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Section 1: Angles and Trigonometric Functions

An angle in standard position is one which has its vertex at ‘the origin, and initial side the positive

x-axis. An angle has positive (negative) measure if the terminal side is obtained by rotating a copy
of the initial side in the counterclockwise (clockwise) direction.

Angles are measured in degrees or radians. One radian is the measure of the central angle of a circle
subtended by an arc equal in length to the radius of the circle.

Length of a Circular Arc: If an arc of length s on a circle of radius r subtends a central angle of
radian measure 6, then s = r6.

180° = 7 radians.

Consider the unit circle. For each real number ¢ there corresponds an angle in standard position of
radian measure . The terminal side of this angle intersects
! the unit circle at a point say P(x,y). Thus, for any real
P(x, y)

number ¢ there corresponds a point P(x,y) on the unit
circle.

Trigonometric Functions in Terms of a Unit Circle: If ¢ is a real number and P(x,y) is the point on
the unit circle that corresponds to ¢, then '

sint =y csct=—;- (if y # 0)
cost=x - sect=% (if x #0)
tant=2  (if x #0) cotr=% (if y #0)
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Let 6 be an acute angle of a right triangle. The six trigonometric functions of the angle 8 are

g = 2PP o= p
sin@ hyp cscO opp
_ adj _hp
cosf = Fop . sec@ = ad
opr _ adj

tan@ = ; cotf = P

1 ' S
Side ad;\angn'\’ (au‘l.)\

Two positive angles are complementary if their sum is % Two positive angles are supplementary
if their sumis 7.
Cofunctions of complementary angles are equal.

Let @ be an angle in standard position. Its reference angle is the acute angle formed by the terminal
side of 8 and the x-axis.

6 | sinf | cosf | tan6 | cotd | secB | csch
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A trigonometric identity is an equation which is true for all angles in the domain of the

trigonometric functions involved in the equation.

cos(A — B) = cos Acos B +sin Asin B
cos(A+ B) = cosAcosB —sin Asin B
sin(A — B) = sin Acos B — cos Asin B
sin(A + B) = sinAcosB +cos Asin B

tan(A + B) = tan A +tan B
l-tanAtanB
m(A_B)=M_Ii
1+tanAtanB

sin2A = 2sin AcosA

cos2A = cos® A —sin? A
=1-2sin’A
=2cos?A-1

2tan A
1- tan2 A

-

Sin%A:i _CE_S_‘é

, 2
1+cosA
cos%Azi ’———COS

2
anla = L2054
1+cosA

tan2A =

— A
sin A
1,_ SIDA
taan =

1+ cosA

2sin Acos B = sin(A + B) + sin(A - B)
2cos Asin B = sin(A + B) —sin(A - B)
2cos AcosB = cos(A + B) 4 cos(A — B)
2sin Asin B = —cos(A + B) + cos(A — B)

sin A +sinB = 2sin[1(A + B)|cos{ (4 - B)]
sinA—sinB=2 cos[%(A + B)] sin[% (A- B)]
cosA+cosB = 2003[% (A+ B)] cos[%— (A— B)]

cosA—-cosB=-2 sin[-%— (A+ B)] sin[%(A - B)]




raphs of the Trigonome unctions

A function f is periodic if there exists a positive real number c such that f(z +c) = f(r) forall rin
the domain of f. The least number ¢ for which fis periodic is the period of f.

The sine, cosine, secant, and cosecant functions are periodic with period 27.
The tangent and cotangent functions are periodic with period 7.

The graphs of the six trigonometric functions are given below.
The graphs of y = asin(bx —¢) and y = acos(bx —¢) (b > 0) have amplitude | a| and period 5 2z

The “beginning” of a cycle can be found by solving the equation bx —c = 0. Dividing the penod
by 4 gives the distance between intercepts and maximums or minimums.

y = sinkx)
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o y = cos(x)
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Yy = tan(x)

y = cot {x)
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y = sec(x)
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Section 5: Trigonometric Equations and Inverse Functions

A trigonometric equation is an equation which is true for some angles. To solve a trigonometric
equation is to find the angles for which the equation holds.

The domain of the inverse sine function is [-1, 1] and its range is [—%,—’25] y= Sin_lx if and only

if siny=xand -£<y<Z.

The domain of the inverse cosine function is [-1, 1] and its range is [0, z]. y = Cos'x if and
onlyif cosy=xand 0<y<7.

The domain of the inverse tangent function is the entire real line and its range is [—%%]

y = Tan " lx if and only if tany = x and —12’-<y<§.




