the area of the plot. [2]

Answer ... m
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3 Aplane flies 60 km from airport A on a bearing of 070 to point P. It then flies 45 km on a
bearing of 170° to point Q.

(a) Show that angle APQ = 80". [2]

(b) Work out the distance AQ. [3]

Answer ... km

(c) Work out the bearing of Q from A. [31

Answer ... °

4 Intriangle ABC, AB =xcm, AC = (x + 3) cm, BC = 13 cm and angle BAC = 60",

(a) Show that X2 +3x-160 = 0. [3]

(b) Work out the value of x, correct to 3 significant figures. [2]

AnswerXx = ...

Reflect: 0O Red —notyet [ Amber—nearly 0O Green — secure
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UNIT 7 - KEY KNOWLEDGE

Area of a triangle and mixed problems

I can... use Y2ab sin C and choose the right rule to solve multi-step triangle problems.
Spec ref: 4.8E (H), 4.8C (H) - Higher

For any triangle, area = “2ab sin C, where a and b are two sides

and C is the angle between them. In mixed problems, decide
area

at each step which rule fits the information you have.
included angle

Key points segment
+ Area = ¥2ab sin C (two sides and the included angle). sector
- Choosing a rule: a side-opposite angle pair = sine rule; strategy
otherwise — cosine rule; right angle - SOH CAH TOA or
Pythagoras.

- A given area can be used backwards to find a side or an
angle.

Worked example 1

Work out the area of the triangle.

9cm
38

14 cm

Area =% x9 x 14 x sin 38" = 38.8 cm2

Worked example 2

A triangle has area 50 cm?

them.

% x 12 x 10 x sin B = 50, so sin © = 50/60 and 6 - 56.4°

. Two sides are 12 cm and 10 cm. Work out the acute angle between

Common mistakes
- Using an angle that is not between the two sides.

- Using %2 x base x slant side — the height must be perpendicular.

Exam tip: Label the triangle with a, b, c and A, B, C before you start a multi-step problem.
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Unit 7 - Sheet A - Practice Name Date

Show your working. Give answers correct to 3 significant figures (angles to 1 d.p.) unless told

otherwise. Diagrams are NOT accurately drawn.

Work out the area. Work out the area.

7 C

gcm
8cm

Answer ... cm
Answer ... cm

\WWork out the area of the quadrilateral.

Je Work out the area of a triangle with
3 X . 4 Sides 20 cmand 16 cm and an

included angle of 27°,

Answer ....... cm

Work out the area of an equilateral A parallelogram has sides 8 cm
5 triangle with sides of 12 cm. e and 1l cm with an angle of 65°.

Work out its area.

A triangle has area 24 cm?. Two A triangle has area 35 cm?, one
sides are 8 cm and 9 cm. Work out side 10 cm and an included angle
7 the acute angle between them. 8 of 44°. Work out the other side.

A triangle has sides 6 cm, 8 cm and
10 cm. Which rule would you use
first to find its area, and why?

A regular hexagon has sides of 5
o Cm.Use Y2ab sin C to work out its 10

area.

, Atriangle has sides 5 cm and 8 cm
In triangle ABC,a=9,b=7andc = 6.

2
. Work out angle C, then the area. 12 and area 10 cm®. Work out the

obtuse angle between these sides.

Reflect: O Red —notyet 0O Amber —nearly [ Green — secure
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Unit 7 - Sheet B - Exam-style questions™°""° o6 bate Marks

Answer all questions. Show clear working. Give non-exact answers correct to 3 significant

figures (angles to 1 decimal place) unless the question says otherwise.

1 Atriangular garden PQR has PQ =14 m, PR = 18 m and angle QPR = 47".
(a) Work out the area of the garden. 2]

Answer ... m

(b) Work out the length QR. [31

Answer ... m

(c) Work out angle PQR. [31

2 The diagram shows a sector OAB of a circle, centre O, radius 8 cm. Angle AOB = 70°. The
shaded segment lies between the chord AB and the arc.

B

70°

8cm

Diagram NOT accurately

drawn
(a) Work out the area of triangle OAB. [2]
Answer ......cm~?
(b) \Xork out the area of the shaded segment. [3]
Answer ......cm~?
(c) Work out the perimeter of the shaded segment. [2]
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3 Triangle XYZ has XY =11 cm, XZ = 15 cm and area 60 cm?. Angle YXZ is acute.
(a) Work out angle YXZ. [31

Answer ... °

(b) Work out YZ. [3]

Answer ... cm

4 Akite ABCD has AB = AD = 9 cm and CB = CD = 15 cm. Angle BAD = 110",
(a) Work out the length of the diagonal BD. [2]

Answer ... cm

(b) Work out the area of the kite. [3]

Reflect:: [ Red —notyet [OAmber—nearly [ Green — secure
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UNIT 8 - KEY KNOWLEDGE

Trigonometry in three dimensions

I can... use Pythagoras and trigonometry in 3D, including the angle between a line and a plane.
Spec ref: 4.8D (H), 4.8F (H) - Higher

In 3D, find a right-angled triangle containing what you need

and draw it flat.

three dimensions

space diagonal

Key points
* Space diagonal of a cuboid: V2 + wP + hP). plane
- For a pyramid with its vertex above the centre of the base, projection
use half a base diagonal. pyramid

- The angle between a line and a plane: drop a
perpendicular from the top of the line to the plane, then
use trig.

Worked example 1

A square-based pyramid has base 6 cm by 6 cm and slant edges of 10 cm. Work out its vertical
height.

Half diagonal of base = V(62 + 62) = 4.24 cm. Height = V(102 - 4.24°) = V82 - 9.06 cm

Worked example 2

For the same pyramid, work out the angle between the edge VA and the base.

cos 8 =424/10, so 6 - 64.9°

Common mistakes
- Using a full base diagonal instead of half for a pyramid.

- Choosing the wrong angle: it must be between the line and a line in the plane.

Exam tip: Draw each 2D triangle you use separately, labelled with the letters from the 3D diagram.
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Unit 8 - Sheet A - Practice Name Date

Show your working. Give answers correct to 3 significant figures (angles to 1 d.p.) unless told

otherwise. Diagrams are NOT accurately drawn.

VABCD is a pyramid with a square base

PQRSTUVW is a cuboid. Work out the of side 8 cm. Vis 10 cm vertically above
length PR. the centre M. N is the midpoint of AB.
Work out VN.
1 ; 2 A
Answer PR - ... cm A - g e
Answer VN = ... cm
For the cuboid in question 1, work Work out the angle between PV
* outPv. * and the base PQRS.

A cube has edges of 9 cm. Work

5 Work out angle UPQ, e out the length of a space diagonal.
Work out the angle between a For the pyramid in question 2, work

; Space diagonal of a cube and its g outthe angle between the face
base. VAB and the base.

Aroomis 5 m long, 4 mwide and
For the same pyramid, work out 2.5 m high. Work out the distance
the length VA. 10" from one bottom corner to the

opposite top corner.

