
 

C H A P T E R  5 . 3  

Trigonometric Functions of Angles 

Multiple-Choice Old Exam Questions 

110 questions  •  6 topics  •  options A–E  •  two questions per page 
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Topic 1  |  Ratios from a Given Ratio and Quadrant 
Using one trigonometric ratio and the quadrant of the angle to find other ratios or combinations of ratios  •  Questions 1–12 

 

Q 

1 

If tan𝑥 =
12

5
 and 𝑥 is in the third quadrant, then cos 𝑥 = 

A) −
5

13
 

B) 
5

13
 

C) −
12

13
 

D) 
12

13
 

E) 
13

5
 

 

Q 

2 

If tan𝜃 =
3

4
, where 𝜃 is in the third quadrant, then csc 𝜃 = 

A) −
5

3
 

B) 
5

3
 

C) −
13

5
 

D) −
5

4
 

E) 
5

4
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Q 

3 

If cot𝜃 =
1

2
 and 𝜋 < 𝜃 <

3𝜋

2
, then sin 𝜃 + cos𝜃 = 

A) 
−3

√5
 

B) 3 

C) 
−1

√5
 

D) 
3

√5
 

E) 
1

√5
 

 

Q 

4 

If cot𝜃 =
1

2
 and 𝜋 < 𝜃 <

3𝜋

2
, then sin 𝜃 − cos𝜃 = 

A) −
√5

5
 

B) −
2√5

5
 

C) 
3√5

5
 

D) 
2√5

5
 

E) −
3√5

5
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Q 

5 
If 𝜋 < 𝜃 <

3𝜋

2
 and cot𝜃 =

3√7

7
, then cos𝜃 = 

A) −
3

4
 

B) −
4

3
 

C) 
√7

4
 

D) −
√7

3
 

E) 
3

4
 

 

Q 

6 

If cos𝜃 = −
1

2
 and sin𝜃 > 0, then cot𝜃 + csc𝜃 = 

A) 
√3

3
 

B) 
1

2
 

C) −
√3

2
 

D) −√3 

E) √3 
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Q 

7 

If sec𝜃 = −5 and sin𝜃 > 0, then tan𝜃 − sin 𝜃 = 

A) 
8√6

5
 

B) 12√6 

C) −
12√6

5
 

D) −2√6 

E) −
8√6

5
 

 

Q 

8 

If cos𝜃 = −
2

3
 and sin𝜃 < 0, then csc 𝜃 + tan𝜃 = 

A) −
√5

10
 

B) 
11√5

10
 

C) −
√13

10
 

D) 
3√5

10
 

E) −
7√5

10
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Q 

9 

If tan𝜃 = −
5

3
 and 𝜃 is in the second quadrant, then 

csc𝜃−cot𝜃

cos𝜃
= 

A) −
34+3√34

15
 

B) 
3+√34

15
 

C) −
√34

15
 

D) 
3√34−34

34
 

E) 
34

9
−

√34

5
 

 

Q 

10 

If cot𝜃 =
2

√5
 and sec𝜃 < 0, then sin 𝜃 cos𝜃 = 

A) 
2√5

9
 

B) 2√5 

C) −
2√5

9
 

D) 
√5

3
 

E) −
√5

9
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Q 

11 
If tan𝜃 = −

2√5

5
 and sec𝜃 = −

3√5

5
, then 12 csc𝜃 = 

A) 18 

B) 8 

C) −18 

D) −8 

E) −3√5 

 

Q 

12 

If 2 sin 𝜃 = −3 cos𝜃 and 
3𝜋

2
< 𝜃 < 2𝜋, then sin 𝜃 − cos𝜃 = 

A) −
5

√13
 

B) 
5

√13
 

C) −
1

√13
 

D) 
1

√13
 

E) −1 
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Topic 2  |  Terminal Side: Points, Lines and Quadrants 
Trigonometric ratios of an angle whose terminal side passes through a given point or lies on a given line  •  Questions 13–32 

 

Q 

13 

Let the point (𝑘,  −2) lie on the terminal side of angle 𝜃 in standard 

position. If csc𝜃 = −3, where cos𝜃 > 0, then the value of 𝑘 is equal to 

A) 4√2 

B) −4√2 

C) 2√2 

D) −2√2 

E) −√2 

 

Q 

14 

If the terminal side of an angle 𝜃, in standard position, is in quadrant III 

and has slope equal to 
1

2
, then sin 𝜃 + cos𝜃 = 

A) −
3√5

5
 

B) −
√5

5
 

C) √5 

D) −
2√3

5
 

E) √3 
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Q 

15 

If tan𝜃 = 4 and 𝑃(−3,  𝑛) is a point on the terminal side of 𝜃, where 𝜃 

is in standard position, then sec𝜃 = 

A) √17 

B) −
5

3
 

C) −√17 

D) −
1

4
 

E) −
√17

4
 

 

Q 

16 

If the terminal side of an angle 𝜃 in standard position is given by 𝐴𝑥 +

𝑦 = 0, 𝑥 < 0, and sin 𝜃 =
1

3
, then 𝐴 = 

A) 
√2

4
 

B) −
√2

4
 

C) 
3√2

2
 

D) 1 

E) 
3√2

8
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Q 

17 
If the point (−

1

2
,  
√3

2
) is on the terminal side of the angle 𝜃 in standard 

position, then tan𝜃 = 

A) −
√3

3
 

B) −2 

C) −√3 

D) −
2√3

3
 

E) −
√3

2
 

 

Q 

18 

If the terminal side of an angle 𝜃, in standard position, is defined by 𝑥 −

2𝑦 = 0, 𝑥 > 0, then sec𝜃 = 

A) 
2√5

5
 

B) 
√5

2
 

C) 
1

2
 

D) √5 

E) 
5

2
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Q 

19 

If the terminal side of an angle 𝜃 in standard position is defined by 3𝑥 +

2𝑦 = 0, 𝑥 ≤ 0, then csc𝜃 = 

A) 
√13

3
 

B) −√13 

C) 
3√13

13
 

D) −
3√13

13
 

E) −
√13

3
 

 

Q 

20 

If the terminal side of an angle 𝜃 in standard position is given by 3𝑥 −

𝑦 = 0, 𝑥 < 0, then csc𝜃 = 

A) −
3√10

10
 

B) 
√10

3
 

C) 
3√10

10
 

D) −
√10

3
 

E) −3 
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Q 

21 

Suppose that the terminal side of the angle 𝜃 in standard position is 

given by 12𝑥 − 5𝑦 = 0, 𝑥 ≤ 0. Then 
60

13
(sec𝜃 + csc𝜃) = 

A) −17 

B) −7 

C) 7 

D) −8 

E) 17 

 

Q 

22 

If the equation of the terminal side of 𝜃 in standard position is 𝑥 + 2𝑦 =

0, 𝑥 ≥ 0, then sin𝜃 − cos𝜃 = 

A) −
3√5

5
 

B) −
√5

5
 

C) −√5 

D) 
√5

5
 

E) √5 



Chapter 5.3  •  Trigonometric Functions of Angles Topic 2: Terminal Side: Points, Lines and Quadrants 

Page 13 of 60 

 

Q 

23 

If the equation of the terminal side of an angle 𝜃 in standard position is 

4𝑥 + 3𝑦 = 0, where 𝑥 < 0, then csc𝜃 + sec𝜃 = 

A) −
5

12
 

B) 
5

12
 

C) −
7

12
 

D) 
7

5
 

E) −
1

5
 

 

Q 

24 

If the point (2,  −3) is on the terminal side of the angle 𝜃 in standard 

position, then 12 csc𝜃 + 4 sec𝜃 is equal to 

A) −2√13 

B) −√13 

C) √13 

D) 2√13 

E) −
18√13

13
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Q 

25 

The equation of the terminal side of 𝜃 is given by √3𝑥 + 𝑦 = 0, where 

𝑥 ≤ 0. Then csc 𝜃 = 

A) 
2√3

3
 

B) 
√3

2
 

C) −
√3

3
 

D) −
2√3

3
 

E) 
1

2
 

 

Q 

26 

If the equation of the terminal side of an angle 𝜃 in standard position is 

4𝑥 − 3𝑦 = 0, 𝑥 < 0, then 4 csc𝜃 + 9 tan𝜃 = 

A) 7 

B) −5 

C) 11 

D) −6 

E) 10 
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Q 

27 

If the terminal side of the angle 𝜃 in standard position coincides with 

the line √3𝑥 + 𝑦 = 0 with 𝑥 ≤ 0, then 

A) cot𝜃 = −
√3

3
 

B) tan 𝜃 = √3 

C) sin𝜃 = −
1

2
 

D) cos𝜃 =
√3

2
 

E) tan 𝜃 = −2 

 