Section 6: Oblique Triangles

An oblique triangle is a triangle which does not contain a right angle. The laws given refer to
triangles labeled in this manner.

-

b
Law of Sines: If ABC s a triangle with sides a, b, and c, then —— = ——— = —

sinA sinB sinC’

Law of Cosines: If ABC is a triangle with sides a, b, and ¢, then a® =p%+ ¢z —2bccosA
b2 = a® +c% —2accosB

2 =a®+b? —2abcosC.

The area of a triangle equals one-half the product of the lengths of any two sides and the sine of the

angle between them.

The area A of a triangle with sides a, b, and c is given by A = Js(s —aXs—b)(s — c) where

5= %(a +b+c). This is know as Heron's Formula.




Section 7: Compler Numbers
The imaginary unit is i and has the property that 2 =-1.

A number of the form a + bi, with g and b real constants, is called a complex number. The
number a is called the real component and the number b is called the imaginary component.

Two cofnplex numbers are equal if and only if the real components are equal and the imaginary
components are equal.

(@+bi)+(c+di)=(a+c)+(b+4d)
(a+ biXc+di)=(ac—-bd)+ (bc+ad)i
(a+bi)—(c+di)=(a-c)+(b—ad)i
a+bi _ (ac+bd)+(bc - ad)i

c+di c? +d*

The complex number a + bi is given in trigonometric form by a+ bi = r(cos8 + isin8) where

b

r= a2 +b% and tan@ = = We call r the modulus, or absolute value, of the complex number

and 6 the argument, or amplitude, of the complex number.

- The modulus of the product of two complex numbers is equal to the.product of their modulus. The
argument of the product of two complex number is equal to the sum of their arguments.

The modulus of the quotient of two complex numbers is the quotient of their modulus. The

argument of the quotient of two complex numbers is the argument of the dividend minus the
argument of the divisor.

A ponzero number r(cos6 +isin6) has n nth roots which are given by the formula

W(cose+27&k +isin6+2ﬂk)

n n

where £k =0,1,2,...,n—1.
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Exercises: Section 1

1)

2)

3)

4)

5

6)

7

8)

Express each of the following angles in terms of 7 radians.

a) 20° d) 80° g) -21° j) 450°
b) 35° e) 210° h) 118° k) -75°
o) -135° f) -330° iy 27° n 72°

Change each angle from radian measure to degrees.

a I d -% 9 & D %

T T St 4
b) —1g &) 35 h) 97 k) =5
R LR B L

On a circle of radius r find the length of the arc intercepted by the central angle 6.

a) r=15inches 6 =180°
b) r=40cm 9=3—f—radians
c) r=9ft 6 =60°

The pendulum of a clock swings through an angle of 10°. Find the distance which the tip
travels in one swing if the length of the pendulum is 30 inches.

Approximate the radian measure of the central angle of a circle subtended by an arc of length
7 ¢m on a circle of radius 4 cm.

A typical tire for a compact car is 22 inches in diameter. If the car is traveling at a rate of
60 mi/hr, find the number of revolutions the tire makes per minute.

The radii of the sprocket assemblies and the wheel of the bicycle are 4 inches, 2 inches, and:

13 inches, respectively (see diagram). If the cyclist is pedaling at the rate of 1 revolution per
second, find the speed of the bicycle in

a) feet per second and
b) miles per hour.

A railroad curve is to be laid out on a circle. What radius should be used if the track is to
change its direction 6° in a distance of 25 m?




9)
10)
11)

12)

13)

14)

15)

Assuming the earth to be a sphere of radius 3960 miles, find the distance of a point in latitude
36°N from the equator.

Determine the speed of the earth (in miles per second) in its course around the sun. Assume
the earth’s orbit to be a circle of radius 93,000,000 miles and 1 yr = 365 days.

A train is traveling at the rate 12 mi/hr on a curve of radius 3000 ft. Through what angle has
it turned in one minute?

Let each of the following angles be in standard position and name the quadrant in which the
terminal side lies.