A pole 6 m tall stands at the centre
of a square field of side 30 m. Work
11 out the angle of elevation of the top &

of the pole from a corner.

A cuboid has length 12 cm, width 9
cm and space diagonal 17 cm. Work

out its height.

Reflect: O Red —notyet [0 Amber —nearly [ Green — secure
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Name Date Marks

Unit 8 - Sheet B - Exam-style questions 25

Answer all questions. Show clear working. Give non-exact answers correct to 3 significant

figures (angles to 1 decimal place) unless the question says otherwise.

1 The diagram shows a triangular prism. The cross-section ABC is a right-angled triangle
with angle ABC = 90°, AB = 8 cm and BC = 6 cm. The prism is 20 cm long: AD = BE = CF = 20
cm. The rectangle ABED is horizontal.

c
6em 20cm
A 8cm B
Diagram NOT accurately drawn

(a) Work out the length AF. [31
Answer AF = ... cm

(b) Work out the angle between AF and the base ABED. [3]
Answer ......."

2 VABCD is a pyramid with a rectangular base ABCD. AB = 12 cm and BC = 9 cm. The vertex V
is vertically above the centre M of the base and VM =14 cm.

(a) Work out the length VA. [31
Answer VA = ... cm

(b) \Work out the angle between VA and the base. [21
Answer ...

(c) Work out the angle between the face VBC and the base. [3]
Answer ...
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3 A cuboid box measures 50 cm by 30 cm by 25 cm.

(a) Work out the length of the longest straight rod that will fit in the box. [3]

(b) \Work out the angle the rod makes with the base of the box. [2]

4 A solid cone has vertex V, vertical height 12 cm and slant height 15 cm. A and B are points at
opposite ends of a diameter of the base.

(a) Work out the radius of the base. 21

Answer ... cm

(b) Work out the angle between VA and the base. [2]

Answer ...
(c) Work out angle AVB. [2]

Answer ....... °

Reflect: [ Red —notyet [OAmber—nearly [O Green — secure
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UNIT 9 - KEY KNOWLEDGE

Rotations, reflections and translations

I can... rotate, reflect and translate shapes and describe these transformations fully.
Spec ref: 5.2A-1 - Foundation & Higher

A rotation needs a centre and an angle; a reflection a mirror

line; a translation a column vector. The image is congruent to

. rotation
the object.
reflection
Key points translation
- Anticlockwise rotations are positive (+90%); clockwise column vector
rotations are negative (-90°). ST

+ Mirror lines you must know: x = a (vertical), y = b
(horizontal), y = x, y = -x.

« Translation: top humber = units right (+) or left (-); bottom
number = units up (+) or down (-).

Worked example 1

Shape F is rotated to shape G. Describe the rotation.

sty

L

4 3 -2 10| 1 2 3 4 5x
=1

Use tracing paper to test centres: rotation of +90° (anticlockwise) about (1, O)

Worked example 2

Reflect the point (5, 2) in the line y = -x.
Iny =-x, x, y) = (-y, -x), so the image is (-2, -5).

Common mistakes
- Mixing up the lines x = 2 (vertical) and y = 2 (horizontal).

- Rotating the wrong way: -90° means clockwise.

Exam tip: Check a rotation by measuring: each vertex must stay the same distance from the centre.
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Unit 9 : Sheet A - Practice Name Date

Show your working. Give answers correct to 3 significant figures (angles to 1 d.p.) unless told

otherwise. Diagrams are NOT accurately drawn.

Describe fully the single transformation
that maps S onto P.

/ . l\ Using the diagram in question 1,

1 » describe fully the transformation
PrErrol + ¢3¢ 8x that maps S onto Q.

o]
1
=2
-3
; IL
=5

Describe fully the transformation Describe fully the transformation
that maps S onto U. that maps P onto Q.

Reflect (-4, 1) in the line y = x. Reflect (-4, 1) in the line y = 3.
5 6

Rotate (2, 5) through -90° about (O, Rotate (2, 5) through 180" about (O,
o)) )

Rotate (2, 5) through +90" about (1, Translate (-3, 4) by 6 right and 7
° . 1 down.

The point (5, -1) is translated to (2, Which of these does not keep a

11 3. Describe the translation in words. 12 Shape congruent: rotation,
enlargement, reflection?

Reflect:: [ Red —notyet [OAmber—nearly [ Green — secure
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Name Date Marks

Unit 9 - Sheet B - Exam-style questions /o5

Answer all questions. Show clear working. Give non-exact answers correct to 3 significant

figures (angles to 1 decimal place) unless the question says otherwise.

1 The diagram shows triangle T.

N w N (6]

-6 -5 -4 -3 -2 10 1 2 3 4 5 6y
=1

(a) Rotate triangle T through 180" about (1, O). Label the image A. 2]

(b) Reflect triangle T in the line y = x. Label the image B. [21

(c) Translate triangle T by the vector shown. Label the image C. 2]
v ( 3 )

(d) Rotate triangle T through -90° about (O, -1). Label the image D. [21

2 The diagram shows shapes E, F and H.

BN W A OO

1 4 5 6 x

1=
1

Lo
a & w N do

(a) Describe fully the single transformation that maps E onto F. [3]

(b) Describe fully the single transformation that maps E onto H. [2]
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3 The point K(3, -2) is mapped to K' by a translation. K' is then reflected in the x-axis to give

K"(-1, 6).
(a) Find the coordinates of K'. [21
Answer (..., ... )
(b) \Write down the column vector of the translation. [2]
4 Explain why a triangle and its image after a rotation are congruent.
(a) Explain. [2]

(b) Atriangle has an area of 14 cm?. Itis reflected, then translated. Write down the area of
the finalimage. [1l

Answer ... cm

5 Arotation of 90° anticlockwise maps the point (6, 1) onto the point (2, 5).

(a) Find the centre of the rotation. [3]
Answer (..., ... )
(b) Find the image of (2, 5) under the same rotation. [21
Answer (..., ... )

Reflect: 0O Red —notyet [ Amber—nearly 0O Green — secure
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UNIT 10 - KEY KNOWLEDGE

Enlargement

I can... enlarge a shape by a positive or fractional scale factor, with or without a centre.
Spec ref: 5.2J-L - Foundation & Higher

An enlargement needs a centre and a scale factor. Lengths

are multiplied by the scale factor and angles stay the same: the

. S enlargement
image is similar.
scale factor
Key points centre
- Distance from centre x scale factor = new distance from similar
centre. fractional

- Scale factor = image length + object length.

- Centre: draw lines through corresponding vertices; they
cross at the centre.

Worked example 1

Enlarge triangle A by scale factor 3, centre (O, O).

Centre (O, 0), so multiply each coordinate by 3: (3, 3), (6, 3), (6, 9)

Worked example 2

Arectangle 10 cm by 6 cm is enlarged by scale factor 1/2. Find the new size and say what
happens to the angles.