Q 

28 

If 12𝑥 − 5𝑦 = 0, 𝑥 ≤ 0, is the equation of the terminal side of an angle 

𝛼, then 5 tan𝛼 − 12 csc𝛼 = 

A) 25 

B) −1 

C) 15 

D) 20 

E) −25 
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Q 

29 

Suppose that the terminal side of an angle 𝜃 in standard position lies on 

the line 𝑦 = −
1

2
𝑥, where 𝑥 > 0. Then sin𝜃 + tan𝜃 = 

A) −
5+2√5

10
 

B) −
10+√5

5
 

C) 
2−√5

5
 

D) −
10−2√5

10
 

E) 
1−√5

10
 

 

Q 

30 

If sin𝜃 =
1

5
 and 𝑃(−3,  𝑘) is a point on the terminal side of 𝜃 in standard 

position, then the value of 𝑘 is: 

A) 
√6

4
 

B) −
√6

2
 

C) −
√6

4
 

D) 1 

E) 
√6

2
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Q 

31 

If the terminal side of the angle 𝜃 in standard position is defined by 

6𝑥 + 8𝑦 = 0, 𝑦 < 0, then 10 cos𝜃 − 12 tan 𝜃 = 

A) 17 

B) −17 

C) −1 

D) 1 

E) 24 

 

Q 

32 

If (𝑎,  −
3

4
) is a point on a unit circle on the terminal side of an angle 𝜃 in 

standard position, in quadrant III, then cos𝜃 = 

A) −
√7

4
 

B) −
√7

2
 

C) −
𝑎

4
 

D) −
𝑎

2
 

E) −
5

4
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Topic 3  |  Reference Angles, Coterminal Angles and Quadrants 
Finding reference angles and coterminal angles in degrees and radians, and locating an angle  •  Questions 33–52 

 

Q 

33 

If 𝛼 is the reference angle of −30° and 𝛽 is the smallest positive 

coterminal angle of −670°, then 𝛼 + 𝛽 = 

A) 80° 

B) 380° 

C) 110° 

D) 200° 

E) 20° 

 

Q 

34 

If 𝛼 = 475° and 𝛽 = −
11𝜋

6
 are two angles in standard position, then 

2𝛼 + 𝛽 is in the 

A) third quadrant 

B) first quadrant 

C) second quadrant 

D) fourth quadrant 

E) quadrantal angle 
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Q 

35 

If 𝛼 is the least positive coterminal angle with the angle 
65𝜋

9
, and 𝛽 is the 

reference angle of the angle 
5𝜋

9
, then 𝛼 + 𝛽 = 

A) 
5𝜋

3
 

B) 
11𝜋

9
 

C) 
𝜋

9
 

D) −
𝜋

9
 

E) 
13𝜋

9
 

 

Q 

36 

The reference angle of 𝜃 =
11𝜋

15
, in degrees, is equal to 

A) 48° 

B) 32° 

C) 49° 

D) 38° 

E) 35° 
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Q 

37 

If 𝑅 is the reference angle of 1945° and 𝑄 is the smallest positive 

coterminal angle of −950°, then 𝑅 + 𝑄 = 

A) 165° 

B) 155° 

C) 175° 

D) 275° 

E) 255° 

 

Q 

38 

If the reference angle of 10 radians is 10 − 𝑛𝜋, then 𝑛 = 

A) 3 

B) 6 

C) 4 

D) 7 

E) 5 
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Q 

39 

The reference angle of the angle 𝜃 =
25𝜋

7
 is equal to 

A) 
3𝜋

7
 

B) 
2𝜋

7
 

C) 
5𝜋

7
 

D) 
𝜋

7
 

E) 
4𝜋

7
 

 

Q 

40 

The smallest positive coterminal angle of 𝜃 =
23𝜋

7
 is 

A) in the third quadrant 

B) in the first quadrant 

C) in the fourth quadrant 

D) a quadrantal angle 

E) in the second quadrant 
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Q 

41 

The sum of all coterminal angles with 
2𝜋

3
 between 2𝜋 and 6𝜋 is 

A) 
22𝜋

3
 

B) 
21𝜋

3
 

C) 
20𝜋

3
 

D) 
13𝜋

3
 

E) 
31𝜋

3
 

 

Q 

42 

The reference angle of 𝜃 = 16 radians is equal to 

A) 16 − 5𝜋 

B) 5𝜋 − 16 

C) 16 − 4𝜋 

D) 4𝜋 − 16 

E) 6𝜋 − 16 
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Q 

43 

The reference angle of the angle 𝜃 = 1225° is 

A) 35° 

B) 65° 

C) 55° 

D) 45° 

E) 25° 

 

Q 

44 

The reference angle 𝛼′, in radians, of the angle 𝛼 = 920° is equal to: 

A) 
𝜋

9
 

B) 
𝜋

3
 

C) 
𝜋

5
 

D) 
𝜋

10
 

E) 
𝜋

6
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Q 

45 

The reference angle of 𝜃 = 2 radians is equal to 

A) 𝜋 − 2 

B) 2 − 𝜋 

C) 2 + 𝜋 

D) 2𝜋 − 2 

E) 
𝜋

2
− 2 

 

Q 

46 

The reference angle of −115° is 

A) 65° 

B) 55° 

C) 75° 

D) 45° 

E) 25° 
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Q 

47 

The greatest negative angle that is coterminal with 
27𝜋

5
 is 

A) −
3𝜋

5
 

B) −𝜋 

C) −
2𝜋

5
 

D) −
4𝜋

5
 

E) −
𝜋

5
 

 

Q 

48 

If 𝛼 is the smallest positive coterminal angle of 
57𝜋

2
 and 𝛽 is the 

reference angle of 1270°, then 𝛼 + 𝛽 = 

A) 100° 

B) 180° 

C) 190° 

D) 280° 

E) 210° 
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Q 

49 

If 𝛼 is the reference angle of 845° and 𝛽 is the least positive coterminal 

angle of −705°, then 𝛼 + 𝛽 = 

A) 70° 

B) 80° 

C) 180° 

D) 160° 

E) 150° 

 

Q 

50 

If 𝜃 =
13𝜋

18
, then the degree measure of the reference angle of 𝜃 is 

A) 50° 

B) 60° 

C) 45° 

D) 70° 

E) 36° 
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Q 

51 

If 𝛼′ is the reference angle of 𝛼 = −4 and 𝛽′ is the reference angle of 

𝛽 = 7, then 𝛼′ + 𝛽′ = 

A) 3 − 2𝜋 

B) 3 − 𝜋 

C) 11 − 3𝜋 

D) 11 − 2𝜋 

E) 2𝜋 − 3 

 

Q 

52 

If the angle 𝜃 = 12 radians, then 

A) 𝜃 is in the fourth quadrant 

B) 𝜃 is a quadrantal angle 

C) 𝜃 is in the first quadrant 

D) 𝜃 is in the second quadrant 

E) 𝜃 is in the third quadrant 
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Topic 4  |  Exact Values of Trigonometric Expressions 
Evaluating expressions exactly by reducing each angle to its reference angle  •  Questions 53–78 

 

Q 

53 

The exact value of − tan(780°) sin(570°) − sec(−585°) is 

A) 
√3+2√2

2
 

B) 
√3−2√2

2
 

C) 
2√3−3√2

2
 

D) 
√3−√2

2
 

E) 
√3+√2

2
 

 

Q 

54 
sec (−

23𝜋

6
) cot (

16𝜋

3
) = 

A) 
2

3
 

B) −
2

3
 

C) 2 

D) −
3

2
 

E) −3 
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Q 

55 

The exact value of tan (−
7𝜋

6
) + sec (−

𝜋

6
) is equal to 

A) 
√3

3
 

B) −
√3

3
 

C) −
3√3

2
 

D) −
2√3

3
 

E) 
√3

2
 

 

Q 

56 

The value of cot (−
17𝜋

3
) + sin (

11𝜋

6
) = 

A) 
2√3−3

6
 

B) 
2√3+1

3
 

C) 
√3−3

3
 

D) 
2√3−1

6
 

E) 
√3+2

2
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Q 

57 

tan(570°) + csc(−1020°) = 

A) √3 

B) −√3 

C) −
√3

3
 

D) 
√3

3
 

E) √3 + 2 

 

