Unit 1 - Radian and Degree M easur e B Classwor k

Definitionsto know:

Trigononetry Btriangle measurement Angle: rotating aray aboutits endpont
Initial side, termind side - starting and ending Vertex BDendpont of theray
Pogtion of theray

Standad postionDoriginif thevertex, initial Sdeis  Pogtive, negaive angles Bpostive is counerclockwise
thepostive x-axis rotation, negaive axis clockwise rotation

Co-termind angles Bangles having the same initial and termind sides
Measurement of angles:
Degrees. 360degrees make up onecircle.

Radians oneradian is the central angle formed by laying theradius of thecircle onto the circumference.
There are 2! radiansin onecircle.

Revolutions afull rotation of acircle

Conveasion formulafor angles: [360; = 2" radians=1 revolutior]

Example 1) Convet thefollowing angles to the other two measurements

# | Degrees Radians Revolutions
a 11806
b. | 30;
C. T
2
d El
4
e E
8
f 2
3
9. | 225
h. 5"
3
i 11
15
j. 1
K. !

Convesion of angles expressed in degrees, minutes, and secondsto decimal degrees:
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Example: Express 37°12"24™ to decimal degrees:

Example: Express 28.923 in degrees, minutes, seconds

37 . 287

F
2 e55'22.8"

Example 2) Convet from degrees, minutes, and secondsto decimal degrees or vice versa. (3 decima places)

# | Degrees, Minutes, Seconds Decimal Degrees
a | 23°30"

b. | 141;2545"

C. 12.25

d. 39.426

e | 59°59'59"

f. 127.00%

Finding the arc length of a circle:

We know tha the circumference of acircleisgiven by C =2xr wherer istheradiusof thecircle:
Thisformula can aso beused to find the length of an arc intercepted by some angle .

Arc length formula: s=r" wherer ismeasured in linear units,
sismeasured in linear units

ismeasured in radians, and

©

Example 3: Find thearc length of thearc with radius= 4 inchesand " = 60;

Note: since theangle is measured in radians it technically has no units so sis measured in linear units.

Example 4: If thearc length is 6 inches and theradiusis 2 inches, find the central angle in degrees

Example 5: If thearc length is 2 meters and thecentral angleis 125i, find theradiusof thecircle
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Example 6: Assuming theearth. isa sphee of radius4,000 miles. Miami, Floridais at latitude
25i47'9"N while Erie, Penng/lvaniaisat 42; 7'15'N and the cities are on the same meridian (onecity

lies duenorth of each other). Find the distance between thecities.

Imagine an object traveling alonga circular arc. The element of time is now addead to the equaion. In order to

do problems in such situaions we need to identify variables tha can express certain information.

Important variables for problemsin which an object ismoving along a circular arc

Variable Name Givenin Usein formulas| Sample measures
r Radius Linear units linear units 4inches, 1.5feet
radian
" (theta) Angle Degrees, radians revs | Radians 25°,1.57%,.75 revs
S Arc length Linear units Linear units 2.3ft, 5cm
t Time Time units Time units 2 sec,2.5 hr
v Linear veloadt [ [ i i
y I|ne<.ar units_ s hnee.lr units 5 f_t 12mph
time t time sec
g An it ians 5
(omega) gular velodty a.ngle: 0 ra.dlan 1 degree?8rpm
time t time sec

Example 7) Wha variable are you beinggiven (r, “, s, t,v, ") ?

___ I makeaU-turn with my car. ____Ittakes 5 minutes to complete the exam
____Thespokeof awhedl is58inches _____Acircular track measures 400feet
____Aroundtheworld in 80days ____ Thespeace shuttle travels at 3,094 miles per hour
Methodsfor transforming one variable into another

Y oumay multiply any variable by thefraction neQ Here are some examples:

12 inches 5280 feet 2" radians 1 minute 1000 meters

1 foot 1 mile lrev ~ 60sec 1 km
Example 8): Convat thefollowing:
a 15milestofeet b. 1 day to seconds
c. 10,000degreesto revolutions d. 20 feet to miles per hour

sec

feet

e. 55mphto > ¢ 1000,000,000
secC

year

to rpm
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The Angular velodty Blinear velodty formulas When an object istraveling alongan arc, it has both an angular
velodty and alinear velodty. Theformulatha ties these two variables togeher is:

v . . radians
— 7 isawaysmeasured in

-

time

Examples 9:

a A bicycle@whed hasa30inch diameter. If thewheel makes 1.5 revolutionsper second, find the speed
of thebikein mph.

b. A flightsmulator has pilotstravelingin acircular pah very quickly in order to experience g-forces. If

thepilots are traveling at 400 mph and the circular room has aradiusof 25feet, find the numbe of
rotationstha simulator makes per second.

