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2.1 Exercises

1.

L

10.

complementary; cotangent
24 .
7; reciprocals

opposite; hypotenuse
adjacent; hypotenuse
Answers will vary.

Answers will vary.

The numerator of these ratios will always be
smaller than the denominator (hypotenuse).

a. sec30°= hyp izﬁ
adj 3 3

b, cse30°=MP_2_5
opp 1

c. cot30°=a—dJ=£=\/§
opp 1

a. sec60°= hyp 2 =2
adj

b. c¢sc60° hyp:i_ﬁ
opp V3 3

c. cot60° a—djzizﬁ
opp 3 3

o cosdseo i1 2
hyp V2 2

b. sin45° p_1_+2
yp V2 2

c. tan45° pp:1—1
adj 1

dJ

b. csc45° hﬂ:ﬁ:ﬁ
opp 1

c. cot45° a—dj—lzl
opp 1

11.

12.

13.

14.

Use

15.

16.

a. COSA=——=—
hyp 5
b smA:ﬂ—g
hyp 5
c tanA:ﬂ—é
adj 4
a cosB=a—dJ—3
hyp 5
b. sinB=——F OPP _ 4
hyp s
c. tanB ﬂ 4
adj 3
a secB—hyP >
adj 3
b cscB:ﬂ 2
opp 4
c cotB—a—dJ=E
opp 4
a secA:h—y[.)—é
adj 4
b cscA:hﬂ §
opp 3
c cotA=a—dJ 4
opp 3

the following diagram in 15 — 24. Note that it

is not drawn to scale.

cosf=— > =— adj
13 hyp

opp =+/13* —5° =+/144 =12

Sin@:g; CSCQZE; secezﬁ;
13 12 5
tan¢9=£; cotH:i
5 12
sinf =— 20 = opp
29 hyp
adj=+/29> —20% =+/441 =21
cosH:g; sec¢9=§; csc6=§;
29 21 20

21

tan9=§; ot@=
21 20

37
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NI

17. tan9=&=ﬂ 22. csc&’=3=§=m
13 adj 1 opp
hyp = /13> +84% =4/7225 =85 adj=3* -1 =/8=22
13 85 13 ) 1 1
cos@=—; secd=—; cotd=—; cos@ = ; sinf=—; tanf=——==
T Yo
sinf=—; cscf=—
85 84 sec&zi:ﬂ; cotQZ&:%/E
22 1
18. secé?:ﬁ:hil_) ¢t adj
45 adj 23. cot6=t=I=—
0
opp =+/53> — 452 =/784 =28 PP
45 )3 45 hyp =+/t* +1* =~/1* +1
cosf=—; tanf@=—; cot@ =— 3
53 45 28 cosf=_ L ]t +1
= =— :
sin9=§; csc¢9=§—z 2+1 T+l
. 1 ?+1
. sm¢9=—,—2 1= 711 ;
19. cot¢9=%=a—dJ e -
opp 1 t"+1
tan@==; secl = s esch =+t +1
hyp=+/22+11% =125 =55 !
sin49=1—1; tan6=1—1; csc¢9=ﬁ 24, sin@=;=L=0PP
55 2 11 1 hyp
cos&zi; sec@zﬂ adj=~1=1> =1-¢
s\vs 2 T
coselel—tz;tanﬁz\/l_z:tl _2t ;
. — —t
20. cos49=g=a—dJ 1=t
5 fwp secl = L _ l_tz' cosﬁ—l'
Opp=\/32—22 =\/§ 1-12 1-¢* , t,
NI
siné?:—s; cscé?:i; cot¢9=i cotf =
3 J5 J5 t
5 3
tan9=§; se06=5 25. For ZA, (adj, opp)=(21,20).
26. For /B, (adj, opp)=(20,21).
21, tan@=2=2=PP (adj, opp)=(20,21)
1 adj
hyp = 2422 =5 27. For ZA, (adj, opp):(x/§,2).
COSQ—L—ﬁ' s'nﬁ—i——zx/g
5 ! VA 28. For ZB, (adj, 0pp)=(2,\/§).
J5 1
secé?:x/g; CSCQZT; cot&:z 29. For /B, (adj, opp)=(6.5,7.2).
30. For ZA, (adj, opp)=(7.2,6.5).
31. For £B, (adj, opp) =(a.b).

32. For ZA, (adj, opp)=(b.a).



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Section 2.1 A Right Triangle View of Trigonometry

For ZA, adj=+73* —48* =/3025 =55 43.

(adj, opp) =(55,48)

For /B, opp =~/73" —48> =/3025 =55

(adj, opp)=(48,55)
sin47° = cos(90° —47°) =cos43°
sin12° = cos(90°—12°) = cos 78°
cot69° = tan (90° - 69°) = tan 21°
cscl7° =sec(90°—17°) =sec73°
sin(4x)° = cos(5x)°
sin(4x)° = cos(90—4x)°

5x=90-4x
9x=90

x=10 45.

cos(2x)° =sin(3x)°
cos(2x)° =sin(90-2x)°

3x=90-2x 46.
5x=90

x=18
cot(6x—1)°=tan(5x+3)° 47.

cot (6x—1)°=tan[90—(6x—-1)]°
5x+3=90—(6x-1)

S5x+3=90-6x+1 48
5x+3=91-6x
11x =88
x=8
csc(6x—3)°=sec(2x+5)° 49.

csc(6x—3)°= sec[90_(6x_3)}o

2X+5:90_(6X_3) 50
2x+5=90—-6x+3 '
2x+5=93-6x
8x =88 51
x=11

52.

53.

44.

o 30° 4 30°
sin @ 1 M V3
cosd g cscl 2
tan &5 secd | 2B

sin(90-6) | £ cotd |3
cos(90-6) | +

(2 45° 6 45°
sin @ % tan(90-6) | 1
cos @ % cscd V2
tan @ 1 sec & */E

sin(90— 6) % cotd 1
cos(90—-8) %

\/ECSCISOZ\/ESGC7SO=\/6(\/6+\/§)
=6+12=6+23

csc’15° = sec? 75°=(\/g+\/§)2
=6+2412+2=8+212 =8+4/3

cot215°:tan275°:(2+\/§)2
=4+43+3=7+43

. \/gcot15°:\/§tan75°:\/§(2+\/§)

=23+3=3+23

sin _ sino

— = =tana
sinff  cosa

cos sino
—ﬂ =——=tano
cosa¥ coso

. sec’a=tan’ o +1=cot’ f+1

cot’ @ =csc’ a—1=sec’ f—1

tan” arsec” f—cot’ B
=tan’ arcsc’ o —tan’ &
=tan’ a(0502 a—l)
=tan’ arcot’
=1

39
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54. sin’ artan® B+cos’ S 63. a. Letx be the length of the diagonal of
one side of the box.

x =102 +10> =+/200 =10+/2 cm

Now, let d be the length of the diagonal

=sin’ acot’ ¢ +sin’* &
=sin’® Ot(cot2 o+ 1)

=sin’acsc’ o

=1 that passes through the center of the box.
2
55 o 32 x=1[10°+(1052) =300 =104/3 cm
) cos@ ) o
_32(02)(08) b, sing=PP_ 10 V3
1%os 45 hyp 10v3 3
J2 64. a. Letx be the length of the diagonal of
2 bottom of the box.
~7.2 fi/sec x =257 +45” =/2650 = 5106 cm
9.8msin @ Now, let d be the length of the diagonal
56. o= 0.017rsecd that passes through the center of the box.