Q 

58 

√3 tan(750°) + 2 sec(−300°) = 

A) 5 

B) −3 

C) 7 

D) −1 

E) 2 
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Q 

59 

The exact value of sec(−480°) − cot
3𝜋

4
 is 

A) −1 

B) −3 

C) 
3−2√3

3
 

D) 3 

E) 
3+2√3

3
 

 

Q 

60 
sec

25𝜋

6
− tan(−510°) = 

A) 
√3

3
 

B) 
2√3

3
 

C) √3 

D) −
√3

3
 

E) −
2√3

3
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Q 

61 
tan (

23𝜋

6
) + csc (

11𝜋

6
) = 

A) 
−√3−6

3
 

B) 
−√3+6

3
 

C) 
−2√3−3

6
 

D) 
√3+2

3
 

E) 
√3−2

3
 

 

Q 

62 

The exact value of tan(675°) cos(−240°) − csc(495°) is 

A) 
1−2√2

2
 

B) 
1+2√2

2
 

C) 
−1−2√2

2
 

D) 
1−√2

2
 

E) 
1+√2

2
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Q 

63 
tan (−

5𝜋

3
) + csc (

23𝜋

6
) = 

A) √3 − 2 

B) √3 + 2 

C) 2 − √3 

D) 
√3+2

2
 

E) 
√3−2

2
 

 

Q 

64 

The exact value of sec (−
19𝜋

4
) · tan (

17𝜋

3
) + csc (

11𝜋

6
) is equal to 

A) √6 − 2 

B) 
√6−6

3
 

C) 
2√6−1

2
 

D) −√6 + 2 

E) −√6 − 2 
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Q 

65 

sec(480°) = 

A) −
2√3

3
 

B) 2 

C) 
2√3

3
 

D) −2 

E) −1 

 

Q 

66 

4 sin(−870°) + tan 143° + cot 53° = 

A) −2 

B) 2 

C) 2√3 

D) −2√3 

E) 2√2 
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Q 

67 

4 sin(−510°) cos300° + cot199° − tan251° = 

A) −1 

B) 1 

C) 1 − 2√3 

D) −1 + 2√3 

E) −1 − 2√3 

 

Q 

68 
cos (

7𝜋

4
) tan (

4𝜋

3
) + cos(

7𝜋

6
) = 

A) 
√6−√3

2
 

B) 
√6+√3

2
 

C) 
√2+√3

2
 

D) 
√2−√3

2
 

E) 
√6−√3

4
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Q 

69 

The exact value of sec(−480°) + csc (
71𝜋

6
) is 

A) −4 

B) −
1

2
 

C) −2 

D) −
1

4
 

E) −3 

 

Q 

70 

The value of sin 150° + tan
5𝜋

4
+ sec 300° is 

A) 
7

2
 

B) 
3

2
 

C) 
5−√2

2
 

D) 
1

2
 

E) 4 
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Q 

71 

The exact value of sin(−210°) + cot(735°) + tan(285°) is 

A) 
1

2
 

B) 
√2

2
 

C) −
√3

2
 

D) −
1

2
 

E) 
√3

2
 

 

Q 

72 

The value of cos(−510°) csc(300°) + tan (−
9𝜋

4
) is 

A) 0 

B) √3 − 1 

C) −2 

D) 
4

3
 

E) 
3

4
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Q 

73 

The exact value of sec
23𝜋

6
cot

13𝜋

3
− sin

7𝜋

4
 is equal to 

A) 
4+3√2

6
 

B) 
4−3√2

6
 

C) −
4+3√2

6
 

D) 
3√2−4

6
 

E) 
4+√2

2
 

 

Q 

74 
sin (

7𝜋

4
) tan600° + cos (−

7𝜋

6
) = 

A) −
√3

2
(√2 + 1) 

B) 
√3

2
(√2 − 1) 

C) 
√3

2
(1 − √2) 

D) 
√3

2
(√2 + 1) 

E) −
√2

2
(√3 + 1) 
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Q 

75 

The exact value of csc(225°) · tan(−240°) + sin 150° is 

A) 
1

2
+ √6 

B) √3 +
1

2
 

C) 
√2+2√3

√3
 

D) 
√6+4√3

√2
 

E) √6 + 2√3 

 

Q 

76 
cos

17𝜋

4
− tan765° csc

11𝜋

6
= 

A) 
√2+4

2
 

B) 4√2 

C) 
√2−4

4
 

D) 
√3+1

2
 

E) 
2√2

3
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Q 

77 
sin (−

7𝜋

4
) + tan(870°) = 

A) 
3√2−2√3

6
 

B) 
3

2
 

C) 
3√2+2√3

6
 

D) 
2√2−3√3

6
 

E) 
−3√2−2√3

6
 

 

Q 

78 

tan(420°) + sec(495°) csc(225°) = 

A) √3 + 2 

B) −√3 + 2 

C) −√3 − 2 

D) 
√3

3
+ 2 

E) −
√3

3
+

1

2
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Topic 5  |  Ratios in Terms of Another Quantity, Identities and Cofunctions 
Expressing a ratio in terms of a variable or of another ratio, and using the Pythagorean and cofunction identities  •  Questions 79–98 

 

Q 

79 

If 𝜃 is in quadrant IV and sec𝜃 =
𝑥+4

𝑥
, where 𝑥 > 0, then tan 𝜃 = 

A) −
2√2𝑥+4

𝑥
 

B) −
√2𝑥+4

2𝑥
 

C) 
2√𝑥+1

𝑥
 

D) −
4√𝑥+4

𝑥
 

E) 
4√𝑥+4

𝑥
 

 

Q 

80 

If 𝑥 is in the third quadrant, then cot𝑥 in terms of sin 𝑥 is 

A) −
√1−sin2 𝑥

sin𝑥
 

B) 
√1−sin2 𝑥

sin𝑥
 

C) −
sin𝑥

√1+sin2 𝑥
 

D) 
sin𝑥

√1+sin2 𝑥
 

E) −
√1−sin𝑥

sin𝑥
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Q 

81 

If 𝑥 is in the third quadrant, then cot𝑥 in terms of sec 𝑥 is 

A) 
√sec2 𝑥−1

sec2 𝑥−1
 

B) −
√sec2 𝑥−1

sec2 𝑥−1
 

C) −
√sec2 𝑥+1

sec2 𝑥−1
 

D) 
√sec2 𝑥−1

sec2 𝑥+1
 

E) −
1

sec2 𝑥−1
 

 

Q 

82 

If csc𝜃 =
𝑥+1

𝑥
, where 𝑥 > 0 and 𝜃 is an acute angle, then cot𝜃 = 

A) 
√1+2𝑥

𝑥
 

B) 
√2𝑥−1

𝑥
 

C) 
√𝑥2+2𝑥

𝑥
 

D) 
√2𝑥2+2𝑥+1

𝑥
 

E) 
1

𝑥
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Q 

83 

If cot𝜃 = 𝑢 and 𝜃 is in the third quadrant, then cot𝜃 sec𝜃 = 

A) −√1 + 𝑢2 

B) √1 + 𝑢2 

C) √1 − 𝑢2 

D) −√1 − 𝑢2 

E) √𝑢2 − 1 

 

Q 

84 

If cot𝜃 = 𝑚, where 𝜋 < 𝜃 <
3𝜋

2
, then cos𝜃 is equal to 

A) −
𝑚√1+𝑚2

1+𝑚2  

B) −
𝑚√1−𝑚2

1−𝑚2  

C) 
−√1−𝑚2

1−𝑚2  

D) 
−√1+𝑚2

1+𝑚2  

E) √1 − 𝑚2 
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Q 

85 

If 𝑢 = sin 780° and 𝑣 = cot(−950°) + tan220°, then 4(𝑢2 + 𝑣) = 

A) 3 

B) √3 

C) 3 + 4 cot 40° 

D) √3 + 4 tan 40° 

E) −1 

 

Q 

86 

If cos160° = 𝐴, then cos340° + sec 200° is equal to 

A) 
1−𝐴2

𝐴
 

B) 
1+𝐴2

𝐴
 

C) 
𝐴2−1

𝐴
 

D) 
1

𝐴
 

E) 𝐴2 + 1 
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Q 

87 

If tan20° = 𝑎, then tan160° + tan(−380°) = 

A) −2𝑎 

B) 0 

C) 2𝑎 

D) √1 + 𝑎2 

E) 
1−𝑎

𝑎
 

 

