
7.2: (Addition and Subtraction Formulas) 

If the function 𝑦 = −3sin2𝑥 − 3cos2𝑥 is written in the form 𝑦 =

𝑘sin(2𝑥 + 𝛽), 0 < 𝛽 < 2𝜋,  then the values of 𝑘 and 𝛽 are 

 

(a) 𝑘 = 3√2, 𝛽 =
5𝜋

4
 

(b) 𝑘 = −6, 𝛽 =
5𝜋

4
 

(c) 𝑘 = 3√2, 𝛽 =
5𝜋

8
 

(d) 𝑘 = −6, 𝛽 =
3𝜋

4
 

(e) 𝑘 = 3√2, 𝛽 =
7𝜋

4
 

If cos(𝑥 + 𝑦) = 1, and cos(𝑥 − 𝑦) = 1, then cos𝑥cos𝑦 = 

 

(A) 1 

(B) −1 

(C) 2 

(D) −2 

(E) 0 



The range of 𝑦 =
𝜋

csc𝑥
−

𝜋

sec𝑥
 is: 

 

A) [−𝜋√2, 𝜋√2] 

B) [−√2, √2] 

C) [−𝜋, 𝜋] 

D) [−
√2

𝜋
,
√2

𝜋
] 

E) [−
𝜋

2
,
𝜋

2
] 

If the range of the function 𝑓(𝑥) = 2 + cos(3𝑥) +
√3

csc(3𝑥)
 is [𝑚, 𝑛]. then 

𝑚 + 𝑛 = 

A) 8 

B) 3 

C) 0 

D) 4 

E) 6 



If the range of the function 𝑓(𝑥) = 4sin𝑥 + 3cos𝑥 − 1 is [𝑚, 𝑛], then 𝑚 +

𝑛 = 

(a) -2 

(b) -3 

(c) -6 

(d) -1 

(e) -4 

The minimum value of the function 𝑦 = 2 − √3sin2𝑥 + cos2𝑥 is equal to 

 

A) 0 

B) -1 

C) 1 

D) 2 

E) - 2 



The expression 2sin
𝑥

3
− 2√3cos

𝑥

3
 can be written as 

 

А) 4sin(
𝑥

3
−

𝜋

3
) 

B) 2√3sin(
𝑥

3
+

𝜋

3
) 

C) 4sin(𝑥 +
2𝜋

3
) 

D) 2sin(
𝑥

3
+

𝜋

3
) 

E) 2sin(
𝑥

3
−

2𝜋

3
) 

If cos(
17𝜋

12
) =

√𝑎−√𝑏

4
, then 𝑎 + 𝑏 = 

A) 4 

B) 5 

C) 8 

D) 7 

E) 6 



If cos(𝑥 + 𝑦) = 1, and cos(𝑥 − 𝑦) = 1, then cos𝑥cos𝑦 = 

(a) 1 

(b) -1 

(c) 2 

(d) -2 

(e) 0 

If the function 𝑦 =
1

2
sin(

1

2
𝑥) −

√3

2
cos(

1

2
𝑥) +

11

2
 is written in the form 𝑦 =

𝑘sin(𝑏𝑥 + 𝑎) + 𝑐, then 𝑘 + 𝑏 + 𝑐 = 

A) 7 

B) 6 

C) 5 

D) 4 

E) 9 



If the function 𝑦 = −sin2𝑥 − √3cos2𝑥 is written in the form 𝑦 =

𝑘sin(2𝑥 + 𝑎),0 < 𝑎 < 2𝜋, then the value of 𝑎 is 

A) 
4𝜋

3
 

B) 
2𝜋

3
 

C) 
5𝜋

6
 

D) 
7𝜋

6
 

E) −
𝜋

3
 

If 𝑓(𝑥) = −2sin(
𝜋𝑥

2
) + 2√3cos(

𝜋𝑥

2
), then the phase shift of the graph of 

𝑓(𝑥) is equal to 

 

