Chapter 6 Review  section 6.1

1. Determine the restrictions

sinx secx tanx cotx
a) b)— c -
COS X sinx 1 - cosx sinx + 1
2. Determine the restrictions for 1 +_COSG = sind
sin® 1 - cosB
3. Simplify each expression
cotx 1 - b
b) cot xsinx ¢) ——— d I-tanx
CcsCX cotxsecx cotx — 1
4, Simplify each expression.
a) 2(csc® x — cot’ x) b) cot®x (sec’x—1)
sinx . cosx
5— +sinxcsex  d) ——
Cos“x sinxcotx
e) tanxcos®x f) L + L

sec?x  cscix

5. Are the following identities? a)sin® x sec® x = sec’ x — 1

- 1
b) —+L=l ¢) cot x + tan x = csc x cot x
secx  cscx

N ) secx  sinx
6. Simplify each expression a) —— —
sinx cosx

b) cos x+tan xsin x ¢) sinx+cos xcot x

7. Verify sinx—cos*x=2sin*x—1for x = %

. 7

8. Verify sec x+secxcosx=1+secx. for x = 1
; COSX cosx . i
9, Given + = 2cot?*x. a) Verify for x = =
secx -1  secx +1 6

b) What are the restrictions of the equation in 0°<x<360°,
10.Algebraically change cos® x + sin® x = linto cot* x + 1 = ¢s¢? x

Section 6.2 Extra Practice

1. Write each expression as a single trigonometric function.

a) sin 28° cos 35° + cos 28° sin 35°
b) cos 10° cos 7° —sin 10°sin 7°

T T PO | A 11
€) €OS—CoS— + sin — sin —

12 4 12 4
d) sin TeosT cosZsinl
34 304

2. Simplify and then give an exact value for each expression.
a) cos 25° cos 5° —sin 25° sin 5°
b) sin 40° cos 20° + cos 40° sin 20°

¢} sin T cos™ 4 cosEsink
3 6 3 6

d) cos i cos X + sin i sin~
12 3 12 3

3. Write each expression as a single trigonometric

function.
a) 2sin T ocos b) cos?X _sin2X
6 6 3 3
2tan T
) 1-2sin%15° d) ——%
1- tanzg

4, Simplify each expression using a sum identity.

a) sin{90° +A) b) cos (90°+ A)
¢} sin(n+A) d) cos(2m+A)

5. Simplify each expression using a difference identity.
a) sin (90° —A) b) sin (270°—A)

c) sin (g - A) d) cos (—32£ - ]

6. Simplify each expression

$in 20 . ,
a) b) cos 3x cos x — sin 3x sin x
2sin®
o c0s20 — 1 sin® x
2sin® cos2x — cos?x

7. Determine the exact value of each expression.

2 5
a) cos?n b) tan 15° ¢) sin 105° d) cos—g

8. Determine whether each equation is true.

a) cos 80° = cos 75° cos 5° —sin 75° sin 5°

b) cos (—24°)=cos 16° - cos40°c} tan70°=
2tan30°

1 - tan®70°

9. If ZA &/£B are both in quadrant |, & sin A= % & cos

5
B= B evaluate each of the following.

a) cos(A—B) b)sin(A+B) c)cos2A d) sin2A

12
10. IfcosA= E ,and ZA is in quadrant 1V, find the
exact value of sin 2A.

Section 6.3 Extra Practice

1. Simplify each expression

a) secx b) cot?x cscx — sinx
tan x 1-sin®x cotx

2. Factor and simplify each rational trigonometric
expression.



3. Prove each identity for all permissible values of x.
a) csc’x(1-cos’x)=1 b) (tan x— 1)’ =sec’ x— 2 tan x
sin®x + cos®x

¢ ——————————= =cosx
secx
. . 1+ tanx
4. Prove each identity. a) ——— = tanx
1+ cotx
secx sinx cotx + tanx
b) —/— - =cotx ¢)—————= =csex
sinx cosx secx
. , cscx + cotx
5. Prove each identity. a) ——————= = cotxcscx
tanx + sinx
sinx + tanx cosx +1
b) —————— =tanx ¢) —————— = cotx
cosx +1 sinx + tanx
. . cos X 1+ sinx
6. Prove each identity. a) =
1-sinx cos X
1+ cosx sinx cosx cosx
b) — = = 2cot?x
sinx l1—-cosx secx—1 secx+1

7. Prove the following a) cos (x + y) cos (x — y) = cos” x — sin’ y
1+ cos2x

b) ————— =cotx ¢} 1+sin2x={(sinx+ cos x)2
sin2x
2
d) sec*x=—>=
) 1+ cos2x

. . 4 2 4
8. Prove each identity a)sec” x — sec’ x = tan® x + tan’ x
b) cos x + cos x tan® x = sec x

cos® x _ l+sinx

9. Consider the equation - —— = —,
1+ 2sinx — 3sin*x 1+ 3sinx

Show that the equation is true for x = 3.2 radians.

