Chapter /

Trigonometric Functions

7.3 Computing the Values of Trigonometric Functions of
Given Angles
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15.
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24,

25.

26.

27.

28.

25in(45°) + cog(30°) = 2§+§ Vo + ‘f’ 2J§2+J§

6tan (45°) - 8cos(60°) = 6x1.- BX% =6- 4=2

i f30°) tan(609) :%x\lé =§

+
eg__kmcg_ J342x J§_3J§ 243
3
a0 a0
t +—+ cotg—-=1+1=2
Q2 a0
e —_—— 4 = @Jé -4 1—2_4:ﬂ-_4:ﬂ:_§
69 3 & 9 3 3 3

¢ 1.1 2_1
sif(30°) +cos’(60°) = g5 +go= =7+ 7 =7 =3

set(60°) - tan’(45°) = (2)°- (1)*=4-1=3

1- cosz(30°)- 0032(60°) =1 ae‘,;’% - g%g =1- ::f %:1- 1=0
1+tan*(30°) - csc 1+§ae£3g (JE) _1+§- 2__?23

Set the cal culator to degree mode: Sin(28°) » 0.47
Set the calculator to degree mode: €0s(14°) » 0.97,

Set the calculator to degree mode: tan(21°) » 0.38,

COt(70°) = » 0.36_

Set the calculator to degree mode:
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Section 7.3  Computing the Values of Trigonometric
Functions of Given Angles

SEC( 410) = »1.33 _

1
cos(41°)

Set the calculator to degree mode:

cso(55°) =

Set the calculator to degree mode: sin(55°) »1.22.

. & O

Set the calculator to radian mode: SN 55> 031,
0

Set the calculator to radian mode: ©0%g 5> 0-92,

2Bp 0
Set the calculator to radian mode: 757> 373,

5
Set the calculator to radian mode: ?—a 1 - »5.67
180 &0
an%lsia

1

5
Set the calculator to radian mode: §+— 6»1'04

g &0
s

5

s = - »1.07

132 Sina’éipg .
813 o

Set the calculator to radian mode:

Set the calculator to radian mode: sin(1) » 0.84.

Set the calculator to radian mode: tan (1) » 1.56.
Set the cal culator to degree mode: Sin(19 » 0.02,

Set the calculator to degree mode: tan(19) » 0.02,
Set the calculator to radian mode: tan (0.3) » 0.31.
Set the calculator to radian mode: tan (0.1) » 0.1.

2sin(20) .
Usetheformula R = Yo Sin(26) with g = 32.2ft / sec’; 6 = 45°% v, =100 ft / sec:
R= 100° sin(2(45°%) _ 10000sin(90°) _ 10000

32.2 32.2 32.2

» 310.56 feet
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2 qin2
Usetheformula H = ﬁ:g—e with g = 32.2ft / sec’; = 45° v, =100 ft / sec:

100%sin’(45°) _, 10000(0.7071y
2(32.2) 64.4

H= » 77.64 feet

g
_150° sin(2(30%) _ 22500sin (60°)
0.8 0.8
V2 sSinfe ). _ _
Usetheformula H = 5 withg =9.8m/sec”; 6 = 30% v, =150 m / sec:
_ 150%sin?(30°) _ 22500(0.5)>
2(9.8) 19.6

44. Usetheformula R =

»1988.32 meters

» 286.99 meters

)
45. Usetheformula R = Ln(ze)
500% sin(2(25°%) _ 250,000sin (50°)
0.8 0.8
V02 S n2 8 . 2, 0. .
Usetheformula H = 5 withg =9.8m/sec”; 6 = 25% v, =500 m / sec:
_ 500°sin’(259) _, 250,000(0.4226)*
2(9.8) 19.6

R= » 19,542 meters

» 2278 meters

v,2sin(26)

g
2007 sin(2(50°) _ 40000sin (100°)
- 32.2 - 32.2

2 cin?
Usetheformula H = V—iﬂ with g = 32.2ft / sec’; 6 = 50°;v, = 200 ft / sec:

2007 Sin?50° _ 40000(0.7660)
2(32.2) 644

_ 2a . _ 2 _ )
47. Usetheformulat = ‘,m withg =32 ft / sec” anda= 10 feet:

t= 2(10) = 20 Jﬁ = Ji »1.20 seconds
@ 32sin(30°) cos(30°) re 1. 430 Y83 V23

46. Usetheformula R =

»1223.36 feet

H = » 364.49 feet

2_
2 2,5

_ 2(10) _ 20
(b) t_JBZSin(45°)cos(45°) - re JE V20 \/_ J_»llz seconds

0

with g=9.8 m/sec’ 8 = 30° v, =150 m / sec:

with g=9.8m/sec’ 8 = 25° v, =500 m / sec:

with g = 32.2ft / sec’; 6 = 50°% v, = 200 ft / sec:
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48.

49.