A) −
4

3
 

B) −
3

4
 

C) -3 

D) 
3

4
 

E) 
4

3
 



If the range of the function 𝑓(𝑥) = 3 + sin(2𝑥) +
√3

sec(2𝑥)
 is [𝑚, 𝑛] then 

𝑚 + 𝑛 = 

 

A) 6 

B) 3 

C) 10 

D) 4 

E) 8 

If the graph of 𝑦 = −sin2𝑥 + √3cos2𝑥 has a period 𝑃 and amplitude A, 

then P ⋅ A = 

 

A) 2𝜋 

B) 
𝜋

2
 

C) 2 

D) 𝜋 

E) 3𝜋 



If 𝑓(𝑥) = sin𝜋𝑥 + √3cos𝜋𝑥 is written as 𝑓(𝑥) = 𝑘sin(𝑏𝑥 + 𝑐), then the 

range 𝑅 and the period 𝑃 of 𝑓(𝑥) are 

 

A) 𝑅 = [−2,2] and 𝑃 = 2 

B) 𝑅 = (−2,2) and 𝑃 = 𝜋 

C) 𝑅 = [0,2] and 𝑃 = 2 

D) 𝐴 = [0,2] and 𝑃 = 1 

E) 𝐴 = [−2,2] and 𝑃 = −2 

The range of the function 𝑓(𝑥) = sin3𝑥 −
3

4
cos3𝑥 − 1 is 

 

A) [
−9

4
,
3

4
] 

B) [
−9

2
,
1

2
] 

C) [
−9

4
,
1

4
] 

D) [
−5

4
,
3

4
] 

E) [
−7

4
,
1

4
] 



If the function 𝑦 = 3sin𝑥 + 3√3cos𝑥 is written as 𝑦 = 𝑘sin(𝑥 + 𝛼), then 

𝑘 + 𝛼 = 

 

A) 6 +
𝜋

3
 

B) 6 +
2𝜋

3
 

C) 3 +
4𝜋

3
 

D) 3√3 +
2𝜋

3
 

E) 6√3 +
5𝜋

3
 

If sin40∘ + cos40∘ = 𝑘sin𝛽, then 

 

A) 𝑘 = √2, 𝛽 = 85∘ 

B) 𝑘 = √2, 𝛽 = −45∘ 

C) 𝑘 = 2, 𝛽 = 40∘ 

D) 𝑘 = √2, 𝛽 = 80∘ 

E) 𝑘 = 2, 𝛽 = −80∘ 



The graph of the function 𝑓(𝑥) = −sin𝑥 − cos𝑥, −
𝜋

4
≤ 𝑥 ≤

7𝜋

4
, is 

increasing on 

 

A) [−
𝜋

4
,
𝜋

4
] and [

5𝜋

4
,
7𝜋

4
] 

B) [−
𝜋

4
,
3𝜋

4
] 

C) [
𝜋

4
,
7𝜋

4
] 

D) [
𝜋

4
,
5𝜋

4
] 

E) [
𝜋

4
,
3𝜋

4
] and [

5𝜋

4
,
7𝜋

4
] 

If 𝑦 =
1

2
sin𝑥 −

√3

2sec𝑥
, then it can be written as: 

 

A) 𝑦 = sin(𝑥 − 60∘) 

B) 𝑦 = 2sin(𝑥 + 60∘) 

C) 𝑦 = sin(𝑥 − 30∘) 

D) 𝑦 = sin(𝑥 + 30∘) 

E) 𝑦 = 2sin(𝑥 − 60∘) 



The minimum value of the function 𝑓(𝑥) = −
√3

2
sin𝑥 −

1

2
cos𝑥 is 

 

A) -1 

B) 0 

C) −
√3

2
 

D) −
1

2
 

E) 
−√3−1

2
 

If 𝑓(𝑥) = 2sin
𝑥

3
− 2√3cos

𝑥

3
 is written in the form 𝐴sin(𝐵𝑥 + 𝐶) where 

𝐴 > 0, 𝐵 > 0 and −
𝜋

2
< 𝐶 < 0, then the graph of f has: 

 

A) Amplitude 4, phase shift 𝜋 units to the right. 