2) -T2 d - g -F p 78
by Iz e) 230° h) 165° b F
o -Z&  p 154 ) 350" ) 57

Place each of the following angles in standard position; draw a curved arrow to indicate the
rotation. Draw and find the size of two other angles, one positive and one negative, that are
coterminal with the given angle.

a) 70° d) 700" g) L
b) 550° e Z hy 3
o) 110° f) 4n

Name the quadrant or quadrants in which the terminal side of an angle in standard position
may be and satisfy the given condition or conditions.

a) The sine is negative e) The tangent is positive
"b) The cosine is positive f) The secant is negative
c) sinf <0, cosf@<0 g) sinf >0, tan6<0
d) cos@ <0, cot@>0 h) cotf0>0, sec8>0

For each of the following find the values of the other trigonometric fuhctions.

a) sinB:iss—,cosB<0 ) tanB:%_- 9:—«/%

b) secO=-3L ang=33 g sind=2,cos6> 0

c) cosG=— 6 in quadrant IV h) cosB——g,sm9<0

d) tan9-—-— 0 in quadrant II i) cot6=——,c039<0
V3

e) cos@=—§,cot9=—3— D cosO— 13,quuadrantH




16) Construct two angles in standard position which have the given function value and different
terminal sides, and write the values of the other trigonometric function of each angle.

a) cosf@= % d) cosf = —%% g) cotf= %
b) cscf = 1 e) cotf= —% h) sinf = %
c) sm9=—% f) secf=-2 i) tan9=—%

Exercises: Section 2

1) Draw each angle in standard position and find the reference angle.

a) 150° d) 244° g) -320° iy 440°
b) -318° e) -234° h) 134° k) -68°
9 % 0 F 7 b —F

2) Draw aright triangle in the form given and write the values of the trigonometric functions of
angles A and B.

R a) a=95,b=12
b) a=3,b=7
c) a=24,c=25
d b=1,c=4
- e) a=35¢c=37
f) a=7,b=8
N g) A=30°,b=20
o h) B=45,b=35
) b=5V3,c=1043
) b=7J2,c=14
C

3) Find 6 if functions of positive acute angles are involved in each equation.

a) cotf = tan%

b) cos30 =sin20

c) Sin%@ = COS%G

d) csc(@ + E—) = sec36

e) tan( ) = cot(G + & )
f) sec( 8+2”)—csc<9+ )

12




4)

5)

6)

7

8)
9)

10)

11)
12)

13)

14)

15)

16)

Evaluate each of the following expressions without using a calculator.

2tan
a) cos%sin%/cos%—sin% c) ———2§——
: 1-tan” %
1+cotZcot
b) cos—’%—sin%—cos%sin% d ——6— 4

r_ T
cot 4 COt6

Find the length of a side of an equilateral triangle which is inscribed in a circle of radius 10.4
feet.

Find the perimeter of a regular octagon which is

a) inscribed in a circle of radius 21 inches.
b) circumscribed about the circle.

A 20 ft ladder leaning against the side of a house makes a 75° angle with the ground. How
far up the side of the house does the ladder reach?

A 6 ft person standing 12 ft from a streetlight casts an 8 ft shadow. What is the height of the
streetlight?

A ramp 17% feet in length rises to aloading platform that is 3% feet off the ground. Find the
angle @ that the ramp makes with the ground.

The bearing from A to Cis S 52°E. The bearihg from A to B is N 84°E. The bearing from B

to Cis S 38°W. A plane flying 250 km/h takes 2.4 hours to go from A to B. Find the
distance from A to C.

If Aisacute and sinA = %’5, determine the values of the remaining trigonometric functions.

If A is acute and tan A = x, determine the values of the remaining trigonometric functions.

Find the height of a tree if the angle of elevation of its top changes from 20° and 40° as the
observer advances 75 ft toward its base.

To find the width of a river, a surveyor set up his transit at C on one bank and sighted across
to a point B on the opposite bank; then turning through an angle of 90°, he laid off a distance

CA =225 ft. Finally, setting the transit at A, he measured ZCAB at 48°20°. Find the width
of the river.

A wall is 15 ft high and 10 ft from a house. Find the length of the shortest ladder which will
just touch the top of the wall and reach a window 20.5 ft above the ground.

A vertical stake 20.0 cm high casts a horizontal shadow 12.5 cm long. What time is it if the
sun rose at 6:00 a.m. and will be directly overhead at noon?

13




17)

18)

19)

20)

21)

22)

23)

24)

25)

A balloon hovers 307 ft above one end of the Rip Van Winkle Bridge, which spans the
Hudson River at Catskill, NY. The angle of depression of the other end of the bridge from
the balloon is 21°. How long is the bridge?

As a hot-air balloon rises vertically, its angle of elevation from a point P on level ground
110 ki from the point Q directly underneath the balloon changes from 19°20" to 31°50".
Approximately how far does the balloon rise during this period?