Lengths x 1/2: 5 em by 3 cm. Angles are unchanged — still 90°.

Common mistakes
- Adding the scale factor instead of multiplying.

- Counting from the origin when the centre is a different point.

Exam tip: After drawing an enlargement, check one length: image length + object length must equal the
scale factor.
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Unit 10 - Sheet A - Practice Name Date

Show your working. Give answers correct to 3 significant figures (angles to 1 d.p.) unless told

otherwise. Diagrams are NOT accurately drawn.

Describe fully the single transformation
that maps P onto Q.

| A Using the diagram in question 1,
1 i) > describe fully the transformation
-
EEEELEERREEE that maps P onto R.
. Ri \
Describe fully the transformation Enlarge (3, -2) by scale factor 4,
3 4

that maps R onto P, centre (O, O).

Enlarge (8, 6) by scale factor 1/2, Enlarge (5, 2) by scale factor 3,
® centre (0, O). ® centre (2, 1).
A triangle with sides 4 cm, 5 cm
Enlarge (7, 9) by scale factor 1/3, and 7 cm is enlarged by scale
7 centre , 3). 8 factor 2.5. Find the new perimeter.
A shape has an angle of 37°. It is ,
enlarged by scale factor 4. What is Aline of length 12 cm becolmes 3
9 . : : 10 CM after an enlargement. Find the
the size of the angle in the image?
scale factor.
The point (4, 6) is enlarged with Is an enlargement with scale factor
1 centre (O, 0) to (6, 9). Find the scale 12 172 bigger or smaller than the
factor. original?

Reflect: [ Red —notyet [OAmber—nearly [O Green — secure
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Unit 10 - Sheet B - Exam-style questions"°""° s Date Marks

Answer all questions. Show clear working. Give non-exact answers correct to 3 significant

figures (angles to 1 decimal place) unless the question says otherwise.

1 The diagram shows triangle T.

LN W AN OO N

6 -5 4 -3 2 -10 1 2 3 4 5 6 7x
-1

-2
/ =3

(a) Enlarge triangle T by scale factor 2, centre (-6, -5). Label the image A. (31
(b) Enlarge triangle T by scale factor 1/2, centre (-5, -6). Label the image B. [21

2 The diagram shows triangles E, F and G.

Jdd 4

6 5 4 3 -2 -1

12 3 4 5 6x

= O

=«
(a) Describe fully the single transformation that maps E onto F. [3]
(b) Describe fully the single transformation that maps F onto G. [3]

British Learning Centre - Pearson Edexcel International GCSE Maths A 4MA1 - Trigonometry, Vectors & Transformations Workbook - 42



3 Photograph Ais 15 cm wide and 10 cm high. It is enlarged to make photograph B, which is

24 cm wide.
(a) Work out the scale factor of the enlargement. [l
Answer ...
(b) Work out the height of photograph B. [21

(c) Photograph B is reduced to make photograph C, 6 cm wide. Work out the scale factor
from B to C, as a fraction. 2]
Answer .......

4 Triangle J has vertices (2, 2), (6, 2) and (6, 8).

(a) Jis enlarged by scale factor 1/2, centre (O, O). Write down the coordinates of the image.

[21
(b) Explain why the image is similar but not congruent to J. [21

5 An enlargement has scale factor 3. It maps the point (2, 1) onto the point (8, 7).
(a) Find the coordinates of the centre of enlargement. [3]
Answer (..., ... )
(b) Find the image of (O, 3) under the same enlargement. [2]
Answer (..., ... )

Reflect: 0O Red —notyet [ Amber—nearly 0O Green — secure
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UNIT 11 - KEY KNOWLEDGE

Describing and combining transformations

I can... describe transformations fully and replace two transformations by a single one.
Spec ref: 5.2M, 5.2 - Foundation & Higher

To describe fully, name the transformation and give every

detail. Two transformations in a row can often be replaced by a

. describe fully
single one.
combined
Key points single transformation
- Rotation: centre, angle, direction. Reflection: mirror line. congruent
Translation: vector. Enlargement: centre, scale factor. equivalent

- Reflections in two perpendicular lines = rotation of 180°
about their crossing point. Two translations = one
translation.

Worked example 1

Tis reflected in the y-axis to give A. Ais reflected in the x-axis to give B. Describe the single
transformation that maps T onto B.

(1,D - (-1 D - (-1 -1), and the same for every vertex: rotation of 180° about (O, O)

Worked example 2

A translation 2 right and 5 down is followed by a translation 4 left and 1 up. Describe the single
translation.

Add the parts: across 2 + (-4) = -2, up -5 + 1 = -4. 2 left and 4 down, column vector with top -2
and bottom -4.

Common mistakes
- Writing two transformations when the question asks for a single one.

+ Leaving out the centre of a rotation or enlargement.

Exam tip: Count the marks: 3 marks for a rotation (type, angle, centre), 2 for a reflection (type, line).

British Learning Centre - Pearson Edexcel International GCSE Maths A 4MA1 - Trigonometry, Vectors & Transformations Workbook - 44



Unit 11 - Sheet A - Practice Name Date

Show your working. Give answers correct to 3 significant figures (angles to 1 d.p.) unless told

otherwise. Diagrams are NOT accurately drawn.

Describe fully the single transformation
that maps S onto A.

IA : IA Using the diagram in question 1,
1 ; » describe fully the transformation
TPpPraol 12342 0x that maps S onto B.

A N

Lol
o 0 A W N L0

Describe fully the transformation Describe fully the transformation

* that maps S onto C. 4 that maps A onto B.
A shape is reflected in x = 2 and A shape is rotated 90° clockwise

s theninx=5 What single e about (O, O) twice. What single
transformation is this? transformation is this?
Reﬂec’luon.ln the x-axis followed by Translate by 3 right 1 up, then by 5
reflection in the y-axis is the same . . :

7 o : g left4 up. Give the single translation
as which single transformation?

in words.

Enlargement scale factor 2 then
o Scale factor 3, both centre (O, O). 10

Single transformation?

Which transformations preserve
both length and angle?

A rotation maps (1, O) to (O, 1) and (2, Rotation of 360° about any point is
1 0 to (0, 2). Describe it fully. 12 the same as which transformation?

Reflect: [ Red —notyet [OAmber—nearly [O Green — secure
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Name Date Marks

Unit 11 - Sheet B - Exam-style questions /o5

Answer all questions. Show clear working. Give non-exact answers correct to 3 significant

figures (angles to 1 decimal place) unless the question says otherwise.