9.8msin30°

700 > —2-omsmoU x=,[102+(5\/ﬁ)2

T 0.01z-1-sec30° ~ 3
~700-0.0171-sec30 =+/2750 =5+4/110 cm

m_ .
9.8sin30°  cosg=24i _5VI106 _ [53
m<52kg hyp 54110 55
0 30
57. taﬂ‘9=LP=—=3~75 65. cotu="—s x=hcotu
adj 8 h
cotv——x_d%cotv——hcom_d
58. cot6=a—dj=ﬁ=6 h h
opp 6 hcotv=hcotu—d
d:hcotu—hcotv:h(cotu—cotv)
59. secﬁzh—yr.)zgzlﬁ h=L
adj 8 cotu—cotv
60. cs06=m=§=i 66. sina=% 5c= .a
opp 6 3 c sina
d d
tanad=——>c=
61. hyp=+122+9>=+/225=15 c tanar
. a d a sinoa
adj 12 — = —= =cosa
cosf=——=—=0.8 sin tana d tana
hyp 15

. a
cosa:smﬂzz

2 2 2
cosﬂ=\/1—sin2ﬂ=\/1—%=\/d—a

d

62. hyp=+7.5"+10* =/156.25 =12.5

sing=2PP_ 10 _4¢
hyp 12.5

sin @

29

67. =cotf@cosl

tan
sin @-cot” @ = cot Ocos O

. cos’é

sinf-——;
sin” @

cos’ @

=cotf@cosél

- =cotfcosf
sin @
cot@cos@ =cot@cosd



68. cosa+tanasina =seco

(22
-SInx =seca

(21
=seca
cosox

cos’a sin*a
+

=seca
coso coso

=secoa
cosox
SeCx =secor

c=~Na*+b’
=+7*+9?
e =

69.

\130
[ 72 2
Nl +d? cosﬂ:—d —2 -

d

=

(V130) +(8.75)
=130+ 765625

=144 m

70. Sin9=—§:>y=—2, r=3

Since cos@ >0, x is positive.
The angle @ is in quadrant I'V.

x=43=(-2)" =5
2 _ 25

cos0=§; tanf = ——— = —

3 35 J5

csc&=—§; sec=—==——; cotf@=——
2 5 2

71. hyp=+/(-2)’ +(-5)° =29

cos’ @tan® @ = (cos ftan 6)2

&1
V29 N2
_2
29
72. Since 2k +1 is odd for any integer &,

[90(2k + 1)]° represents an odd multiple of
90°. Therefore, cos[90(2k+1)]°=0.

Section 2.2 Solving Right Triangles 41

2.2 Exercises

f=tan"' x

solve; three; sides

Pythagorean; hypotenuse; tan™'; angle
tangent; cotangent

To find the measure of all three angles and all
three sides.

cosine, secant, tangent, and cotangent

B =90° — 30° = 60°
sin30° = -2 4 =1965sin30° = 98 cm
196

c0s30° = &; b =196c0s30° =98+/3 cm

Angle Side
A=30°| a=98cm
B=60° | b=98/3cm
C=90°| c=196cm

B =90°-60°=30°

sin 60° = @; ¢sin60° =420
c

e=—20 _ 220 30 _rs003t

sin 60° \/5/2 NG

b .
28003

—14003 ft
Angle Side
A=60° | a=420ft
B=30° | b=14043 ft
C=90° | c=2803 ft

cos60° = b=28013cos60°

B=90°-45°=45°
sin45° =£; ¢sin45°=9.9

c

9.9 99 19.8
c=—22 =2 = 22-992mm
sind5° 22 2
a
cos45°=——
9.92

a=9.92cos45° = 9.9\@% =9.9
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10.

11.

12.

Chapter 2 Right Triangles and Static Trigonometry

(continued)

Angle Side
A=45°| a=9.9mm
B=45°| b=9.9 mm
C=90° | c=9.9v2 mm

A=90°—-45°=45°

sin45°=&; csin45°=81.9
c

81.9 81.9 1638—819\/_m

~ sin45° \/7/2
b=81.9 m (Isosceles tnangle)
Angle Side
A=45°| a=819m
B=45°| b=819m
C=90° | c=819v2m

B =90°-22°=68°
. 14 .
sin22°=—; ¢sin22°=14
c
c= _14 =37.37Tm
sin 22°
14
tan22°=;; btan22°=14
14
tan 22°

Angle Side
A=22°| a=14m
B=68°|b=34.65m
C=90°]¢c=3737m

b= =34.65m

B=90°-49°=41°
sin49°=g; ¢sin49° =89
c

c= .89 =~117.93 in.
sin 49°

tan49° = % btan49° =89

89

b= =77.37 in.
tan49°
Angle Side
A=49°| a=89%in.

B=41°| b=77.37in.
C=90°| c=117.93in.

13.

14.

15.

16.

A=90°-58°=32°

cos58°=£; ccos58°=5.6
c

5.6

cos58°

=~10.57 mi

tan58°=—

b=5.6tan58° ~8.96 mi

Angle

Side

A=32°
B =58°
C=90°

a=5.6mi
b =8.96 mi
c=10.57 mi

B=90°-51°=39°

sin51°

cosS51°

=9 . 41=238sin51°~184.96 ft
38

=%; b=238co0s51°=149.78 ft

Angle

Side

A=51°
B=39°
C=90°

a=184.96ft
b=149.78 ft
c =238ft

B =90°-65°=25°

sin 65° = ﬁ; csin65° = 625;
c

625
sin 65

== 689.61 mm

tan 65° = % btan 65° = 625;

625
tan 65°

=~ 291.44 mm

Angle

Side

A=065°
B =125°
C=90°

a=625mm
b =291.44 mm
¢ =689.61 mm

A=90°-28°=62°

sin28° =
45.8
sin 28°

45'8; csin28°=45.38;

=97.56 m

tan28° = ﬁ ;atan28°=45.8;

45. 8
tan 28°

=~86.14 m

Angle

Side

A=62°
B =28°
C=90°

a=86.14m
b=458m
¢c=97.56m




17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

sin27°=0.4540
c0s72°=0.3090

tan 40° =0.8391
cot57.3°=0.6420
sec40.9°=1.3230
csc39°=1.5890
sin65°=0.9063
tan84.1° =9.6768

A =sin"'(0.4540) =~ 27°

B =cos™'(0.3090) = 72°

6 = tan™' (0.8390) = 40°

A=tan™ ( j ~57.3°

0.6420

B=cos™ (Lj ~40.9°
1.3230

1
=sin™ =~ 39°
P (1.5890)

A =sin"'(0.9063) = 65°

B=tan"'(9.6768) =~ 84.1°
o = tan ™ (0.9896) = 44.7°
o =cos™ (0.7408) = 42.2°
o =sin™'(0.3453) =~ 20.2°

o = tan™ (3.1336) = 72.3°

tan @ = i; 6=tan" (lj ~18.4°
18 3

. 14 . (14
sinf=—; f=sin" | — |=69.0°
p 15 p (15)

39.

40.

41.

42.

43.

44.

45.

46.

47.

Section 2.2 Solving Right Triangles 43

19.5 (195
tany=——; y=tan | — |=46.2°
Y 18.7 Y [18.7}

sinA= i; A=sin™ (i) ~53.8°
6.2 6.2

cos B = §; B=cos™ (EJ =61.6°
2 2

tano = E; a=tan” E =~ 46.9°
207 207

52 mm

A 25

sin 25° =5a—2; a=52sin25°=21.98 mm

c 55°

31 ft
sin55°=ﬂ; csin55°=31
C
c= 31 ~37.84 ft
sin55°
1.9 mi
32°
A b

tan32° =%; btan32°=1.9

b= 1.9 =~ 3.04 mi
tan 32°
00529.6°=i
9.5

a=9.5c0s29.6° = 8.26 yd

€08 62.3°= 825 ; €c0862.3°=82.5

c

c= _825 =177.48 furlongs
c0s62.3°
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b
32.8
b=32.8tan12.5°~7.27 km

48. tanl2.5°=

49. sinf = 2—A
ab
_2(38.9)
a7N24)
6 =sin"" 2(38.9) =11.0°
17)(24)
Repeat for /5 using 24 and 8 for a and b.
sin f= 2(38.9) ; f= sin”! 2(38.9) =~23.9°
8(24) 8(24)
y=180°-(11.0°+23.9°)=145.1°
50, E= Icos@
d2
E=18; 1 =90, 6=25°
18 = 20008257 18 2 _ 9005250
P2
d? :M; d~2.1ft
18
51. cos34°:%; Zcos34°=320
Z= 320 =~386.0Q
cos 34°

52. cos@= @; 6 =cos™ @ ~46.3°
420 420

53. a. Five contour lines, so change in elevation
is 5(175) =875 m.