A rectangular box has dimensions 8 in. x 6in. x 4in. Approximate, to the nearest minute,
the angle 8 formed by a diagonal of the base and the diagonal of the box.

A ship leaves port at 1':00 p.m. and sails in the direction N 34° W at a rate of 24 mi/hr.
Another ship leaves port at 1:30 p.m. and sails in the direction N 56° E at a rate of 18 mi/hr.

a) Approximately how far apart are the ships at 3:00 p.m.?
b) Whatis the bearing to the nearest degree, from the first ship to the second?

An airplane flying at an altitude of 10,000 feet passes directly over a fixed object on the
ground. One minute later the angle of depression of the object is 42°. Approximate the
speed of the airplane to the nearest mile per hour.

From a tower 124 feet high, the angles of depression of two rocks which are on a horizontal
line through the base of the tower are 16° and 12°. Find the distance between the rocks if
they are on

a) opposite sides of the tower,
b) the same side of the tower.

Find the distance between the rocks in exercise 22 if one rock is directly south, the other
directly east, of the tower. The other data are unchanged. :

A ship sailing in the direction S42° W passes a point A directly east of a lighthouse. If the
angle of elevation from A to the top of the lighthouse is 197, find the angle of elevation when
the ship is closest to the lighthouse.

A ship sailing in a direction N 54° E passes a point A directly south of a lighthouse. If the
angle of elevation of the top of the lighthouse from A is 24°, find the angle of elevation when
the ship is closest to the lighthouse. '

Exercises: Section 3

1)

2)

Express each of the other trigonometric functions of 6 in terms of sin6.

Express each of the other trigonometric functions of 8 in terms of cot8.

14
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3)  Find the values of sin%@, cos%f) and tan%@ given O is between 0° and 360° and
a) sinf = —153— and 6 is in quadrant II
b) cosf = % and 6 is in quadrant IV
c) tan9=%and9isinquadrantl
d) cscf=-% and 8 is in quadrant IV
e) secf= -2— and 6 is in quadrant I

f) cotf= —j‘—g— and 8 is in quadrant III

4) Find the values of sin2§, cos26 and tan26 and the quadrant in which 26 terminates if
a) sin@=-1 and 6 is in quadrant IV
b) cosf= —1—87- and @ is in quadrant I
c) tan@ = —% and 8 is in quadrant II
d) cscO= % and 6 is in quadrant |
e) secO =2 and 6 is in quadrant II

f) cotf= 71‘- and @ is in quadrant I

5)  Find the exact values of each of the following

a) sin-l% d) sin15°+sin75°
b) cos% “ e) cosl5°sin75°
¢) tan1125° H 2cos’ %~

6) For each of the following find sin(A + B), sin(A — B), cos(A + B), cos(A— B), tan(A+ B)
and tan(A - B)

a) cosA=%, sinB:l—S?),A&B.areinqu.adrantI

b) sinA = %, sinB = ——%— A is in quadrant IT and B is in quadrant IV
c) cosA= ——132—. cosB = —%, A & B are in quadrant III

d) sinA=-%, cosB=12 Aisin quadrant Ill and B is in quadrant IV

Verify each of the following identities
7 secZ Bcsc? O =sec? 0+ csc? 8
8) sec*@—sec?6 =tan® 6 +1tan” g

9) 2 csch = sin @ 1+cos@

14+ cos8 sinf@




10)
11)
12)
1'3)
14)

15)

16)

17)

18)

19)

20)

21)

22)
23)
24)
25)
26)

27)

1-sin@ _ cos8
cos@ 1+sin@

sec@—cscf _ tanf-—1
secO@+cscd tanf+1

tanf@ —sinf _ secf
sin> @ 14+ cosé

cosfcotf —sinftan O
cscO —sech

=1+ cosfsinb

(1 _ sin? 9)(1 + tan? 9) =1

sin@—cosf+1 sinf+1
sin@+cos@ -1 cosé

cosf@ +sinftanf =secO

sec® B(secH tanB) - sec* O(secOtan §) = sec® Btan> 6

secf—1

= secH
1-cosf
coch.:otB C 1= csch
1~sin@

2sectf — 25002 Osin29 —-’sin2 6 —0052 6=1

cotf cscO+1
csc8 -1 cot@

- 3 3

w =1-sinfcosf
sin @ + cos@

M =secH +tanf

1+ sin(-6)

csc49—-cot49= 205029—1

sinxcosy+cosxsiny tanx-+tany
cosxcosy—sinxsiny l-tanxtany

coSX —cosy . sinx —siny 0
sinx+siny cosx+cosy

2

2tanxcsc2x—tan“x =1

16




28)

