|CHAPTER S PRACTICE EXERCISES (¥*OPTIONAL) ‘

| 5-01 FUNDAMENTAL TRIGONOMETRIC IDENTITIES PART A ‘

Use the given values to evaluate all six trigonometric functions.

. 5
l.sing = %,cosd): %
P —_2
2.tanf = —5;,sec = — 51
ViI
3.csca = —%,cota: 5

4.sinz = %,tanz <0
5. tany = undefined,siny < 0

Match the trigonometric expression with one of the following.

(a)2sin’z — 1 (b) sinx
(c) sec.x (d) cos x

(e) escx (f) tan x
6.cosztanz

7. (secz) (1 — sin® z)

8.sin' & — cos' &

9. —tan(—z) sec( — z)

10. sinz + sinz cot? z

18.

19.

20.

Use the fundamental identities to simplify the expression. There
may be more than one correct answer.

.tanzsin(% - :c) + cot z sin® z sec &

. tan a (cot a + tan )

sin® 0
1—cos 6

J
1+cot? ¢

1-sin’ ¢
secx

Mixed Review

. (4-11) A ship leaves port and travels for 2 hours at 1.5 knots due

south. Then it changes course due west for 1 hour. Find the distance
and bearing from the starting point.

.(4-10) A park is in the shape of a right triangle with the

perpendicular side lengths 400 ft and 500 ft. What is the size of the
acute angle adjacent to the 400 ft side (round to the nearest tenth)?

(3-02) Rewrite the logarithm in exponential form: logs 81 = 4.
(2-01) Divide 2%

1—

(1-08) If f(z) = 2® + Land g(z) = = — 4, find (f 0 g) (z).

5-02 FUNDAMENTAL TRIGONOMETRIC IDENTITIES PART B

Factor the expression, then use fundamental trigonometric

identities to simplify.

2 2

1. sin? x cse? x — sin? x
2. cot* x +2cot? x + 1
3. tan* x — sect x
Multiply and use trigonometric identities to simplify.
4. (cos x + sin x)?

5. (2sec x +2)(2secx — 2)

6. (cscx — cot x)(csc x + cot x)

Add or subtract the expressions and use trigonometric identities

to simplify.

1 1

7. 1+sinz + 1-sinz
g _wsz_ _ sing
" 1-sinz cos T

9.cotz —

cota

10.

11.

=

Rewrite the fraction so it is not in fractional form.

cos® @

" 1-sinz

4
secaftana

Use trigonometric substitution to write the algebraic expression
as a trigonometric expression.

/4 — 222 =2sin0
.y/z? —36;z = 6csch

Rewrite the expression as a single logarithm.
In [sin x| + In |csc x|

Problem Solving

. If an object slides down an inclined surface at a constant speed, the

force of friction has to equal the component of the object's weight
pulling it down the surface. The equation becomes

UW cos 6 =W sin

8.2sin?3x—sin3x—1=0

16. (5-01) Simplify (1 — cos? x) csc x.
17.(5-01) Given sinf = — g and tan 0 < 0, evaluate cos 0 and cot 0.
18. (4-05) Evaluate tan % using reference angles.
Figure 1: Object on inclined surface. (wikimedia/J.Spudeman) 19.(3-05) A substance has a half-life of 5.00 minutes. If the initial
. . o . i . amount of the substance was 20.0 grams, how many half-lives will
where u is the coefficient of friction, W is the weight, and € is the have passed before the substance decays to 13.0 grams?
incline of the surface. Solve the equation for # and use fundamental
trigonometric identities to simplify the expression. 20. (2-06) Find all the solutions of 0 = x3 — 742 + 17x — 15.
Mixed Review
5-03 VERIFY TRIGONOMETRIC IDENTITIES
1. Derive the other two Pythagorean identities from sin? u + cos? u = 1. Verify the identity algebraically and graphically.
Verify the identities. 13. tan(% —z)tanz =1
2. (1 = cos £)(1 + cos 1) = sin? ¢ 14. sin® x = sin? x — sin? x cos? x
3.(csca+ )(csca—1)= cotZ a 15. The length, €, of a shadow cast by a vertical stick of height, 4, when
the angle of elevation of the sun is 6 can be modeled by
4. cos x — c0s> x = cos x sin? »
* * * * _ hcosd
5.sin%x — cos*x=1—2 cos? x cos(90° — 6)
sinz—1 i (=
6. 52" = tanz —secw Verify that £ = A cot 6.
7 is:‘f: — cotz + cot? z Mixed Review
h 16. (5-02) Factor and then use the fundamental trigonometric identities
- crzemg = CObZ +tanz to simplify: sin® x — 2 sin2 x + 1.
9. tan(~t)cos(~)cot(~1) = cos 1 17. (5-02) Rewrite the fraction so it is not in fractional form: ﬁ
. x _
10. sin(~z) csc(i —z) = —tanz 18. (5-01) Simplify: sin x (csc x — sin x).
cosz+coty __ m
1 et y —secz+ tany 19. (4-02) List all the angles, 6, on the unit circle where sin § = iVTS.
12. ﬁ + ﬁ =2sec’x 20. (3-03) Condense: log 2x + 3 log x — 4 log y.
5-04 SOoLVE TRIGONOMETRIC EQUATIONS
1. Describe how to find all solutions in the interval [0, 21) when the 9, csc2x+cot2x=3
angle is 30.
10. 2sin 2 cot 2z = /3
Find all solutions of the following equations.
ll.cot2(% - 21) =3
2.2cosx —+/2=0
12.sinx+cosx=1
3.cscx—2=0
) Use a graphing utility to find the solutions in the interval [0, 27)
4.9tan"x-3=0 to three decimal places.
S.sinx cosx +sinx =0 13.sinx + cos2x =0
— 2 . —
6. cosx—cosx=0 14.sec? x+secx—2=0
7.csc2x—3csex+2=0 Problem Solving
Find all solutions in the interval [0, 2x). 15. When the initial height and final height of a projectile are equal, then