24cm _ lcm

xm  500m’
x = 2.4(500) = 1200 m

b.

875

1200
d’ =1200" +875%;
d =+/2,205,625 =1485m

tan@zﬂ; 0=tan"! ﬂ =~36.1°
1200 1200

54.

55.

56.

57.

a. Four contour lines, so change in

elevation is 4(150) = 600 m.

Icm 4.5cm

250m  xm
x=4.5(250)=1125 m

600

1125
d* =600" +1125%;
d =4/1,625,625d =1275 m

tan¢9=ﬂ
1125

6 =tan” (ﬂj ~28.1°
1125

tan42° = L; h=500tan42° = 450 ft
500
25.39m |
10° h
d
a. sinl0°= L
25.39

h=25.39sin10°=4.4 m

b. cosl0°= L
25.39

d =25.39¢c0s10°=25.0m

a. The triangle at the base of the box is
isosceles with sides x, so the dotted

diagonal on the bottom has length x\/g
(45-45-90 triangle). The triangle formed
by that diagonal, the diagonal across the
box, and one edge of the box is right, and
we can apply the Pythagorean Theorem.

2
(xﬁ) +x% =35
2x*+x*=1225
3x* =1225
x> =408.3 > x=~20.2cm

b. Now we can find the angle using cosine.

2022
35

L 202412
=CoS _—
35

cosf =

0 =~35.3°



58.

59.

60.

b. cosf=

a. Letx be length of the dotted diagonal of

the bottom of the box.
x*=50*+70%; x=+/7400 cm
Now use the triangle formed by the two
diagonals (90 cm and +/7400 cm) and the
height of the box ().
J7400° + 1> =907
h* =90% — 7400
h=+/700 =26.5 cm

7400
90
6 =cos™ ( 7‘:)00J =~17.1°

h h
tanv=—; d=

d tan v

h—x h—x
tanu = , tanu=

h
tanv
tanv(h—x

htanu = htanv— xtanv
htanu—htanv=—xtanv

htanv—htanu = xtanv
h(tanv—tanu) = xtanv

xtanv
tanv—tanu’
__ Pans0” 553 45m
tan 50° — tan 40°
h
a. tanv=—; h=dtanv
d
h—x dtanv—x
tanu = , tanu =
d d
dtanu=dtanv—x
x=dtanv—dtanu =d(tanv—tanu)
o %
tanv—tanu
b, d=—>
tanv—tanu
75

= =21267Tm
tan 50° — tan 40°

61.

62.

63.

64.

65.

66.
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132°42'54” = 132+ 42 L +54 1
60 3600

=132.715°

36.4525° = 36°+0.4525(60) =36°+27.15
=36°27"+0.15(60)" =36°279"

If tan22.5°=+/2 —1, then

cot22.5°= =2 +1.

1
7
J8cot22.5° =J§(\E+1)
=16 +/8
—44242

r=y(=2)"+5* =29
J29

csc¢9=L=—
y 5

For angle [, the opposite side is proportional
to 3 and the proportional is similar to 4.

sing="PP_3_(75
hyp 4

secd =tan @sin @+ cos @

sin’ @

secd = +cosé

cos

sin* @

cos@
1

cos@
secd =secd

2
cos” @
secd =

cos@

secd =
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sin55° =£; csin55° =24;
C
c= 24 ~29.30 cm
sin55°
tan55° = ﬁ; atan55° =24;
a
a= 24 =~16.80 cm
tan55°
Angle Side
A=35°|a=16.80cm
B=55°| b=24cm
C=90°]c¢c=29.30cm

tan

46
Mid-Chapter Check
1. cos¢9=2=a_dJ
13 hyp
opp=+13*—12% =425 =5
sin€=i; cscﬁ:ﬁ; sec&:g;
12
tanﬁ:i; cotezg
12 5
2. a. tana:ﬂzi
adj 3
b. secﬂ:h_yP=§
adj 4
c. csca:hﬂzé
opp 4
d. cotﬂ:a_djzi
opp 3
3 cosﬂ_sin(90°—ﬂ)_sina_
' cosox cos cosa
4. a. tan53°=1.3270
b. sin28.4°=0.4756
c. ¢€0s61.6°=0.4756
d. tan45°=1
5. A=90°-55°=35°

a

6. tan75°=2++/3,
cot15° = tan (90—15)° = tan75°= 2 ++/3
7. c=AT7*+14% =245 =15.7 ft
tan A :l :l; A=tan™ l =26.6°
14 2 2
14 O
tanB=7=2; B=tan" 2=63.4°
Angle Side
A=266°| a=Tft
B=634°| b=14ft
C=90° |c=15.7ft
8.
0=30°| @=45° | 6=60°
sin 6° 1 V2 NE)
2 2 2
cos 6° ﬁ ﬁ l
2 2 2
tan 6° ﬁ 1 ﬁ
3
csc | 2 ﬁ 2@
3
sec 6° 2@ ﬁ 2
3
cot 6° ﬁ 1 ﬁ
3
9. sin6=E=i; 9=sin’1i=53°
20 5 5
The acute angle the anchor lines makes with
the street is 53°.
10. tan4° :E
X
x= 24 =343.2 in. or 28 ft, 7.2 in.
tan 4°

The ramp must begin 343.2 inches, or 28 feet,
7.2 inches from the door landing.



Reinforcing Basic Concepts

1.

A=28°b=20cm,c=15cm
A zlbcsin
2
:%(20)(15)sin28°
~70.4cm?

B =128°a=35mm,c=32mm

A =lacsinB
2

=%(35)(32)sin128°
~441.3mm’

A=26.3°B=79.6°,a=45in.
C =180°—(26.3°+79.6°) = 74.1°

A a’ sinpsinC
2sin A
(45)”sin79.6°sin 74.1°
25in 26.3°
~2161.7in>

B=117°C =18°b =45t
A=180°—(117°+18°)=45°

A= b*sin AsinC

2sinB
(45)" sin45°sin18°
2sinl117°
=~ 248 3"
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2.3 Exercises

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

orientation; parallel

sight; depression
calculators; sine; cosine; tangent
E; 35° south

Answers will vary.
Answers will vary.
h=40tan15.3763°=11m
h=40tan57.1715°= 62 m
h=40tan19.2900° = 14 m
h=40tan58.3925° = 65 m
h=40tan23.0255° =17 m
h=40tan59.5346° = 68 m
d =35sin45.5847° = 25 ft
d =35sin8.2132° =5 ft

d =35s5in55.9523° = 29 ft
d =355in14.9006° =9 ft

d =35sin70.5370° = 33 ft
d =355in21.8037° =13 ft

a. 63°

b. 90°-63°=27°
a. 81°

b. 90°-81°=9°
a. 49°

b. 90°-49°=41°

a. 39°
b. 90°-39°=51°
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Chapter 2 Right Triangles and Static Trigonometry

23°31

90°-23°31’
=89°60"—23°31’
=66°29’

42004’

90° — 42°24’

=89°60" —42°24’
=47°36'

15°3249”
90°-15°32'49"
=89°59'60" —15°32'49"
=74°27'11"

77°18'06”
90°-77°18'06"
=89°59'60" — 77°18'06”
=12°41'54"

80
cos10°

81.2+3=27.1sec

=81.2m

d= 80 ~189.3 m
c0s65°

189.3+3=63.1sec

d= 80 ~82.8 m
cos15°

82.8+3=27.6 sec

d= 80 =2339m
cos70°

233.9+3="78.0 sec

80
cos 20°

85.1+3=28.4 sec

=85.1m

d= 80 ~309.1 m
cos75°

309.1+3=103.0 sec

33. h N
cotar—cot

_ 50
cot45°—cot60°
=~118.3 ft
The height of the building shown is
approximately 118.3 feet.

34, d= \/rlztl2 + 158 +2r41t, cos
= \/450Z -2.5% +500%-3% +2-450-2.5-500-3cos 15°
= \/1,265,625 +2,250,000 + 3,375,000co0s15°
=~ 2603 mi
The distance between the two planes is
2603 miles.

35.

100 m

tan71.6° :L
100

h=100tan71.6° = 300.6 m
The Eiffel Tower is approximately 300.6
meters tall.

36.

