
1. Evaluate 𝑐𝑜𝑠 (𝑎𝑟𝑐𝑡𝑎𝑛 (𝑠𝑖𝑛 (𝑎𝑟𝑐𝑡𝑎𝑛(√2 2⁄ ))))

a) let 𝛼 = 𝑎𝑟𝑐𝑡𝑎𝑛(√2 2⁄ )

b) this means that  𝑡𝑎𝑛(𝛼) = √2 2⁄

c) see photo, then 𝑏 = √2, 𝑎 = 2 using Pythagorean theorem give us

𝑐 = √6 

d)find 𝑠𝑖𝑛(𝛼) = 𝑏 𝑐⁄ = √2 √6⁄ = √2 6⁄ = √1 3⁄

e)find 𝑎𝑟𝑐𝑡𝑎𝑛 (√1 3⁄ ) = 𝜋 6⁄

f) find 𝑐𝑜𝑠(𝜋 6⁄ ) = √3 2⁄

Answer:√3 2⁄  

2. Evaluate 𝑠𝑖𝑛(𝑎𝑟𝑐𝑐𝑜𝑠(3 5⁄ ) − 𝑎𝑟𝑐𝑡𝑎𝑛(7 13⁄ ))

a) general formula : 𝑠𝑖𝑛(𝛼 − 𝛽) = 𝑠𝑖𝑛(𝛼)𝑐𝑜𝑠(𝛽) − 𝑐𝑜𝑠(𝛼)𝑠𝑖𝑛(𝛽)

b) let 𝛼 = 𝑎𝑟𝑐𝑐𝑜𝑠(3 5⁄ ) , 𝛽 = 𝑎𝑟𝑐𝑡𝑎𝑛(7 13⁄ )
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c) Сonsider a right triangle for angle α: a=3, c=5. Using Pythagorean theorem  give us

d)Сonsider a right triangle for angle β: a=13, b=7.Using Pythagorean theorem  give us 𝑐 = √218

e)Calculate 𝑠𝑖𝑛(𝛼) = 4 5⁄ , 𝑐𝑜𝑠(𝛼) = 3 5,⁄ 𝑠𝑖𝑛(𝛽) = 7 √218⁄ , 𝑐𝑜𝑠(𝛽) = 13 √218⁄

f) Calculate 𝑠𝑖𝑛(𝛼 − 𝛽) =
4
5∗13

√218
−

3
5∗7

√218
= 31

5∗√218

Answer:  
31

5∗√218
 ; 

3.Evaluate 𝑠𝑖𝑛 (𝑎𝑟𝑐𝑠𝑖𝑛 (1
3
) + 𝑎𝑟𝑐𝑠𝑖𝑛 (1

4
)) 

a)general formula:𝑠𝑖𝑛(𝛼 + 𝛽) = 𝑠𝑖𝑛(𝛼)𝑐𝑜𝑠(𝛽) + 𝑐𝑜𝑠(𝛼)𝑠𝑖𝑛(𝛽)

b)let 𝛼 = arcsin (1
3
) ,𝛽 = arcsin (1

4
) 

c)Know that: 𝑠𝑖𝑛(𝑎𝑟𝑐𝑠𝑖𝑛(𝑚)) = 𝑚, so 𝑠𝑖𝑛(𝛼) = 1
3

, 𝑠𝑖𝑛(𝛽) = 1
4

d)Know  that:𝑠𝑖𝑛(𝑥)2 + 𝑐𝑜𝑠(𝑥)2 = 1, so 𝑐𝑜𝑠(𝛼) = √1 − 1
32 = 2∗√2

3
, 𝑐𝑜𝑠(𝛽) = √1 − 1

42 =

√15
4
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e) use a general formula : 𝑠𝑖𝑛(𝛼 + 𝛽) =
(1

3∗√15)

4
+

2∗√2
3 ∗1

4
= √15+2∗√2

12

Answer: 
√15+2∗√2

12
 ; 

4. Evaluate  tan (𝜋
4

+ arcsin ( 5
13

)) 

a) a general formula : 𝑡𝑎𝑛(𝛼 + 𝛽) = 𝑡𝑎𝑛(𝛼)+𝑡𝑎𝑛(𝛽)
1−𝑡𝑎𝑛(𝛼)∗𝑡𝑎𝑛(𝛽)

b) let 𝛼 = 𝜋
4

, 𝛽 = 𝑎𝑟𝑐𝑠𝑖𝑛(5 13⁄ ) 

c) 𝑡𝑎𝑛(𝜋 4⁄ ) = 1

d) see photo b=5, c=13 using Pythagorean theorem give us a= 12

e) 𝑡𝑎𝑛(𝛽) = 5
12

f) Using formula from a), we calculate answer:

𝑡𝑎𝑛(𝛼 + 𝛽) =
1+ 5

12

1− 5
12

= 12+5
12−5

= 17
7

Answer: 
17
7

 ; 

5. Graph the following functions:

a) 𝑦 = arccos(−1)
General formula:  arccos(−𝑥) = 𝜋 −
arccos (𝑥), so in our case :

𝑦 = 𝜋
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b) 𝑦 = −arccos (−1) Use result of item a

we have: 𝑦 = −𝜋

c)𝑦 = arccos (1 − 𝑥)

in general  domain of arccos(𝑥): − 1 ≤
𝑥 ≤ 1, in our case:  

−1 ≤ 1 − 𝑥 ≤ 1; 

1 ≥ 𝑥 − 1 ≥ −1; 

2 ≥ 𝑥 ≥ 0; 

d)𝑦 = − arccos(1 − 𝑥) − 𝜋 

Use result from item c: make some

transformation: first: reflection in the x-

axis,second : the graph is shifted π places

down. 
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6. Simplify the expressions:

General formula for item a) sin(𝛼) ∗ cos(𝛽) =  
sin(𝑎−𝛽

2 ) + sin (𝛼+𝛽
2 )

2

General formulas for item b) sin(𝛼) + sin(𝛽) = 2 sin (𝛼+𝛽
2

) ∗ cos (𝛼−𝛽
2

) 

cos(𝛼) + cos(𝛽) = 2 cos (
𝛼 + 𝛽

2
) ∗ cos (

𝛼 − 𝛽
2

) 

a) 𝑠𝑖𝑛 (7∗𝜋
24

) ∗ 𝑐𝑜𝑠 ( 𝜋
24

) =
𝑠𝑖𝑛(𝜋

4)+𝑠𝑖𝑛(𝜋
3)

2
 = 

√2
2 +√3

2
2

= √2+√3
4

 b)
𝑠𝑖𝑛(3𝑥)+𝑠𝑖𝑛(5𝑥)
𝑐𝑜𝑠(3𝑥)+𝑐𝑜𝑠(5𝑥)= 

2∗𝑠𝑖𝑛((3𝑥+5𝑥) 2⁄ )𝑐𝑜𝑠((5𝑥−3𝑥) 2⁄ )
2∗𝑐𝑜𝑠((5𝑥+3𝑥) 2⁄ )𝑐𝑜𝑠((5𝑥−3𝑥) 2⁄ ) = 𝑡𝑎𝑛(4𝑥) 

7. If cos(𝛼) = 2
√5

(3𝜋
2

< 𝛼 < 2𝜋) and  sin(𝛽) = 4
5 

(𝜋
2

< 𝛽 < 𝜋)  complete the following: 

a) sin ( 𝛼 −  𝛽)
We know that: sin( 𝛼 −  𝛽) = sin(𝛼) cos(𝛽) − cos(𝛼) sin (𝛽) ;
sin(𝛼) = −√1 − 𝑐𝑜𝑠2(𝛼) = − 1

√5
,  cos(𝛽) = −√1 − 𝑠𝑖𝑛2(𝛽) = − 3

5
 , according to the 

scope of 𝛼 and  𝛽;

sin( 𝛼 −  𝛽) = (−
1

√5
) (−

3
5

) − (
2

√5
 ) (

4
5 

) =  −
1

√5
 ; 

Answer : − 1
√5

 ; 

b) cos (𝛽
2

)

Known that: cos(𝛽) = 2𝑐𝑜𝑠2 (𝛽
2

) − 1 → cos (𝛽
2

) =  √cos(𝛽)+1
2

, because (𝜋
4

< 𝛽
2

< 𝜋
2

 ); 

cos (𝛽
2

) = √(−3
5)+1

2
 = 1

√5
 ; 

Answer : 
1

√5
 ; 

c) tan(2𝛼) + tan(2𝛽)

Known that:  tan(2𝛼) = 2tan (𝛼)
1−tan2(𝛼) 

and  tan(𝛼) = sin(𝛼)
cos(𝛼) ; 

tan(𝛼) =
− 1

√5
2

√5

=  − 1
2

 ,   tan(𝛽) =  
4
5

−3
5

=  − 4
3
  ; 

tan(2𝛼) =  
2(−1

2)

1−(1
2)2 =  − 4

3
 , tan(2𝛽) =  

2(−4
3)

1−(4
3)2 = 24

7

tan(2𝛼) + tan(2𝛽) =  − 4
3

+ 24
7

=  44
21

 ; 
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Answer : 
44
21

 . 
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