Q 

88 

If tan324° = 𝑥, then csc 36° = 

A) −
√𝑥2+1

𝑥
 

B) 
√𝑥2+1

𝑥
 

C) √𝑥2 + 1 

D) −√𝑥2 + 1 

E) 
1

𝑥
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Q 

89 

If sec
9𝜋

5
= 𝑥, then tan

𝜋

5
= 

A) √𝑥 − 1 

B) 
√𝑥2−1

𝑥
 

C) √𝑥2 − 1 

D) √𝑥 + 1 

E) √𝑥2 + 1 

 

Q 

90 

If tan(71°) = 𝑏, then csc2(19°) + 1 = 

A) 𝑏2 + 2 

B) 𝑏2 + 1 

C) 1 

D) 𝑏2 

E) 𝑏2 − 1 
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Q 

91 

If tan(24°) = 𝑡, then tan(516°) + cot(156°) = 

A) 
−𝑡2−1

𝑡
 

B) 
𝑡2−1

𝑡
 

C) 
𝑡2+1

𝑡
 

D) 
−𝑡−1

𝑡
 

E) 
𝑡+1

𝑡
 

 

Q 

92 

The value of 2 − sin2(40°) − sin2(50°) is 

A) −3 

B) 0 

C) 3 

D) 1 

E) −1 
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Q 

93 

The value of 1 − cos2(20°) − cos2(70°) is 

A) cos2(90°) 

B) sin2(90°) 

C) sin2(70°) 

D) 1 − sin2(20°) 

E) sin2(20°) − cos2(20°) 

 

Q 

94 

The exact value of [tan (
11𝜋

4
) + sin (−

13𝜋

6
)] ÷ (csc2 25° − cot2 25°) is 

A) −
3

2
 

B) 
1

2
 

C) 0 

D) 
3

2
 

E) −
1

2
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Q 

95 
For 

𝜋

2
< 𝜃 < 𝜋, if 𝑥 = 5 sec𝜃, then 

√𝑥2−25

𝑥
= 

A) − sin𝜃 

B) sin𝜃 

C) − cos𝜃 

D) cos𝜃 

E) − sin𝜃 sec2 𝜃 

 

Q 

96 

If 𝐴 and 𝐵 are the two acute angles in a right triangle, then 
sec𝐵

sec𝐴
= 

A) cos𝐴 

B) sin𝐴 

C) tan𝐴 

D) 1 

E) cot𝐴 
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Q 

97 

If 𝐴 and 𝐵 are the two acute angles in a right triangle, then 
csc𝐴

csc𝐵
= 

A) tan𝐵 

B) sin𝐵 

C) cos𝐵 

D) cot𝐵 

E) 1 

 

Q 

98 

In the adjacent figure, 𝑥2 = 

A) 8 ft 

B) 4 ft 

C) 16 ft 

D) 18 ft 

E) 32 ft 
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Topic 6  |  Signs, Possible Values and True/False Statements 
Deciding which statement about trigonometric functions is true, false, or possible  •  Questions 99–110 

 

Q 

99 

Which one of the following statements is possible? 

A) tan 𝜃 = −
√3

2
 and sec 𝜃 =

√7

2
 

B) sin𝜃 =
𝜋

2
 

C) csc 𝜃 = −
1

2
 and sin 𝜃 = −2 

D) cos𝜃 = −
3

2
 and sec 𝜃 = −

2

3
 

E) sec 𝜃 = 0 

 

Q 

100 

Decide which one of the following statements is possible. 

A) cot𝜃 = 0.93 

B) cos𝜃 = −
4

3
 

C) tan 𝜃 =
3

2
 and cot𝜃 = −

3

2
 

D) csc 𝜃 = −
1

2
 and sin 𝜃 = −2 

E) sec 𝜃 = −0.3 
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Q 

101 

For any angle 𝜃, which one of the following is NOT possible? 

A) cos𝜃 = −
4

3
 and sec 𝜃 = −

3

4
 

B) sin2(−𝜃) + cos2(−𝜃) = 1 

C) tan 𝜃 = 4 and cot𝜃 =
1

4
 

D) cot2 𝜃 = csc2 𝜃 − 1 

E) csc 𝜃 = −5 

 

Q 

102 

Which one of the following statements is FALSE for any angle 𝛼 in the 

domain of the functions? 

A) sin𝛼 + cos𝛼 = 1 

B) −1 ≤ sin 𝛼 ≤ 1 

C) 1 ≤ |sec𝛼| 

D) 1 ≤ |csc𝛼| 

E) −∞ < tan𝛼 < ∞ 
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Q 

103 

Which one of the following statements is FALSE? 

A) (sin𝜃 + cos𝜃)2 = 1 for all angles 𝜃. 

B) If 90° < 𝜃 < 180°, then cot (
𝜃

2
) is positive. 

C) If sec 𝜃 < 0 and csc 𝜃 < 0, then 𝜃 lies in Quadrant III. 

D) If tan 𝜃 < 0 and cot𝜃 < 0, then 𝜃 lies in Quadrant II or IV. 

E) If csc 𝜃 = 2 and 𝜃 is in quadrant II, then cos𝜃 = −
√3

2
. 

 

Q 

104 

Which one of the following statements is FALSE? 

A) If 90° ≤ 𝜃 ≤ 180°, then tan (
𝜃

2
) is negative. 

B) If tan 𝜃 =
1

2
, then the terminal side of 𝜃 lies in quadrant I or quadrant 

III. 

C) The range of tan 𝜃 is (−∞,  ∞). 

D) If 0 ≤ 𝜃 <
𝜋

2
, then tan2 𝜃 = sec2 𝜃 − 1. 

E) If tan(−15°) = 𝛽, then tan(15°) = −𝛽. 



Chapter 5.3  •  Trigonometric Functions of Angles Topic 6: Signs, Possible Values and True/False Statements 

Page 54 of 60 

 

Q 

105 

Which one of the following statements is FALSE? 

A) If 0 ≤ 𝜃 <
𝜋

2
 and tan 𝜃 =

1

2
, then sin𝜃 = 1 and cos 𝜃 = 2. 

B) If 0 ≤ 𝜃 <
𝜋

2
, then sec2 𝜃 − tan2 𝜃 = 1. 

C) If 0 < 𝜃 <
𝜋

2
, then sin (

𝜃

2
) is positive. 

D) The range of tan 𝜃 is (−∞,  ∞). 

E) sin (−
𝜋

3
) = sin (

5𝜋

3
) 

 

Q 

106 

Which one of the following statements is TRUE? 

A) If tan 𝜃 = √3 and 𝜃 is in Quadrant III, then cos𝜃 = −
1

2
. 

B) If cot𝜃 = 2, then sin 𝜃 = 2 and cos𝜃 = 1. 

C) If sec 𝜃 > 0 and csc 𝜃 > 0, then 𝜃 lies in Quadrant II. 

D) If 90° < 𝜃 < 180°, then sin(2𝜃) is positive. 

E) If sec 𝜃 =
10

3
, then sin 𝜃 =

3

10
. 
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Q 

107 

Which one of the following statements is TRUE? 

A) If 90° < 𝜃 < 180°, then sin(2𝜃) is negative. 

B) sin𝜃 + cos𝜃 = 1 for all 𝜃. 

C) If cot𝜃 =
1

2
, then sin 𝜃 = 1 and cos𝜃 = 2. 

D) sec 𝜃 = −0.3 for some 𝜃 where 
𝜋

2
< 𝜃 < 𝜋. 

E) If sec 𝜃 > 0 and csc 𝜃 > 0, then 𝜃 is in the second quadrant. 

 

Q 

108 

Which one of the following statements is TRUE for −90° < 𝜃 < 90°? 

A) sec(𝜃 − 180°) is negative 

B) cos
𝜃

2
 is negative 

C) cos(𝜃 + 180°) is positive 

D) sin(𝜃 − 90°) is positive 

E) sec(−𝜃) is negative 
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Q 

109 

Which one of the following statements is TRUE? 

A) sec(−89°) > 0 

B) cot(−100°) < 0 

C) cos 178° > 0 

D) tan 340° > 0 

E) sin 370° < 0 

 

Q 

110 

If −90° < 𝜃 < 90°, then 

A) sin(𝜃 + 90°) > 0 and sec
𝜃

2
> 0 

B) sin(𝜃 + 90°) < 0 and sec
𝜃

2
> 0 

C) sin(𝜃 + 90°) > 0 and sec
𝜃

2
< 0 

D) sin(𝜃 + 90°) < 0 and sec
𝜃

2
< 0 

E) tan 𝜃 < 0 and cos𝜃 > 0 
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Answer Key 

“Original” shows the question number in the source worksheet. 

