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4-2  Study Guide and Intervention

Degrees and Radians

Angles and Their Measures One complete rotation can be represented
by 360° or 27 radians. Thus, the following formulas can be used to relate

degree and radian measures.

Degree/Radian Coversion Rules

o _T_ . _ (180)°
1 180 radians 1 radian = (—ﬂ )

If two angles have the same initial and terminal sides, but different measures,
they are called coterminal angles.

3 e gy T
""-41'&

" Write each deg‘ree measure in radians as a multiple of ©

and each radzan measure in degrees.

a. 36°

36° = 36° (ﬂ%‘;‘é_) Multiply by %;[‘}aﬁ

= radians or z Simplify.
17x

b. — 3

ﬁ..;%f& 17“ radians Muttiply by T :aii?;ns ’

= 1?7 radians (#tij;ns) = —1020° Simplify.

Exercises

Write each degree measure in radians as a multiple of 7 and each radian
‘measure in degrees.

—950° = -2 66 (—B— -
1. -250= 250 (1) 2.6 \90‘\ 3. ~145° = 14 S°( L m,}
:-2;__.27‘ = -11%/3¢L
A
4. 870°- 5. 18°z 6. —820° -
= Tle We K

29%/¢ 9
13 - . AY . ;
7.2 = T—"qTLO‘i _ O L | /9< -1
10. ﬂ_s%}g %—2.56 i T Bt 12, __~91_T_ -;-ll{O

Identify all angles: that are coterminal with the given an'fle

iy e 8 * s 5m
13.—2 '14. 135 15,58
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Degrees and Radians

Applications with Angle Measure The rate at which an object moves along a
circular path is called its linear speed. The rate at which the object rotates about a

fixed point is called its angular speed.

Suppose an object moves at a constant speed along a circular path of radius r.

If s is the arc length traveled by the object during time f, -
then the object’s finear speed v is given by ¢ B
I4
5 t

vV == I

t : ! ¥
If 8 is the angle of rotation (in radians) through which the object moves o
during time t, then the angular speed w of the object is given by

pie . Determme the angular speed and linear speed if
8. 2 revoluhons are completed in 3 seconds and the distance from the
center of rotation is 7 centimeters. Round to the nearest tenth.

The angle of rotation is 8.2 x 2w or 16.47 radians.

y mm—v-’r-r?vw . e

w = % Angular speed
16 41'.' )
= 16.4m radians and t = 3 seconds
=2 17 17403984 Use a calculator.

Therefore, the angular speed is about 17.2 radians per second.

The linear speed is rTB‘

s

V= -y Linear speed
= rtB s=18
7(16.4w)
_T : r = 7 centimeters, 0 = 16.4w radians, and t = 3 sgccmds
= 120. 218278877 Use a calculator, - j 5

Therefore, the l1near speed is about 120.2 centimeters per second.

LY

Exercises
tind the rotation inWwevolutions per minut® given the angular speea' a=nd
\(_ the radius given the linear speed and the rate of rotation. ‘
Cads= :“""‘ 1. w=27radls \f‘w-—z'["“; 2. w——%ﬁradfhr = H—TD )% \
=23 red (\ \ G :" LO re V‘w ' :
v ‘/éD - o.o\r:e..ﬂ_/m(\

= S %rd "

3, ap= %"ﬁ rad/min e / 4. v = 24.8 m/s, 120 rev/min \}'- f' O orw
=2 lrev = 2 reN /v -——_Y‘-l?,o'f'_.‘_.. \

2—7‘\1,-“ YN 14 / WAL~ ( LDS)
5. v=118 ft/mm 3.6 rev/s 25671n./h, 0.5 rev/min
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Trigonometric Functions on the Unit Circle

Trigonometric Functions of Any Angle The definitions of the six tmgonometnc
functions may be extended to include any angle as shown below.

