YEAR 13 PURE - TRIGONOMETRY AND MODELLING - LESSON 3 OF 8 - WORKSHEET ANSWERS

Double-Angle Formulae

Specification: AQA 7357: E6, E5 - Edexcel 9MAO: 5.6, 5.5

Youdo

A - Single trig ratios No calculator.
Write each as a single trig ratio:
(a) 2 sin 40° cos 40°
(b) cos?70° - sin?70°
(c) 1-2sin?35°
2 tan 10°
(@) 1- tan®10°
(e) 4 sin 36 cos 30
(f) cos?d _gin2 8
2 2
a) sin(2 x 40°) = sin 80°
b) cos(2 x 70°) = cos 140° cos2A - sin?A = cos 2A
c) cos(2 x 35°) = cos 70° 1- 2 sin?A = cos 2A
d) tan(2 x 10°) = tan 20° tan 2A backwards
e) 2(2 sin 360 cos 30) = 2 sin(2 x 30) = 2 sin 60

f) cos(2 x %) =cos 0

2 sin A cos A = sin 2A

take out 2

_~ o~ o~~~ —~

A=86/2

B - Given one ratio Exact answers.

B sin A = %, A acute. Find sin 24, cos 2A and tan 2A.

9 16
24 _1_ 72 _° _ .
cos‘A=1 %5 95 = cos A 5 acute: cos +
5 )
3 triangle 3, 4, 5
A
4
sin2A=2xixi=£ sin 2A = 2 sin A cos A
5 5 2
cos2A=1-2 o . 2A =1- 2 sin?A
= %5 = 98 cos 2A = sin

tan = sin + cos

Find the exact value of:
(a) 2 sin 15° cos 15°

(b) 1- 2sin>—~
12
(c) cos?22.5° - sin?22.5°

2 tan %
) 2
1-tan®>—
12
1
(a) sin(2 x 15°) = sin 30° = 5 sin 2A backwards
(b) cos(2 x %) =cos % = % cos 2A backwards
(c) cos(2 x 22.5°) = cos 45° = JT cos 2A backwards
1
(d) tan(2 x %) =tan % =73 tan 2A backwards

0 ..:- —%, B obtuse. Find sin 2B and cos 2B.

5 5
=>sinB=L

4
in2 = —_—— = —
sin“B=1 9 9 3

2nd quadrant: sin +

S

\B

CAST: where the angle lies

sin 2B =2 x Vs X(—%)=—MT5 sin 2B = 2 sin B cos B
4 1
COS2B=2X§—1=—§ cos 2B = 2 cos?B - 1
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B tan C = 2, C acute. Find tan 2C and cos 2C.

tan 2C = 2tang = 2x22 =—i
1-tan“C 1-2 3

. — 1
Triangle 1, 2, V5: cos C = 75

V5

1
3

COS2C=2Xi—1=——
5 5

C - Reasoning

tan 2C formula

right-angled triangle

triangle 1, 2, v5

cos 2C = 2 cos®C - 1

Show that (sin x + cos x)? =1 + sin 2x.

= sin%x + 2 sin x cos x + cos?x

expand the bracket

sin? + cos? = 1; double angle

a Given that cos 2x = %, find the possible values of

sin x.

. 7
1-2 Sll’l2X = E only sin x wanted
2
SI“x = rearrange

square root:

a Given that cos 2A = % and A is acute, find the

exact value of cos A.

1
2C082A—1=3 cos 2A = 2 cos?A - 1
5
cos?A = 5 rearrange
V5 N
Cos A = - acute: positive

a Explain why the graph of y = cos 2x crosses the x-
axis at x = 45°, but y = 2 cos x does not.

cos(2 x 45°) =c0s90°=0
2c0s45°=+2 =0

substitute x = 45°
substitute x = 45°

( cos 2x doubles the angle; 2 cos x doubles the height. J

y
" ~. (450 v2)
® y =cos 2x

N /N

1 \

compare

yv=2cosXx
L

’
4
4

'/

\
\
0 (45°)0) 180°
\
\
\

4

~ ’
-2 NS

D - Algebra

m Eliminate 6: x = 3 cos 6, y = 2 cos 26.

cos =2
3

2
y=2(2cos29—1)=2(2><%—1)

e

=5 -2

’
’ X
4
W 360°
p
y

compare the graphs

) 2tan 6
make cos 0 the subject Vs ——~
1-tan“0
2x
double angle: cos form VY= 1- 2
simplify
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m Eliminate 6: x = tan 6, y = tan 26.

tan 26 formula

substitute
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Given that p =2 sin 6 and q = 3 cos 260, express q in m Write cos“x - sin“x as a single trig ratio.

terms of p. = (cos?x - sin%x)(cos?x + sin%x) Do Now Q4
— —_ in2 2 =
sin 0 = % make sin © the subject = cos 2x x 1= cos 2x sin® + cos™ =1
p?
q=31-2 sin?0) = 3(1 - 7) double angle: sin form
3 2
q= 3- 12) simplify

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

m 0 is obtuse and cos 0 = —%.

(a) Find the exact value of sin 20. [3 marks]
(b) Show that tan 20 = ﬂi [3 marks]

(c) Find the exact value of cos 40. [2 marks]

V15

(a) sinf = % obtuse: sin +
. V15 1 . ‘
sin 20 = 2 x X(—T)m sin 26 = 2 sin B cos O
e —JE . .f
= T simplify

1 7
(b) C0829=2X¥—1=—§m cos 20 = 2 cos?0 - 1

B
tan 20 = § = g [ A1] tan = sin + cos
8

9 49 17 ;

(c) cos46=2cos*20-1=2x 7 -1= 3 m double angle again
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