29)

30)
31)
32)
33)
34)

35)
36)

37)

38)

39)

40)
41)

42)

43)

44)

45)

46)

1—cos26
sin26
tanfsin 26 = 2-2cos%0

tan@ =

SSiHZ%COSz% =1-cos28

45_3.1 1
cos 9"§+200529+800549

2tan@csc26 ~ tan 6 = 1

sec28 -1
sec20 +1

sec20—1=

csc@sin28 —secl = cos28sect

1-cos2a
tan@ = —————
sin2¢
2cotx
= csczx—2
tan2x

_sin(A-B) _cotA—cotB
sinfA+B) cotA+cotB

2cos(A + B)sin(A + B) =sin2Acos2B +sin2Bcos2A

4 4

cos2x=cos x—sin x

1. sin> x + cos> x
1-5sin2x = ———
sinx + cosx

cos@ +sin@ cosf-—sinf
cosf —sinf@ cosB+sind

2tan28 =

sin3x N cos3x ~2

sinx  cosx

tan §5in 26 = 2sin” @
cotfsin20 =1+ cos26
cos30 = 4cos’ @ —3cosB

1-—tan26

00529=-———————2—
1+tan“@

17




47)

48)

49)

50)

51)

52)

53)

54)

55)

56)

57)

58) -

59)

60)

61)

62)

63)

2
(sin%@-—cos%@) =1-sinf
tan%@ = ¢cscB - cotf

sin4A+sin2A
cos4A —sin2A

tan 3A

cos® xsin® x = %(2 cosx — cos3x — cos 5x)

sinA+sinB _ tany(A+B)

sinA-sinB tan%(A—B)

cos8 + cos 26+ cos30 = cos26(1 +2cosb)

1+sin8 _ 1+sin6
1-sin6 |cosf)|

1 1
+ =
cotx+1 tanx+1

1

s&:z(-’z£ - x)'— 1=cot?x

’csct9+cot9 _ 1
cscB—cot8 cscO—cotf

cos29_ sinf ~ 0339
sec@ csc28 -

tan(A—B)+tanC _ tanA-tan(B-C)
1-tan(A— B)tanC 1+tanAtan(B—C)

sec(A— B) = sec AsecB
l+tanAtanB

2tan 6

secz—g =
tan@ +sin 6

sin@ + sin28
=tan®
1+ cosB + cos28

(1+cot 9)2 -2

sin28 + cos208 = 5
1+4cot“ @

18




64) sinA+cosB= 25in(%§ + %-) cos(ﬁfzf—@ - %)

65) cos? A—cos®B= sin(B + A)sin(B - A)

Exercises: Section 4

1)  Sketch the graphs of the following for one period starting at 0. Identify the amplitude, (when
appropriate) and period of each.

a) y=4sinx f) y= cos(x +T”7>
b) y=sin3x g y= sin(2x + %)
c) y= —%-cosSx h) y= tan(—%—x —%)
d) y= tan%—x i) y=4cos(3x+ )
e) y=sec8x ) oy= csc(2x +%—)

2)  Sketch one period of the graph of each equation by the method of addition or ordinates.

a) y=sinx+cos2x d) y=cosx—cos2x
b) y=2sinx+cos3x e) y=sin3x+sinx
c) y=3sin2x—cosx f) y=2sin2x—cos3x

3)  Reduce each equation to the form y = Csin(kx + 8) and sketch the graph.

a) y=+/2(sinx-cosx) d) y=>5sinx+12cosx
b) y=2cos2x-sin2x e) y=sinx++3cosx
¢) y=3cos3x+4sin3x f) y=cos2x+sin2x

19




Exercises: Section 5

For exercises 1-22, evaluate each of the following

1) Sin~l0

2) cOs“(—%)
3) Tan”!(-1)
4) Cos™ 1( 2)
5) Tan™}(-3)

o sl

s
8) cos(Arcsm%)
S
10)  Arosin(sin )

11) Arccos(cos(— z))

12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)

sin(2 Aresin %)
cos(28in™! 3).
cos(Lsin"'3)

tan(2 Arccos3)
sin(28in ™" 3)
sin(Sin™! 3+ Sin™ )

cos(Tan ——) + Sin 1—%—)

tan(2 Sin~' £+ Cos™ 1)
tan(Arctan% + Arccotli)

8
sm(Arcsm 3 + Arcsin 5)
. 3 _4
cos(Arcsm T+ Argtan( 3 ))