1 The diagram shows triangle T.

- n w £ o (o))

-6 -5 -4 -3 -2 10 1 2 3 4 5 6x
-1

=2

-3

=4

-5

-6
(a) Reflect triangle T in the y-axis. Label the image P. 2]
(b) Rotate triangle P through 90" anticlockwise about (O, O). Label the image Q. [2]
(c) Describe fully the single transformation that maps T onto Q. [21

2 Shape M has vertices (2, -1), (5, -1) and (5, -3).

(@) Mis mapped onto N with vertices (O, 1), (-3, 1), (-3, 3). Describe fully the single
transformation. [3]

(b) M is translated 4 left and 2 up, then that image is translated 1 left and 6 up. Describe fully
the single transformation. [21

(c) Describe fully the single transformation that maps N onto M. [2]
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3 Atransformation R is a reflection in the line y = 2. A transformation S is a reflection in the line
y =5.

(a) The point (3, 1) is transformed by R and then by S. Find its final position. 2]
Answer (..., ... )
(b) Describe fully the single transformation equivalent to R followed by S. 2]

4 Triangle V has vertices (2, 2), (4, 2) and (4, 6). Triangle W has vertices (3, 3), (4, 3) and (4, 5).

(a) Describe fully the single transformation that maps V onto W. [3]

(b) Is W congruent to V? Give a reason. [11

5 Ashape is rotated through 90° clockwise about (O, O), and then the image is reflected in

the x-axis.
(a) Find the finalimage of the point (2, 5). (2]
Answer (..., ... )
(b) Describe fully the single transformation equivalent to these two transformations. 2]

Reflect: O Red —notyet [ Amber—nearly 0O Green — secure
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UNIT 12 - KEY KNOWLEDGE

Vectors

| can... use vector notation, combine vectors and work out the modulus of a vector.
Spec ref: 51A-F - Higher

A vector has magnitude (size) and direction. It can be written

in bold (a), as AB with an arrow, or as a column vector. The

resultant of two vectors is the single vector that has the same vector
effect as one followed by the other. magnitude
modulus
Key points resultant
+ Add, subtract and multiply by a scalar row by row (top with scalar

top, bottom with bottom).

- ka is parallel to a; if k is negative it points the opposite
way.

* Modulus [a] - V(top? + bottom?) (Pythagoras).

Worked example 1

Work out 3u + 2v and |u * v|.

3u+2v:top 15 + (-2) = 13, bottom -6 + 6 = O.
u+v:top 4, bottom 1, u+v|=V(16 +1) = 412

Worked example 2

OA has top 2, bottom 7 and OB has top 6, bottom -1. Work out AB.
AB=A0 +0OB=-0OA+OB:top -2 + 6 = 4, bottom -7+ (-1) = -8.

Common mistakes

* Squaring a negative number wrongly when finding the modulus: (-3)2-9.

+ Writing AB as OA - OB instead of OB - OA.

Exam tip: For AB, think "end minus start": OB - OA.
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Unit 12 - Sheet A - Practice Name Date

Show your working. Give answers correct to 3 significant figures (angles to 1 d.p.) unless told

otherwise. Diagrams are NOT accurately drawn.

a, b and c are shown below. Work out a

e Using question 1, work out ¢ - b.

3 Work out 4b. 4 Work out 2a - 3b.

5 \WWork out ¥2c + a. 6 Workout|c|to 3sf.

Find d such that2d + b = c.

7 Work out |a+b|to 3 sf 8

Write p, q and r as column vectors.

Is 3b parallel to b? Is it the same / % e
9 10 r
length?

Work out the resultant of 3 right 2
12 Up. then7 left 4 up, then 1right 3

down.

Pis (-1, 3)and Qis (4, -9). Work out |
PQ).

11

Reflect: [ Red —notyet [OAmber—nearly [O Green — secure
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Unit 12 - Sheet B - Exam-style questions"2™° s Date Marks

Answer all questions. Show clear working. Give non-exact answers correct to 3 significant

figures (angles to 1 decimal place) unless the question says otherwise.

1 p and q are shown below.

(a) Work out 3p + g as a column vector. [21
(b) Work out |p - ql. [3]

Answer ...
(c) r=mp + nqis equal to the vector shown. Work out m and n. [3]

1)

Answer m = ....... S N=
2 Oisthe origin. OA = aand OB = b, as shown below.
- (2) e (2)
5 -3
(a) Write down the coordinates of A. [11
Answer (..., ... )
(b) Work out AB as a column vector. [21
(c) Work out |AB], leaving your answer as a surd in its simplest form. [2]
Answer ........
(d) Misthe midpoint of AB. Work out OM as a column vector. [21
(e) Work out |OM|. [11
Answer ........
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3 Aboat's velocity in still water is shown by the vector v (km/h, east and north). A current
adds the vector c.

(a) Work out the resultant velocity. [11

(b) \Xork out the speed of the boat. [2]

Answer ... km/h

(c) Work out the bearing on which the boat travels, [21

Answer ... °

4 The vector w has top number t and bottom number 2t, where t > O. |w| = 10.

(a) Work out the exact value of t. [3]

Answert- ...
(b) Write down the bottom number of w as an exact value. [1l

Answer .......

Reflect: [ Red —notyet [OAmber—nearly [ Green — secure
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UNIT 13 - KEY KNOWLEDGE

Vector geometry and proof

| can... use vector methods to prove that lines are parallel and that points are collinear.
Spec ref: 51G - Higher

Write each vector as a route through known vectors and

simplify. A multiple means parallel; parallel with a shared point

. proof
means collinear.
parallel
Key points collinear

« Find a route: XY = XO + QY. Reverse a vector by changing ratio

its sign. position vector
- Ratio: if X divides PQ in the ratio m : n, then PX=m/(m + n)

PQ.

- For a proof, finish with a sentence: ".. is a multiple of .., so ..
are parallel".

Worked example 1

OA=3a, OB =b. Xis on OAwith OX:XA=5: 3. Find BX.

B

OX-=-5/8a.BX=BO+0OX=--b+5/8a

Worked example 2

PQ=3a - 6b and RS = a - 2b. What can you say about PQ and RS?
PQ = 3(a - 2b) = 3RS, so PQ is parallel to RS and three times as long.

Common mistakes
+ Writing the ratio 5: 3 as 5/3 instead of 5/8.

- Saying points are collinear without stating the common point.

Exam tip: In a "show that" question, every step of the route should be written down — the final line alone
scores nothing.
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Unit 13 - Sheet A - Practice Name Date

Show your working. Give answers correct to 3 significant figures (angles to 1 d.p.) unless told

otherwise. Diagrams are NOT accurately drawn.

OABC is a trapezium. OA = a, OC = ¢ and
CB =2a. Find OB in terms ofaand c.

c 2a B
] Using the trapezium in question 1,
! c ? find AB.
o a A

3 Find BO. 4 Find AC.

M is the midpoint of CB. Find OM., Find AM. What do you notice about
° ® AMand OC?

OA=a, OB = b. X divides AB in the For the same points, find OX.
7 ratio 2:1. Find AX. °

Simplify 4(a + 2b) - 3(a + b). Is 6a - 9b parallel to 2a - 3b?
9 10

PQ =2a+band QR = 6a + 3b. Show
+ + b?

11 sa+ 2b parallelto 2a + b 12 that P, Qand R are collinear.