B) Amplitude 2, phase shift 
𝜋

3
 units to the right. 

C) Amplitude 4, phase shift 𝜋 units to the left. 

D) Amplitude - 4, phase shift 
𝜋

3
 units to the left. 

E) Amplitude 2 + 2√3, phase shift 𝜋 units to the left. 



If cos55∘ − sin55∘ = 𝑘cos𝜃, where 𝑘 > 0 and 0 ≤ 𝜃 ≤ 180∘, then 

(a) 𝑘 = √2, 𝜃 = 100∘ 

(b) 𝑘 = 2, 𝜃 = 100∘ 

(c) 𝑘 = √2, 𝜃 = 80∘ 

(d) 𝑘 = √2, 𝜃 = 70∘ 

(e) 𝑘 = √2, 𝜃 = 120∘ 

(tan
5𝜋

12
) (tan

𝜋

3
) 

 

A) 3 + 2√3 

B) 2 + √3 

C) 2 + 3√2 

D) 2√3 

E) 3√2 



The value of the expression sin27∘cos57∘ − sin63∘cos33∘ is equal to 

 

A) −
1

2
 

B) −
√3

2
 

c) 0 

D) 
1

2
 

E) 
√3

2
 

tan(
11𝜋

12
) = 

 

A) √3 − 2 

B) √3 − 1 

C) 
√3−1

2
 

D) 1 − √3 

E) 2 − √3 



sin[cos−1
1

2
+ tan−1(−3)] = 

A) 
√10

20
(√3 − 3) 

B) 
√10

20
(√3 + 3) 

C) 
√10

10
(√3 − 3) 

D) 
√10

10
(2√3 − 1) 

E) 
√10

20
(3 − √3) 

cos(
𝜋

4
+ tan−1

3

4
) = 

 

A) 
√2

10
 

B) 
√3

10
 

C) 
√2

4
 

D) 
√2

2
 

E) 
√3

2
 



If 𝐴 is the amplitude and 𝑃 is the period of the function 𝑦 = cos3𝑥cos𝑥 −

sin3𝑥sin𝑥, then 𝜋𝐴 + 2𝑃 = 

 

A) 2𝜋 

B) 0 

C) 4𝜋 

D) 𝜋 

E) 3𝜋 

 

cos465∘ = 

A) 
√2−√6

4
 

B) 
√6−√2

4
 

C) 
√2−√6

2
 

D) 
√3−√6

4
 

E) 
√6−√2

2
 



cos
3𝜋

5
sin

𝜋

10
− sin

3𝜋

5
sin

2𝜋

5
= 

A) -1 

B) 1 

C) 
3

5
 

D) −
3

5
 

E) 0 

sin(tan−1
3

4
+ cos−1

5

13
) = 

 

A) 
63

65
 

B) −
63

65
 

C) 
54

65
 

D) 
33

65
 

E) −
33

65
 



If sin𝛼 =
4

5
, −

3𝜋

2
< 𝛼 < −𝜋, and cos𝛽 = −

√5

5
, 𝜋 < 𝛽 <

3𝜋

2
, then cos(𝛼 +

𝛽) = 

 

A) 
3√5

25
 

B) −
3√5

25
 

C) 
11√5

25
 

D) −
√5

25
 

E) 
14√5

25
 

If tan𝛼 =
3

2
 and tan𝛽 = −2, then cot(

𝜋

2
− 𝛼 + 𝛽) = 

A) −
7

4
 

B) −
1

8
 

C) −
4

7
 

D) -8 

E) -2 



If cos𝛼 =
1

√5
, 0 < 𝛼 <

𝜋

2
 and cos𝛽 =

1

√10
,
3𝜋

2
< 𝛽 < 2𝜋, then tan(𝛼 −

𝛽) = 

 

