General Trigonometric Functions Answer Key

11-1 Free Response Homework
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13. 4=2 Peﬁod—%zw k=0 h=1
8

15, 4=5 Peri0d=2”7y:10 k=0 h=-2
5

17. k=2; A=3; period=4—(—4)=8%N=%=%
Cosine waves start at the top or bottom, so 4 =—4+8n with a positive amplitude,
or h=0+8nwith a negative amplitude. Sine waves start at the sinusoidal axis and

go up if the amplitude is positive, so h1=2+8n
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y=2+3cos(x—4] y=2+3sin7(x2)

2
=
Cosine waves start at the top or bottom, so 4 =-1+4n with a positive amplitude, or
h=1+4n with a negative amplitude. Sine waves start at the sinusoidal axis and go

up 1if the amplitude is positive, so h=-2+4n

19.  k=0; A=4; period=7-3=4— B= %

y:4cos%(x—3) y=4sin%(x—2)

11-1 Multiple Choice Homework

1. g(x)=2+3tan{%(x+l)}

The amplitude is 3, so 1 is false.
/4 T
"8

The Phase shift is —1 , so III is false.

The period is =8, so Il is true.

The correct answer is B.

T

3. y= 3—2sin{—(x+3)} has a period of 721_77[ =2m-—=16, so the key points are
8

5l
8 T
every four units. 4 =-3 and the amplitude is negative, so the first minimum is the
second key value, namely -3+4=1.

The correct answer 1s A.
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2 : :
5. y=4+ 2080(771.(x + 3)j has s =-3, which has a vertical asymptote, so only

7

2/ 7

C or D could be correct. y=4+ 2CSC(27n(x+ 3)] has a period

so the correct answer 1s D.

11-2 Free Response Homework

1. %(cos4 x) = a(cosx)4 = 4(cosx)3 (—sinx) =—4cos’ xsinx

3. ;{x(sm X+cos x) dx(l)zo

5. d—(cos“ 2x) = d—(cos(2x))4 = 4(cos(2x))3 (—sin(2x))(2) =—-8cos’ (2x)sin(2x)
dx dx

7 d secx—2 = secx—zt:amx—2 2_x —zxse(:x—ztanx—2
' dx 3] 3 3 3/ 3 3 3

0. (CSC\/—) (cscx‘yj ( cscx%cotx%)(%x%]:—gx%cscx%cotx%

11. f’(x)zseczx+secxtanx%

f’(x) =sec’x+secxtanx —>
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13.  f'(x)= =¥ cosx=0—cosx=—"> s x=+" 4 7p
2 2 6

15. (x):—3—s1nx

. 2

i) (x)———smx 0%51nx——3%x—£,—7r
2 3°3

ii) ( ) dne — no solution

iii) End points on a domain restriction: x=0,2rx

17. v(t) =2sintcost =sin2¢

19.

H'(Z):4-—Sin[%(t_5)]5

8

- _gsm{ ; (;_5)} 0, DNE, EoaASD

sin{%(t—S)}zO

={5i8n

cv.:t=5,13,0, 20

END + 0 - 0 + END
t 0 5 13 20

The weight moves up during the first 5 seconds, then back down until 13 seconds
have passed, the back up again until time reaches 20 seconds.
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11-2 Multiple Choice Homework

L liml—cosng

l—cosxtH  sinxLl'H cosx 1

lim — = lim = lim =—
x—0 X =0 2x =0 2 2
So, the correct answer i1s B.
) . dy ) ) )
3. y=cos’x—sin’x — i 2cosx(—sinx)—2sinx(cosx)=—4sinxcos x
X

So, the correct answer 1s E

5. D

For f'to be continuous at x=7:

1. f(z)="?

2. lim f(x)=lim f(x)=1lim 22X_9
X7 Py w—rosinx 0

2

Dhim e x_1_
x> cosx  —1

3. f(rr)=1lim f(x)

s f(m)=-1

7. x(t)=cos’t—v(t)=3cos’ t(—sint)
3cos?t >0, so the sign of v(t) is the sign of (—sint). The first time (—sint) is positive in in
Quadrant III.