89°
259 ft

tan89° = L
25.9

h=259tan89° = 1483.8 ft
The Petronas tower is approximately 1483.8
feet tall.

37. From #35, we know the height is 300.61 m.
d
32°

300.61 m

tan32° = @; dtan32°=300.61

d= 300.61

tan 32°
The accident is approximately 481.1 meters
from the base of the tower.

=481.1m




38.

39.

40.

41.

42.

From #36, the height is 1483.8 ft.
d

50
T Jrasas

tan5° =M; dtan5°=1483.8
_1483.8

50

d

=16,960 ft
tan

16,960 ft - — ™

52801t

The residence is approximately 16,960 feet or
3.2 miles from the base of the tower.

=3.2mi

Let x be the length of the bridge.
x=110tan38°35"15"

=110tan 38+35(L)+15(Lj °
60 3600

=110tan38.5875°

=87.77 ft =87 ft 9 in.
The bridge will be approximately 87 feet
9 inches long.

90°—-67°11'42" =89°59'60" — 67°11'42”
=22°48"18"

Let w be the width of the sign.

w=35tan 22°48'18"

=35tan 22+48[LJ+IS[LJ °
60 3600

=14.72m=14m 72 cm
The sign is approximately 14 meters 72
centimeters wide.

tan 83° = %; d =50tan 83° = 407.22 ft

407.22ft 1mi 3600sec

235sec 5280ft  lhr
The plane is flying at approximately 118.1
miles per hour.

=118.1 mph

tan 80° = %; d =60tan 80° = 340.28 ft

340.28ft 1mi  3600sec

3sec  5280ft 1hr
The train is moving at approximately 77.3
miles per hour.

=77.3 mph
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43.

44.

First, find the distances &/, and &, in the
diagram below. Then answer the questions.

30°
T h

M1
55° -|_

hy

1

175
tan55°= 2% h =175tan55° = 250.0 yd
175

tan 24° =1}7‘1—5; h =175tan24° = 77.9 yd

tan30° = %; h, =175tan30° =101.0 yd

a. The southern rim of the canyon is
approximately 250.0 yards high.

b. h +h, =251.0+101.0=351.0 yd

The northern rim of the canyon is
approximately 351.0 yards high.

c. h,—h=101.0-779=23.1yd
The climber has 23.1 yards to go before
reaching the top.

First, find the distances #,,5,, and A, in the
diagram below. Then answer the questions.

tan14° =% j =300tan14° = 74.8 ft
300

tan21° =L; h =300tan21°=115.2 ft
300
tan 25° = i; h, =300tan 25° =139.9 ft
300
a. The height of the observation post is
approximately 74.8 feet.

b. h,+h,=74.8+139.9=214.7 ft
The height of the tree is approximately
214.7 feet.

c. hy+h=748+115.2=190.0

The baboons are approximately 190.0
feet above the ground.
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45.

46.

47.
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Let A, be the height of the tower and 4, be the
height of the restaurant.

tan74.6°=
500

h, =500tan74.6° = 1815.2 ft
The CNN Tower is approximately 1815.2 feet
tall.

tan 66.5° = L
500

h, =500tan66.5° =1149.9 ft

1815.2-1149.9=665.3 ft
The restaurant is located approximately 665.3
feet below the pinnacle of the tower.

Let A, be the height to the top of the spire and
h, be the height to the roof.

tan 79° = L
159

h,=159tan79° =818 m

Burj Dubai is approximately 818 meters tall.

tan79° = h,
134

h, =134tan79° = 689.4 m

818-689.4=128.6 m
The spire itself is approximately 128.6 meters
tall.

The key to solving this exercise are
several careful sketches, keeping track of
angles and distances, while always
maintaining true North.

First Stage

Magnetic Nort
(N 30° W)
*

h True North

A

47. (continued)

Second Stage
Here our diagram shows us angle B is

aright angle.
True North

/"Magnetic North
(N 45°E)

We can now use our knowledge of right
triangles to determine angle C.

tanC=ﬂ
2

C=tan" (%j =tan"' (0.7) =~ 35°

Third Stage
We use one more careful sketch to

determine the magnetic direction to return

to site A.
True North,

10°

Magnetic North )
(N 10° W) |

From the properties of triangles, we know
ZBDC =105°. Supplementary angle rules
give us the two bold angles of 75° and 105°.
To get back to site A, the rover needs to turn
105° counterclockwise of true north (a 95°
counterclockwise rotation from magnetic
north). This corresponds to a magnetic
bearing of S 85° W.
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48. To begin, we draw a quick sketch, which 50. csc? (90°-6)= secl@=5%=25
includes both when Christine was above
S%mon and when she was below him (see 51. For x=1, y=-3(1)=-3 (1,-3).
Figure 1).
_ |12 2 _
Figure 1 r=y+(=3)" =410
Christine .. =3 3J10
a. sinf=—=—-"—"-—
[Rogpsy 10 10
b. cos@= L = @
ﬂ ﬂ Jio 10

52. C=180°—(48°36"+91°44"21")
=180°-140°2021"

................. 4 7ﬂ5 :I _ 179059,60” _ 140020/210
Imon — 39039/39”
Because both cars have the same velocity,
we can consider just Simon’s. It took him 53 sing= 2 _opp
. .. . sing===—%
7 seconds to move from his lower position 5 hyp
to his upper p031t10p, and the dls.tance d adj = J5 -2 =31
he traveled can easily be determined using
aright triangle (See Figure 2), as follows. cosar=Y2L. tangr=—2 = 2\/5;
. 5 Y2121
Figure 2
5 5 521
cscld==—; secd=—==——;
2 V21 21
d cotd = @
2
54. C=90°-25°=65°
_________________ o0 I
Simon b
4
d b=— =9.5cm
tan50° =— sin 25°
47 4
d =47tan 50° = 56 ft tan25°=—; ctan25°=4
Each car will travel 56 meters in 7 seconds. ¢
4
56 ft c= =~8.6cm
=8 ft/sec tan 25°
7 sec -
The cars travel at 8 feet per second. Angle Side
A=25°| a=4cm
Jo gl 4B o B=90° | b=9.5cm
22 C=65°| c=8.6cm

b=+3a=+3-7V3=21in.
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2.4 Exercises 8.
1. coterminal; reference; 80°
2. reference; quadrant; terminal
3. integers; 360°
4. acute; terminal
5. Answers will vary. 9.
6. Answers will vary.
7 10.
11
2
B
12.
1
The lengths were obtained using the special 13
triangle relationships for 30-60-90.
The slope of the line is \/5 since the rise is
\/5 and the run is 1.
14
The equation is y= w/gx.
Choose the point 3, 3\/5 .
15.
Then r =43 +(3V3) =436 =6.
sin60°=ﬁ=£; cos60°=§=l 16
6 2 6 2 :
tan60° = % = \/5 .
These match our known values. 17.
8.
18.
1/5 1 19
1
The lengths were obtained using the special 20.
triangle relationships for 45-45-90.
The slope of the line is 1 since the rise and run
are both one. 21.

The equation is y = x.
Choose the point (5, 5).

Then r=45+5> =+/50.

(continued)
) 5 5 1 2
sin4d3°=—=— = =—":
V50 52 2 2
5 5 1 2
cosd5°=——_—_~ —___ Y=
V50 V2 N2 2
tan45°=§=1,
5

These match our known values.