For exercises 23-104, find the solution set of each equation in the interval 0 < x <27

23) 3tanx+5=2
24) 2sinx+1=0

25) cos2x=0

26) secx=2
27) 2cosx -J3=0
28) cotix—1=0

29) 4cos—%x =1
30) 4c052x =3

31) 4sinx=3
32) 3cot’x-1=0
33) sin3x =0

34) tanx-—cotx =0

35) sinxcosx-sinx =0
36) ~f3cscx =2sinxcscx

37
38)

39)
40)
41)
42)
43)
44)
45)
46)
47)
48)
49)
50)

20052x +cosx =1

sinxcosx =0
(tanx - 1)(4sin2 X - 3) =0
3cos x = sin2 X

tan2x+tanx+1=0

2

3cos“x—Tcosx =6

2

2sec“x—-secx =1

ZCOSZX—SCOSX+2 =0

X ol ’x—
smi—«/f sm2

cos2x —cosx =10

3tan2x = /3

csc? )?f 2secx

300t3 X =Ccotx

Zsin2x+cosx+4:0

20




51)
52)
- 53)
54)
55)
1 56)
57)

58)
59)

60)
61)
62)
63)

64)
65)
66)
67)
68)
69)
70)

1)

72)
73)
74)
75)

76)
77

cscx+4sinx+4=0

cotx+cscx =-sinx

2cosx+1=sinx

2secx = tanx+cotx

cscx+cotx =‘\/§

cosx—~/3sinx =1
sin2x +cosx =0

tan2x+2sinx=0
20052%x+sin2x =1
tan%x +2sin2x =cscx

cos> xcses x = dcot? x
2cotx+cscx=1
cosx —sinx = -“g—

sin2x = cos4x

sin5x —sin3x -sinx =0
25inf—-1=0
cot8+1=0
4cos’@—-3=0
3tan?6-1=0

sin20 +sinf =0

cos28 —cos@ =0

sin®f —cos?6+1=0
sin9—-sin%= 0
c059+cos% =0
2c0s% 6 —sinf—1=0

2sin% 6 —3cosf -3 =0
cot@+ 2sinf = csch
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78) 200820 —2c0s26 = 1

79) 005294-20052% =6

80) sin28cosfB+cos28sinf =1
81) cos38cosf+5sin38sinf =0
82) cot6—-tan—g— =0

83) tan26 =cotf

84) 2sin20 —2cos@+2sinf =1

85) 2cos%20—2sin%20=1
86) cot%+ sin26 = csc6

87) tang—= cosf—-1

- 88) cos2 & - sinz—g— = c0s26

2
89) sin®&=rcos’
90) ZSinz—g- =1-sinf

91) 208220 +c0s28—-1=0

92) sin68-s5in36=0

93) cos? 58 —sin® 59 =1

94) 2sin336 —sin36 = 1~ 2sin® 30
95) tan48+cotd46 =2

96) 1299 _gng.
S}nH _
97) sinf =1-cosf
1+ cos@
98) __2_tan__g_ = cosf
1—tan“ @

99) 4tan’ @ = 3sec2
100) sinz—g——cosB+1:O

101) 1-2cos?6 = 2(1 — 2sin? 9)
102) cot@+2sin8 = csch

103) 2c0s*20—3c0s28+1=0
104) 2sin%0 —sinf =1




For exercises 105-115, solve each equation for x.

105) Arccos 2x = Arcsin x 111)
106) Arccos (2x* ~1) = 2Arccos § 112)
107) Tan"x—Cot™'x=0 113)
108) Sin~'2+/x = Cos 'x 114)
109) Cos 'x+Sin!(1-x)=Z 115)
110) Sin~'dx=Cos7x

1.1

2x
Arccos 2x — Arccos x =

Cos lx = Cos~
s
3

Arctan x + Arctan (1 — x) = Arctan %

Arcsin 2x = %— — Arcsin x

b/

Arcsin x + Arctan x = 7 -

For exercises 116-125 find the solution set of each equation.

116) cos(Sin'lx)= 1-x2 121)
117) cot(c:os"1 )= 122)
l—x2
_ . X
118) sin(Tan"lx)= 123)
( ) «Jl+x2
2
. x“ -1
119) cos(2Cot x| = 124)
S( ) 2241
120) Tan lx+Tan }(-x)=0 125)

Exercises: Section 6

70, A =44",B =65°

«Jl—xz

Lcos™1x = Cot™!
2 1-x

2 Sin"lx = c05'1(1 - 2x2)
2 Ta.n_1 1 Sin_l( 22x )
x x“+1

cos(—é— Cos_lx) = \/—-1?

