
'A Solar Sine Curve' 
a) 𝑅cos ሺ𝜃 ൅ 𝛼ሻ ൌ 5cos 𝜃 െ 8sin 𝜃 
𝑅cos 𝜃cos 𝛼 െ 𝑅sin 𝜃sin 𝛼 ൌ 5cos 𝜃 െ 8sin 𝜃 
𝑅cos 𝛼 ൌ 5 
𝑅sin 𝛼 ൌ 8 
tan 𝛼 ൌ

8
5

 

𝛼 ൌ 1.0122ሺ4 d. 𝑝. ሻ 

𝑅ଶ ൌ ඥ8ଶ ൅ 5ଶ ൌ √89 
𝑓ሺ𝑥ሻ ൌ √89cos ሺ𝜃 ൅ 1.0122ሻ 
 
[4 marks] 
 

b) max𝑇 ൌ 20 ൅ √89 
max𝑇 ൌ 29.4∘Cሺ3 s. f. ሻ 
Occurs when ቀ௫

ଷ
൅ 1.0122ቁ ൌ 2𝜋 

𝑥 ൌ 15.8 hours ሺ3 s.f. ሻ 

 
[4 marks] 
 

c) 17 ൌ 20 ൅ √89cos ቀ
௫

ଷ
൅ 1.0122ቁ 

െ
3

√89
ൌ cos ቀ

𝑥
3
൅ 1.0122ቁ 

𝑥
3
൅ 1.0122 ൌ cosିଵ െ

3

√89
 

𝑥
3
൅ 1.0122 ൌ 1.89,4.39,8.18 

𝑥 ൌ 2.65,10.12,21.5 hours since 10pmሺ3 s. f. ሻ 

 
[4 marks] 