50° is a QI angle:
6 =50°

120° is a QII angle:
6 =180°-120°=60°

. 210° is a QIII angle:

6 =210°-180°=30°

315° is a QIV angle:
6. =360°-315°=45°

. —45° is a QIV angle:

6, = 0°—(—45)°=45°

. —150° is a QIII angle:

6, =180°+(~150)° =30°

112° is a QII angle:
6 =180°-112°=68°

417° is a QI angle:
6 =417°-360°=57°

404.4° is a QI angle:
6 =404.4°-360° =44.4°

222.2° is a QIII angle:
6 =222.2°-180°=42.2°

. 500° is a QII angle:

6. =3-180°-500° = 40°

1125° is a QI angle:
6. =1125°-3-360°=45°

—168.4° is a QIII angle:
6. =180°+(-168.4)°=11.6°



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

—328.2° is a QIV angle:
6, =360°+(-328.2)°=31.8°

—382.1° is a QI angle:
6, =—(-382.1°)-360°=22.1°

1646.3° is a QIII angle:
6. =1646.3°-9-180°=26.3°

1361°30" is a QIV angle:
6, =4-360°—1361°30"=78°30

—969°45" is a QII angle:
6 =-5-180°— (—969045’) =69°45

330° is a QIV angle:
6. =360°-330°=30°

sin9=—l; cos¢9=£; tan6=—L
2 2 NE)

390° is a QI angle:

6. =390°-360°=30°

sinﬁz—l; cosﬁzﬁ; tan¢9:—L
2 2 NE)

—45° is a QIV angle:
6. =0°—(-45)°=45°

sin6=——2; cos6=—2; tan@ =-1
2 2

—120° is a QIII angle:
6. =180°+(—120)° = 60°

sinBz—g; cosBz—%; tanﬁz\/g

240° is a QIII angle:
6. =240°-180°=60°

sinBz—g; cosBz—%; tanﬁz\/g

315° is a QIV angle:
6 =360°-315°=45°
sin6=——2; cos6=72; tan@ =-1

—150° is a QIII angle:
6. =180°+(—-150)°=30°

. 1 V3 1
sin@=——; cosf@=———; tanf=—
2 2"

Section 2.4 Extending Beyond Acute Angles

34.

35.

36.

37.

38.

39.

40.

41.

42.

—210° is a QIII angle:
6, =-180°—(-210)°=30°
3

1
— t f=———
2 o \/5

600° is a QIII angle:
6. =600°—-3-180°=60°

sin49=l; cos@=—
2

sin9=—§; 00549:—%; tan6=\/§

480° is a QII angle:
6. =3-180°-480°=60°

sinﬁzg;cosﬁz—%;tanez—\/g

—840° is a QIII angle:
6 =-840°+5-180°=60°

sin9=—§; cos6=—%; tan6=\/§

—840° is a QII angle:
6 =-5-180°—(-930°) =30°

sin49=l; cosﬁ=——3; tan6=—L
2 2 \3
570° is a QIII angle:
6 =570°-3-180°=30°
. 1 V3 1
sinf=——; cosf@=——; tanf=—
2 2 \3
495° is a QII angle:
6 =3-180°—-495°=45°

sin¢9=—2; cos6=——2; tand =-1

—1230° is a QIII angle:
6. =-1230°+7-180°=30°

. 1 V3 1
sin@=——; cosf@=———; tanf=—
2 2 e

3270° is a QI angle:
6 =3270°-9-360° =30°

V3

sin6=%; cosf@=—:; tand =

R
NG

53
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43.

44.

45.

46.

47.

48.

49.

50.
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52°+360%
52°+360°(2) = 772°

52°+360°(1) = 412°
52°+360°(~1) = —308°
52°+360°(~2) = —668°
12°+360°

12°+360°(2) =732°
12°+360°(1) =372°
12°+360°(~1) = ~348°
12°+360°(~2) = ~708°

87.5°+360%
87.5°+360°(2) =807.5°
87.5°+360°(1) = 447.5°
87.5°+360°(~1) = -272.5°
87.5°+360°(—2) = —632.5°

22.8°+360°%
22.8°+360°(2) =742.8°
22.8°+360°(1) = 382.8°
22.8°+360°(~1)=-337.2°
22.8°+360°(~2) =—697.2°

225°+360%k
225°+360°(2) = 945°

225°+360°(1) =585°
225°+360°(—1)=-135°
225°+360°(-2) =—495°
175°+360°%k

175°+360°(2) =895°
175°4360°(1) = 535°
175°+360°(~1) = —185°
175°4360°(2) = —545°

~107°+360°%
~107°+360°(2) = 613°

—107°+360°(1) = 253°
~107°+360°(~1) = —467°
—107°+360°(~2) = —-827°
~215°+360°%k

~215°+360°(2) = 505°
~215°+360°(1) = 145°

~215°+360°(~1) = -575°
~215°+360°(-2) = -935°

51.

52.

53.

54.

55.

56.

57.

The three angles are coterminal in QII.

6, =60°
\3

sin120°=—
2
1
cos(—240°) = )
tan 480° = 3

The three angles are coterminal in QIII.
6. =45°

sin225° =—£
2
c08585° = —%

tan(-495°) =1

The three angles are coterminal in QIV.
6. =30°

1
in(-30°) = ——
sin ) 5
cos(—390°) = ﬁ
2
tan 690° = —L
NG

The three angles are coterminal in QIIL.
6. =30°
1

sin210°=——
2
cos570° = —ﬁ
2
tan (—150°) L

NE

QIV; sine is negative
6 =2-360°-719°=1°
sinf =-0.0175

sing =0.0175

QII; cosine is negative
6 =3-180°-528°=12°
cosd=-0.9781

cosd, =0.9781

QIV; tangent is negative

0, =—-360°—(—419°)=59°
tanf =—1.6643

tan6 =1.6643



58.

59.

60.

61.

62.

63.

QII; secant is negative

6, =—3-180°—(—621°) =81°

secd =—-6.3925
secd, =6.3925

QIV; cosecant is negative
6 =2-360°-681°=39°
cscd=-1.5890

cscd =1.5890

QIV; tangent is negative
6 =3-360°-995°=85°
tand =-11.4301

tand, =11.4301

QI; cosine is positive

6. =805°-2-360°=85°
cos@ =0.0872

cos@, =0.0872

QI; sine is positive

6. =772°-2-360°=52°
sin@=0.7880

sin@ =0.7880

a. A=absinf
=(9)(21)sin50°
~144.78 units®

b. Enter the function ¥; =9 *21sinx and

set up a table with TblStart = 50 and
ATbl = 1: The first value over 150 is at
53°.
A=absinf
150<(9)(21)sin@

150
(9)(21)
6> sin™ 150 53°

(9)(21)

<sin@

A=absin8

= absin90°

=ab-1

=ab
The parallelogram is a rectangle whose
areais A=ab.

Divide the parallelogram in half with a
diagonal to form a triangle. The area
given two sides and the angle between

them is then A = %ab sin@ = %sin 0.

Section 2.4 Extending Beyond Acute Angles

64

65

66

67

68

69

70

71

72

3 3
. For y,=—x+2, m, =—.
Y 4 1Ty
2 2
For y,=——=x+5, m; =——.
Y2 3 | 3

m, —m,

tan@ =
1+ mm,
om,—m,

@ =tan 17 7
1+mm,

6=tan"

6 =tan™ (—Hj
6

0 =-70.6°

55

The angle between the lines is approximately

70.6°.

. Cosine is positive in QI and QIV.
6 =60°
6 =60°+360%%; 6=300°+360°%

. Sine is positive in QI and QII.
6. =45°
0 =45°+360°; 6 =135°+360%%

. Sine is negative in QIII and QIV.
6. =60°
6 =240°+360°; 6=300°+360°%

. Tangent is negative in QII and QIV.
6 =60°
6=120°+360°%; 6=300°+360°k

. Sine is positive in QI and QII.
0 = sin™' 0.8754 = 61.1°
0=61.1°+360%%; 6 =118.9°+360°%

. Cosine is positive in QI and QIV.
6. =cos™' 0.2378 = 76.2°
0 =76.2°+360°; 6 =283.8°+360°%

. Tangent is negative in QII and QIV.
6. =tan™' (-2.3512) = —67.0°

6 =113.0°+360°; 6 =293.0°+360°%

. Cosine is negative is QII and QIII.
6. =cos™'(—0.0562) = 93.2°;
0 =93.2°+360°; 68 =266.8°+360°%
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73.

74.

75.

76.

77.

78.

79.
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The spinner made five complete turns plus a
quarter of another turn.

5-360°+90° =1890°

Coterminal angles: 90°+360°k

The fan made three complete turns plus a third
of another turn.

