
FER3:		Analytic	Trigonometry	(CH	7)	
PYTHAGOREAN IDENTITIES:  

cos2θ + sin2θ = 1   1+ tan2θ = sec2θ   cot2θ +1= csc2θ  
EVEN-ODD IDENTITIES  

odd  even  odd  
SUM (or DIFFERENCE) OF COSINES ; 
cos(A − B) = cosAcosB + sinAsinB  

SUM (or DIFFERENCE) OF SINES ; 
sin(A − B) = sinAcosB − cosAsinB  

SUM (or DIFFERENCE) OF TANGENTS tan(A + B) = tanA + tanB
1− tanA tanB

; tan(A − B) = tanA − tanB
1+ tanA tanB

 

DOUBLE ANGLE FORMULAS   

sin(2θ ) = 2sinθ cosθ   cos(2θ ) = cos2θ − sin2θ   tan(2θ ) = 2 tanθ
1− tan2θ

 

         cos(2θ ) = 1− 2sin2θ  

                   cos(2θ ) = 2cos2θ −1  
HALF ANGLE FORMULAS     
 

     
	
Evaluate	the	following	expressions.		Show	all	work	and	steps.		Use	exact	values.	 	 	 	 	 	 		

1.	 ___________	 	 2.		Use	a	Difference	Formula.	

	 ________			
	
	
	
	

3.		Use	a	Sum	Formula.	 	 	 	 	 	 4.	 	 =	__________	 	

________	
	
	
	
	
	

5.	IF  tanA = − 4
3

; 
π
2
< A < π   AND  cosB = 1

2
; 0 < B < π

2  

       
 
SIN (A - B) = ____________________  
	
	

sin(−θ) = − sin(θ) cos(−θ) = cos(θ) tan(−θ) = − tan(θ)
cos(A + B) = cosAcosB − sinAsinB

sin(A+ B) = sin AcosB + cos AsinB

sin
α
2
= ± 1− cosα

2
cos

α
2
= ± 1+ cosα

2
tan

α
2
= ± 1− cosα

1+ cosα

sin85! i cos35! + cos85! i sin35! =

cos(300! − 45!) =

cos85! i cos35! − sin85! i sin35! =

tan 17π
12

⎛
⎝⎜

⎞
⎠⎟
=
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Solve for θ , 0 ≤θ < 2π   (in radians).   Show your work. 

6.  
 

 
 
Solve for θ , 0 ≤θ < 2π   (in radians).   Show your work.        

7.  = ___________    8.  = _________ 

 

                              

9.  = __________     10.  = ________ 

 

         

11. 
= __________    12.  = __________  

 

        
 
 

13. sin cos−1 1
2
+ sin−1 3

5
⎛
⎝⎜

⎞
⎠⎟
 = _______________   14. _______   

Note:  
Sin A = ___  Sin B = ____ 
Cos A = ___  Cos B = ____ 
 

2sinθ + 3 = 0
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484 CHAPTER 7 Analytic Trigonometry

7.5 E X ERe I 5 E 5

In Problems 21-44, use a calculator to find the value of each expression rounded to two decimal places.

21. sin" 0.1 22. cos-IO.6 23. tan"! 5 24. tan " 0.2

25. COS-1~ 26. sin-Ik 27. tan-I(-O.4) 28. tan-I(-3)

1 v2 . 1 V3
31. cos" -3- 32. sm- -5-

35. coC12 36. sec-I(-3)

39. cot"! (- \15) 40. cot " (-8.1)
43. COCI(_~) 44. coCI(-Vlo)

In Problems I-20, find the exact value of each expression.

1. sin"! 0 2. cosl l

O . I( V3')1. sm- -2
14. coCl1

9. tan " V3
13. cot' V3

2V3
17. see"! -3-

29. sin " (-0.12) 30. cos " (-0.44)

34. csc-15

38. cot " (-!)
42. sec-I(-1)

37. csc-I(-3)

41. csc! (-~)

In Problems 45-52, find the exact value of the expression.

45. sin(sin-1(0.54)] 46. tan [tan-I(7.4)]

49. tan[tan-I(-3.5)] 50. cos[cos-1(-0.05)]

53. Being the First to See the Rising Sun Cadillac Moun-
tain, elevation 1530 feet, is located in Acadia National
Park, Maine, and is the highest peak on the east coast of
the United States. It is said that a person standing on the
summit will be the first person in the United States to see
the rays of the rising Sun. How much sooner would a per-
son atop Cadillac Mountain see the first rays than a per-
son standing below, at sea level?
[Hint: Consult the figure. When the person at D sees the first
rays of the Sun, the person at P does not. The person at P sees
the first rays of the Sun only after Earth has rotated so that P is
at location Q. Compute the length of the arc subtended by the
central angle O.Then use the fact that, at the latitude of Cadillac ~ .
Mountain, in 24 hours a length of 27T(2710) miles is subtended, 61.
and find the time it takes to subtend this length.]

p 0<,
Rotatiov S
ofEarth 2710 e

miles

First rays

3. sin-I(-l)

7 . -I v2
.sm 2

1( V3)11. cos" -2
15. csc-1(-1)

I( V3)19. cot" --3-

4. cos-I(-l)

V3
8. tan-I-

3
-

12. sin " (- ~)

16. csc " v2
I( 2V3)20. csc" - -3-

47. cos " [ COS ( 4; ) ]
51. sin"! [sin ( _ 3;) ]

48. sin " [sin( - ;;)]

52. tan " [tan e;) ]
54. For what numbers x does sin (sin-I x) = x?

55. For what numbers x does cosicos " x) = x?

56. For what numbers x does sin'" (sinx) = x?

57. For what numbers x does cos " (cos x) = x?

58. Using a graphing utility, graph y = cot"! x.

59. Using a graphing utility, graph y = sec " x.

60. Using a graphing utility, graph y = csc " x.

Explain in your own words how you would use your cal-
culator to find the value of coCl10.

62. Consult three books on calculus and write down the de-
finition in each of y = sec " x and y = csc " x. Compare
these with the definition given in this book.

Sun

--------------------------~--------~--~--------------------
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cos sin−1 − 1
2

⎛
⎝⎜

⎞
⎠⎟

⎡

⎣
⎢

⎤

⎦
⎥
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csc−1 2 =

sin(A+ B) = sin AcosB + cos AsinB



Solve for θ , 0 ≤θ < 2π   (in radians).   Do not use a calculator.  Show your work. 

15.    16. sin(2θ) = 1
2
    17. tan θ − π

2
⎛
⎝⎜

⎞
⎠⎟ = 1  

                                  
 
 
 
 
 
 
 
 
 
            
   
 
 

                                                                                            
 

18.2sin2θ − 3sinθ +1= 0        19. 3cosθ + 3= 2sin2θ  
 
 
 
 
 
 
 
 
 
 
Solve for Angles.  Use a calculator.  Set the calculator in radian mode. 

20.  sinθ = .3 ,        21. cotθ = 2  
 
        
 
 
 
 
 
 
	
	
	
	

2sinθ + 3 = 0
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