7.5 Answers
Additional Mathematics
A-Level Pure Mathematics: Year 1
Trigonometry IV
7.5.1 Solution to 7.2 An Examination Temptation (Teaching Video)

Th mistake to avoid is dividing both sidesthy x because this would be
dividing by zero.

In other words,tanx = 0 is a solution to the equation for théan’x = 0
and the LHS = RHS.

Instead, subtractan x from both sides and factorise.
tan’x = tanx
tan’ X — tanx = O
0

tanx (tanx — 1)
Either tanx = 0 = x = 0, 180 : Reject360as it's not in the domain
Ortanx—-1=0 = tanx = 1 = x = 45 225
Answersx e {0°, 45, 180, 225 }

[ 5marks]

7.5.2 Solutionsto 7.4 Exercise

Answer 1
3sinx = 4cosx
snx 4
cosx 3
tanx = 4
3
X = arctan(i)
3

x = 531°, 2331° (From a sketch graph gf= tanx)
[ 4 marks]



Answer 2

sinX = —4cosx
sinx
= -4
COS X
tanx = —4 Solvetanx = +4

X = arctan(+4)
= 76° working angle
X = 104, 284 (From a sketch graph of = tanx)

[ 5marks]
Answer 3
53n2x = 2cos2x
sn2x _ 2
cos2x 5
tan2x = 3
5
2X = arctan(i)
5
2x = 21.8°, 2018°, 3818° 5618°
(From a sketch graph gf= tanx)
x = 10.9°, 1009°, 1909°, 2809°
[ 5marks]
Answer 4
5sn(3x) — 7cos(3x) = 0
5sin(3x) = 7cos(3x)
sni3) _ 7
cos(3x) 5
7
tan(3x) = —
(3) -
X = arctan(l)
5

3x = 545°, 2345°
(From a sketch graph gf= tanx)

x = 182°, 782°
[ 5marks]



Answer 5

(a)

(b)

Answer 6

Answer 7

4sin2x + 9cosx — 6
4 (1 - coszx) + 9cosx — 6
4 — 40052x + 9cosx — 6

4coszx — 9cosx + 2

2x + 9cosx — 6

49n
4coszx — 9cosx + 2

(4cosx — 1) (cosx — 2)

Either cosx = i
4
( ; )
X = arccos| —
4

X = 755°, 2845°,

COS2 X

COSZX — COSX

cosx (cosx — 1)

=0
=0
=0
=0 O
[ 2marks]
=0
= 0 from part (a)

or CosX = 2

cosx = 2 (No solutions)

4355°, 6445° (From sketch graph)

[ 6 marks]

Either cosx = 0 = x = 90, 270

Orcosx =1 = x =

0

(360is not in the domain for the question)

- Answer :x € {0, 90, 270}
[ 5marks]
tan’x = 4
tanx = £2
x = arctan( + 2)
X = 634°, 1166°, 2434°, 2966°

[ 5marks]



Answer 8
Let z = tan®x in which case the given equation becomes,

32-10z+3=0

(3z-1)(z-3)=0
Eitherz:% or z=3
tan2x=% or tanzx:3
1 V3

tanx = + — X — or tanx = =4 3
V3 3 £
=i—\/§
3

x = 30°, 15¢°, 21C°, 330 x = 60, 120 240 300

x e {30°, 60°, 120°, 15C°, 21C°, 24C°, 300°, 330" }

[ 6 marks]
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