So, the correct answer 1s C

9. x=0->sec(0?)+(0)y’=2-y—>y=I
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%[sec(xz)ﬂcf = 2—y}% secz(xz)(2x)+x(3y2 %]+y3(1) = —%. The slope of
.. dy 2dy 3y__4dy _ dy _
e tangentineis £} () 2(0) (0] 3() Ejm) )=-2 by

So, the correct answer 1s D

11-3 Free Response Homework

1.
d 3 3 2
—(x ~secx) =x -secxtanx+secx-3x
dx
= x"secx(xtanx+3)
3.

Dx(xz-sinx+2x-cosx)
=x?-cosx+sinx-2x+2x-—sinx+cosx-2

= x?cosx+2xsinx—2xsinx+2cosx

= x> cos x + 2xsifix =2%siNx +2C0SX

= x> Ccosx+2cosx

= cosx(x2 + 2)
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f(x)= 2[sin2 x-2cosx-—sinx+cos’ x-2sinx-cosx]
= 2[—2 sin’ xcosx +2cos’ xsinx:l
= 4sinxcosx[—sin2 x+cos” x:|
= 4sinxcosx[cos2 x—sin’ x]
= 2-25inxcosx[cos2x]

=2sin2x-cos2x

=sin4x
7.

dy (cosx—3)sec’ x—tanx-—sinx

dx (cosx—3)’
1 sin® x
_3).
_ (cosx—3) cos’x  cosx
(cosx—3)’
cosx—3 N sin” x-cos x
__cos’x cos” x
(cosx—3)’

cosx — 3+sin’ xcosx

cos® x(cos x—3)’

cosx(l— 3sec x +sin’ x)

cos® x(cosx - 3)’

pesf(l— 3secx + sin® x)

4

cos” x(cosx—3)’

1= 3secx+sin’ x

cosx(cosx—3)°
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d( sinx (1—cosx)cosx—sinx-sinx
a4 _ "
dx\ 1—cosx (1—cosx)

2 . 2
_ cosx—cos’ x—sin’x

(1-cosx)’

COSX— (cos2 x +sin’ x)
B (1-cosx)’
cosx—1
(1 - cosx)2
—(1-cosx)

(1-cosx)’

1. %(sin“ 3x?) = (4sin’ 37 )(cos3x?) (6x) = 24xsin’ 3x” cos 3x?

d
13.  —(€*
dx(e secx

S~—

=e* (secxtanx)+ secx(ex) =e* secx(tanx + 1)

d

15. =
dx

-4 a4 . inx*
(esmx ):esmx (51nx4)(4x3)=esmx (4x3 cosx4)
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(¢¥)(2x=3x"-3) __3x242x-3

dx| &*

b d (2] (¢)2x) (¥ +1)(e" (3))
( ) (e3X)2 (esx)2

19.  f’(x)=secx(sec’ x)+ tanx(secxtanx)
A5l ] ol (3 (5]
= \/5((\/5)2)+(1)((x/§)(1)) =2\2+\2=32

21.

f/(x)=x-—sinx+cosx+x-cosx+sinx

() T T T n, .
f (—j:—-—s1n—+cos—+—-cos—+s1n—
4) 4 4 4 4 4
_E._1+1+£.1+1
4 2 2 42 2
_r A1y
V2 242 2
2
:—:ﬁ
V2
23. Note:
y y sinx=2
2

V+hi=4=h=4-y"
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Volume = l(Area

|

trapezoid )

(bl+b2)h}
(3+ 3+2y)\/m}
(6+4sinx)M}

1N | —

Il
p—
[\

I
—_
\®)

1

Il
[E—
)
N — N~ N~

(6+4sinx)-2- l—sinzx}

:12_g(6+4sinx)-z/-m}

= 12_(6+4sinx)\/coszx}

= 12[(6+4sinx)cosx:|

=72cosx+48sinxcosx

T

Volume’ = —-72sinx + 48 [sinx -—sinx + cos x - COS x]
=—72sinx—48sin’ x + 48 cos” x

cv.:x=0.439 radians = 25.175°

25 a.