Reflect: 0 Red —notyet [ Amber —nearly [ Green — secure
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Name Date Marks

Unit 13 - Sheet B - Exam-style questions /6

Answer all questions. Show clear working. Give non-exact answers correct to 3 significant

figures (angles to 1 decimal place) unless the question says otherwise.

1 OPQR s a parallelogram. OP = p and OR = r. S is the midpoint of PQ. X is the point on OQ
suchthat OX: XQ=2:1

o >

Diagram NOT accurately drawn

(@) Find OS interms of pand r. 1l
Answer OS = ...
(b) Find RXinterms of pandr. [2]
Answer RX = ...
(c) Prove that R, X and S lie on a straight line. [3]

2 Intriangle OAB, OA = 3a and OB = 3b. Pis on OA with OP: PA=2:1 and Qis on OB with OQ:
QB-=2:1

(a) Find PQ in terms of aand b. [21

Answer PQ = .......
(b) Show that PQ is parallel to AB, and find the ratio PQ : AB. [3]
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3 OABC s atrapezium with OA = 6a, OC = 6¢ and CB = 3a. M is the midpoint of AB.

Diagram NOT accurately drawn

(a) Find AB in terms of a and c. [2]

Answer AB = ...

(b) Find OM in terms of a and ¢. Simplify your answer. [2]

Answer OM = ...

(c) Nis the point on OC with ON = 2¢. Find NM and explain whether NM is parallel to OA. [2]

4 Relative to an origin O, the position vectors of P, Q and R are OP = 2a + b, OQ = 4a + 3b and
OR =7a + kb.

(a) Find PQin terms of aand b. [11

Answer PQ = ........

(b) P, Q and R lie on a straight line. Find the value of k. [3]

Answerk = ...

5 ABCD is a parallelogram. AB = p and AD = q. E is the midpoint of BC. X is the point on BD
suchthat BX: XD =1:2.

(a) Find BD in terms of p and q. 1l
Answer BD = .......
(b) Find AXin terms of p and q. Simplify your answer. [2]
Answer AX = ...
(c) Prove that A, X and E are collinear, and find the ratio AX: XE. [2]

Reflect: LJRed —notyet [ Amber —nearly [ Green — secure
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End-of-book check

End-of-book check Name Date Score /12

Answer every question. Give non-exact answers correct to 3 significant figures (angles to 1

decimal place). Diagrams are NOT accurately drawn.

\WWork out x. Work outy.

8.5cm
1 11 cn\ 2 g cm
ul

X

Answer X = ........ cm
Answery = . cm

From the top of a 60 m cliff, the

angle of depression of a boat is 18", Cis 5 km east and 12 km north of

D. Work out the bearing of C from

3 How faris the boat from the foot of 4
the cliff? D
Solve tan x = -1 for 0" = x = 360", In triangle ABC, b =9 cm, B = 64°
> ® and C - 41" Work out ¢,
A triangle has sides 6 cm, 7 cm and Work out the area of a triangle with
; 11 cm. Work out the largest angle. g Sides 8 cmand 13 cm and included
angle 150",
A cuboid is 2 cm by 6 cm by 9 cm. Describe fully the transformation
o Work out its space diagonal. 10 thatmaps (1, 2)to (2, 4)and (3,1 to

(6, 2), centre (O, O).

Vector v has top number 8 and
11 bottom number -15. Work out |v|. 12 OA-a OB - b. Find AB.
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PRACTICE PAPER

Practice paper

Practice paper Name Date Marks / 60

Time: 1 hour

Calculator allowed

Total: 60 marks

Give non-exact answers correct to 3 significant figures (angles to 1 decimal place).

Answer all questions. Show your working: an answer with no working may not score full marks.

1 The diagram shows a right-angled triangle ABC. AB = 9.2 cm and angle BAC = 34",

(o

34

A
B 9.2cm

Diagram NOT accurately

drawn
(a) Work out the length of BC. [2]
Answer ........ cm
(b) Work out the length of AC. [2]

Answer ... cm

2 Aship sails 26 km from port P on a bearing of 118".
(a) Work out how far south of P the ship is. [2]

(b) Work out how far east of P the ship is. [2]

(c) Write down the bearing of P from the ship. [1]
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3 The diagram shows triangle T and triangle A.

- N w N o (&2}

-6 -5 -4 -3 2 10 1 2 3 4 5 6y

(a) Describe fully the single transformation that maps T onto A. 3]

(b) Enlarge triangle T by scale factor 2, centre (6, 6). [21

4 Solve these equations for O° = x = 360",

(@) 10cosx+3=0 [3]

Answerx = ...

(b) sin(x-30) =05 [3]

Answerx = .......
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5 Intriangle ABC, AB =16 cm, AC = 21 cm and angle BAC = 54°,

(o

21cC

54°

A B

16 cm

Diagram NOT accurately

drawn
(a) Work out the length of BC. [31
AnswerBC - ....... cm
(b) \Xork out the size of angle ABC. [3]
Answer ...
(c) Work out the area of triangle ABC. [2]

Answer ... cm

6 ABCDEFGH isacuboid. AB=14cm BC=6cmandCG=5cm.

A 14 cm B

Diagram NOT accurately drawn

(a) Work out the length AG. [31
Answer AG = ... cm

(b) Work out the angle between AG and the plane ABCD. [2]
Answer ...

British Learning Centre - Pearson Edexcel International GCSE Maths A 4MA1 - Trigonometry, Vectors & Transformations Workbook - 59



7 aandb are shown below.

(a) Work out 2a - b. [2]

(b) Work out |2a - b. [21

Answer ...

8 OAB s a triangle with OA = a and OB = b. X is the point on AB such that AX: XB=1:2.Yis the
point such that OY = 3/2a+3/4 b.

(a) Find OXin terms of a and b. Simplify your answer. [21
Answer OX = ..
(b) Prove that O, Xand Y lie on a straight line. [21
(c) Find the ratio OX: XY. [
Answer ..o ..

9  Triangle PQR has PQ = 10 cm, QR = 12 cm and area 42 cm?. Angle PQR is obtuse.
(a) Work out the size of angle PQR. [3]

Answer ... °

(b) Work out the length of PR. [2]

Answer PR = ... cm

10 Atower stands on level ground. From a point 40 m from the foot of the tower, the angle of
elevation of the top is 35".

(a) Work out the height of the tower. [2]

Answer ... m
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11 Intriangle XYZ, XY =8.6 cm, YZ = 6.4 cm and angle YXZ = 42°. Angle XZY is obtuse.
(a) Work out the size of angle XZY. (4]

12 Triangle J has vertices (2, 2), (6, 2) and (2, 4).

(a) Jis enlarged by scale factor 1/2, centre (O, 0), to give K. Write down the vertices of K. 121

(b) Kis reflected in the line y = x to give L. Write down the vertices of L. [21
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FOR TEACHERS & PARENTS

Answers & mark schemes

Mark schemes list the points that earn marks. Accept equivalent answers and follow-through where working is correct. M =

method mark, A = accuracy mark, B = independent mark.