Q Original Ans. Value 

1 2 A −
5

13
 

2 12 A −
5

3
 

3 1 A 
−3

√5
 

4 14 A −
√5

5
 

5 33 A −
3

4
 

6 3 A √3

3
 

7 4 C −
12√6

5
 

8 11 A −
√5

10
 

9 16 A −
34 + 3√34

15
 

10 19 A 2√5

9
 

11 25 A 18 

12 47 A −
5

√13
 

13 86 A 4√2 

14 87 A −
3√5

5
 

15 88 C −√17 

16 89 A √2

4
 

17 90 C −√3 

18 91 B √5

2
 

19 92 A √13

3
 

20 93 D −
√10

3
 

21 94 A −17 

22 95 A −
3√5

5
 

23 96 A −
5

12
 

24 97 A −2√13 

25 98 A 2√3

3
 

26 99 A 7 
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Q Original Ans. Value 

27 100 A cot𝜃 = −
√3

3
 

28 101 A 25 

29 102 A −
5 + 2√5

10
 

30 103 A √6

4
 

31 104 A 17 

32 106 A −
√7

4
 

33 31 A 80° 

34 32 A third quadrant 

35 67 A 
5𝜋

3
 

36 68 A 48° 

37 69 A 165° 

38 70 A 3 

39 71 A 
3𝜋

7
 

40 72 A in the third quadrant 

41 73 A 
22𝜋

3
 

42 74 A 16 − 5𝜋 

43 75 A 35° 

44 76 A 
𝜋

9
 

45 77 A 𝜋 − 2 

46 78 A 65° 

47 79 A −
3𝜋

5
 

48 80 A 100° 

49 81 A 70° 

50 82 A 50° 

51 83 C 11 − 3𝜋 

52 105 A 𝜃 is in the fourth quadrant 

53 17 A √3 + 2√2

2
 

54 20 A 
2

3
 

55 21 A √3

3
 

56 22 A 2√3 − 3

6
 

57 23 A √3 

58 26 A 5 

59 28 A −1 
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Q Original Ans. Value 

60 29 A √3

3
 

61 30 A −√3 − 6

3
 

62 34 A 1 − 2√2

2
 

63 35 A √3 − 2 

64 36 A √6 − 2 

65 38 D −2 

66 39 A −2 

67 40 A −1 

68 43 A √6 − √3

2
 

69 44 A −4 

70 45 A 
7

2
 

71 46 A 
1

2
 

72 48 A 0 

73 54 A 4 + 3√2

6
 

74 55 A −
√3

2
(√2 + 1) 

75 57 A 
1

2
+ √6 

76 59 A √2 + 4

2
 

77 60 A 3√2 − 2√3

6
 

78 66 A √3 + 2 

79 5 A −
2√2𝑥 + 4

𝑥
 

80 6 A −
√1 − sin2 𝑥

sin𝑥
 

81 7 A √sec2 𝑥 − 1

sec2 𝑥 − 1
 

82 8 A √1 + 2𝑥

𝑥
 

83 9 A −√1 + 𝑢2 

84 10 A −
𝑚√1 + 𝑚2

1 + 𝑚2
 

85 24 A 3 

86 27 A 
1 − 𝐴2

𝐴
 

87 50 A −2𝑎 

88 51 A −
√𝑥2 + 1

𝑥
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Q Original Ans. Value 

89 52 C √𝑥2 − 1 

90 58 A 𝑏2 + 2 

91 61 A −𝑡2 − 1

𝑡
 

92 84 D 1 

93 85 A cos2(90°) 

94 107 A −
3

2
 

95 108 A − sin𝜃 

96 109 E cot𝐴 

97 110 A tan𝐵 

98 111 A 8 ft 

99 13 A tan 𝜃 = −
√3

2
 and sec 𝜃 =

√7

2
 

100 65 A cot𝜃 = 0.93 

101 53 A cos𝜃 = −
4

3
 and sec𝜃 = −

3

4
 

102 15 A sin𝛼 + cos𝛼 = 1 

103 42 A (sin𝜃 + cos 𝜃)2 = 1 for all angles 𝜃. 

104 63 A If 90° ≤ 𝜃 ≤ 180°, then tan (
𝜃

2
) is negative. 

105 64 A If 0 ≤ 𝜃 <
𝜋

2
 and tan 𝜃 =

1

2
, then sin 𝜃 = 1 and cos 𝜃 = 2. 

106 18 A If tan 𝜃 = √3 and 𝜃 is in Quadrant III, then cos𝜃 = −
1

2
. 

107 62 A If 90° < 𝜃 < 180°, then sin(2𝜃) is negative. 

108 37 A sec(𝜃 − 180°) is negative 

109 41 A sec(−89°) > 0 

110 56 A sin(𝜃 + 90°) > 0 and sec
𝜃

2
> 0 
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  x


    cos ⁡  x = ⁢


  −  5 13


   5 13


  −  12 13


   12 13


   13 5


    tan ⁡  𝜃 =  3 4


  𝜃


    csc ⁡  𝜃 = ⁢


  −  5 3


   5 3


  −  13 5


  −  5 4


   5 4


    cot ⁡  𝜃 =  1 2


  𝜋 < 𝜃 <   3 𝜋 2


    sin ⁡  𝜃 +   cos ⁡  𝜃 = ⁢


    − 3  5


  3


    − 1  5


   3  5


   1  5


    cot ⁡  𝜃 =  1 2


  𝜋 < 𝜃 <   3 𝜋 2


    sin ⁡  𝜃 −   cos ⁡  𝜃 = ⁢


  −   5 5


  −   2  5 5


    3  5 5


    2  5 5


  −   3  5 5


  𝜋 < 𝜃 <   3 𝜋 2


    cot ⁡  𝜃 =   3  7 7


    cos ⁡  𝜃 = ⁢


  −  3 4


  −  4 3


    7 4


  −   7 3


   3 4


    cos ⁡  𝜃 = −  1 2


    sin ⁡  𝜃 > 0


    cot ⁡  𝜃 +   csc ⁡  𝜃 = ⁢


    3 3


   1 2


  −   3 2


  −  3


   3


    sec ⁡  𝜃 = − 5


    sin ⁡  𝜃 > 0


    tan ⁡  𝜃 −   sin ⁡  𝜃 = ⁢


    8  6 5


  12  6


  −   12  6 5


  − 2  6


  −   8  6 5


    cos ⁡  𝜃 = −  2 3


    sin ⁡  𝜃 < 0


    csc ⁡  𝜃 +   tan ⁡  𝜃 = ⁢


  −   5 10


    11  5 10


  −   13 10


    3  5 10


  −   7  5 10


    tan ⁡  𝜃 = −  5 3


  𝜃


      csc ⁡  𝜃 −   cot ⁡  𝜃   cos ⁡  𝜃 = ⁢


  −   34 + 3  34 15


    3 +  34 15


  −   34 15


    3  34 − 34 34


   34 9 −   34 5


    cot ⁡  𝜃 =  2  5


    sec ⁡  𝜃 < 0


    sin ⁡  𝜃   cos ⁡  𝜃 = ⁢


    2  5 9


  2  5


  −   2  5 9


    5 3


  −   5 9


    tan ⁡  𝜃 = −   2  5 5


    sec ⁡  𝜃 = −   3  5 5


  12   csc ⁡  𝜃 = ⁢


  18


  8


  − 18


  − 8


  − 3  5


  2   sin ⁡  𝜃 = − 3   cos ⁡  𝜃


    3 𝜋 2 < 𝜃 < 2 𝜋


    sin ⁡  𝜃 −   cos ⁡  𝜃 = ⁢


  −  5  13


   5  13


  −  1  13


   1  13


  − 1


  ( k ,   − 2 )


  𝜃


    csc ⁡  𝜃 = − 3


    cos ⁡  𝜃 > 0


  k


  4  2


  − 4  2


  2  2


  − 2  2


  −  2


  𝜃


   1 2


    sin ⁡  𝜃 +   cos ⁡  𝜃 = ⁢


  −   3  5 5


  −   5 5


   5


  −   2  3 5


   3


    tan ⁡  𝜃 = 4


  P ( − 3 ,   n )


  𝜃


  𝜃


    sec ⁡  𝜃 = ⁢


   17


  −  5 3


  −  17


  −  1 4


  −   17 4


  𝜃


  A x + y = 0


  x < 0


    sin ⁡  𝜃 =  1 3


  A = ⁢


    2 4


  −   2 4


    3  2 2


  1


    3  2 8


   ( −  1 2 ,     3 2 )