c. Alargeclock hasits secondshand traveling at 2.5 inches pe second. Find the length of the secondhand.

d. Two gears are connected by abdt. Thelargegear has aradiusof 6 inches while the small gear has a

radiusof 3inches. If apantonthesmall gear travelsat 16 rpm, find theangular velodty of thelarge
gear.
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Unit 1 - Radian and Degree M easur e DHomewor k

1. Convet thefollowing angles to the other two measurements

2. Conveat fromd

Degrees Radians Revolutions
a | 276
b. | 45
C. 4_
3
d. i
6
e 3
8
f. 5
6
g. | 315°
h. "
6
i 13
15
J- Si
K. 5
[ 5

egrees, minutes, and secondsto decimal degrees or vice versa. (3 decimal places)

Degrees, Minutes, Seconds Decimal Degrees
a | 158°15"
b. | 612135
C. | 33°16'4"
d. 12.9
e 24.65
f. 154.502°
g. | 27;88"
h. 99.999

3. Of thethree variablesr, ”

1. Radian and Degree

Measure

-5-

, and s, youwill begiven two of them. Find thethird. Angles should befoundin
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theunits specified). Specify units for other variables.

r

4inches 60;
6.5 ft 135
2.3 meters 1.5
2365cm 14;25'36"
1682 miles radians 4212 miles
125775mm Decimal degrees 724095mm
5inches Deg, Min, Sec 2 feet
" 125inches
3
I 72.5 9.9 ft

4. Convat thegiven quantity into the specified units. Show your work in the GConvet toQcolumn.

Given Convert to
4.25ft inches
80vyears seconds
1,500 degrees
revolutions
10km ft
2,500! revolutions
25 ft mph
S€C
12 rev radians
min day
500,000 rpom
week
60 mph inches
SE€C
1rev degrees
80 day: min
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5. Findthedistances between thecities with the given latitude assuming tha the earth is a sphee of radius
4,000miles and the cities are on the same meridian.

6. Wha variable are you being given (r,

a Dallas, Texas 32°47'9"N and Omaha, Nebraska 41i 15'42"N

b. San Frandsco, California 37;46'39"N and Seattle, Washington 47i36"32"N

c. Copenhagen, Denmark 55°33"18"N and Rome, Italy 41i49'18"N

d. Jerusalem, Israel 31i47'0'N and Johaannesburg, South Africa 26i10'S

"

,Stv,w)?

a. It takes 3 minutes to travel between classes.

b. It takes 5 minutes to walk aroundthe school.

c. The Space Shuttle made 35 orbits of theearth.
d. Thecircumference of the orangeis 6.2 inches.
e. Themerry-go-roundtravels at a congant speed of 4 miles per hour.

f. A FerrisWheel ridecongsts of 8 revolutions
g. Tha FerrisWheal completes the 8 revolutionsin 6 minutes.
h. A propdleris45incheslong.
i. Thepak iscircular and| walked 2 miles aroundits circumference.
j. An ant walking aroundartire lying on the groundcan only cover 5 degrees every minute.

7. Complete thechart, finding the missing information in the measurement requested. Show work.

# r v UnitsDesired | Work
a [80rpm 2 feet feet/min

b.| 15rev/sec 2.5 feet mph

C | 559/sec 1.1 mile mph

d. 1 foot 60 ft/min rpm

e 15inches 60 mph rpm

f. 2 miles 100ft/sec | degrees/min
g.|50rpm 100mph miles

h. | 100rev/sec S50feet/sec | feet

i. | 1,000rev/sec 15,000 mph | inches
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8. ApplicationsbFor each problem, draw a picture if necessary and show how you got your answer.

a) A clock has asecondhand of length 8 inches. How far in inches doesthetip travel fromwheniit
isonthel2to whenitisonthed4.

b) ThependulumintheFranklin Ingitute is40feet long. It swingthroughan angle of 11023 Find
thelength of thearc it swingsthroughin inches.

¢) Whenthecentra angleissmall and thedistance to an object islarge thearc length formulaisa
goodestimator of the height of the object. Theangle of elevation of the Empire State Building
from4 milesaway is4°913. Usethearc length formulato estimate its heightin feet.

d) A cartirewithradius8 inchesrotatesat 42rpm. Findthevelodty of thecar in mph.

e) TheSpinne isan amusement pak ridetha strapspeople to the edgeof acircle and spinsvery
fast. If ridersaretraveling at an actud speed of 25 mph, and theradius of thewheel is 15feet,
find theangular velodty of thewheel inrpm.

1. Radian and Degree Measure -8- www.mastermathmentor.com - Stu Schwartz