the distance, or range, of the projectile is modeled by R = %

where R is the range in feet, v is the initial speed in feet per second,
and 0 is the launch angle. If a football receiver is 20 yards away from



the quarterback and the ball is thrown at 50 ft/s, at what angle should 18. (5-02) Simplify using identities: (3 — 3 sin x)(3 + 3 sin x).

the ball be thrown?
Mixed Review
16. (5-03) Verify cos(—z) sec(% — ) = cotz.

2

17. (5-03) Verify sin3 x — sin x = —cos x sin x.

19

2

S

. (5-01) Use the given values to evaluate all six trigonometric
functions: sinz = %,tanz <0.
. (4-09) Find the exact value, if possible, without a calculator:

sin(ccos’1 1%)

5-05 SuM AND DIFFERENCE FORMULAS

Use a sum or difference formula to find the exact value of the 8.

expression.
1. sin 255°

5
2.tan 73

hd

tan(m + :t)sin(%7r —z) =—sinz

cos(z+h)—cos — . i
(z+h) — cosz (1) _gin g (snh
h h h

Solve the trigonometric equations on the interval [0, 27).

3. cos 230° cos 20° + sin 230° sin 20° 10. sin(2x - 37) =0
4.cos i 11.cos(z + %) — cos(x — &) =1
Derive a formula for the following expressions. 12. sin(z + x) = sin(z —x) = 2
5. tan(x — ) Mixed Review
6 sin(s—" = a:) 13. (5-04) Find all the solutions of 2 tan x + 1 = 3.
. 2
. . Lo . 14. (5-04) Use a graphing utility to find the solutions in the interval [0,
Verify the following identities. 2m) to three decimal places: sin x + cos x = 1.
7. sec x sin(z + x) = —tan
xsin(a+2) * 15. (5-03) Verify the identity graphically: % = coszsinz.
5-06 MULTIPLE ANGLE FORMULAS
1. Derive a power-reducing formula from a double-angle formula. 13. tan* x
2. Iftanf = %, find (a) sin 26, (b) cos 20, (c) tan 26. Find the exact value of the following expressions.
3. Ifsina = %, find (a) sin 20, (b) cos 2a, (c) tan 2a. 14. *cos 15°
4. *If cos B = L find (a) sin 2B, (b) cos 2, (c) tan 2. 15. tan 75°
. . . 16. sin 105°
Find all solutions on the interval [0, 27).
Find all the solutions.
5. sin? x + cos 2x =0
17.cos £ = cosz
2
6.2sinzcosz = ?
18. tan § = sinz
7.sin2x —cosx =0
19. *cos? 5 =cosz
Derive a new identity for the given expression.
Mixed Review
8. cos 3x
9. sin 4 20. (5-05) Derive a formula for cos(x + ).
. sin 4x
10. *cos 4x 21. (5-05) Solve cos(z — 37") + cos(z + %) = 0 on [0, 2n).
Rewrite the expression as a sum of 1st powers of cosine. 22.(5-04) Find all the solutions of 2 tan x +3 = 1.
11. cos? x 23. (5-03) Verify —lzjij'i’” —1.
12. cos* x 24. (5-01) Simplify ton’z

