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Analytic Trigonometry Odd Solutions 
 
1-1 Free Response Homework 

1. QI,  

  
 10° is in Quad I;  in QI  
 

 
 
3. QIII,  

  
196° is in Quad III;  in QIII  
 

 
 
 
 
 
 
 
 

 θ ref
= 10°

730° = 10° + 360 2( )
 θ ref

= θ

x

y

 θref =16°
4876° = 196° + 360 13( )

 θref =θ −180°

x

y
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5. 
 

; ;   

       
 
7. 

 
;  

 
       

9. ; in Quad I, 

; ;  

 
  

 

11.  in Quad III,  

; ;  

 

13.  in Quad II ;  

 in Quad II,  

; ; 
 

 

1-1 Multiple Choice Homework 

1. C   

 

3. A  
 
so  

  x = 6, y = 8→ r = 62 +82 = 10

 
sinα = 4

5
; cosα = 3

5  
tanα = 4

3
; cotα = 3

4  
cscα = 5

4
; secα = 5

3

  x = 2, y = −3→ r = 22 + 32 = 13

 
sinα = −3

13
; cosα = 2

13  
tanα = −3

2
; cotα = − 2

3  
cscα = − 13

3
; secα = 13

2

  
sin A = 2

3
= y

r   → y = 2, r = 3→ x = ± 32 − 22 = ± 5   x = 5

 
sinα = 2

3
; cosα = 5

3  
tanα = 2

5
; cotα = 5

2  
cscα = 3

2
; secα = 3

5

  
tan B = 25

24
= y

x   → y = −25, x = −24   → r = 242 + 252 = 1201

 
sinB = −25

1201
; cosB = −24

1201   
cot B = 24

25  
cscB = − 1201

25
; secB = − 1201

24

  
secϕ  = − 37

3
=

r
x   → x = −3, r = 37 → y = ± 37 − 9 = ±2 7

  y = 2 7

 
sinϕ = 2 7

37
; cosϕ = −3

37  
tanϕ = −2 7

3
; cotϕ = −3

2 7  
cscϕ = 37

2 7

 
sinθ tanθ = y

r
i
y
x
= y2

xr

  x = −3, y = 4 tanθ = y
x
= 4
−3
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5. B   
so  

 

7. C  

 
9. D 6x is the adjacent side and the hypotenuse = 1.  The opposite side 

would be .  

 

 
 
1-2 Free Response Homework 
 

1.     3.  

 

5.    7.  

   
9. See notes 
 

  x = −9, y = 5 tanθ = y
x
= 5
−9

tan42° = h
100

→ h = 100 tan42° ≈ 90 ft

h

100

42°

6x( )2 + opp( )2 = 1→ opp = 1− 6x( )2 = 1− 36x2

sin cos−1 6x( ) = opphyp = 1− 36x2

1

1

6x

θ

  
45 i

π
180

= π
4   

−246 i
π

180
= − 41π

30

  
π
10

i
180
π

= 18°
  
9π
2

i
180
π

= 810°
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11.  

 

13.  

 

15.  

 

17.
 

 

 
 

 
1-2 Multiple Choice Homework 
 
1. C    
 
3. E  Unit Circle 
 

5. B   

 
  

 
 
1-3 Free Response Homework 

1. 0.242  See calculator (degree mode) 
 

 
sin

π
6

 cos
π
3
+ sin

π
3

 cos
π
6

 
= 1

2
⎛
⎝⎜

⎞
⎠⎟

1
2

⎛
⎝⎜

⎞
⎠⎟
+ 3

2
⎛

⎝
⎜

⎞

⎠
⎟

3
2

⎛

⎝
⎜

⎞

⎠
⎟ =

1
4
+ 3

4
= 1

 
sec2 5π

3
− tan2 2π

3  
= 2( )2

− − 3( )2
= 4− 3= 1

 csc135° tan45°cos315°
  
= 2 i1i

1
2
= 1

 

1
csc45° + cot 225°

+ 1
csc135°− cot 45°

  

=
1

2 +1
+ 1

2 −1

=
1

2 +1
i

2 −1
2 −1

+ 1
2 −1

i
2 +1
2 +1

=
2 −1+ 2 +1

2 +1( ) 2 −1( ) =
2 2 −1 +1

2( )2
−12

=
2 2

1
= 2 2

  x = sin−1 0.5( ) = ±30°

Arc length = 2πr mcentral ∠

2π
⎛
⎝⎜

⎞
⎠⎟

4 = 2π 2( ) mcentral ∠

2π
⎛
⎝⎜

⎞
⎠⎟

, so mcentral ∠ = 2 radians
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3.  –0.839 See calculator (degree mode) 
 
5.  1.041  See calculator (radian mode) 
 

7.  

