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ϯϴ 
 

Yϰ Model Solution ʹ Ϯϱ Marks Marking Notes 
;aͿ 
 

 
cos(𝐴 + 𝐵) = cos 𝐴 cos 𝐵 − sin 𝐴 sin 𝐵 

 
cos 2𝐴 = cosଶ 𝐴 − sinଶ 𝐴 

 
cos 2𝐴 = (1 − sinଶ 𝐴) − sinଶ 𝐴 

 
cos 2𝐴 = 1 − 2sinଶ 𝐴 

 
Kr 
 
Taking  Z,S 

1 − 2sinଶ𝐴 = 1 − 2(1 − cosଶ𝐴)
=  −1 + 2cosଶ𝐴 

= −(cosଶ𝐴 + sinଶ𝐴) + 2cosଶ𝐴 
= cosଶ 𝐴 − sinଶ 𝐴 

= cos 𝐴 cos 𝐴 − sin 𝐴 sin 𝐴 = cos 2𝐴 
 
Kr  

(cos 𝐴 + 𝑖 sin 𝐴)ଶ = cos 2𝐴 + 𝑖 sin 2𝐴 
 

(cos 𝐴 + 𝑖 sin 𝐴)ଶ  
= cosଶ𝐴 + 2𝑖 sin 𝐴 cos 𝐴
+ (𝑖 sin 𝐴)ଶ 

 
cos 2𝐴 = cosଶ 𝐴 − sinଶ 𝐴 

 
cos 2𝐴 = (1 − sinଶ 𝐴) − sinଶ 𝐴 

 
cos 2𝐴 = 1 − 2sinଶ 𝐴 

 

 
Scale ϭϬ� ;Ϭ͕ ϰ͕ ϳ͕ ϭϬͿ 
 
Low Partial Credit:  
cos(𝐴 + 𝐵) formula with some substitution 
 
cosଶ 𝐴 + sinଶ 𝐴 =  1  indicated or clearly 
implied 
 
 
 
High Partial Credit:  
cos 2𝐴 = cosଶ 𝐴 − sinଶ 𝐴  
 
 
 
 
 
 
 
Low Partial Credit:  
 
cosଶ𝐴 + sinଶ𝐴 = 1 indicated or clearly 

implied 
 
(cos 𝐴 + 𝑖 sin 𝐴)ଶ  expanded 
 
High Partial Credit:  
cos 2𝐴 = cosଶ 𝐴 − sinଶ 𝐴  
 

 
  



ϯϵ 

;bͿ 
     >et length of side be 𝑥 

�iagonal of any face = ඥ𝑥ଶ + 𝑥ଶ = √2𝑥 

Internal diagonal = 𝑥ଶ + ൫√2𝑥൯
ଶ

= √3𝑥

�y cosine rule͗ 

𝑥ଶ = ቀ √ଷ௫
ଶ

ቁ
ଶ

+ ቀ √ଷ௫
ଶ

ቁ
ଶ

− 2 √ଷ௫
ଶ

√ଷ௫
ଶ

cos 𝐴  

cos 𝐴 =
ቆ√3𝑥

2 ቇ
ଶ

+ ቆ√3𝑥
2 ቇ

ଶ

− 𝑥ଶ

2 ቆ√3𝑥
2 ቇ ቆ√3𝑥

2 ቇ

cos 𝐴 =
1
3

Kr 

�rop perpendicular from interƐĞĐting 
diagonals to side of cube, thereby 
creatinŐ�angle��Ȁʹ�at vertex in a rightͲ
angled�triangle. 

sin
𝐴
2

=
𝑥
2

√3𝑥
2

=
1

√3

∴ cos
𝐴
2

=
√2
√3

cos 𝐴 = 2cos2 𝐴
2

−  1 = 2 ൬
2
3൰ − 1 =

1
3

Also͗ sin ஺
ଶ

=  ଵ
√ଷ

 → ஺
ଶ

= 35∙2643896° 

𝐴 = 70∙5287792° 

cos 𝐴 = 0∙33236 

Scale ϭϱ� ;Ϭ͕ ϱ͕ ϳ͕ ϭϭ͕ ϭϱͿ 
Low Partial Credit:  
>ength of any diagonal formulated 

Mid Partial Credit 
Internal diagonal found 

High Partial Credit:  
&ully substituted cosine rule 

Note͗ Accept and mark work where a 
consistent numerical value is assigned to 
one side of the cube. 

Low Partial Credit:  
>ength of any diagonal formulated 

Mid Partial Credit 
Internal diagonal found 

High Partial Credit: 
sin ஺

ଶ
  fully substituted 