x'(t)="5cost, y'(t)=2t
v =(5cost, 2t)

b.
x"(t)==5sint, y”(t)=2
a=(-5sint, 2)

. Speed =.(Scosm)’ +(2r) =8.030
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27.

y’(1)=—esinl+ecosl

Speed| _, = \/(ecosl +esinl)’ +(—esinl+ecos1)’

= Je? cos? 1+ e*sinlcos]+ e sin? 1+ ¢* sin® 1 — e? sinlcos 1+ €2 cos® 1
:\/ezcoszl+e/2m+e2sin21+ezsin21— 2simtcos1 + e cos’ 1

= Je? cos? 1+ e*sin® 1+ e*sin? 1 + €2 cos® 1

= \/e2 (0052 1+sin®1+sin’1+ cos’ 1)

=e(1+1)
=e\2

11-3 Multiple Choice Homework
1. B

Min @ x=-1253, Max @ x=~1.253
No sign change @ x=0

3. B

y' =x-—sinx+cosx=0

= xsinx =cosx

= x=cotx
1
= tanx=—
X
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_ 2 dy _ 20 (v
5. y=x COS2x = —-=X (—sin2x)(2)+(cos2x)(2x)=2x(—xsin2x +2xcos 2x)

So, the correct answer 1s D

7. If f(x)=xtanx— f'(x)= x(se02 x)+(tanx)(1) , then

E e (R 5

So, the correct answer 1s B.

11- 4 Free Response Homework
1.

y' =sin3x-—sin3x-3+cos3x-cos3x-3
= 3(0032 3x-—sin’ 3x)

=3cos6x=0, DNE, EgaASﬁ

3cos6x=0

cos6x=0
EiZﬂ:n

6x=1 2 :{ifiznn
—EiZﬂ:n 2
2
£i—n

x={ 12 ={i£i£n
—li—n 12 3
12 3
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y’ =2cot5x-—csc’5x-5

=-10csc?5xcot5x =0, DNE, EoaASD

csc?5x=0 cot5x=0
cscS5x=0 tanSx = DNE
sin5x =DNE bin
i —+27nn
= no solution 2 T
5x=x Eiﬂn
T
——x27rn
or
2
T o
T T
X= 10 ; Ei—n
m 2
10 5
csc’ 5x=DNE cot5x=DNE
csc5x=DNE tanS5x=0
sin5x=0 0i27f7’l
Sx= +27n
+ Tt
sx=q VT2 ={0tzn or
nt27wn 21
Oiz—ﬂn ) X = T o
X = 5 Z{Oi—nn —t—n
T 27 5 5 5
—*—n
5 5
T, 2 2
=+ + 570, 052
S T B T I
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y’z?—sinsz, DNE, EoaASD

sinx=—
2 +2nn
3
e 2r
—x27n
3
7. No fractions with a denominator of zero, no radicals, and no logarithms

-. Domain: x E[O, 2%}

Axis Points:

—sinx=0

=x=0,7, 2x

(0, 0), (n g) (27, 7)
h=0

EB: None

POEs: None

VAs: None

Extreme Points:
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y' = %—cosx =0, DN”E, EoaASD

1
——cosx=0
2

T Sm
=, —0.342 = 3484 |,
(3, 0.3 ],[3,3 SJ

(0, 0), (27, 7)

Range: ye[-0.342, 3.484]
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9. No fractions with a denominator of zero, no radicals, and no logarithms
. Domain: xe[0, 2r]

Axis Points:

sinx=0

(0, 0), (7, 0), (27, 0)
h=0

EB: None

POESs: None

VAs: None
Extreme Points:

y' =x-cosx+sinx=0, DNE , EoaASD
xcosx+sinx=0
XCosx=-—sinx

XCOSX  —SInx

cosx CcOS X
xX=—tanx
cv.: x=2.029, 4914, 0, 2x

(0, 0), (27, 0) (4.913, —4.814), (2.029, 1.820)