10.a) Prove tanf = ﬂ. b) State all restrictions.
sin26

11. Prove the following identity. 1 + sin 2x = (sin x + cos x)°

12. Prove the identity. cos3x+ 1= 4cos® x—3cos x+ 1

Section 6.4 Extra Practice

1. Solve each equation algebraically over the domain 0 < x<27.

a) sin2x—cosx=0 b) cos2x=0
¢) 2cos’x—1=0 d) cos’x—2=cosx

2. Solve each equation over the domain 0°<x<360°.

a) cos 2x=cos 3x b) 2cos’x~5sinx—5=0
¢) cot’x=0

3. Rewrite each equation in terms of cosine only. Then, solve
algebraically for 0 < x < 2.

a) cos 2x—5cosx=2 b)cot’x+2=0 ¢) 1+cosx=2sin"x
4. Solve 2 cos® x =1 over the domain —180° < x < 180°,

5. Solve tan® x + 2 tan x + 1 = 0 over the domain 0 < x < 2.

tanx — tan xsin®x sin®x + sinx — 6

b)

a)

cos?x S5sinx + 15
0 cos’x — 4 sin?xtanx — tanx
Tcosx — 14 sinxtanx + tanx

6. Determine and correct the mistake in the following
work.

sin 2x =1
sin x =75

x = 60° and 120°
7. Astudent writes the general solution for sin 2x=1

over the domain 0 < x < 27 as % + 27n, STn + 21,

nel

a) What error did the student make?
b) Write the correct general solution for this
equation.

8. Solve cos x— 2 sin x cos x=0 over the domain 0 <x<
27,

9. Solve(sin x—1}{tan x— 1) =0 for all values of x.

10. Solve 2 cos 2x + 1 = 0Give the general solution in
degrees.

Chapter 6 Answers  Section 6.1

s T
l.a)y x ¢E+’nn;nel b)x#mmneland X # §+nn;nel

T i
c)xiZTtn;neIandxiE+1rn;neI d)x;tgn;nel
2.0 # mnel 3.a)cosx b)cosx ¢)sinx d)tany

4.2)2 b)1 o)sec’x d)1 e)sinxcosx f)1 5.a) Yes b)
No ¢) No

6.a)cotx b)secx c¢)cscx

7 Left side = sin* (-13] — cos’ (ﬁ) Right side = 2 sin? (Ej -1
6 6 6
1.9 -1
16 16 2
1 = Left side
T2
N T n
8. Leftside = sec(—) + sec(—) cos[—) ight side = (EJ
4 1 1 Right side = 1+ sec 7
1 cos (g) =1+ !
¥is
= + cos (—j
(ﬂ:) (n) 4
Ccos| — COs| — 5
4 4 -1
= - +1 = Left side
2
9.a) LS = COS(E) + [sec(ﬁj - 1) + cos (E) + (sec(EJ + 1)
6 6 6 6



o] (o] .
Ob)x# 0% 180°10. 4og? ¢ 4 sin? x = 1
cos’x  sin’x 1
sinx  sin*x  sin’x

cot?x + 1 = csc’ x

Section 6.2
1.a)sin 63° b)cos17° «¢) cos[—g) d) sin(%]

NERNEYE] 1 in”
7 b)'? ¢l d)—z 3. a) sin

V2 3

4.a)cos A b)—sin A c¢)-sin A d)cos A

2. a) b) cosz?7t ¢) cos 30°

3 d) tanl
3

S.a)cos A b)—cosA c¢)cosA d)-sin A
6.a)cosO b)cos(4x) ¢)—sin® d)-sin6

I+1 3
-l pao5 gBrl o B
2 22 2
8. a) true b)false c)true d) false
63
9.a)-5—9 b) — ¢ 7 d)gﬁ _120
65 65 25 169
6.3 Extra Practice
1 1 inx —
1. a) b) ¢cosx  2.a)tanx b) SnF¥ -2
sinx sin” x
x+2 _ ide = cse?x(1 — cos?s
cosx + d)sinx—1 3a) Left side = csc v(l cos \’)
7 _ ——(sin’x)
s 2 sin” x
3b) Left side = (tanx — 1) -1
= tan’x — 2tanx = Right side
“sin? x — 2sinxc
cos? x
3c) Example: 4. a) Example: right side = tan x
Right side = cosx
L , . Leftside = 0
. X+ cotx
Left side = sin® x + cos” x o ( s
secx =1+ ——+|1+ )
1 cosy sinx
=1+ cos x + sinx sin x
cosx = X =
cosx sinx + cosx
= COSX .
_ sinx
= Right side T cosx
= tanx
= Right side
b) Example: . secx  sinx
Right side = cot x Left side = sinx  cosx
B 1 sin® x
sinxcosx  sinxcosx
= COS2 X
sin X cos x
= cotx
= Right side

¢)

¢) Example:
Right side

Left side

= CSCX
1

sin x

cotx + tanx

Il

SE€C X

€Os X
= cosx| —— +
sin x

sin xj

cos X
2

cos? x + sin’ x

sin x
1

sin x

Right side

5a) Example:

