Higher Mathematics

Trigonometric Identities - Solutions

Marks are indicated in brackets after each question number

2013 Paper 1 Question 10, (2)

cos(270 —a) = cos 270cos a + sin 270sina
=0-cosa+ (—1)-sina

= —sina

2014 Paper 1 Question 7, (2)

sin2a = 2sinacosa

From SOHCAHTOA
2 ) 3 5
sin2a =2+ —+——
V34 34
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2014 Paper 1 Question 18, (2)

1 — 2sin?15° = cos(2 - 15°) from the double angle formulas
= cos 30°
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T2
2015 Paper 1 Question 10, (1) (2)
a) Using right-triangle with sides, 3,4, & 5 we have cos 2x = %
b) cos 2x =2cos?x — 1

=2(cosx)? —1

ul|O v

= 2(cos x)?
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o= (cosx)
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2016 Paper 1 Question 13, (5)
cos(q —p) =cospcosq + sing sinp
Use Pythagoras to work out the triangle hypotenuse

cos(q —p) = (4 \/4—) (— \/——

16 3

= T
19
T o5V17

Multiply by % to give

1917
85

cos(q —p) =

2016 Paper 2 Question 11, (4) (2)

a) sin 2xtan x = 2 sinx cos x tan x

sinx
= 2sinxcosx —
COS Xx

= 2sin’x

= 1 — 2 cos 2x from double angle formula

b) f(x) =sin2xtanx = 1 — 2 cos 2x
f'(x) = 4sin 2x

2017 Paper 2 Question 11, (3) (3)

a)

sin2x . 2 2sinxcosx . 2
—SINXCOS™X = ——————— — SINX COS™X
2cosx 2 cosx

= sinx — sin x cos?x
= sinx — sinx (1 —sin®?x)  since sin®x + cos?x = 1
= sinx — sinx + sin3x

= sin3x

d (sin 2x

b)a

—sinx coszx) =2 (sin®x)
2cosx dx

_ a4 3

= (sinx)

= 3(sinx)? - cos x

= 3 cos x sin’x
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2018 Paper 1 Question 13, (3) (1) (3)

a) i) sin(2x) = 2sinx cos x

Loy g4
= xmxm—ll

ii) cos(2x) = 1 — 2sin®x

1 _ 9722

_1 2(m)
4

= 1—2(E)
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b) sin(3x) = sin(2x + x)

= sin(2x) cos x + cos(2x) sin x

:(Lﬁxﬂ)_,_(ixi)
11 7 11 11 7 11
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2019 Paper 1 Question 13, (1) (1) (3)
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cosp ==
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ii)AD=2+1=3

3
Ccos q :E

b) sin(p + q) = sinp cos q + cos psing
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2019 Paper 1 Question 17, (3) (2)

a) (sinx — cos x)? = sin’x + cos?x — 2 sinx cos x

=1—2sinxcosx since sin®x + cos?x = 1
=1—sin2x
b) [(sinx — cosx)? dx = [(1 — sin 2x) dx using part a)

=x+%c052x+c

2022 Paper 1 Question 7, (1) (1) (3)

a)i)sinr = %
e . 3
ii) sing = =

b) sin(q —r) = sinq cosr — cosgsinr

() (=)~ ()
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2023 Paper 1 Question 4, (1) (1) (3)

a) i) Use Pythagoras to determine the missing sides of the triangles.
=3
cosp = _
ii) -3 _3 _1
iijcosq=r==;%==%
b) cos(p + q) = cosp cosq — sinp sing

=) (%) -0

3 8

T 5 55
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2024 Paper 1 Question 6, (3) (1) (1)

a) Using Pythagoras gives the missing side:
/(\/ﬁ)z -12=2

i) sin2p = 2sinp cosp

=2 ><i><i
o V5 T B

4
5

ii) cos 2p = 2cos’p — 1

— 2(2y\2 _
=2(5)? -1
=3_q

5
3
s

b) sin4p = 2sin 2p cos 2p
=2x2x3
575

24
T 25

2025 Paper 1 Question 6, (3) (1) (3)
Use Pythagoras to give V52 + 12 = /26
So, the long side of the triangle is V26

a) i) sin2q = 2sinqcos q
1 5
=2 X5

— 10

T 26

5

13

ii) cos 2q = 2 cos?q — 1

5
=2 X(ﬁ)z—l
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b) sin(2q — r) = sin2q cosr — cos 2q sinr
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