3-360°+120°=1200°

Coterminal angles: 120°+360°%

Assuming he was on his feet at the start, after
2.5 revolutions, he’d go in the water head first.
2-360°+180°=900°

Charlene completes three complete rotations
and a belly flop, which represents a 90°
rotation from the horizontal.
3-360°+90°=1170°

The angle between the terminal side and the x-
axis can be found using a right triangle with
opposite 2 and adjacent 6.

tan9=%; 0= tan_l[lj ~18.4°
6 3

720°-18.4°=701.6°
The spiral of Archimedes turned through an
angle of 701.6°.

The angle between the terminal side and the
negative x-axis can be found using a right
triangle with opposite 3.5 and adjacent 4.

tan @ :ﬁ; 6=tan™" [Ej =~41.2°
4 4
180°—41.2°=221.2°

The involute turned through an angle of
221.2°.

a. 1 o’clock represents 1/3 of the way to 3
o’clock: 1/3(90°)=30°
2 o’clock represents 2/3 of the way to 3
o’clock: 2/3(90°) = 60°

b. From part (a), we see that the angle
between any two numbers is 30°.
At 6:30, the minute hand is on the 6 and
the hour hand is halfway between the 6
and the 7. 1/2(30°) =15°

At 7:00, the hour and minute hands are
five numbers apart. 5-30°=150°

At 7:30, the minute hand is on the 6 and
the hour hand is halfway between the 7

and the 8. 3/2(30°)=45°

80.

81.

82.

83.

a. First, let’s find 6. Note that the original
ray goes through (3,2), so we can form a
right triangle with opposite 2 and adjacent
3.

tan9=£; 0= tan_l[zj =33.7°
3 3

The final ray has terminal point (2,5), so

the final angle with the x-axis is
6, =tan™" G) ~68.2°

68.2°—-33.7°=34.5°
The ray must be rotated through an angle
of 34.5°.

b. d=+22+5% =29 ~5.4 units

The length of side AC is approximately
5.4 units.

12 rev

a. 3sec =36 rev

sec
36-360°=12,960°

b. C=2xr=27(20)=407 =125.661in.

c. 10 sec- 12 rev =120 rev
sec
120 rey 1228610 _ 15 0801in.
rev
d 15,0801n. . 3600sec ' 1mi
" 10sec  lhr 12(5280)in.
= 85.68 mph

Let x be the height of the building above eye
level.

tan78° = L

117
x=117tan78° = 550.4 ft

550.4+5=5554ft
The height of the monument is
approximately 555.4 feet.

Due to the cofunction relationship,
cot50° = tan (90°—40°)

=tan50°

=0.8391.



84. b=+lc*—a* =/522 =25 =/2079 ~ 45.6 cm

85.

86.

87.

Summary and Concept Review 2.1

sin A= é; A=sin™" 2 28.7°
52 52

B=90°-28.7°=61.3°
Angle Side

A=28.7°| a=25cm

B=613°|b=45.6cm
C=90° | ¢=52cm

Since ¢ =2a, this is a 30-60-90 triangle.

b=+3-18=18/3 m
Angle Side
A=30°| a=18m
B=60° | b=18/3m
C=90°| ¢=36m

Since sin’@+cos* @ =1, then

sin@ =+ 1—cos* 9

Complement:

90°—12°34'56"

=89°59'60" —12°34'56"
=(89°-12°)+(59 -34") + (60" -56")
=77°+25 +04"

=77°25'04"
Supplement

180°—12°34'56"

=179°59'60" —12°34'56"
=(179°-12°)+(59"-34") + (60" - 56")
=167°+25+04"

=167°25'04"

opp _ 26
hyp 7

a. sina=

b. sinﬂzﬂzé
hyp 7

8.

Summary and Concept Review 57

adj 5
a. cos@g=——==
hyp 7
b. cosﬂ=a—dj=&
hyp 7
2 tama=P 26
adj 5
b. tanﬁ:ﬂ:i:ﬁ
adi 246 12
2 cseq-R__T__TV6
opp YNRY
b. cscﬂ=m=Z
opp S
a. sect)t:hﬂ:z
adj 5
b. secﬂ:hir_):i:ﬁ
adji 26 12
adi 5 5V6
a. cotg=——=—=="—"—
opp 26 12
b. cotﬂ=a—dj=&
opp 5
tanBzSzizﬂ
1 adj

hyp =12 +3* =/10
3 _ o 1 V1o

sinf=— ;cosf=——=——

Jio 10 Jio 10

cscﬁz@; secﬁzm; cot&z%

a. tan57.4°=cot(90°—57.4°)
=cot32.6°

b.  sin(19°30'15")
= cos(90°—~19°30"15")
= cos| (89°59'60") —19°30'15" |
= cos[ (89°—19°)+(59'=30") +(60"-15") |
= cos(70°+29"+45")
=c0s70°29'45”
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Summary and Concept Review 2.2 Summary and Concept Review 2.3
9. a. A=c0s37°=0.80 14. Let d be the distance Justin is parked from
b. cosA=04340 center Cougnz'
A=cos™ 0.4340 = 64.3° tan11°=7; dtan11°=92
10. B=90°—49°=41° d=—2% _4m3k

tan11°

L. 89
sin49° =—; ¢sin49° =89 Justin is parked approximately 473 feet from

c

center court.
c= .89 ~~117.93 in.
sin 49 15. The four bearings specified are listed.
tan49o:%; btan49° = 89 N3I°E,N31°W, S31°E, S31°W
b= 89 ~77.37 in. 16. Let & be the present height of the helicopter.
tan 49° h
tan14° = —
Angle Side 120
A =49° a=289in. h=120tan14° = 30 ft
B=41°| b=7737in. 2300 15 fusec
C=90° | c=117.93in. e

The helicopter is descending at a rate of
approximately 1.5 feet per second.

11. c=~a*+b =20° +21° =/841 =29
' 20 20 17. a. Let d, be the distance of the nearer
sinA = 5; A=sin 29 43.6 boat from Armando.

B =90°—43.6° = 46.4° 6, =90°—63.5° = 26.5°
Angle Side tan26.5° = 4
A=43.6° |a=20m 480

d, =480tan26.5° = 239.32 m

The nearer boat is approximately
239.32 meters out to sea.

B°=464° | b=21m
C=90° |c=29m

12. Let / be the height of the support. Let d, be the distance of the further
) h boat from Armando.
sm15°=2—0 62 =9(0°—45° =45°
h=20sin15°=5.18 m d
The support is approximately 5.18 meters. tan45°=—2-

480
d, =480tan45° =480 m

The further boat is 480 meters out to

13. c=~a* +b* =~/10* +14

=296 =274 sea.
sinA=—2_ - T b. 480-239.32=240.68 m
2\/77—4 V74 The two boats are approximately 240.68
A=sin"' — = 54.5° meters apart.
J74

B =90°-54.5°=35.5°



Summary and Concept Review 2.4

18. —152° is a QIII angle:
6. =180°+(—152)° =28°
521° is a QII angle:
6 =3-180°-521°=19°

210° is a QIII angle:
6. =210°-180°=30°

19. —870° is a QIII angle:
6 =-870°+5-180°=30°

3

sinﬁz—l; cosﬁz——3; tan@ = —
2 2 3

20. The three angles are coterminal in QII.
6 =45°

V2

a. sinl35°=—
2

V2

b. -225°) =——
cos( ) 5
c. tan855°=-1

21. a. Tangent is negative in QII and QIV.
0 =45°
0=135°+180°
b. Cosine is positive in QI and QIV.
6. =30°
6 =30°+360%; 6=330°+360°
c. Tangent is positive in QI and QIII.
6. =tan"' (4.0108) =~ 76.0°
60 =76.0°+180°%
d. Sine is negative in QIII and QIV.
6, =sin™' (-0.4540) =~ —27.0°
60 =-27.0°+360%%; 6 =207.0°+360°%

Mixed Review 59

Mixed Review

| singooPP_a_ 6 _6J61

hyp ¢ \/a_ 61
tan,6=ﬂ=é—§
adj a 6

2. Let x be the distance of the police station door
from the city hall door.

tan36° = ——
225
x=225tan36° =163.5ft
The police station door is approximately 163.5
feet from the police station door.