Left side

5b) Right side = tanx

Left side

oscx + cotx Right side = cotx:

tan x + sinx

_ cosx
1+ cosx . sinx + sinxcosx sin? x
sinx cos X = Lefts
1+ cosx “ cosx
sinx sin x(1 + cosx)
cosx
T ain? ] sinx + tanx
s x Left side = ——-——
cosx + 1
sinxcosx + sinx o i
cosx cosx
) . sinx(cosx + 1) 1
¢) Right side = cotx = x
cosx cosx +
cosx + 1 = tanx
sinx + tanx = Right side
cosx

6. a) Right side =

b) Left side =

Right side

1l

1

It

(cosx + 1) X ——
sinx(cosx + 1)

cotx
Right side
1+sinx Left side = cos X
osx 1 - sinx
~ cosx(l + sinx)
1+ cosx B (1 — sinx)(1 + sinx)
<in ¥ cosx(l + sinx)

sin x 1+ cosx - 1 - sin?x

1 -cosx 1+ cosx cos x(1 + sinx)

sinx(l + cosx) cos’ x
sin® x 1+ sinx
1+ cosx cosx

sinx = Right side

~ o~




, cos x cos X
©)  Left side =
secx —1 secx +1
- cosx 1+ cosx
= COSX + + cosx + ——
cosx cosx
_ cos® x cos” x
1—-cosx 1+cosx
_ 2cos? x . . 2
=5 Right side = 2cot” x
1-cos”x
2
2cost x _ 2cos" x
= -2
sin® x sin® x
= Right side

7.a) Example: Right side = cos®x — sin® y

Left side = cos(x + y) cos(x - y)
= (cosxcosy — sinxsin y)(cos xcosy + sin xsin y)
= cos’ xcos’ y — sin’ xsin® y
= cos’ x(1 - sin® y) — sin® p(I — cos” x)
= cos’ x — sin® ycos® x — sin’ y + sin® ycos® x
= cos’x — sin’ y
= Right side
b) Example: & Left side = LT €082%
Right side = cotx sin 2x
_ cosx =1+Zcoszx—1
7 sinx 2sin xcos x
_ COoS XY
sin x
¢) Example: . .
) P = Right side .

Left side = 1 + sin 2x
=1+ 2sinxcosa

= Right side
d)
Right side = 2
1+ cos2x
_ 2
T 14+ 2cos’x — 1
_ 1
 cos?x
8. a)
Example:
Left side = sec* x — sec® x

1 (1—coszx\

2 2
Cos xL cos X

.2
sm x

COS4 X

— su1 A T 2> XCOSX + COS2 X

=1+ 2sinxcosx

Left side = sec®x
1

2
Cos Xx

= Right side

Right side = tan* x + tan? x

= tan® x(tan? x + 1)

.2
sin x( 1 ]

- 2 2
cos“x\cos” x

sin® x

4
cos X

Left side

b)

Right side = secx Left side = cosx + cosxtan? x
1 _ cos® x + cosxsin® x
" cosx cos” x
= Left side _ cos x(cos” x + sin® x)
- cos® x
1
9Verify for x = 3.2: cosx
. cos?3.2 . ) 1 + sin
e e = 32 — wnt3n.  Rightside =
~ 114153 ~ 1.14153
10. a)
Left side = tan®6
Right side = 2320 -
sin 20 b) 6% —;nel
11— (1 - 2sin*6) 2
"~ 2sinOcosh 11. Example:
sin® Left side = 1 + sin2x
- ggg =1+ 2sinxcosx
= tan® Right side = (sinx + cosx)’
= Left side = sin® x + 2sinxcosx + cos’
=+ 2sinxcosx
12. Example: = Left side
Left side = cos 3x + 1

= cos(2x + x) + 1
= cos2xcosx — sin2xsinx + 1

I

cosx(2cos* x ~ 1) — 2sin x(sinxcosx) + 1
= 2cos’ x — cosx — 2sin® xcosx + 1
= 2cos’ x — cosx — 2cosx(1 — cos® x) + 1

= 4cos’ x — 3cosx + 1
Right side = 4cos’x — 3cosx + 1
= Left side

Section 6.4
1. a) n T 5t 3n

s Ty T s T b)

62 6 2

n 3n Sm T

R and —

4 4 4

b) 270° ¢) 90°, 270°

3. a) 2_7" An
3°3

™ 3n sm
4> 4’ 4°
d)n 2.a)0° 72° 144°, 216°, 288°

and7—7t )
4

b) no solution ¢) g, T, %TE

4. -135°, —45°, 45°, 1350 5, 2% %
44




6. The error was in dividing 1 by 2.

sin2x =1
2x = 90°
x = 45°

7. a) The student used 27 rather than #; because the
equation is sin 2x = 1, the period of the function is 7.

b) E+7m,27£+7tn;nel
4 4

9, E+21tn,£+7|:n;n el
2 4

10. 60°, 120°, 240°, 300° Gen Sol: 60° + 180°x, 120° +
180°n;, nel