Starting point check
1 625 25
2 0.0468
31

4 20

5 135°

6 h=12sin 40
7 (-3,-2

8 (0,4

9 2cmby3cm
10 120cm

11 35cm?

12 7

Unit 1- Sheet A — Pythagoras' theorem
17cm

9.70 cm

16 cm

115cm

111cm

24 cm

130 m

10 units

8.60 units

10 162m

11 202+ 212 = 400 + 441 = 841 = 292
12 990 cm

© 0O N O oo A W N BE

Unit 1- Sheet B — Pythagoras' theorem

1
(a) horizontal difference 15 - 9 = 6 B1; V(62 + 8% M1, 10 cm Al [3]
(b) 8+9+15+10 =42 cm B1ft [11 (c) V(82 +15%) M1, 17 cm Al [2]

2 (a) V(1402 + 85%) M1; = 164 AL, 225 - 164 M1, 612 m Al [4] (b)
164 + 12 - 136 s B1ft [1l

3 (a) differences 6 and 8 BL; V(6° + 8°) M1, 10 Al [31 (b) ((-1+5)/2,

(4 -4)/2)M1; (2, 0) Al 2]

4 (a) V(52 +4?) M1, 640 cm Al [2] (b) V(122 + 42) M1;12.6 cm Al
[2] (c) 2(6.40 +12.6) = 38.1 cm Bift [1]

5 (a) 2.82+45% = 2809 M1, 532 = 28,09, equal so yes, right-angled

Al [2] (b)¥%x28x45M163m?Al [2]

Unit 2 - Sheet A — Trigonometry in right-angled triangles
111cm
126 cm
101cm
192 cm
316°

318°

115

15.9

383

10 0.334 m
11 614°

12 560 cm

© 0O N O o A W N B

Unit 2 - Sheet B — Trigonometry in right-angled triangles

1 (a) half width 4.8 B1; tan 32" = h/4.8 M1, h = 3.00 m Al [3] (b)
4.8 +c0s32°M1 566 mMAL [2] (c) %2 x 9.6 x 3.00 M1, 14.4 m? Alft
[2]

2 (a)sinA-8/17M1,281°Al [21 (b)AB-V(17°-8%-15BL DB -
8 +tan 50° ML - 6.71 AL, AD - 829 cm Al [4]

3 (a)cos 6 -45/12 M1AL 68.0° Al [3]1 (b) 180 -2 x68.0 = 44.0°
Blft [11

4 (@) cosB=14/5M1,0 =737 Al, between 70 and 78, so safe Alft
[31 (b)5sin 78" M1, 489 mAl [2]

5 (a) 650 sin 24° M1, 264 m Al [2]1 (b) 650 cos 24° M1; 594 m Al
[2]

Unit 3 - Sheet A — Elevation, depression and bearings
233 m
69.9 m
251 m
129°
218"
317
110°
32.8 km
521km
10 066.0°
11 156.8°
12 345m

© 0O N O o0 A W N BE
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Unit 3 - Sheet B — Elevation, depression and bearings

1 (a) angle between bearing of H from B (230°) and of L from B
(140" is 90° M1A1 (or 180 - 50 =130, 130 - 40 = 90) 2] (b) V(227 +
16%) M1, 272 km Al 2] (c) tan—X16/22) = 36.0 M1AL; 050 + 36.0 =
086.0° Al I3l

2 (@) 34 +tan 28" M1, 639 mAl [21 (b) BF =34 +tan 47" =317
MI1AT AB =957 mAl I[3]

3 (a) 1200/tan 9° = 7580 M1A1; 1200/tan 21° = 3130 M1; difference
4450 m Al [4]1 (b) 4450 m per minute x 60 + 1000 M1; 267 km/h
Alft [2]

4 (a) 45sin 55" M1, 36.9 km Al [2] (b) 055" Bl 1]

5 (a)tan~'(75/130) M1, 30.0° Al [2]1 (b)75 +tan 12" M1, = 353 AL, -
130 =223 mAl I[3]

Unit 4 - Sheet A — Obtuse angles and trigonometric graphs

105

2 60

3 80

4 1158°

5 1045

6 531, 3069
7 56.3°,236.3
8 2244°,3156°
9 -60°, 60°
10 -1

11 90’ to the right (vector (90 over 0))
12 3

Unit 4 - Sheet B — Obtuse angles and trigonometric graphs

1 (a) 113 to 115 B1; 245 to 247 B1 121 (b) same shape moved up 1L
max 2 at O and 360, min 0 at 180 B2 [2] (c) (180, 0) B1 [1l

2 (a)sinx=-0.4 ML 203.6°, 336.4° AlAL [3] (b)tanx=-25MI;
111.8°, 291.8° A1Al [31]

3 (a)sin~'0.8 - 531 M1;180 - 531-126.9"Al [2] (b)-0.6B1 [1]

4 (a) translation B1; 60° to the left (vector (-60 over 0)) B1 [2] (b)
(30,1 B1 1]
(c) x + 60 = 30, 150, 390 M1; x = 90 AL, x = 330 Al 3]

5 (@a+b=7-a+b=-1Mla=4ALb=3A1 [3] (b)4cosx+3-=
5,cosx=0.5M1;60°, 300" Al [2]

Unit 5 - Sheet A — The sine rule
101cm
9.65cm
45.2°

228 cm

792 cm
30.5°

117 cm

129 cm

61.6° or 118.4°
10 442°

11 145°

12 81lcm

© 0O N O oo A W NP

Unit 5 : Sheet B — The sine rule

1 (a) angle C =67 Bl AC = 855sin 49° + sin 67° M1, 69.7 m Al [3]
(b) 69.7 x sin 64° M1, 62.6 m Alft [2]

2 (@)sinQ=12.6sin 41’ - 9 M1, = 0.9185 Al; 66.7° A1, 113.3° Al 4]
(b) angle R =180 - 41-66.7 - 723 B1, PQ = 9sin R + sin 41° M1, 13.1
cm Al [3]

3 (a) bearing of P from Ais 215° B1; 215 - 150 = 65 B1 [2] (b)
angle APB = 75°, angle PBA = 40" B1; AB = 20 sin 75° + sin 40° M1,
30.1km Al I3]1 (c) 20 sin 65" + sin 40" M1, 28.2 km Al [2]

4 (@Q)BD=72sin118" +sin 28" M1, 135cm Al [2] (b) CD =13.5sin
54° + sin 71" M1; 11.6 cm Alft [2]1 (c) angle BDC = 55" B1; %2 x 13,5 x
116 x sin 55° M1; 64.3 cm? Al [3]

Unit 6 - Sheet A — The cosine rule
788 cm

149 cm

9.22cm

755°

110.7°

11.7 cm — same as Pythagoras, as cos 90° = O
12.7 cm

106.3°

218°

10 141cm

11 Obtuse: 4% +62=52<81

12 120° (cos = -1/2)
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Unit 6 - Sheet B — The cosine rule