 

9.   

       

11.    

   

13.    is in Quad I  

 

15.   

 is in Quad II 
 

17.    is in Quad IV 

  
1-3 Multiple Choice Homework 

1. B  sin cancels sin–1 
 

3. D  ;  ,  

so must be in QII 

  

sin−1 0.652( ) =
40.693° ± 360°n
180− 40.693°( ) ± 360°n

= 139.307° ± 360°n

⎧

⎨
⎪

⎩
⎪

 sec−1 1.781( )
  
= cos−1 1

1.781
⎛
⎝⎜

⎞
⎠⎟
= ±55.842° ± 360°n

 arccot −0.652( )
  

= tan−1 1
−0.652

⎛
⎝⎜

⎞
⎠⎟
=

−0.993± 2πn
π + −0.993( ) ± 2πn

= 2.149 ± 2πn

⎧

⎨
⎪

⎩
⎪

or − 0.993±πn

  

sin−1 2
3

⎛
⎝⎜

⎞
⎠⎟
=

41.810°± 360°n
180− 41.810°( ) ± 360°n

= 139.190° ± 360°n

⎧

⎨
⎪

⎩
⎪

  → 41.810°± 360°n

 
sec−1 − 37

3
⎛

⎝⎜
⎞

⎠⎟   
= cos−1 − 3

37

⎛
⎝⎜

⎞
⎠⎟
= ±119.551° ± 360°n

  →119.551° ± 360°n

 
csc−1 − 6

5
⎛
⎝⎜

⎞
⎠⎟   
= sin−1 − 5

6
⎛
⎝⎜

⎞
⎠⎟
= −0.985± 2πn

4.127 ± 2πn
⎧
⎨
⎩

  → 4.127 ± 2πn

  
A = sin−1 0.8364( ) = 0.991

2.151
⎧
⎨
⎪

⎩⎪
  tan A = −1.5258

 ∠A
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5. E   means adjacent = 6x  and hypotenuse = 1, so  

opposite =  and  

 
7. C 

 

 
 
1-4 Free Response Homework 

1.   
 
3.   

 
5.  

 
 
7. 

 
 

 

9.  

 

11.   

  

 

  cos−1 6x

  1− 36x2

  
sin = opp

hyp
= 1− 36x2

1

  

cx + 7 = cx2 −5 at x = 2
2c + 7 = 4c −5
12 = 2c
c = 6

   3
!s − 2!r = 3 −2

!
i + 9
!
j( )− 2 60

!
i +11

!
j( )    = −6

!
i + 27

!
j −120

!
i − 22

!
j = −126

!
i +5
!
j

   3
!u − 7!s = 3 15

!
i +8
!
j( )− 7 −2

!
i + 9
!
j( )    = 45

!
i + 24

!
j +14

!
i − 63

!
j = 59

!
i − 39

!
j

   3
!s + 2!r = 3 −2

!
i + 9
!
j( ) + 2 60

!
i +11

!
j( )    = −6

!
i + 27

!
j +120

!
i + 22

!
j = 114

!
i + 49

!
j

   3
!s + 2!r = 114( )2 + 49( )2 = 15397

   
!u − 3!s = 15

!
i +8
!
j − 3 −2

!
i + 9
!
j( )    = 15

!
i +8
!
j + 6
!
i − 27

!
j = 21

!
i −19

!
j

   
!u − 3!s = 21( )2 + −19( )2 = 802

   
!r = 60( )2 + 11( )2

   
= 3721 = 61→ unit !r =

60
61
!
i + 11

61
!
j

   −3
!
t + 4!s = −3 −4

!
i + 7
!
j( ) + 4 −2

!
i + 9
!
j( )

   = 12
!
i − 21

!
j −8
!
i + 36

!
j = 4
!
i +15

!
j

   

−3
!
t + 4!s = 4( )2 + 15( )2 = 241

unit−3
!
t +4!s =

4
241

!
i + 15

241

!
j
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13.   