3. 1200° is a QII angle:
6 =7-180°-1200° = 60°

sin&zg; cos&z—%; tan&z—x/g

4. c=~a* +b* =~J47* +52% =J4913 ~70.1

sinA:4—7; A:sin’14—7:42.1°
70.1 70.1
B=90°-42.1°=47.9°

Angle Side
A=421° | a=47mm
B°=47.9°| b=52mm

C=90° |c=70.1mm

5. Let & be the height of the tornado.

3.2 km =3200 m
tan17.3° :L
3200

h=3200tan17.3°=997 m
At that moment, the tornado is approximately
997 meters tall.

6. csc(2x)°=sec(3x—5)°
csc(2x)° = csc[90—(3x—5)]°

2x=90-(3x-5)
2x=90-3x+5
2x=95-3x
5x=95

x=19



60 Chapter 2 Right Triangles and Static Trigonometry

7. cosf= ﬁ = a_d] 13. The clock’s hour hand makes 1E rotations
85 hyp 4
opp =8 5236 /5020 =77 in a clockwiose (negatiove) direction.
77 85 85 1.75- (—360 )=-630
sinf@=—; cscf@d=—; secd=—;
85 7 36 14. cosacot f=cosf
tanﬁ:ﬂ; Cot&:ﬁ cosotan & = cos
77 sin
cosa =cos
coso
8. a c=vd+b =+/36>+78’ Séﬁgfﬁgig
=+/7380=85.9>85 -
Yes. Since the hypotenuse is greater 100
than 85 inches, the painting can be 15. sin@=———
brought in the service door. 115.47
. 100 o
36 136 f=sin" ——_=
b. cos@=—; @§=cos —=065° 115.47
85 5

You should hit the shot at a 60° angle.
. 7 a7
sm49=—8; 0 =sin" 1>~ 67° . . . . .
85 85 16. a. Five contour lines, so increase in elevation

is 5(150) =750 ft.
9. The three angles are coterminal in QIV.

6. =30° b, 2.251n. _ Ift
_ 1 xin.  200ft’
a. sin(-30°)= -5 x=12.25(200) =450 ft
\/5 The horizontal distance from A to B is
b. co0s330°=— 450 feet.
2

c. d’=450"+750%
tan(_ﬁoo):_ﬁ d = 765,000 ~ 874.6 ft
The length of conduit needed is
approximately 874.6 feet.

tan@ = @; 6=tan™ [E) =~59°
450 450

C.

10. Due to the cofunction relationship,

c0s(90°—0) =sinf = 16
63 The installers will experience a 59°

11. Let d be the distance of the mower from the angle of incline.

house. 1 17. B=90°-11.3°=78.7°
38°39 :{38+39(%H° =38.65° anl1.3°= 9
60.5
90° - 38.65°=51.35° a=60.5tan11.3°~12.1' m
d
tan51.35°= e sin78.7° = 60.5 ; ¢sin78.7°=60.5
C
d =16tan51.35° = 20 ft 605
The mower is approximately 20 feet from the €= Sin78.7° 61.7m
house.
ouse Angle Side

12. 735° is a QI angle: A=11.3° | a=12.1m
6, =735°-2-360°=15° B°=78.7° | b=60.5m
~135° is a QIII angle: C=90° |c=6l.7m

6, =180°+(~135)° = 45°



18. Let d be the distance the ducks swam.

{an 65°30’ = tan 65.5° =~
135

d =135tan65.5° = 296.2 yd
The ducks swam 296.2 yards.

9 min 52 sec =(9-60+52) sec
=592 sec
296.2 yd
592 sec
They were swimming 0.5 yards per
second, or 1.5 feet per second.

=0.5 yd/sec =1.5 ft/sec

19. 780° is a QI angle:
6 =780°-2-360°=60°

tan 780° = \/5

20. Let h, be the height to the top of the statue.

tan25.60° =
600

h, =600tan 25.60° = 287.5 ft
The top of the statue is 287.5 feet high.

Let h, be the height to the base of the statue.

tan24.07° = 2

600
h, = 600tan 24.07° = 268.0 ft

The base of the statue is 268.0 feet high.

287.5-268.0=19.5 ft
The statue Freedom is about 19.5 feet tall.

Practice Test

1. cos41°:a—dJ:2:i
hyp ¢ 25

b=25c0s41°=18.87 cm

2. a. 225° isa QIII angle:
6 =225°-180°=45°

b. —=510° is a QIII angle:
6. =3-180°+(-510)°=30°

Practice Test 61

csc¢9=4=i=m
1 opp

adj=~4*-1> =15
Jis 115

sinle; cosf=——; tanf=——=——
4 4

4 4415 15
secd=——=——; cotfd = V15
V15 15

B =90°-57°=33°

sin33°=——

15.0
a=15.0sin33°=8.2 cm
sin57° :L

15.0
b=15.0sin57°=12.6 cm

Angle Side

A=33°| a=82cm
B°=57° | b=12.6cm
C=90° | ¢c=15.0cm

c=va* +b> =/138* +174>
— /49,320 ~222.1 ft

sinA = ﬁ; A=sin™ ﬁ ~38.4°
222.1 222.1
B=90°-38.4°=51.6°
Angle Side

A=38.4°| a=138ft
B=51.6°| b=174ft
C=90° | c=222.1ft

Let A, be the height from eye level to the top
of the tower.

tan32° = ﬂ
73

h,=73tan32° = 45.6 ft

The height from eye level to the top of the
tower is 45.6 feet.

Let h, be the height from eye level to the base
of the tower.

tanl7° = ﬁ
73

h, =73tan17° = 22.3 ft

The height from eye level to the base of the
tower is 22.3 feet.

45.6+22.3=67.9 ft
The tower is approximately 67.9 feet tall.
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7.
0 sin@ cos@ tan @ cscl secl cotd
30° 1 ﬁ ﬁ 2 & 3
2 2 3 3
o2 2 0w a
60° ﬁ 1 3 _2\/5 o) ﬁ
2 2 3 3
135° % —% -1 V2 2 -1
240° _ﬁ 1 NE) _& ) ﬁ
2 2 3 3
330° _1 ﬁ _ﬁ ) & -3
2 2 3 3
8. a. BisinQl, so (180°+B) isin QIIL 10. 4cos>75°= (005750)2
Sine is positive in QI, negative in (s (90°- )2
QIIL. "
=4(sin15°
sinB = C}ip;p = % 1 )
yp A _ 4(_ 2—\6)
sin(180°+ B) =—— 2
5 1
=4(— 2— 3))
b. Bisin QI so (180°—B) is in QIL 4
Cosine is positive in QI, negative in =2-3
QIL
_adj _3 11. b=+/88"-57> =/4495 = 67 cm
coOsB=——=— )
hyp 5 The distance from shoulders to toes to about
cos(180° B B) _ 3 67 centimeters.
cosf =ﬂ; 6=cos™ R 49.6°
c. BisinQL so (-B) isin QIV. 88 8
Tangent is positive in QI negative in The angle formed at the hips is 49.6°.
IV.
Q 12. Let d be the distance to the lighthouse.
opp 4
tanB=—7—=— 27
adj 3 tan25°=—; dtan25° =
4 d
tan(—-B)=——
(=5) 3 d= 27 579 m
tan 25°
9. 5.5 sec-32 ft/sec =176 ft You are 57.9 meters from the lighthouse.

Maya ran down the sideline 176 feet.

tan @ :E; 6=tan™ @ =~47.7°
160 160

Veronica threw the disc at an angle of 47.7°.



13.

14.

15.

16.

17.

22.1°+67.9°=90°

There is a right angle between the two
flights.

Let d be the distance between the two
planes.

sin57.1°:§; dsin57.1°=2.3

23

~sin57.1°
The two planes are approximately 2.7 miles
apart.

=27

Cosine is negative in QII and QIIIL.
6 =30°
0 =150°4+360°%; 6 =210°+360°%

a. —=cota
c

b. —=csca
a
b

c. —=cosax
c

a .
d —=sina
C

9}

c. —=seco

S

f. gztanoc
b

Let x be length of the dotted diagonal of the
bottom of the box.

x> =10% +20%; x=+/500 =10v/5 cm
tan@zﬁzx/g

10
6 =tan' (ﬁ) ~65.9°

sina(sec f—sinar) =sin®
sine(cscar—sinar) =sin®
. ( 1 . ) .
sin@| ———sina |=sin
sina
1-sin @ =sin’ S

cos’ a=sin’ B

sin® B =sin’ f

Calculator Exploration and Discovery 63

18. Let h be the height of the balloon.
tan38° = I
50

h=50tan38° = 39 ft
The balloon is about 39 feet high.