secz+1°

5-07 PRODUCT-TO-SUM FORMULAS

Rewrite the expression as a sum or difference. 11. sin 2x cos x =0
1. sin 700 cos 2a 12.cos 2x + cosx =0
2. cos 70 8in 200 Verify the identity.
. : sin2ztsinz 3z
3.sin 2x sin x 13 s ioteoss — tan g
4. cos 3x cos 2x 14, sindwcos2z _ sinbasine
‘cos3zsin2z  simbz-sina
Find the exact value of the expression. .
15, cosdzcose _ cosBu-eos b
X * sindzsinz  cos3z—cos bz
5. sin 105° + sin 15°
Mixed Review
6. cos 165° — cos 105°
N 16. (5-06) Rewrite the expression as a sum of 1st powers of cosine: sin?
7. sin 105° cos 15° 2
X COS” X.
8. cos 285° cos 75°
17.(5-06) If tan @ = %, find (a) sinZ, (b) cosg, (c) tang.
Solve the equation on the interval [0, 27).
18. (5-05) Verify tan(x + m) cotx = 1.
9.cos 3x —cos 2x=0 . X )
19. (5-03) Verify -7 = tanz —sin” z tanz.
10. sin 4x = sin x
s e sinw cosz
20. (5-02) Simplify {272 — .
| 5-REVIEW

I ake this test as you would take a test in class. When you are finished, check your work against the answers. On this assignment round
your answers to three decimal places unless otherwise directed.

1. If tanx =1 and cos x < 0, find sin x. 12. Write cos 3x — cos 2x as a product.
2. Simplify (tan2 x+ I)(cot2 x+1). 13. Write cos 3x sin 2x as a sum or difference.
3. Simplify sec x — sec x sin? x. Solve on the interval [0, 27).
) . + =
4. Solve on the interval [0, 2m): sec2x=1+tanx. 14. cos 3+ cos x =0
Verify the identity. 15. sin 2x sec x = 2 sin 2x
5. cotg = Gersecs 16.2cosz ++/3 =0
. T litan’z
17.3tan 2z = /3
6. cos(x —m) =—cos x
18.2cos?x+3 cosx+1=0
7.sec(z —7) cos(—z) = cotx
19. Use a graphing utility to approximate the solutions of tan x + cos x =
8. sin x sin 2x =2 cos x — 2 cos> x 0 on the interval [0, 27). Round to 4 decimal places.
9. Use a power reducing formula to rewrite the following in terms of 20. Find the exact value of tan 345° given that 345 = 135 + 210.
the first power of cosine: sin x.
21. A baseball leaves the hand of the person at first base at an angle of &
10. If sinz — ? and 0 < S%, find tan % with the horlzont.al and at an initial velocity of vy = 30 meter§ per
second. The ball is caught by another person 20 meters away. Find o
. _ 40 T if the range, r, of a projectile is r = Lu2sin2a. Use degrees.
1L Ifsina = 7 and § < a <, find tan 2a. 327
ANSWERS
5-01
l.tan¢:QEE,cscq):%,sec¢:3‘f<cot¢* “'252""
2.sinf = 25,.(705(91*57;,(‘,5(‘,%: %mot&‘: g:?e‘iczse
dsina=-2,  cosa=-3, tana= 14.5in ¢
seca = — L 15. cos® x
o 5 16. 3.35 nautical miles at S 26.6° W
dcosz=-2  tanr=-%.  ccz= 17.513°




18.3* =81 19, 1% 20.2% -8+ 17
5-02
1. cos? x 7.2sec?x
2. cset x 8. secx
3. 2tan’x- 1 9. ~tan x Iy
4.2 cosxsinx+ 1 10. 1 +sinx 17.cosf = %2, cot 0= -2
5. 4tanx 11.4secx —4tanx 18. -1
6.1 }g.gcosg 19.0.621
- 6 cot 20.3,2+4,2~
5-03
Lo 2 sin utcosfu _ 1 sine-1 _ sz _ _ Tisine 1sine _ 2
La) sinu+costu=1 — SLETL_ e e e =tanz —secz mo)(rms) | (sma(ems) PR
¥ 2
1+c0t22ufcscu b) sinfutcosPu=1 — T.900= t:zﬁ:h;u-%-%:cotz-ﬁ—cot:z ﬁ:Zsecz
w:m‘z —tan*u+1=sec’u - = mee— = seocotz= o= 13.tan( - z)tanz = cotztanz =1
2.(1—cost) (1 + cost) =1 — cos’t = sin” 4 Itz 1 ta’s l4.sin*e = sin’zsinz = sin’z (1—cos’z) =

3.

4,
.