  𝜃


    tan ⁡  𝜃 = ⁢


  −   3 3


  − 2


  −  3


  −   2  3 3


  −   3 2


  𝜃


  x − 2 y = 0


  x > 0


    sec ⁡  𝜃 = ⁢


    2  5 5


    5 2


   1 2


   5


   5 2


  𝜃


  3 x + 2 y = 0


  x ≤ 0


    csc ⁡  𝜃 = ⁢


    13 3


  −  13


    3  13 13


  −   3  13 13


  −   13 3


  𝜃


  3 x − y = 0


  x < 0


    csc ⁡  𝜃 = ⁢


  −   3  10 10


    10 3


    3  10 10


  −   10 3


  − 3


  𝜃


  12 x − 5 y = 0


  x ≤ 0


   60 13  (   sec ⁡  𝜃 +   csc ⁡  𝜃 ) = ⁢


  − 17


  − 7


  7


  − 8


  17


  𝜃


  x + 2 y = 0


  x ≥ 0


    sin ⁡  𝜃 −   cos ⁡  𝜃 = ⁢


  −   3  5 5


  −   5 5


  −  5


    5 5


   5


  𝜃


  4 x + 3 y = 0


  x < 0


    csc ⁡  𝜃 +   sec ⁡  𝜃 = ⁢


  −  5 12


   5 12


  −  7 12


   7 5


  −  1 5


  ( 2 ,   − 3 )


  𝜃


  12   csc ⁡  𝜃 + 4   sec ⁡  𝜃


  − 2  13


  −  13


   13


  2  13


  −   18  13 13


  𝜃


   3 x + y = 0


  x ≤ 0


    csc ⁡  𝜃 = ⁢


    2  3 3


    3 2


  −   3 3


  −   2  3 3


   1 2


  𝜃


  4 x − 3 y = 0


  x < 0


  4   csc ⁡  𝜃 + 9   tan ⁡  𝜃 = ⁢


  7


  − 5


  11


  − 6


  10


  𝜃


   3 x + y = 0


  x ≤ 0


    cot ⁡  𝜃 = −   3 3


    tan ⁡  𝜃 =  3


    sin ⁡  𝜃 = −  1 2


    cos ⁡  𝜃 =   3 2


    tan ⁡  𝜃 = − 2


  12 x − 5 y = 0


  x ≤ 0


  𝛼


  5   tan ⁡  𝛼 − 12   csc ⁡  𝛼 = ⁢


  25


  − 1


  15


  20


  − 25


  𝜃


  y = −  1 2 x


  x > 0


    sin ⁡  𝜃 +   tan ⁡  𝜃 = ⁢


  −   5 + 2  5 10


  −   10 +  5 5


    2 −  5 5


  −   10 − 2  5 10


    1 −  5 10


    sin ⁡  𝜃 =  1 5


  P ( − 3 ,   k )


  𝜃


  k


    6 4


  −   6 2


  −   6 4


  1


    6 2


  𝜃


  6 x + 8 y = 0


  y < 0


  10   cos ⁡  𝜃 − 12   tan ⁡  𝜃 = ⁢


  17


  − 17


  − 1


  1


  24


   ( a ,   −  3 4 )


  𝜃


    cos ⁡  𝜃 = ⁢


  −   7 4


  −   7 2


  −   a 4


  −   a 2


  −  5 4


  𝛼


  − 30 °


  𝛽


  − 670 °


  𝛼 + 𝛽 = ⁢


  80 °


  380 °


  110 °


  200 °


  20 °


  𝛼 = 475 °


  𝛽 = −   11 𝜋 6


  2 𝛼 + 𝛽


  𝛼


    65 𝜋 9


  𝛽


    5 𝜋 9


  𝛼 + 𝛽 = ⁢


    5 𝜋 3


    11 𝜋 9


    𝜋 9


  −   𝜋 9


    13 𝜋 9


  𝜃 =   11 𝜋 15


  48 °


  32 °


  49 °


  38 °


  35 °


  R


  1945 °


  Q


  − 950 °


  R + Q = ⁢


  165 °


  155 °


  175 °


  275 °


  255 °


  10


  10 − n 𝜋


  n = ⁢


  3


  6


  4


  7


  5


  𝜃 =   25 𝜋 7


    3 𝜋 7


    2 𝜋 7


    5 𝜋 7


    𝜋 7


    4 𝜋 7


  𝜃 =   23 𝜋 7


    2 𝜋 3


  2 𝜋


  6 𝜋


    22 𝜋 3


    21 𝜋 3


    20 𝜋 3


    13 𝜋 3


    31 𝜋 3


  𝜃 = 16


  16 − 5 𝜋


  5 𝜋 − 16


  16 − 4 𝜋


  4 𝜋 − 16


  6 𝜋 − 16


  𝜃 = 1225 °


  35 °


  65 °


  55 °


  45 °


  25 °


  𝛼 ′


  𝛼 = 920 °


    𝜋 9


    𝜋 3


    𝜋 5


    𝜋 10


    𝜋 6


  𝜃 = 2


  𝜋 − 2


  2 − 𝜋


  2 + 𝜋


  2 𝜋 − 2


    𝜋 2 − 2


  − 115 °


  65 °


  55 °


  75 °


  45 °


  25 °


    27 𝜋 5


  −   3 𝜋 5


  − 𝜋


  −   2 𝜋 5


  −   4 𝜋 5


  −   𝜋 5


  𝛼


    57 𝜋 2


  𝛽


  1270 °


  𝛼 + 𝛽 = ⁢


  100 °


  180 °


  190 °


  280 °


  210 °


  𝛼


  845 °


  𝛽


  − 705 °


  𝛼 + 𝛽 = ⁢


  70 °


  80 °


  180 °


  160 °


  150 °


  𝜃 =   13 𝜋 18


  𝜃


  50 °


  60 °


  45 °


  70 °


  36 °


  𝛼 ′


  𝛼 = − 4


  𝛽 ′


  𝛽 = 7


  𝛼 ′ + 𝛽 ′ = ⁢


  3 − 2 𝜋


  3 − 𝜋


  11 − 3 𝜋


  11 − 2 𝜋


  2 𝜋 − 3


  𝜃 = 12


  𝜃


  𝜃


  𝜃


  𝜃


  𝜃


  −   tan ⁡  ( 780 ° )   sin ⁡  ( 570 ° ) −   sec ⁡  ( − 585 ° )


     3 + 2  2 2


     3 − 2  2 2


    2  3 − 3  2 2


     3 −  2 2


     3 +  2 2


    sec ⁡  ( −   23 𝜋 6 )   cot ⁡  (   16 𝜋 3 ) = ⁢


   2 3


  −  2 3


  2


  −  3 2


  − 3


    tan ⁡  ( −   7 𝜋 6 ) +   sec ⁡  ( −   𝜋 6 )


    3 3


  −   3 3


  −   3  3 2


  −   2  3 3


    3 2


    cot ⁡  ( −   17 𝜋 3 ) +   sin ⁡  (   11 𝜋 6 ) = ⁢


    2  3 − 3 6


    2  3 + 1 3


     3 − 3 3


    2  3 − 1 6


     3 + 2 2


    tan ⁡  ( 570 ° ) +   csc ⁡  ( − 1020 ° ) = ⁢


   3


  −  3


  −   3 3


    3 3


   3 + 2


   3   tan ⁡  ( 750 ° ) + 2   sec ⁡  ( − 300 ° ) = ⁢


  5


  − 3


  7


  − 1


  2


    sec ⁡  ( − 480 ° ) −   cot ⁡   3 𝜋 4


  − 1


  − 3


    3 − 2  3 3


  3


    3 + 2  3 3


    sec ⁡   25 𝜋 6 −   tan ⁡  ( − 510 ° ) = ⁢


    3 3


    2  3 3


   3


  −   3 3


  −   2  3 3


    tan ⁡  (   23 𝜋 6 ) +   csc ⁡  (   11 𝜋 6 ) = ⁢


    −  3 − 6 3


    −  3 + 6 3


    − 2  3 − 3 6


     3 + 2 3


     3 − 2 3


    tan ⁡  ( 675 ° )   cos ⁡  ( − 240 ° ) −   csc ⁡  ( 495 ° )


    1 − 2  2 2


    1 + 2  2 2


    − 1 − 2  2 2


    1 −  2 2


    1 +  2 2


    tan ⁡  ( −   5 𝜋 3 ) +   csc ⁡  (   23 𝜋 6 ) = ⁢


   3 − 2


   3 + 2


  2 −  3


     3 + 2 2


     3 − 2 2


    sec ⁡  ( −   19 𝜋 4 ) ·   tan ⁡  (   17 𝜋 3 ) +   csc ⁡  (   11 𝜋 6 )