NAME PERIOD

4-3

Let 8 be any angle in standard position and point P(x, ¥} be a point on the tarminal side of 6. ¥
Let r represent the nonzero distance from P to the origin. That is, letr = \/Wy2 + 0.
’ Then the trigonometric functions of ¢ are as follows. ' 'é
\;'Sj sinez}rﬁ cscfi=§,y¢0 ’I( /3 -
= cos f=% sec =1L, x#0 E f
N tanf?:%,x#:(} cotﬂ:%,y#o Pbo 9) ==y
Y You can use the following steps to find the value of a trigonometric function of any angle 6.
N 1. Find the reference angle 6'.
,Q : 2. Find the value of the trigonometric function for 6’.
Q:& 3. Use tl}e quadrar}t in Wl’.}iCh the terminal side of 6 lies to determine the sign of
the trigonometric function value of 6.
[ Example . Let ( 9, 12) be a point on the terminal side of an angle 8 in
= standard pos1t10n Find the exact values of the six trigonometric functions of 6.
N Use the values of x and v to find r. ¥
,\9‘3 r=vx%+ y* Pythagorean Theorem (=9, 12)
bk' =14/(=9)? + 122 x=-9andy=12 \9
:? 225 or 15 Take the positive square root, @ x
3 Usex = =9,y = 12, and r = 15 to write the six trigonometric ratios.
3 sin9=%}~=%or% cosH:%:—“llgor g tanﬂ:l_—%or—%
\/S) cscﬁ?z-yr—z—i—g—or-i»« sec9=£—1—30r——g- coté'zymz—gor—%
Exercises

The given point lies on the terminal side of an angle 6 in standard position.
Find the values of the six trlgonometnc functions of 6. -
r=433

=12 = gm0 = to ;
1. (2, -5) [ 2.(12,4) - \T\c 3. (-3, -8) 35
- &ci in‘\%“ i ,g\zﬁ 6{\"\9:‘1 ;\E'O- SEC s\WWo= :Ei_%) i CDSG’—‘-;_—;-“
eoe" L V2 24 fl{\ﬁ[) L o ' ?5 s
L- l ")\\0 T .
_ 2414 o056 = oy A =
= ot 2”: \L LNO ey |t = j Lo =
S{E}_T— g X2 t /\/\_@.;‘i = A | = Yoo
R P *’f— jcotB= g:’ e &= | Sec = “3}—7-
k Lol {'9 3/ l\ BV‘
Find the exact value of each expressmn 2 Y e i
k= 5T - &l % I\ %
PRI :* 5. csc 210°= = ——="L8, cot (~3152)
A% 1 3 & mll “Y‘L -H,{ g ., F*\\ /
W . B & S5
\ . /\\f //ﬁap‘feut 5 7 5 cstlA0 = cscidp ‘ Glencoe Precalculis | 7 :
e’ bk < l e _‘:_L -—3 "533\
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Trigonometric Functions on the Unit Circle

Trigonometric Functions on the Unit Circle You can use the unit circle
to find the values of the six trigonometric functions for 6. The relationships between

6§ and the point P(x, y) on the unit circle are shown below.

A

Let t be any real number on a number line and let P(x, y) be the point ﬁ (x, J’)tﬂf_ ;
on t when the number line is wrapped onto the unit circle. Then the teosdysing
trigonometric functions of t are as follows. ]
sint=y cost=x tant:%,x;éo [s)
csct=—,y#0 sect=— x+#0 cott=% y+0

y! xl y!

Therefore, the coordinates of P corresponding to the angle ¢ can be written as P(cos ¢, sin ).

ST S

-%ﬁ— corresponds to the point (x, y) = ( %, _—\é_g,_) on the unit cirle.
tant = % Definition of tan t
_V3
tan%ﬂ: _1_2 x:%andy:-—?whent:s—;—
2
tan 5—;— = —/3 Simplify.
Exercises

Find the exact value of each expression. If undefined, write undefined.

W b o itk 20 wed . o = T =
1. tan% = .%— B """A’Lé” 2. sec —%«E T A1l N2

4, gin 2= = T

5c0t3w-¢d .._.\@, 7 Gcsc—3 ‘-3
o (5 o
7. tan —60° - w\% 8. cot 270° . (O

Find the exact value of tan —5??— If undefined, write undefined.

Chapter 4 16 Glencoe Precalculus