(csca+1)(csca—1) =
(cot?a+1) =1 =cot’
cosz — cos® & = cosx (1 — cos? &) = coszsin’ z

escta—1=

sin“zz —coslz = )
(sin? @ - cos? ) (sin’ @ + cos? ) =
(sin’ 2 — cos? z) (1) =
2 2

sin’ z — cos?x =
z=1-2cos’

1 — cos®  — cos

5-04

©

Tz s
. tan(—t) cos(—t) cot(—t

cotz + tanz

tan(—t) cot(—t) cos(—t) = cos(—t) = cost

10. sin(—z) csc(§ — @) =
—tanz
comateoty _  oosa oty _
Il ety = scoy T wwecoy =
secz + tany
1 1
12. Tonz + Tranz =

—sinzsecr = —

sine

sin? ¢ — sin’z cos®
15.6= ro:(‘)l} 99) hs:;wsg = hcot6
16. cos® x
17.3 cosx
18. cos® x
19, &, 2n dn 5n

N EVERE]
20.loglyiA

. Find the expression for all the solutions and then plug

in values for » starting with 0 until the angle is greater
than 27,

g I, In ln Gn 19 2r 3n 3ln 3om

16. cos( z)sec(§ — ) = coszescz = $2% = cotz
sinz

17.sin® z — sinz
=sinz (1-cos’z — 1)

=sinz (sin®z — 1)
=sinz (— cos® )

2.2 +2mn, I + 210 R
E 4 5 = —cos’ zsinz
35 ¥ 2mm, g+ 2am 18.9 cos?x
45 Hm T l9.cnsz—72—é, tanz = — %, csez =2,
5.m - 24
6T 4 an 2 14.0, 2.0, 4.189 secz =~ 1, cotw = — 3
H o . 15.25.1%, 64.9° 20. 2
7. % +2mn, T+ 20,5 + 27 13
5-05
. z
1 A2 - (71‘:1*?‘::;) (sin % cos — cos Lsin z) 13.5
2.V3+2 = (tanz)(—cosz) = —sinz 14.0,3
5 V8 g, csleth)cosz _ coszeosh-sinzsinh—cosz
4. _ -
S.tanx cosh-1 : sinh
6. —Cos X =cosx —sinT o [ 0 o
7.secasin(m + z) secz (sinmcosz + coswsinz) 10,0, Im 37" /,
= seca (—sinz) = —tanz s
8. tan(7r+:c)sm(3l —ar) 12.% B 15.
5-06
1.c1052u cosu—1 — 1+cos2u=2cos’u — 8 cos3x=4cos®x—3cosx 6 V2B
5 = costu 9. sin 4x = 8 cos’ x sin x — 4 cos x sin x T
(@) 13,(b) 13,(c) 10. cos 4x =8 cos* x — 8 cos?x + 1 17. 2an, =5 + 2mn
0. (b) 322 () 0 11. %(cosz + cos 2z cos z) 18. 5n
625 62' N 527
by 1. V3 12. (3 + 4cos 2x + cos 4z) 19. 221
- () 7 HOEEHO) 84 cos 2z-4cos 4z 20. —cos x
+4 cos 2a-+cos 4z 21. All real numbers
on ix 23
S5 14, B
zm 15.2+v3 B T
24.secx—1
5-07
2 4 67 8 1 r)
L. 9.0, %, F T 15, costrcosa _ 3TN D) cos o scos e
2. 3 (sin9a — sin5a) 10.0,2, % 2 Strin L ) iy | s
3. 5 (cos @ — cos 3z) llAU,%,n,%” 16.#
P VIO 3y10
4 2.5, % . i 17. () Y (0) 245, (©) §
5.5 |3, Sn2eosna 2sin(25) cos( %) _ 18. tan(z + ) cot @ = (%) cotz
VZ " cos 2T+cos T 2ztx 22—z 3
o () (%) ()t s
V3+2 — tan & 1 (tan z)(0)
7.2 ER 1o  cos? gz
s /32 14 Hndzomzs _ Flonat2e)tsin3222)  Gseising “seeacs ) T edeocs ) sz
ST 0SB (e t20) ane2z) | ST SnE = (1-sin’z)tanz = tanz — sin’ v tanz

20. cscx

sec? x ese? x
cos x
x5
0,5,
cota — SeE _ scasca _ wezsecr
Trtan? 2
cos(z — 7r) =coszcosw+sinzsinm = —cosx
. sec(z — ) cos(—a) = cscx (cosz) =

8.sinzsin2c =2sinzcosazsinz =2sin®zcosz 14,
=2(1—cos’z) cosz = 2cosz — 2cos’ 1s
g, 3-dcos2utcosdo )
. 8 16.
3 17

720
11355 18

T

12, —2sin Ssing 19.
13. %(sinSz —sinz) g(l)

™ m 31 or 3 In

6
% 7r 13 197

T 12012

2

-3y
.3.8078, 5.6169
. —2+4/3
.22.7°,67.3°