19. All angles have a reference angle of 32°.
sin148°=0.53
sin212° = —-0.53
sin328° = —0.53

20. Let d be the distance between Alexandria
and Port Said.

sin47.5° =%; dsin47.5°=168

168

d=——

sin47.5°
Alexandria is about 228 miles from Port
Said.

=228

Calculator Exploration and
Discovery

Exercise 1:

ES = EM sec87°
=240,000-sec87°
=~ 4,586,000 mi

Exercise 2:

ES = EM sec87°
=240,000-sec89.85°
=~ 91,673,000 mi

Exercise 3:
Use the table feature of a graphing calculator to
find ZE =89.852°.

Exercise 4:

ES = EM sec87°
=240,000-sec89.852°
~92,912,000 mi
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Strengthening Core Skills

Exercise 1:
g 0° 30° 45° 60° 90° 120°  135° 150° 180°  210°  225°
. 1 2B B2 1 1 J2
sind | 0 — — — 1 — — — 0 —— -—
2 2 2 2 2 2 2 2
N 1 1 2B 32
cos@ | 1 — — — 0 - - - -1 - ——
2 2 2 2 2 2 2 2
tan@ | O ﬁ 1 \/5 —-— —\/5 —ﬁ 0 ﬁ 1
3 3 3
Exercise 2: Exercise 3:
a. 2sin@++/3=0 a. ~f6sing-2=1
2sin@=-/3 J65sino=3
3 . 3
ing=-—22 sinf =—
sin 5 NG
@ =sin"" [—QJ sinf = ﬁ
2 2
6 = 240°, 300° P [ @ J
b. —3\/5(\:7_59-%4:1 No solution.
-3v2cos@=-3
-3 b. —3\/§cos€+\/§ =0
cos&=—_3\/§ —Sx/zcosﬁz—\/i
COSQ:Q cosf= Y2
2 —34/2
g_cos-l(ﬁ (:0519:l
2 3
6 =45°,315° 6 =cos™ [%)
c. —f3tan@+2=1 6 ~170.5°,289.5°
—Btanf=-1 1 1
-1 C. 3tan6+52—z
tanfd=——
_\3/5 Stanez—i
tand =— 1
3 tanez—z
6 =tan™' ﬁ af 1
3 6 =tan _Z
9=30°210 6 =166.0°, 346.0°
d. 2secO+1=3 d. 2secO=-5
\/58609=2 5
secld =——
secl9=i 2
ﬁ €=secl[—§j
2 2
cos9=7 5
19:0051[——]
@=cos™ 2 >
TS 6 ~113.6°, 246.4°

6 =45°,315°
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1.
39

80
c=+/80" +39% =89

6=tan" (&j =~ 64°
39

90°-64°=26°

2. Let x be the length of the broken portion of
the tree.
sin 56° = 12
X
12
X =
sin56°
124+14.5=26.5m

The tree’s original height was approximately
26.5 meters.

=14.5

3. a=90°-29°24'54"
= (89°+59' 4 60") —29°24'54"
= (89°—29°)+ (59" —24) + (60" — 54"
= 60°+35'+ 06"
=60°35'06"
onc/n\g! 1 1
60°35'06" = 60+35[—]+6[—]
60) 13600
=60.585°

4. QI all trig functions are positive
6 =729.5°-2-360°=9.5°
sin9.5=0.1650
c0s9.5=0.9863
tan9.5=0.1673

5. Let h be the height of the waterfall.
tan 60° = I
6

h=66tan60° =114.3 ft

11.
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a. tan77°:%; w=60tan77° =~ 260 ft

260ft 3600sec 1mi

. . = 6.1 mph
29sec  1hr  5280ft
x=-9, y=40, r=4(-9)>+40> =41
The angle is in QI

sin6=ﬂ; cs06=ﬂ; cos¢9=—i
41 40 41

secé?:—ﬂ; tan&z—ﬂ; cot¢9:—i
9 9 40

6=tan™ (—ﬂj ~—77.3°
9
In QII, 180°—-77.3°=102.7°.

(sin t)(sec t) =1 False.

The reciprocal of sinz is csct.
(sin t)(csc t) =1

The cofunction of sine is cosine because
c0s(90— @) =sin 6.

tant:—§:x=—51, y=68
51

(Since sint >0, y is positive.)
The angle @ is in quadrant II.

r=y(-51)" +68> =/7225 =85

sin9=@; cscﬂ:g; cos9=—ﬂ

85 68 85
secﬁz—g; tanez—ﬁ; Cotez—ﬂ
51 51 68

6 =-100° 6+ 360k
ke =2; —100°+360°(2) = 620°
k =1; =100°+360°(1) = 260°
ke =—1; =100°+360°(~1) = —460°
ke ==2; —~100°+360°(-2) = —820°
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12, bx+l_7.5 17. tna=2=1 Acan Lo yr 7o
6 3x b 10 10
(6x+1)-3x=6-7.5 B=90°—47.7°=42.3°
2 -
B H3x=45 c=VIF +10° =221 ~14.87 m
18x* +3x—45=0 .
3(6x2+x—15):O Angle Side
3(3x+5)(2x-3)=0 A=477°| a=1lm
3x+5=0 2x-3=0 B=423°| b=10m
3x=-5 2x=3 C=90° | c=14.87m
5 3
X=—— X=—
3 2 18. §=90°-11°18'36"
We must discard x = —é. = (890 +59"+ 60”) —11°18'36"
3 = (89°—11°)+(59' ~18') + (60" —36")
3 =78°+41"+24"
BC=6x+1=6(E)+1=9+1=100m —78°41'24"
AC =175 +10° =/156.25=12.5
3 o 78°41'24" = [78 + 41[L] + 24[L] °
DE =3x= 3[—) =4.5cm 60 3600
2 =78.69°
—Jasrie? —f —
DF =N4.5"+6" =~/56.25=7.5 cm Let x be the width of the property.
150 ]
13. Ifcos(6—90°) =1, then tan (78.69°) =——: xtan(78.69°) =150
6—90°=180° and 6 = 270°. R R,
tan (78.69°)
14. tan (cos @ +csc ) =sin 6 +secd The property is 30 feet wide.
tan@-cos@+tan G- cscl =sin b +secH
sin@ Ccosf4 sing ~ —sinf+sech 19. QIV; sipe is negative; cosine is positive; tangent
cos@ cos@ sind is negative
sin @+ =sin@+secd 6. =—1-360°—(-390°) =30°
cos
sin@ +sec@ =sin @ +secd sin(—390°)=—l
2
15. If a=b=12.11in., we have a 45-45-90
“ - WE A cos(—390°) =£
. . A2 2
triangle, and sin f=—. B
2 tan (=390°) =5

16. A=90°-23°=67°

3 20. 64.5575° =64°+0.5575(60) = 64°+33.45
tan23°==—; atan23°=3

a =64°33"+0.45(60)" = 64°33"27”

a= 3 =7.07 ft

tan 23° 21. The triangle is not possible. a+c<b

sin23°=§; csin23°=3 | |
¢ 22. cscd=——=1=

c=—2 =768 1t sind - Ji-cos’ g

sin23°
Angle Side

A=67°|a="7.07ft
B=23°| b=3ft
C=90°| c=7.681t




f 7 15
sinff=——; cosff=—; tan f=——
p=—gicosh=gianf==

8 815
CSC — , seC =—
p= Jis 15 p
cotpe =15

JI5 15

24. Cosine is negative in QII and QIIIL.

cos@=-0.29; §=cos™ (-0.29) =106.9°
6 =180°-106.9°=73.1°
180°+73.1°=253.1°
0=106.9°+360°; 8 =253.1°+360°%

25 a=b 5 3 5\/_ in
SRR AV
c=2a=2~i—ﬁin

3 3

Cumulative Review Chapters 1-2
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