   6 − 2


     6 − 6 3


    2  6 − 1 2


  −  6 + 2


  −  6 − 2


    sec ⁡  ( 480 ° ) = ⁢


  −   2  3 3


  2


    2  3 3


  − 2


  − 1


  4   sin ⁡  ( − 870 ° ) +   tan ⁡  143 ° +   cot ⁡  53 ° = ⁢


  − 2


  2


  2  3


  − 2  3


  2  2


  4   sin ⁡  ( − 510 ° )   cos ⁡  300 ° +   cot ⁡  199 ° −   tan ⁡  251 ° = ⁢


  − 1


  1


  1 − 2  3


  − 1 + 2  3


  − 1 − 2  3


    cos ⁡  (   7 𝜋 4 )   tan ⁡  (   4 𝜋 3 ) +   cos ⁡  (   7 𝜋 6 ) = ⁢


     6 −  3 2


     6 +  3 2


     2 +  3 2


     2 −  3 2


     6 −  3 4


    sec ⁡  ( − 480 ° ) +   csc ⁡  (   71 𝜋 6 )


  − 4


  −  1 2


  − 2


  −  1 4


  − 3


    sin ⁡  150 ° +   tan ⁡   5 𝜋 4 +   sec ⁡  300 °


   7 2


   3 2


    5 −  2 2


   1 2


  4


    sin ⁡  ( − 210 ° ) +   cot ⁡  ( 735 ° ) +   tan ⁡  ( 285 ° )


   1 2


    2 2


  −   3 2


  −  1 2


    3 2


    cos ⁡  ( − 510 ° )   csc ⁡  ( 300 ° ) +   tan ⁡  ( −   9 𝜋 4 )


  0


   3 − 1


  − 2


   4 3


   3 4


    sec ⁡   23 𝜋 6   cot ⁡   13 𝜋 3 −   sin ⁡   7 𝜋 4


    4 + 3  2 6


    4 − 3  2 6


  −   4 + 3  2 6


    3  2 − 4 6


    4 +  2 2


    sin ⁡  (   7 𝜋 4 )   tan ⁡  600 ° +   cos ⁡  ( −   7 𝜋 6 ) = ⁢


  −   3 2  (  2 + 1 )


    3 2  (  2 − 1 )


    3 2  ( 1 −  2 )


    3 2  (  2 + 1 )


  −   2 2  (  3 + 1 )


    csc ⁡  ( 225 ° ) ·   tan ⁡  ( − 240 ° ) +   sin ⁡  150 °


   1 2 +  6


   3 +  1 2


     2 + 2  3  3


     6 + 4  3  2


   6 + 2  3


    cos ⁡   17 𝜋 4 −   tan ⁡  765 °   csc ⁡   11 𝜋 6 = ⁢


     2 + 4 2


  4  2


     2 − 4 4


     3 + 1 2


    2  2 3


    sin ⁡  ( −   7 𝜋 4 ) +   tan ⁡  ( 870 ° ) = ⁢


    3  2 − 2  3 6


   3 2


    3  2 + 2  3 6


    2  2 − 3  3 6


    − 3  2 − 2  3 6


    tan ⁡  ( 420 ° ) +   sec ⁡  ( 495 ° )   csc ⁡  ( 225 ° ) = ⁢


   3 + 2


  −  3 + 2


  −  3 − 2


    3 3 + 2


  −   3 3 +  1 2


  𝜃


    sec ⁡  𝜃 =   x + 4  x


  x > 0


    tan ⁡  𝜃 = ⁢


  −   2  2 x + 4  x


  −   2 x + 4  2 x


    2  x + 1  x


  −   4  x + 4  x


    4  x + 4  x


  x


    cot ⁡  x


    sin ⁡  x


  −   1 −    sin 2 ⁡  x   sin ⁡  x


    1 −    sin 2 ⁡  x   sin ⁡  x


  −    sin ⁡  x  1 +    sin 2 ⁡  x


     sin ⁡  x  1 +    sin 2 ⁡  x


  −   1 −   sin ⁡  x   sin ⁡  x


  x


    cot ⁡  x


    sec ⁡  x


       sec 2 ⁡  x − 1     sec 2 ⁡  x − 1


  −      sec 2 ⁡  x − 1     sec 2 ⁡  x − 1


  −      sec 2 ⁡  x + 1     sec 2 ⁡  x − 1


       sec 2 ⁡  x − 1     sec 2 ⁡  x + 1


  −  1     sec 2 ⁡  x − 1


    csc ⁡  𝜃 =   x + 1  x


  x > 0


  𝜃


    cot ⁡  𝜃 = ⁢


    1 + 2 x  x


    2 x − 1  x


      x 2 + 2 x  x


    2   x 2 + 2 x + 1  x


   1  x


    cot ⁡  𝜃 = u


  𝜃


    cot ⁡  𝜃   sec ⁡  𝜃 = ⁢


  −  1 +   u 2


   1 +   u 2


   1 −   u 2


  −  1 −   u 2


     u 2 − 1


    cot ⁡  𝜃 = m


  𝜋 < 𝜃 <   3 𝜋 2


    cos ⁡  𝜃


  −   m  1 +   m 2  1 +   m 2


  −   m  1 −   m 2  1 −   m 2


    −  1 −   m 2  1 −   m 2


    −  1 +   m 2  1 +   m 2


   1 −   m 2


  u =   sin ⁡  780 °


  v =   cot ⁡  ( − 950 ° ) +   tan ⁡  220 °


  4  (   u 2 + v ) = ⁢


  3


   3


  3 + 4   cot ⁡  40 °


   3 + 4   tan ⁡  40 °


  − 1


    cos ⁡  160 ° = A


    cos ⁡  340 ° +   sec ⁡  200 °


    1 −   A 2  A


    1 +   A 2  A


      A 2 − 1  A


   1  A


    A 2 + 1


    tan ⁡  20 ° = a


    tan ⁡  160 ° +   tan ⁡  ( − 380 ° ) = ⁢


  − 2 a


  0


  2 a


   1 +   a 2


    1 − a  a


    tan ⁡  324 ° = x


    csc ⁡  36 ° = ⁢


  −     x 2 + 1  x


      x 2 + 1  x


     x 2 + 1


  −    x 2 + 1


   1  x


    sec ⁡   9 𝜋 5 = x


    tan ⁡   𝜋 5 = ⁢


   x − 1


      x 2 − 1  x


     x 2 − 1


   x + 1


     x 2 + 1


    tan ⁡  ( 71 ° ) = b


     csc 2 ⁡  ( 19 ° ) + 1 = ⁢


    b 2 + 2


    b 2 + 1


  1


    b 2


    b 2 − 1


    tan ⁡  ( 24 ° ) = t


    tan ⁡  ( 516 ° ) +   cot ⁡  ( 156 ° ) = ⁢


    −   t 2 − 1  t


      t 2 − 1  t


      t 2 + 1  t


    − t − 1  t


    t + 1  t


  2 −    sin 2 ⁡  ( 40 ° ) −    sin 2 ⁡  ( 50 ° )


  − 3


  0


  3


  1


  − 1


  1 −    cos 2 ⁡  ( 20 ° ) −    cos 2 ⁡  ( 70 ° )


     cos 2 ⁡  ( 90 ° )


     sin 2 ⁡  ( 90 ° )


     sin 2 ⁡  ( 70 ° )


  1 −    sin 2 ⁡  ( 20 ° )


     sin 2 ⁡  ( 20 ° ) −    cos 2 ⁡  ( 20 ° )


   [   tan ⁡  (   11 𝜋 4 ) +   sin ⁡  ( −   13 𝜋 6 ) ] ÷  (    csc 2 ⁡  25 ° −    cot 2 ⁡  25 ° )