A) -1 

B) −
1

7
 

C) 
1

7
 

D) 
1

5
 

E) −
1

5
 

If cos(
𝜋

2
− 𝛼) =

5

13
 and sec𝛽 = −

5

3
, where 𝛼 is in quadrant 𝐼 and 𝛽 is in 

quadrant II, then cos(𝛼 + 𝛽) is equal to 

 

A) −
56

65
 

B) −
33

65
 

C) −
16

65
 

D) 
56

65
 

E) 
33

65
 



If sin−1𝑥 − sin−1(−
3

5
) = tan−1(−3), then 𝑥 = 

A) −
3√10

10
 

B) −
9√10

10
 

C) 
3√10

10
 

D) 
9√10

10
 

E) 3√10 

If tan𝛼 =
3

2
 and tan𝛽 = −2, then tan(𝛼 − 𝛽) = 

 

A) −
7

4
 

B) 
7

2
 

C) −
1

2
 

D) 
7

8
 

E) 
1

4
 



sin(
3𝜋

2
+ 𝜃) + cos(

3𝜋

2
− 𝜃) = 

 

A) −sin𝜃 − cos𝜃 

B) cos𝜃 − sin𝜃 

C) sin𝜃 − cos𝜃 

D) −2sin𝜃 

E) sin𝜃 + cos𝜃 

tan105∘ = 

 

A) −2 − √3 

B) √3 − 2 

C) 
√3−2

2
 

D) 
1+√3

4
 

E) 2√3 − 1 



sin70∘sin50∘ − sin20∘sin40∘ = 

 

A) 
1

2
 

B) 
√2

2
 

C) −
√3

2
 

D) 
√3

2
 

E) −
√2

2
 

If 𝑠 and 𝑡 are angles in standard position, with sin𝑠 =
4

5
,
𝜋

2
< 𝑠 < 𝜋, and 

cos𝑡 = −
5

13
, 𝜋 < 𝑡 <

3𝜋

2
, then the terminal side of the angle 𝑠 + 𝑡 is in the 

quadrant(s): 

 

A) 𝐼 

B) II 

C) IV 

D) 𝐼 or 𝐼𝐼 

E) II or III 



sin(tan−1(
4

3
) − cos−1(

12

13
)) = 

 

A) 
33

65
 

B) 
63

65
 

C) 
7

65
 

D) 
9

13
 

E) −
33

65
 

The expression 
1+tan100∘tan(−80∘)

tan100∘−tan(−80∘)
 is 

 

A) undefined 

B) equal to 0 

C) equal to -1 

D) equal to 1 

E) equal to −√3 



If cos𝛼 = −
4

5
, where 

𝜋

2
< 𝛼 < 𝜋 and cos(

𝜋

2
− 𝛽) = −

12

13
, where 𝜋 < 𝛽 <

3𝜋

2
, then sin(𝛼 + 𝛽) is equal to 

 

A) 
33

65
 

B) −
7

65
 

C) −
63

65
 

D) 
61

65
 

E) −
16

65
 

1 − tan
13𝜋
9

tan
2𝜋
9

tan
13𝜋
9

+ tan
2𝜋
9

= 

 

A) −
√3

3
 

B) cot
11𝜋

9
 

C) −cot
11𝜋

9
 

D) −tan
11𝜋

9
 

E) √3 



cos(255∘) =  

(a) 
√2−√6

4
  

(b) 
√6−√2

4
 

(c) 
√6+√2

4
 

(d) 
√2−√6

2
 

(e) 
√2+√6

2
 

The exact value of 
1−cot(70∘)cot(80∘)

tan(20∘)+cot(80∘)
 is equal to 

(a) √3 

(b) 2√2 

(c) 1 

(d) 
√3

3
 

(e) 
√3

2
 

 