Sin~Yx + Cos!x = sin™11

Use the law of sines to find the unknown parts of the triangle.

a) c= i) a=50,b=26,A=95

b) b=28,A=33,C=72° j)  c¢=60,b=82,B=100"

c) a=22,B=25,C=95" k) a=31,b=26,B=48"

d) a=105,A=41,C=77 ) b=36,c=48,B=37"

e) b=200,A=567,C=40.0° m) a=>54,c=61,A=58"

f) a=5.6,A=38,B=82 n) c=258,b=7386, C=68.5"
g) ¢=946,A=18",C=111" 0) a=45,b=60,A=29°
h) b=675 A=353",B=528 p) a=66,b=77,A=59

2) Use the law of cosines to find the unknown parts of the triangle.

a) a=4.0,b=50C=5% i) a=21,b=33,c=26

b) a=12,¢=17,B=98" j)  a=230,b=306,c=400
c) b=13,c=24 A=2T k) a=22,b=26,c=33

d) a=18,¢c=23B=106 ) a=3.00,b=130,c=1.60
e) a=380,b=460,C=714" m) a=3702,b=3015c=1122
f) a=327,b=251,C=72° n) a=40,b=70,c=50

g) b=379,c=408 A =673 0) a=9.6,b=62,c=43

h) b=143,¢c=289.6,A =81 p) a=4,b=5c=8




Use the law of sines and the law of cosines as necessary to solve each of the following problems.

3)

4)

5)

6)

7

8)

9)

10)

11)

12)

13)

14)

To find the distance between two points A and B on opposite sides of a river, we measure the
distance from A to C to be 220 feet, the angle CAB to be 98°40’, and the angle ACB to be
41°30’. Compute the distance AB.

The sides of a parallelogram are 4 cm and 6 cm. One angle is 58° while another is 122°. Find
the lengths of the diagonals of the figure.

A parallelogram has sides of length 25.9 cm and 32.5 cm. The longer diagonal has a length of
57.8 cm. Find the angle opposite the diagonal.

Two ships leave a harbor together, traveling on courses that have an angle of 135°40” between |

them. If they each travel 402 mi, how far apart are they?

Town B is due east of town A and town C is in the direction N68°E of town A. If towns A

and C are 19 miles apart and towns B and C are 11 miles apart, find the distance between A
and B.

Two sides of a parallelogram make an angle of 54°. The lengths of the two sides are 21 and
33 feet. Find the length of each diagonal.

- An airplane files 165 miles from point A with bearing N 40°W and.then travels 80 miles

S25°W. Approximately how far is the airplane from A?

A triangular plot of land has sides of lengths 420 feet, 350 feet, and 180 feet. Approximate
the smallest angle between the sides.

The angles of elevation of a balloon from two points A and B on level ground are 24°10” and
47°40’, respectively. Points A and B are 8.4 miles apart and the balloon is between the
points, in the same vertical plane. Approximate the height of the balloon above the ground.

A tree stands vertically on a hillside which makes an angie of 19° with the horizontal. Froma
point 170 feet directly up the hill from the tree the angle of depression of the top of the tree is
10°. Find the height of the tree.

An athlete runs at a constant speed of one mile every eight minutes in the direction S40°E for
20 minutes and then in the direction N20°E for the next 16 minutes. Approximate, to the

nearest tenth of a mile, the distance from the endpoint to the starting point of the athlete’s
course.

To determine the distance between two points A and B, separated by a lake, a surveyor

measures a distance of 304 feet from A to C such that angle BAC is 40°20". He then measures
CB as 425 feet. Find the distance AB.
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15) Find the area of each triangle

a) b=20,¢c=30,A=60° g)
b) a=15,b=19,¢=24 h)
¢) a=12,b=17,C=150° i)
d b=32,c=40,A=115 i)
e) b=55 A=80°,C=98 k)
f) a=27,b=36,c=49 )

E . :;S I. Z

1) Simplify each of the following expressions.

a) sitl+33 46
b) 4i®+9i13 -5
o) 2i2+58 623
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a=7,b=6,A=064
a=87,c=14,B="74"
c=127,B=278,C=193°
a=17.33, A =5268, C=63.15°
a=10,A=53,B = 74°
a=12,b=11,C=30"

2) Perform the indicated operations, leaving each result in the form a + bi.

a) (2-3i)+(-4+5i) g)
by (6+2i)+(3-4i) h)
¢) (7-2i)—(8-3) i)
d) (4—4i)—(-3-4i) i
&) 49 +2V—4 —-6/-25 +3/-36 k)

) 4++—81+5-2J/49 —1++/-1 )

(3= i)(5+2i)
(5+4i)5—4i)
(2—4i}4+2iX1+10)
4+1

i
2+1

6-1i
2-3i

17~ 6i

3) Prove that the sum of two conjugate complex numbers is a real number.