  

 

  

 
 

 10.628 units at 43.605° 
 
 
15.   

      

 

 

 
4.661 units at –141.527° (or 218.473°) 

 
17.  

  
 

 

 

 
 
400.125 mph at –81.432° (or 278.568°) 
 

 
  

   
!v + !w =  6 cos30°i + 6 sin30° j

  

+ 5cos60°i +5 sin60° j

= 7.696i + 7.330 j

   
v + w
! "!!!!

= 7.6962 + 7.3032 = 10.628

 
θ = cos−1 7.696

10.628
⎛
⎝⎜

⎞
⎠⎟
= 43.605°

   
!v + !w = 10 cos98°i +10 sin98° j 

  

+ 13cos260°i +13 sin260° j

= −3.649i − 2.900 j

   
v + w
! "!!!!

= 3.6492 + 2.9002 = 4.661

 
θ = −cos−1 −3.649

4.661
⎛
⎝⎜

⎞
⎠⎟
= −141.527

   p = 400cos280( )!i + 400sin  280( ) !j
   
w = 10cos190( )!i + 10sin190( ) !j
   p + w
! "!!!!

= 59.611i − 395.660 j

   
p + w
! "!!!!

= 59.6112 + 395.662 = 400.125

 
θ = −cos−1 59.611

400.125
⎛
⎝⎜

⎞
⎠⎟
= 181.432
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19.     

   
 

  

 
 455.672 mph at 75.145° 
 
 
21.  

   
 

   

 89 lbs at 49° 
 
23.  

  

 

 

   

 101.692 yards at 23.532°;  
 No, he does not get out because he only went 93.235 yards at 0 

   p = 500cos80( )!i + 500sin80( ) !j
   
w = 60cos300( )!i + 60sin300( ) !j
   p + w
! "!!!!

= 59.611i − 395.660 j

   
p + w
! "!!!!

= 116.8242 + 440.4422 = 455.672

 
θ = −cos−1 116.824

455.672
⎛
⎝⎜

⎞
⎠⎟
= 75.145

   s = 50cos142( )!i + 50sin142( ) !j

   

m = 20cos2443( )!i + 20sin243( ) !j
e = 120cos27( )!i + 120sin27( ) !j
   s+ m+ e
! "!!!!!!!

= 54.44i + 67.441 j

   
s+ m+ e
! "!!!!!!!

= 54.442 + 67.4412 = 89.239

 
θ = cos−1 58.440

89.239
⎛
⎝⎜

⎞
⎠⎟
≈ 49

   a = 27cos7( )!i + 27sin7( ) !j

   

b = 5cos− 45( )!i + 5sin− 45( ) !j
c = 75cos33( )!i + 75sin33( ) !j
   a + b+ c
! "!!!!!!

= 93.235i + 40.603 j

   
a + b+ c
! "!!!!!!!

= 93.2352 + 40.6032 = 101.692

 
θ = cos−1 93.235

101.692
⎛
⎝⎜

⎞
⎠⎟
≈ 23.532
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1-4 Multiple Choice Homework 

1. B  

 
;    

 

 

 
 

 
3. E 

 
 

 
5. E  

 

 

  
 

 

  

 

 
 
 
  

   
!v = 1,  3( ) = i + 3 j

   
!u = 3,  − 2( ) = 3i − 2 j

   

3!v − !u = 3 i + 3 j( )− 3i − 2 j( )
= 3i + 3 3 j − 3i + 2 j

= 3 3 + 2( ) j

   

3!v − !u = 02 + 3 3 + 2( )2

= 3 3 + 2

v = 72 + −6( )2 = 85

b = 48cos303( )!i + 48sin303( ) !j
c = 8cos34( )!i + 8sin34( ) !j
b+ c
! "!!!

= 32.775i − 35.783 j

b+ c
! "!!!