1 (@)242+31%2-2x24x31cos 105 MIAL 438 km Al 3] (b) sin
S/3.1 =sin 105°/4.38 (or cosine rule) M1; = 0.6830 Al; 43.1° Al [3]

2 (@) cosB=(112+92-17% + (2 x 11 x Q) M1 = -0.4394 Al; 116.1° Al
31 (b) opposite 9 m: cos = (172 + 112 - 93) + (2 x 17 x 11) M1; 28.4° Al
[21 (c) %2 x11x 9 x sin 116.1° M1, 44.5 m? Alft [2]

3 (a) bearing of A from P is 250° B1; 250 - 170 = 80 B1 [2] (b) 607
+452 - 2 x 60 x 45 cos 80° M1AL 685 km Al [3] (c) sin PAQ =45
sin 80" + 68.5 M1, PAQ = 40.3° Al; bearing 110.3° Al [3I

4 (a) 132 =x2+(x + 3)? - 2x(x + 3) cos 60° M1; cos 60" = ¥ used M1,
169=x2+3x+9 > x*+3x-160=0A1 [3] (b)formulawitha=1"b
=3,c=-160 ML x =112 Al [2]

Unit 7 - Sheet A — Area of a triangle and mixed problems
241cm?

453 cm?

56.2 cm?

72.6 cm?

62.4 cm?

79.8 cm?

418°

101cm

65.0 cm?

10 ltisright-angled (6% + 82 =10), so %2 x 6 x 8 = 24 cm?
11 C-418", area=21.0cm?

12 150°

© 00 N O oo A W N BE
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Unit 7 - Sheet B — Area of a triangle and mixed problems

1 (@) %2 x 14 x 18 x sin 47° M1, 922 m? Al [2] (b)14°+18% -2 x 14 x
18 cos 47° M1AL, 133 m Al [3]1 (c) cos Q = (142 +13.32 - 183 = (2 x
14 x133) M1, = 0.1299 A1, Q = 825" Al [31]

2 (@) %2 x 8 x8xsin 70" M1 301cm? Al 2] (b) sector = 70/360 x
T x 82 = 39.1 M1AL segment = 9.03 cm? Al 3] (c) arc 70/360 x 2n
x 8 =977 and chord 2 x 8 sin 35" = 9.18 M1, 19.0 cm Al [2]

3 (@) ¥ x11x 15 x sin X = 60 M1; sin X = 0.7273 A1, 46.7° Al [3]1 (b)
117 +15% - 2 x 11 x 15 cos 46.7° M1AL; 10.9 cm Al [3]

4 (@) 9% +9%-2x9x9cos110° M1, 147 cm Al [2]1 (b) triangle
ABD = %2 x 81 x sin 110" = 38.1 B1; angle BCD from cosine rule = 58.9°
M1 total 134 cm? Al [31

Unit 8 - Sheet A — Trigonometry in three dimensions
121cm
10.8 cm
145cm
335
36.0°
156cm
353°
68.2°
115cm
10 687 m
11 158°

12 800 cm

© 0O N O oo A W N B

Unit 8 - Sheet B — Trigonometry in three dimensions

1 (a) AC - V(82 + 6%) - 10 BL; AF = V(10? + 20°) M1, 224 cm Al [3]
(b) F is above E; AE = V(8% + 20%) - 215 M1; tan © - 6/215 M1; 15.6°
Al [3]

2 (@Q)AC=15AM=75B1 V(752 +14) M1; 159 cm Al [3] (b)
tan—14/75) M1, 61.8° Al [2]1 (c) midpoint of BC is 6 cm from M
B1; tan—%14/6) M1, 66.8° Al 3]

3 (a) V(507 + 307 + 25%) M1AL; 634 cm Al 131 (b) tan—'(25/V(507 +
30%) M1L; 232" Al [2]

4 (a) V(152 -122) M1, 9 cm Al [21 (b) sin—%12/15) or tan~12/9)
M1, 531" Al [2] (c) 2 x sin"X9/15) M1, 73.7° Al 2]

Unit 9 - Sheet A — Rotations, reflections and translations
1 reflection in the y-axis (x = O)

2 rotation 180° about (O, O)

3 translation by (1 over -6)

4 reflection in the x-axis (y = O)

5 (1, -4

6 (-4,5)

7 (5,-2)

8 (-2,-1

9 (-3,2)

10 3,-3)

11 3 left and 4 up (vector -3 over 4)

12 enlargement (scale factor # +1)

Unit 9 : Sheet B — Rotations, reflections and translations

1 (a) vertices (O, -1), (-3, -1), (-3, -3) B2 (B1 for 180" rotation about
another point) [2]1 (b) vertices (1, 2), (1, 5), (3, 5) B2 (Bl for 2
correct vertices) [2] (c) vertices (-5, 4), (-2, 4), (-2, 6) B2 (B1 for
one component correct) [2] (d) vertices (2, -3), (2, -6), (4, -6) B2
(B1 for correct orientation) [2]

2 (a) rotation B1; -90° (90" clockwise) B1; centre (-1, -1) B1 [3] (b)
reflection Bl in the liney = 1B1 [2]

3 (a) reflect back: (-1, -6) M1A1 [2] (b) (-4 over -4) B2 (Bl for one
component) [2]

4 (a) rotations preserve lengths Bl and angles B1, so all sides and
angles match (SSS) — congruent [21 (b) 14 cm? B1 [1]

5 (a) centre (2, 1) B3 (M1 for perpendicular bisector of the two
points; M1 for checking 90 31 (b) (-2, 1) B2 [2]

Unit 10 - Sheet A — Enlargement
1 enlargement, scale factor 2, centre (5, 5)

2 enlargement, scale factor 3, centre (3, 6)

3 enlargement, scale factor 1/3, centre (3, 6)
4 (12,-8)

5 4,3

6 (11, 4)

7 (3,5)

8 40cm

9 37

10 174

11 15@3/2)

12 smaller

Unit 10 - Sheet B — Enlargement

1 (a) vertices (-4, -3), (4, -3), (4, 1) B3 (B2 for correct size in wrong
place; Bl for 2 correct vertices) [31 (b) vertices (-5, -5), (-3, -5),
(-3, -4) B2 (B1 for correct size and orientation) [2]

2 (a) enlargement B1, scale factor 3 B, centre (4, 6) B1 [3] (b)
enlargement B1; scale factor 1/3 B1; centre (-5, -6) B1 [3]

3 (@24-15-16B1 11 (b)10x16MIL16cmAl 2] (c)6+24
ML 174 Al [2]

4 (a) (1, 1D, (3, D, (3, 4) B2 (Bl fortwo correct) [2] (b)angles
unchanged so similar B1; lengths halved so not congruent Bl [2]