Section 7.3  Computing the Values of Trigonometric
Functions of Given Angles

_ 2(10) 20 20 _[5
© ' J 325in(60%) cos(60°) J3 10 \/8J§ '\/ 2d3 20 seoonds

gZ

Use theformula x = cosf + /16 +0.5cos(B) .
When 6 = 30°:

x =cog30%) + {16+ 0.5c08(2 x30°)=cos(30°) + 16 + 0.5c05(60°) » 4.897 cm
When 6 = 45°:

x =cog 45°) + 16+ 0.5c08(2 x4 5°)= cos(45°) + 16 + 0.5c05(90°) » 4.707 cm

2 1 2 1 4 I3
T(30°F1+ - =1+ = - = =]+ —=- — »19hrs
@ T 33G0) Ftafao) £ 16°® 10 3 4
&% & FEo
l=tane ® X==—
X tano
Distance traveled on road is;-82x=8- ——
tano
o ) 2 0
. distance on road 38 tand o
Timeonroad = =
rateon road 8
& o
| £ o
Timeonroad = »057 hours
2 2 1 22 1
T(45°F1+ - =1+ - =1+ - =»1.69hrs
() TS S @) atagas) @ 10 ad 3 4
83 20
& 2 09
" n(d59) 5
Timeon road = ng()z » 0.75 hours
2 1 1
T(60°=1+ - _
(© (60°F 3sin (60°) 4tarﬁ60°) e J’O 4x3
X—
g 2 g
ae_ 2 (_)
4 1 . ? tan(60°) g
=1+ — - —— »1.63hrs Timeonroad = —— — » 0.86 hours
3J3 443
2 1

T(90°F1+ - =(tan90° is undefinec
@ T0°F 3sin(90°)  4tarfooe) (
The distance would be 2 miles in the sand and 8 miles on theroad. Thetota time
2

5
would be: 311737167 hours

689



Chapter 7 Trigonometric Functions

50.

ol

52.

53.

Use the formula: V(B)— %
When 6 = 30°:
o (1+sec(30°)) »ag(j (1+1.1547)° N 2
V(30 ):833 () S osrigr LAem
When 6 = 45°:
o8G5 L +sec(45°))” @BO | (1+41.4142)° 3
V(45 )=83—;Z(p2) (45 »¢=4p) 7 »11r9cm
When 6 = 60°:
o <1+ sec(60°))’ _ 289 \ (1+2)° 3
V(60 ):85;2( ) (60} _S-B(p)(lm) 5 » 75.4 cm
Complete the table:

0 0.5 0.4 0.2 0.1 0.01 | 0.001 | 0.0001| 0.00001

sing | 0.4794 | 0.3894 | 0.1987 | 0.0998 | 0.0100 | 0.0010 | 0.0001 | 0.00001

sin6 [ 0.9589 | 0.9735 | 0.9933 | 0.9983 | 1.0000 | 1.0000 | 1.0000 | 1.0000

0
Theratio % as0 approachesOis 1.

Complete the table:
0 0.5 0.4 0.2 0.1 0.01 0.001 | 0.0001 | 0.00001

cosO - 1 | -0.1224 | -0.0789 | -0.0199 | —0.0050 | —0.0000 | —0.0000 | —0.0000 | —0.0000

cos® - 1| —-0.2448 | -0.1973 | -0.0997 | —0.0500 | —0.0050 | —0.0005 | —0.0000 | —0.0000

0
Theratio cosg "1 o approaches 0 is |

tan1’ xtan2° xan3° x...xan89° =1
We can rearrange the order of the termsin this product as follows:

(taf 2) xtan(89°)) x tan(2°) xtar(88°)) x{tan(3°) xtan(87°)) x... {tan(44°) xtan(46° ) ) xtan(45°)

Now each set of parentheses contains a pair of compl ementary angles
For example, (t arf2) ><tan(89°)) . Using cofunction properties we have:

(taf2) xan(89°)) = (taf 2) xan(90° - 1°)) = (tar 2) xcot(1°)) =1
Thisresult holds for each pair in our product. And since we know that tan(45°) =1,
our product can be rewritten as 1x1x1 x...xL =1.Therefore, tan1® xtan2° xtan3° x...xan89° = 1.

cot(L°) xcot(2°) xcot (3°) x...xcot(89°) =
We can rearrange the order of the termsin this product as follows:

(cot( )><cot 89 )>(cot ><cot 88 )x(cot ><cot 87 ) x(cot ><cot 46 )) ><cot(45°)

Now follow the strategy used in Problem 53.
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Functions of Given Angles
55.  cos(l’)>cot(2°) x...xcos(45°) xcsef 46°) x... xcso{ 89°)

56. sm(l)x'sm(z )><...>e|n(45 )>eec(46 )><...>®ec(89 ):7
We can rearrange the order of thetermsin this product asfollows:
(sin(1°) xsec(89°)) o sin(2°) sec(88°)) (sin(3”) xsec(87°)) x..{sin(44°) xsec(46°)) »sin(45°)
Now each set of parentheses contains a pair of compl ementary angles.
For example, (SI n(2°) xsec(89’ )) Using cofunction properties we have:

(sin(1°) xsec(89°)) = (sin(1°) xsec(90° - 1°)) = (sin(1°) = s€ 1)) =1
Thisresult holds for each pair in our product. And since we know that sin(45°) =

V2 _ 2

Our product can be rewritten as 1 X141 x.. ><1><— =5

2
=,

691