= 32.7752 + −35.783( )2 = 48.524
θ = −cos−1 32.775

48.524
⎛
⎝⎜

⎞
⎠⎟
= −47.512
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Analytic Trigonometry Practice Test Solutions 
 
Part 1: CALCULATOR ALLOWED           
 
1. C 

 

 

 
2. D 

  

 
3. B 

 
The supplement of , so  

 
4. C      If , then   
 

5. B    

 

6. C    

 
7. A    
 

Part 2: CALCULATOR ALLOWED      
1. 

 
, , , ,  

 
       

 

2. 
 

; in Quad III, 
 

 
arcsec1.8+ arccsc1.8 = cos−1 1

1.8
⎛
⎝⎜

⎞
⎠⎟
+ sin−1 1

1.8
⎛
⎝⎜

⎞
⎠⎟
= 90°

   
3
!
i − 2

!
j = 32 + 2( )2

= 11 = 3.317

  A = sin−1 0.4321= 25.601°
  ∠A = 154.399  tan154.399° = −0.4791

  cos67° = tan x° x° = tan−1 cos67°( ) = 6.8

   
r cosθ = r i

x
r
= x

  
tanα = y

x
= −9

5

  arccos cos x( ) = x = 0

  x = −5, y = 7 → r = 52 + 72 = 74

  
sin A = 7

74   
cos A = −5

74   
tan A = − 7

5
,
  
csc A = 74

7   
sec A = − 74

5   
cot A= − 5

7

  
cot B = 7

23
= x

y   y = −23, x = −7
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, , , ,  

 

3. ,  

 
 

 
4a.  
 

  b.   

 

 

 
5.  

  

  
 

 
 

 
 

 508.403mph at –171.232° (or 188.768°) 
 
 
6a. QIV,  
  

 345° is in QIV;  in QIV  
  
  b. QI,   

  r = 232 + 72 = 578

  
sin B = − 23

578   
cos B = − 7

578   
tan B = 23

7   
csc B = − 578

23   
sec B = − 578

7

  
A = +cos−1 −5

74
= 125.538° ± 360°n

  
B = cos−1 − 7

578

⎛
⎝⎜

⎞
⎠⎟
= −106.928° ± 360°n   or 253.072° ± 360°n( )

 csc −118( ) = −1.133,  cos 136( ) = −0.719,  tan 32( )  = 0.661

  
cos−1 −.215( ) = ±102.416° ± 360°n,  tan−1 1

1.48
⎛
⎝⎜

⎞
⎠⎟
= 34.046° ±180°n,  

  
sin−1 1

.982
⎛
⎝⎜

⎞
⎠⎟
= DNE, sin−1 .982( ) = 79.113± 360°n

   p = 508cos182( )!i + 508sin  182( ) !j
   
w = 60cos275( )!i + 60sin275( ) !j
   p + w
! "!!!!

= −502.461i − 77.501 j

   
p + w
! "!!!!

= 502.4612 + 77.5012 = 508.403

 
θ = −cos−1 502.461

508.403
⎛
⎝⎜

⎞
⎠⎟
= −171.232

  θref = 15°

1785° = 345° + 360 4( )
 θ ref

= 360°−θ

  θref = 58°
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 58° is in QI;  in QI 
   
  c. QI,   

  
 74° is in QI;  in QI 
 
  d.   QIV,  
 -31° is in QIV;  in QIV  
 
Part 3: NO CALCULATOR ALLOWED      
      

7a.  

   

  b.  

 

 

 

 
 

−1382° = 58°− 360 4( )
 θ ref

= θ

  θref = 74°
434° = 74° + 360 1( )

 θ ref
= θ

  θref = 31°

 θ ref
= θ

 
sin 4π

3
tan2 7π

4  
= − 3

2
⎛

⎝
⎜

⎞

⎠
⎟ −1( )2

= − 3
2

 
cot

7π
6

sec
5π
4

+ sin
4π
3

 

= 1
3

− 2( ) + − 3
2

⎛

⎝
⎜

⎞

⎠
⎟ =

− 2
3

+ − 3
2

⎛

⎝
⎜

⎞

⎠
⎟ =

−2 2 − 3 3
2 3

 
=

−2 2 − 3( )
2 3

3
3
= −2 6 − 3

2


