YEAR 13 PURE - TRIGONOMETRY AND MODELLING - LESSON 1 OF 8 - WORKSHEET ANSWERS

The Addition Formulae

Specification: AQA 7357: E6, E8 - Edexcel 9MAO: 5.6, 5.8

You do

A - Expanding No calculator. Give exact values.
Expand and simplify:
(a) sin(x + 30°)
(b) cos(x + 30°)
(c) sin(x - 45°)
(d) cos(x - 60°)

. . V3 1
(a) sin x cos 30° + cos x sin 30° = —~ sin x + 5 cos X

_addition formula; exact values

. . V3 1 .
(b) cos x cos 30° - sin x sin 30° = —5— Cosx - o-sinx

__cos: sign flips

(c) sin x cos 45° - cos x sin 45° = % sin x - % cos X

sin(A - B)

(d) cos x cos 60° + sin x sin 60° = % cos X + % sin x

cos(A - B): sign flips

Write in terms of tan x:
(a) tan(x + 45°)
(b) tan(x - 60°)

tan x + tan 45° tanx +1
(a) = tan 45° =1
1-tan x tan 45° 1-tanx
(b) tan x - tan 60° tanx - V3 sor - 43
= t ° =
l+tanxtan60° 1++/3tanx an

Expand and simplify (angles in radians):
(a) sin( + %)

U
(b) cos(6 Z)

(c) sin(6 + g)
(d) cos(6 + m)

. n oom 1 VE
(a)sm@cosg+cos(931n?—?sm9+70030

sin(A + B); exact values

n n 3 1
b L oM V3 1.
(b) cos O cos z + sin 0 sin z 5 cos 0 + 5 sin 6

cos(A - B): sign flips

(c) sin(-)cos%+cos@sin%=sin9><0+cos€><1=c039

cosm/2=0,sint/2=1
(d)
cosBcosm-sinfsinm=cosf x (-1) -sin® x 0= -cos 0
cosm=-1sinmt=0

B - Backwards Write as a single trig ratio. Then find the exact value. No calculator.

(a) sin 40° cos 20° + cos 40° sin 20°
(b) cos 75° cos 15° - sin 75° sin 15°
(c) sin 100° cos 55° - cos 100° sin 55°
(d) cos 80° cos 20° + sin 80° sin 20°

(a) sin(40° + 20°) = sin 60° = %

sin(A + B) backwards

(b) cos(75° +15°) =cos 90° =0

cos(A + B) backwards

(c) sin(100° - 55°) = sin 45° = w/-2_2 sin(A - B) backwards
1
(d) cos(80° - 20°) = cos 60° = 5 cos(A - B) backwards

Write as a single trig ratio:
(a) sin 30 cos 6 + cos 30 sin O
(b) cos 5x cos 2x + sin 5x sin 2x
(c) sin(A + B) cos B - cos(A + B) sin B
(a) sin(30 + Q) = sin 40
(b) cos(5x - 2x) = cos 3x
(c) sin((A+B) -B)=sinA

sin(A + B) backwards
cos(A - B) backwards

treat A + B as one angle

a (a)

tan 25° + tan 20°

1 - tan 25° tan 20°

tan 100° - tan 40°

1+ tan 100° tan 40°

(a) tan(25° + 20°) =tan 45° =1

(b) tan(100° - 40°) = tan 60° = v 3

tan(A + B) backwards
tan(A - B) backwards
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C - Reasoning No calculator.

Use A = 60° and B = 30° to show that cos(A - B) is
not equal to cos A - cos B.

3
COS(60° - 30°) =cos 30° = wa = (0.866 exact value
cos 60° - cos 30° = % - % = -0.366 exact values

Different, so the statement is false (a counter-
example).

counter-example

Put A = Bin the formula for cos(A - B). What identity

do you get?
cos(A-A)=cosAcosA+sinAsinA replace B with A
cos0=1 cos 0 =1

[ 1=cos?A + sin?A ] Year 12 identity

D - Show that
m Show that sin(x + 60°) + sin(x - 60°) = sin x.

(sin x cos 60° + cos x sin 60°) + (sin x cos 60° - cos x sin 60°)
expand both

=2 sin x cos 60° cos x sin 60° cancels

[=2sinx><%=sinx=RHS] cos 60° = %,

a Show that M =tan A + tan B.
cos Acos B

sin A cos B cos Asin B

+ split the fraction
cos AcosB cos A cosB

_ sin A N sin B —tan A + tan B
cos A cos B

sin/cos = tan

Use the addition formulae to show that:
(a) sin(90° - B) = cos O
(b) cos(180° + 0) = —cos O
(c) tan(0 + 180°) =tan 0
(a) sin 90° cos 6 — cos 90° sin @ =1 x cos 8 - 0 =cos O
sin(A - B); exact values
(b) cos 180° cos O - sin 180° sin A = —cos

cos(A + B); exact values
tan 6+ 0

1-0

(©) tan 0 + tan 180°
1-tan 0 tan180°

=tan 0 tan 180° = 0

m Show that cos(x + 30°) - cos(x — 30°) = —sin x.

(cos x cos 30° - sin x sin 30°) - (cos x cos 30° + sin x sin 30°)
expand both

( = -2 sin x sin 30° = -sin x] sin 30° = %

Show that cos(x + %) +sin(x + %) =2 cos x.

T V2 . i
cos(x+—)=——cosx - — sinx addition formula
4 2 2
. T V2 . V2 .
sin(x + —) = — sinx + —— cos x addition formula
4 2 2
7 _ |
Sum =2 x cosx=+2 cos x add: sin terms cancel

E - Exam-style question AQA-style. Use the mark scheme to self-assess.

(a) Show that sin(0 + 30°) + cos(0 + 60°) = cos 0. [3 marks]
(b) Hence solve sin(0 + 30°) + cos(0 + 60°) = 0.4 for 0° < O < 360°. Give your answers to 1 decimal place. [3 marks]

(a) sin 6 cos 30° + cos 8 sin 30° + cos @ cos 60° - sin 0 sin 60° D

V3 . 1 1 V3 .
—Tsm9+5c089+?c039—73m9m

=cos 0 €D

(b) cos0=0.4=0=cos™* 0.4 =664 (TCD
0 =360° - 66.4° =293.6° XD

14

180° 0° 360°

expand both
exact values

collect like terms

calculator

cos: 360° - x

check: 2 crossings
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