  −  3 2


   1 2


  0


   3 2


  −  1 2


    𝜋 2 < 𝜃 < 𝜋


  x = 5   sec ⁡  𝜃


      x 2 − 25  x = ⁢


  −   sin ⁡  𝜃


    sin ⁡  𝜃


  −   cos ⁡  𝜃


    cos ⁡  𝜃


  −   sin ⁡  𝜃    sec 2 ⁡  𝜃


  A


  B


     sec ⁡  B   sec ⁡  A = ⁢


    cos ⁡  A


    sin ⁡  A


    tan ⁡  A


  1


    cot ⁡  A


  A


  B


     csc ⁡  A   csc ⁡  B = ⁢


    tan ⁡  B


    sin ⁡  B


    cos ⁡  B


    cot ⁡  B


  1


    x 2 = ⁢


    tan ⁡  𝜃 = −   3 2


    sec ⁡  𝜃 =   7 2


    sin ⁡  𝜃 =   𝜋 2


    csc ⁡  𝜃 = −  1 2


    sin ⁡  𝜃 = − 2


    cos ⁡  𝜃 = −  3 2


    sec ⁡  𝜃 = −  2 3


    sec ⁡  𝜃 = 0


    cot ⁡  𝜃 = 0 . 93


    cos ⁡  𝜃 = −  4 3


    tan ⁡  𝜃 =  3 2


    cot ⁡  𝜃 = −  3 2


    csc ⁡  𝜃 = −  1 2


    sin ⁡  𝜃 = − 2


    sec ⁡  𝜃 = − 0 . 3


  𝜃


    cos ⁡  𝜃 = −  4 3


    sec ⁡  𝜃 = −  3 4


     sin 2 ⁡  ( − 𝜃 ) +    cos 2 ⁡  ( − 𝜃 ) = 1


    tan ⁡  𝜃 = 4


    cot ⁡  𝜃 =  1 4


     cot 2 ⁡  𝜃 =    csc 2 ⁡  𝜃 − 1


    csc ⁡  𝜃 = − 5


  𝛼


    sin ⁡  𝛼 +   cos ⁡  𝛼 = 1


  − 1 ≤   sin ⁡  𝛼 ≤ 1


  1 ≤  |   sec ⁡  𝛼 |


  1 ≤  |   csc ⁡  𝛼 |


  − ∞ <   tan ⁡  𝛼 < ∞


    (   sin ⁡  𝜃 +   cos ⁡  𝜃 ) 2 = 1


  𝜃


  90 ° < 𝜃 < 180 °


    cot ⁡  (   𝜃 2 )


    sec ⁡  𝜃 < 0


    csc ⁡  𝜃 < 0


  𝜃


    tan ⁡  𝜃 < 0


    cot ⁡  𝜃 < 0


  𝜃


    csc ⁡  𝜃 = 2


  𝜃


    cos ⁡  𝜃 = −   3 2


  90 ° ≤ 𝜃 ≤ 180 °


    tan ⁡  (   𝜃 2 )


    tan ⁡  𝜃 =  1 2


  𝜃


    tan ⁡  𝜃


   ( − ∞ ,   ∞ )


  0 ≤ 𝜃 <   𝜋 2


     tan 2 ⁡  𝜃 =    sec 2 ⁡  𝜃 − 1


    tan ⁡  ( − 15 ° ) = 𝛽


    tan ⁡  ( 15 ° ) = − 𝛽


  0 ≤ 𝜃 <   𝜋 2


    tan ⁡  𝜃 =  1 2


    sin ⁡  𝜃 = 1


    cos ⁡  𝜃 = 2


  0 ≤ 𝜃 <   𝜋 2


     sec 2 ⁡  𝜃 −    tan 2 ⁡  𝜃 = 1


  0 < 𝜃 <   𝜋 2


    sin ⁡  (   𝜃 2 )


    tan ⁡  𝜃


   ( − ∞ ,   ∞ )


    sin ⁡  ( −   𝜋 3 ) =   sin ⁡  (   5 𝜋 3 )


    tan ⁡  𝜃 =  3


  𝜃


    cos ⁡  𝜃 = −  1 2


    cot ⁡  𝜃 = 2


    sin ⁡  𝜃 = 2


    cos ⁡  𝜃 = 1


    sec ⁡  𝜃 > 0


    csc ⁡  𝜃 > 0


  𝜃


  90 ° < 𝜃 < 180 °


    sin ⁡  ( 2 𝜃 )


    sec ⁡  𝜃 =  10 3


    sin ⁡  𝜃 =  3 10


  90 ° < 𝜃 < 180 °


    sin ⁡  ( 2 𝜃 )


    sin ⁡  𝜃 +   cos ⁡  𝜃 = 1


  𝜃


    cot ⁡  𝜃 =  1 2


    sin ⁡  𝜃 = 1


    cos ⁡  𝜃 = 2


    sec ⁡  𝜃 = − 0 . 3


  𝜃


    𝜋 2 < 𝜃 < 𝜋


    sec ⁡  𝜃 > 0


    csc ⁡  𝜃 > 0


  𝜃


  − 90 ° < 𝜃 < 90 °


    sec ⁡  ( 𝜃 − 180 ° )


    cos ⁡   𝜃 2


    cos ⁡  ( 𝜃 + 180 ° )


    sin ⁡  ( 𝜃 − 90 ° )


    sec ⁡  ( − 𝜃 )


    sec ⁡  ( − 89 ° ) > 0


    cot ⁡  ( − 100 ° ) < 0


    cos ⁡  178 ° > 0


    tan ⁡  340 ° > 0


    sin ⁡  370 ° < 0


  − 90 ° < 𝜃 < 90 °


    sin ⁡  ( 𝜃 + 90 ° ) > 0


    sec ⁡   𝜃 2 > 0


    sin ⁡  ( 𝜃 + 90 ° ) < 0


    sec ⁡   𝜃 2 > 0


    sin ⁡  ( 𝜃 + 90 ° ) > 0


    sec ⁡   𝜃 2 < 0


    sin ⁡  ( 𝜃 + 90 ° ) < 0


    sec ⁡   𝜃 2 < 0


    tan ⁡  𝜃 < 0


    cos ⁡  𝜃 > 0


  −  5 13


  −  5 3


    − 3  5


  −   5 5


  −  3 4


    3 3


  −   12  6 5


  −   5 10


  −   34 + 3  34 15


    2  5 9


  18


  −  5  13


  4  2


  −   3  5 5


  −  17


    2 4


  −  3


    5 2


    13 3


  −   10 3


  − 17


  −   3  5 5


  −  5 12


  − 2  13


    2  3 3


  7


    cot ⁡  𝜃 = −   3 3


  25


  −   5 + 2  5 10


    6 4


  17


  −   7 4


  80 °


    5 𝜋 3


  48 °


  165 °


  3


    3 𝜋 7


    22 𝜋 3


  16 − 5 𝜋


  35 °


    𝜋 9


  𝜋 − 2


  65 °


  −   3 𝜋 5


  100 °


  70 °


  50 °


  11 − 3 𝜋


  𝜃


     3 + 2  2 2


   2 3


    3 3


    2  3 − 3 6


   3


  5


  − 1


    3 3


    −  3 − 6 3


    1 − 2  2 2


   3 − 2


   6 − 2


  − 2


  − 2


  − 1


     6 −  3 2


  − 4


   7 2


   1 2


  0


    4 + 3  2 6


  −   3 2  (  2 + 1 )


   1 2 +  6


     2 + 4 2


    3  2 − 2  3 6


   3 + 2


  −   2  2 x + 4  x


  −   1 −    sin 2 ⁡  x   sin ⁡  x


       sec 2 ⁡  x − 1     sec 2 ⁡  x − 1


    1 + 2 x  x


  −  1 +   u 2


  −   m  1 +   m 2  1 +   m 2


  3


    1 −   A 2  A


  − 2 a


  −     x 2 + 1  x


     x 2 − 1


    b 2 + 2


    −   t 2 − 1  t


  1


     cos 2 ⁡  ( 90 ° )


  −  3 2


  −   sin ⁡  𝜃


    cot ⁡  A


    tan ⁡  B


    tan ⁡  𝜃 = −   3 2


    sec ⁡  𝜃 =   7 2


    cot ⁡  𝜃 = 0 . 93


    cos ⁡  𝜃 = −  4 3


    sec ⁡  𝜃 = −  3 4


    sin ⁡  𝛼 +   cos ⁡  𝛼 = 1


    (   sin ⁡  𝜃 +   cos ⁡  𝜃 ) 2 = 1


  𝜃


  90 ° ≤ 𝜃 ≤ 180 °


    tan ⁡  (   𝜃 2 )


  0 ≤ 𝜃 <   𝜋 2


    tan ⁡  𝜃 =  1 2


    sin ⁡  𝜃 = 1


    cos ⁡  𝜃 = 2


    tan ⁡  𝜃 =  3


  𝜃


    cos ⁡  𝜃 = −  1 2


  90 ° < 𝜃 < 180 °


    sin ⁡  ( 2 𝜃 )


    sec ⁡  ( 𝜃 − 180 ° )


    sec ⁡  ( − 89 ° ) > 0


    sin ⁡  ( 𝜃 + 90 ° ) > 0


    sec ⁡   𝜃 2 > 0