5 (@) c+3(2,1) -c)=(8,7) ordraw a line through both points and
use distances ML1; 2c = (6, 3) - (8, 7) M1; centre (-1, -2) Al 3] (b)
(2,13)B2 [2]

Unit 11 - Sheet A — Describing and combining
transformations
reflection in the liney = x
rotation +90° (anticlockwise) about (O, O)
translation by (7 over O)

reflection in x = O

1
2
3
4
5 translation 6 right (vector 6 over O)
6 rotation 180° about (O, O)

7 rotation 180" about (O, O)

8 2leftand 5up

9 enlargement scale factor 6, centre (O, O)
10 rotation, reflection, translation

11 rotation +90° (anticlockwise) about (O, O)

12 no change (identity) / translation by zero vector
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Unit 11 - Sheet B — Describing and combining
transformations

1 (a) vertices (-1, 1), (-4, 1), (-4, 3) B2 [2] (b) vertices (-1, -1), (-1,
-4), (=3, -4) B2ft [2]1 (c) reflection B1; in the liney = -x Blft [2]

2 (a) rotation B1; 180° BI; centre (1, 0) B1 [31 (b) translation B1; by
(-5 0over8)Bl1 [2] (c) rotation 180" B1; about (1, 0) B1 [2]

3 (a)(3,3)B1(3,7)B1 [2] (b) translation B1; by (O over 6) Bl [2]

4 (a) enlargement B1, scale factor 1/2 B1, centre (4, 4) B1 [3]1 (b)
No — the lengths are halved Bl [1]

5 (a) (5, -2) BL; (5, 2) Blft [2] (b) reflection Bl in the liney = x B1
[2]

Unit 12 - Sheet A — Vectors
1 (8 over-1)

2 (Qover3)

3 (12 over 4)

4 (13 over -13)

5 (5over-3)

6 721

7 412

8 (45 o0verlb)

9 parallel, three times as long

10 p-=(3over3) q-=(-2over-4),r=(-6over0)
11 13

12 3left 3up (-3 over 3)

Unit 12 - Sheet B — Vectors

1 (a) (10 over O) B2 (B1 for one component) 121 (b) p - q = (6 over
-4)B1, V(36 +16) M1, 721 A1 [31 (c)4m-2n=2and-m+3n=7
M1, elimination M1;m=2,n=3A1 [3]

2 (@) (3,5)B1 [1] (b)b-aMil (4over-8)Al 21 (c) V(16 +64) -
V8O M1 4V5 Al 21 (d)a+%ABML (5overD) Al 2] (e) V26 -
510 B1ft [1]

3 (@) (Qover4) Bl [11 (b) V(81 +16) M1;9.85 km/h Al [2] (c)
tan=49/4) M1, 066.0° Al [2]

4 (a)t?+ 4t =100 M1, 5t = 100, t? = 20 ML t = 2V5 Al [31 (b) 4V5
BIft [1]

Unit 13 : Sheet A — Vector geometry and proof
2a+c
a+c
-2a-c

-a+cC

¢ —AM = 0OC, so AMis parallel to OC and equal in length
-2/3a+2/3b
1/3a+2/3b
a+5b
10 Yes: 6a - 9b = 3(2a - 3b)
11 No: neither is a multiple of the other

1
2
3
4
5a+c
6
7
8
9

12 QR = 3PQ, parallel with common point Q, so collinear

Unit 13 - Sheet B — Vector geometry and proof

1 (@p+%rBl 1

(b) OX=2/3(p+rN ML RX=2/3p-1/3rAl [2] (c)XS=0S-OX-=
1/3 p - 1/6 r M1AL; RX = 2XS, parallel with common point X, so
collinear Al [31

2 (@) OP=23,0Q=2bMILPQ=2b-2aAl [2]1 (b)AB=3b-3a
Bl PQ = 2/3 AB M1, parallel, ratio 2 : 3 Al [3]

3 (Q)AO+0OC+CBMI -3a+6¢Al [2]1 (b) OA+¥2AB M1, 9/2a +
3c Al [2] (c) NM =9/2a + c Bl not a multiple of a alone, so not
parallel to OA Bl 2]

4 (@)2a+2b Bl 11 (b) PR =5a * (k - Db M1; must be a multiple of
a+b,sok-1-5MLk=6A1 I3]

5 @qg-pBl Il (b)p+1/3(q-p)ML2/3p+1/3qgAl [2] (c)
AE = p + ¥2q and AX = 2/3 AE, common point A, so collinear B1; AX:
XE=2:1B1 [2]

End-of-book check
149 cm

843 cm

185 m

0226

1357, 315°

6.57 cm

115.4°

26 cm?

11cm

© 0O N O oo A W N B

10 enlargement, scale factor 2, centre (O, O)
11 17
12 b-a

Practice paper

1 (@)9.2tan 34"M1, 6.21cm Al [2] (b) 9.2 + cos 34" or
Pythagoras M1, 11.1cm Al [2]

2 (a) 26 cos 62" M1; 122 km Al [2]1 (b) 26 sin 62" ML1; 23.0 km Al
[2]1 (c)298°B1 [1]

3 (a) rotation B1, -90° (90" clockwise) B1; about (O, 0) B1 [3]1 (b)

vertices (-4, -4), (-4, 2), (0, 2) B2 (B1 for correct size, wrong
position) [2]

4 (a)cos x=-03 M1 1075 AL, 2525° Al 3] (b)x-30-=30o0r
150 M1; x = 60" AL, x = 180° Al [3]

5 (a)16%+ 217 - 2 x 16 x 21 cos 54° M1AL; 174 cm Al 3] (b) cos B
= (162 + BC? - 21%)/(2 x 16 x BC) M1, = 0.2104 A1; 779" Al I3] (c) Y2 x
16 x 21 x sin 54° M1; 136 cm? Al [2]

6 (a) AC? =142+ 62 =232 M1 AG = V(232 + 25) M1, 16.0 cm Al 3]
(b) tan—%5/v232) M1, 18.2° Al 2]

7 (a) (9 over -12) B2 (B1 for one component) [21 (b) V(81 +144)
M1 15 Al [2]

8 (@) a+1/3(b-a)M12/3a+1/3bAl [2] (b)OY =9/4 OX M1,
parallel with common point O, so collinear A1 [21 (c)4:5B1 [1]
9 (@)% x10x12sin Q=-42ML sinQ=-0.7A1 Q=180 - 444 -1356°

Al 31 (b) 102 +122 - 240 cos 135.6° M1; 20.4 cm Al [2]

10 (a)40tan 35°M1,280 mAl [2] (b) 28.0 +tan 60" = 16.2 M1AL;

40 -16.2-238mAl 3]

11 (a) sin Z/8.6 = sin 42°/6.4 M1; sin Z = 0.8991 Al; acute value
64.0° Bl obtuse Z - 116.0° Al 4]

12 () (1, 1), (3, D), (1, 2) B2 (Bl for two correct) [21 (b) (1, D), (1, 3), 2,
1) B2ft [2]
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