YEAR 13 PURE - TRIGONOMETRY AND MODELLING - LESSON 2 OF 8 - WORKSHEET ANSWERS

Using the Addition Formulae

Specification: AQA 7357: E3, E6 - Edexcel 9MAOQ: 5.3, 5.6

You do

A - Exact values No calculator.
Find the exact value of:
(a) cos 75°
(b) cos 105°
(c) sin 165°
(d) tan 75°
(a) cos 45° cos 30° - sin 45° sin 30° = % SRR I O

2 2 2 4

_ _split: 45° + 30°; cos(A_+ B)
1 V2 V3 V2 V2 -6

(b) cos 60° cos 45° - sin 60° sin 45° = T T X T

split: 60° + 45°; cos(A + B)

(c) _ -
sin 120° cos 45° + cos 120° sin 45° = % x % + (- L ) x E = M

2 2 4
split: 120° + 45°; sin(A + B)

1
1+ — Y
V3+1
(d) tan(45° + 30°) = i _rer tan(A + B); x V3 top and bottom
1 v3-1
1-
_ _ V3
(V3+1?* 4+2V3 — o
=37~ 2 =2++3 rationalise

Find the exact values:

(a) sinA = % A acute. Find cos A and tan A.
(b) cos B = —%, B obtuse. Find sin B and tan B.

(c)tanC= 2—74, 180° < C < 270°. Find sin C and cos C.

(@) cos?A=1- % = % = cosA= % acute: cos +
tan A = sin 4 = i tan = sin + cos
cos A 12
9 16 4
b)sin?B-1- — - 16 o A : )
(b) sin°B=1 25 25 = sin B 5 obtuse: 2nd quadrant, sin +
4
5 4 )
tanB=j=—§ tan = sin + cos
5
(c) Hypotenuse v 7% + 24 = 25: triangle 7, 24, 25 right-angled triangle
inC=- ! C=- 24 3rd quadrant: sin -, cos -
SE =95, 08t =55 a e

a Find the exact value of:

T
a) cos —
(a) 5
(b) sin 2~
12
7n
C) cOS —
(c) I
Tt
d) tan —
(d) 5
(a) _ _ — —
LS N S O s M R0
3 47 27 2 2 2 4
split: /3 - 1/4; cos(A - B)
(b) _ _ _ -
T V2 Y3 V2 1 J6++2
sin(— + —) = x + X —=—~
6 2 2 2 2 4
split: /4 + 1/6; sin(A + B)
(c) _ _ — —
cos(E+ Xy L, 2 438 2 _J2-7e
3 47 27 2 2 2 4
split: /3 + /4; cos(A + B)
1- 1
T T3 43-1
(d) tan(Z- = ¢) = L L 8+l
V3
_ __ tan(A - B); x v3 top and bottom
~1)2 _ —
= (V3-1 = 4-273 =2-43 rationalise

3-1 2
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B - Substituting Exact answers. No calculator.

n sinA = % andcosB= %, where A and B are acute.

Find:

(a) sin(A + B)
(b) cos(A + B)
(c) tan(A - B)

4 12
cosA=—,sinB=

— acute: both +; triangles 3, 4, 5and 5, 12, 13
5 13

(a) smAcosB+cosAsmB=€ X 3 + 5 X B =@
sin(A + B)
(b) cos A cos B-sinAsinB= i X i - i X E =—£
5 13 5 13 65
cos(A + B)
(c) tanA=i,tanB=£ tan = sin + cos
4 5
3.2 B
tanA -tan B 4 5 20 33
= = =-— tan(A - B)
l+tanAtanB 1+£ 56 56
20 20

G tanA = % andtan B = %, where A and B are acute.
Show that A + B = 45°,

1,1 3
tan(A + B) = %=% =1 tan(A + B)
-5 %

[0°<A+B<180°and tan(A+B) =1 soA+B=45°.]
find the angle

C - Reasoning No calculator.

yAl tan A =2 and tan B = 3, where A and B are acute. Find
A + B. Explain why it is not 45°.
2+3
tan(A + B) = ﬁ =-1
Both A, B > 45° (tan > 1), so 90° < A + B < 180°.

estimate the range
A+ B=135°

tan(A + B)

tan = =1in 2nd quadrant

a Show that cos 75° + cos 15° = %
V6-v2  V6+v2
+ exact values
4 4
26 V6
ST T2 add
D - Algebra

Given that sin(x + y) = 3 cos(x + y), express tan x in
terms of tan y.

sinxcosy +cosxsiny=3cosxcosy-3sinxsiny
expand both sides

tanx+tany=3-3tanxtany +COS X COS Y
tanx(1+3tany)=3-tany factorise
+(1+3tany)

tanx = —3—tany
1+3tany

0..- —% with 180° < A < 270°, and cos B = —% with

B obtuse. Find:
(a) sin(A - B)
(b) cos(A + B)

16 9 3
2,_1_5_ 7 __° e
cos’A=1 5 95 = cosA R 3rd quadrant: cos
sin?B=1- ﬂ = ﬂ =>sinB= ﬁ 2nd quadrant: sin +
625 625 25
. . 4 7 3., 24
(a) sin A cos B-cos Asin B = (_E)(_E) - (_E)(E)
sin(A - B)
28 72 100 4 o
F—_—t — = —— = — simplify
125 125 125 5
. . 3 7 4 24
(b) cos A cos B-sinAsinB= (—3)(—§) - (—g)(z—s)
cos(A + B)
2, % N
125 125 125 @
B Show that sec 15° = v'6 — v/ 2.
1 4
sec 15° = = E le1
_cosls® V6 ++2 xampie
= M rationalise
6-2
= w[g - 1/-5 simplify

Given that 2 sin(x - y) = cos(x + y), express tan x in
terms of tan y.

2tanx-2tany=1-tanxtany expand, + Cos X cos'y

tanx (2 +tany)=1+2tany factorise
¢ 1+2tany o
=7 (24
anx 2 +tany tany)
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m Given that tan(x + 45°) = 3, find the exact value of Given that tan(x - 60°) = 2, show that

tan x. 8+5V3
tanx = ————.
tanx +1 1
1T onx = tan(A + B); tan 45° =1 tanx - v3
—_ =2 tan(A - B); tan 60° = v3
tanx+1=3-3tanx x (1 - tan x) 1++/3tanx
1 tanx -+/3 =2+ 243 tan x x denominator
tanx =~ o€ tanx (1-2v3)=2++3 factorise
anx o 2 V3)1+2V3)  8+5V3 omaliee
anx= 1-12 ST
E - Exam-style question AQA-style. Use the mark scheme to self-assess.
(14] S . AG+v2
(a) Use an appropriate addition formula to show that cos 15° = S [3 marks]
(b) Hence find the exact value of sec?15°, giving your answer in the form a + b«fg, where a and b are integers.
[3 marks]
(a) cos(45° - 30°) = cos 45° cos 30° + sin 45° sin 30° @) split: 45° - 30°
= % X l[TB + % X % (M1 exact values
V6 ++2
= + m simplify surds

6+2+2V12  2+43

(b) cos?15° = A 2 (M1 square
spe_ 4 _ 42-43) -
sec”15° = 2+73 4_3 m rationalise
=8-4+3 m simplify
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