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Double‐Angle,	Power‐Reducing,	and	Half‐Angle	Formulas	

1. Part i) 

a) െଵଶ଴	

ଵ଺ଽ
  b) െଵଵଽ	

ଵ଺ଽ
  c) 

ଵଶ଴	

ଵ଺ଽ
  

 Part ii) 

a) 
ଷ	

ହ
  b) 

ସ	

ହ
  c) 

ଷ	

ସ
  

2. a) 
ඥଶ	ା	√ଶ

ଶ
  b) 

ඥଶ	ା	√ଷ

ଶ
  c) √2 ൅ 1 

3. Solving for (a) ܖܑܛ ࢻ

૛
 ,  (b) ܛܗ܋ ࢻ

૛
,  and (c) ܖ܉ܜ ࢻ

૛
 

 Part a 

 (a) 
ସ√ଵ଻

ଵ଻
 (b) െ√ଵ଻

ଵ଻
 (c) െ4 

Part b 

 (a) √଺

ଷ
 (b) √ଷ

ଷ
 (c) √2 

4. 
ଵହ

ସ
൅ 5 cos ݔ2 ൅ ହ

ସ
cos  ݔ4

5. Errors: ܛܗ܋ ૝࢞ ് ૛ ૛࢞ܛܗ܋ ૛࢞ andܛܗ܋ ് ሺܛܗ܋૛ ࢞ ൅ ૛ܖܑܛ ࢞ሻ 
 

Verifying with ࢞ ൌ ࣊ gives: 

21

22cossin8

14cos2sin2
22

2










 

6.	 cos	2A	=	cos2A	–	sin2A	=	=  )cos(sincos2coscossincos 2222222 AAAAAAA 	

	 = 1cos2 2 A 	

	

	 cos	2A	=	cos2A	–	sin2A	=	=  AAAAAAA 2222222 sin2)sin(cossinsinsincos 	

	 = A2sin21 	

Trigonometric	Equations	

1.	 (A)	 The	equation	has	two	solutions	on	the	interval	[0,	2):		x	=
3


	and	x	=

3

5
.	

	 (B)	 The	equation	has	infinitely	many	solutions	on	the	interval	(‐∞,	∞):	

	 	 x	= 
k2

3
 ,	k	is	any	integer	

	 	 x	= 
k2

3

5
 ,	k	is	any	integer	

2.	 a)	 x	= 
k2

6
 	or		x	= 

k2
6

11
 ,	k	is	any	integer	
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	 b)	 x	= 
k

3
,	k	is	any	integer	

c)	 x	= 
k2

3

4
 	or		x	= 

k2
3

5
 ,	k	is	any	integer	

d)	 x	=

8
 k 	or		x	=15

8
 k ,	k	is	any	integer	

	

3.	 a)	 The	solutions	are	గ
଼
	 , ଻గ

଼
	 , ଽగ

଼
	 , ܽ݊݀	 ଵହగ

଼
	.	

	 b)	 The	solution	is	గ
ଷ
	.	

c)	 The	solutions	are	గ
଺
, ହగ
଺
, ܽ݊݀	 ଷగ

ଶ
	.	

d)	 The	solution	is	0.	

e)	 The	solutions	are	గ
ଷ
	 , ଶగ

ଷ
, ସగ
ଷ
	 , ܽ݊݀	 ହగ

ଷ
	.	

4.		 No,	the	equation	5 sin ݔ ൌ 7	does	not	have	a	solution,	since	the	function	ݕ ൌ 5 sin 	an	has	ݔ
amplitude	of	5	and	therefore	will	never	be	equal	to	7.	

5.	 No,	Jan’s	and	Jacob’s	answers	are	different.		గ
଺
൅ ߨ݇ ൌ ଻గ

଺
൅ ሺ2ߨሻ݇	only	when	k	is	odd.	Thus	the	

expression		గ
଺
൅ ଻గ	expression	the	as	values	many	as	twice	has	ߨ݇

଺
൅ ሺ2ߨሻ݇	does.	

6.	 The	solutions	are	గ
଺
, ହగ
଺
, ܽ݊݀	 ଷగ

ଶ
	.	

	

 