4) Prove that the product of two conjugate complex numbers is a positive real number.

5) Write the conjugate of each complex number. Plot the number and its conjugate.

a) 3-2i €)
by 4+i 1))
¢y —-4+2i : g)

d 3i h)

-2-3i
6+ 5i
4-17i
1—1i




b)

c)
d)

€)

7)

b)

c)
d)

e)
8)

a)

b)

)

h)
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Write each of the following complex numbers in trigonometric form.

—2+2i3 ) 3-i

1+ +/3i g 43+
~5-5i " h) =155
~J3+i ) 243+2i
—J2 +2i i) A7-421

Change each numbser to algebraic form.

2(cos45° + isin45°) f)  /3(cos315°+isin315°)
8(cos135° +isin135°) g) cos77°+isin77°
cos90° +isin90° ' h)  4(cos240° + isin 240°)
4(cos150° + isin150°) ‘ i)  2(cos60°+isin60°)
5(cos300° + i sin 300°) D +2(cos330°+isin330°)

Perform the indicated operation, leaving each result in the form a+ bi.

o o1 (o]
2(cos40° + isin40°) - 3(cos80° + i sin 80°) j Cos120°+isin120
cos30° +isin30°
12 (o) . ‘- fo)
3(cos 60° + i 5in 60°)- 2(cos 90° + i5in 90°) j Heosl20+isinl207)
2(cos150° +isin150°)
0+ - o
2(cos125° +isin125%) T(cos100° + isin100) Ky 083057+ isin305%)
9(cos65° +isin 65°)
- 2(c0s293° +i5in293°
8(cos 300° + i sin 300°) - 5(cos120° + i sin120°) ) 12(cos293°+isin2937)
6{c0s23° +isin23°)
: . 14(cos31° +isin31°)
3(cos45° +isin45°)-43(cos225°+ isin225° m
3 )3 ) ) 2(cos91° +isin91°)
‘ 0+ Y o1 o
3(cos170° +isin170°)- Hcos 280° + i sin 280°) n) H(cos310 Z,STH:HO )
3(cos265° +i5in265°)
225° +i5in225°
5(cos90° + i5in90°) - 3(cos45° +isin 45°) 0) 10{cos225 _l stm225 )
5(cos45° +isin45°)
24 150° +isin150°
J3(cos300° +5in300°) vZ(cos270° + 1sin270°) p) ZHCOS fsin150°)

2(cos30° +isin30°)




9)

b)
)

d)

10)

11)

b)
)
d)

g)
h)
)
h);
k)
)

12)
b)

)
d)

Express each number in trigonometric form and then perform the indicated operations. Leave
the result in trigonometric form.

(1+)1-~/3i) e) %—1“/-5;1:/—%
Si(4 + 4i) ) :f ;i
(2 - 23 - 3i) 9
(3:+30)(~/3 + Y1 +V3) N

Find the indicated powers in each of the following. Express each result in trigonometric and
algebraic form.

[3(cos30° +isin ?>O°)]3 e) [cos24°+isin24°]!0
[4(cos 202° +isin 202°)}* £ [2(cos135° +isin135%)]*
[cos100° + isin 100°]9 g (+ i)6

[cos130° + isin130°1° b (243-2)

Find the indicated roots of the given expression. Leave each result in trigonometric form.
The cube roots of unity.

The cube roots of i.

The fourth roots of 16(cos148° +isin148°).
The fifth roots of cos175° +isin175°.

The fourth roots of 81(cos88°+ isin88°).
The fifth roots of 1~i.

The cube of roots of 1+ +/3i.

The fourth roots of 32.

The square roots of 25(cos132° +isin132°).
The sixth roots of unity.

The fourth roots of 16i.

The square roots of -2 +2i.

Solve the following equations for x. Leave results in algebraic form.

x> -8i=0 e) x°+27=0
Xt +16=0. H x*+i=0
x*=i=0 g x -8=0
3

~(4+443) =0 hy x5+1=0
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