Range: ye[-4.814, 1.820]
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11.  No fractions with a denominator of zero, no radicals, and no logarithms
.. Domain: xe[-rx, ]

h=0 EB: None POEs: None VAs: None

Axis Points:

sinx=0

(-7, 0), (0, 0), (%, 0)

Extreme Points:
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y =e"-cosx+sinx-e*-=0, DNE EoaASD

¢*(cosx+sinx)=0

e =0 cosx+sinx=0
ln(ex):an Sinx = —Cosx
DNE or sin x _ —cosx
COSX  COSX
tanx =—1
—£i27m
xX= 4 ={£iﬂ:n
3—ﬂi2n'n 4
4
T 3r
cv..xXx=—, —, - T, T
4 4
(-m, 0), (7, 0),

Range: ye|o, 1]
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11-4 Multiple Choice Homework

1. E
. sinx O . sinxLH_. cosx

1. Iim——=——>lim—— = lim =]l#0
-0 x 0 0  x -0 1

Since the limit is finite (not infinite) we have a POE rather than a VA at x=0.

. 1im2™ o

X—>teo  x

Since the limit is 0 (which is finite) we have an HA of y=0.

0x27n :{

Oxrmn
wx2nn

1. %:O:Smxzozmz{

We have an infinite number of zeros. Statements II and III are true.

3. Graph y=¢"™*-2 on xe[0,1]. 2" Trace #2 shows the zero at x=0.606.
Math 8 or 2™ Trace 6 gives ? =2.966
X

5. The sinusoidal axis is +%x, so only A or E can be correct. A shows a sine

wave and D shows a cosine wave. Therefore, there correct answer 1s E.

7. According to the graph, y(0)=-1. Since sin(0)=0 and cos(0)=1, only D

or E can be correct. Since sin(%) =1 and cos[%j =0, y(%j =-2 for D and

y(%) =—] for E. The correct answer is D.
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11-5 Free Response Homework

1.
1
y'= —-\2
1—(xx/§)
2
1-2x°
3.
, 1 5 1
Y (1)2 1+
I+| —
X
1 1
1+i x* 1+x°
x2
41 1+x°
5.

1 =
X-————8eC X
Y= |x\\/x2—l
- 2
X

i _sec” xVx’ -1
M\/xz—l \/xz—l
x—sec ' xvxi—1
\/x2—1
xZ
x—+x*—lsec'x

xz\/x2 -1
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= 2e™ -3
2¢7]y(2¢™) -1
= . 267 .3
pef\(ze) -1
_ -3
Ve -1
9.
, 1 (1—x2)~2—2x-—2x
y = ) 7 2
( o j +1 (1_x)
1-x°
1 .2—2x2+4x2

452 +(1—x2)2 (1-2)

) M 2(1+2%)
_4x2+1—2x2+x4‘M
2(1+x7)
xt4+2x% +1
o 2(¥+1)
- (x> +1)(x>+1)

2 (241
_Wj(xz-%l)
2
X+l
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11.

2
Speed| _, = \/(tanl %) +(In17)* =2912

1 (r+1)-1-1-1 1
” t — . , ” t — ‘2t
— | +1
t+1
, 1 1 W 2t
)= . s t)=
X () o B (t+1)2 y () 241
(t+1)
1 1 2t
” t — . , ” t —
(t+1)" (t+1)
” 1 1 ” 2t
x”(t)= : Ly (1) =
(1) 2 +(t+1) (t+1) (o) £ +1
(t+1)°
o (t+1) 1 (1) = 2t
Pr(+l) (417 £ +1
()= (1) D ST
2+ (t+1) W 2 +1
” l ’” 2t
t)= Ly (1) =
() f2+(t+1)2 y () t2+1
1 2-4
” 4 — , ’” )=
8 8
=3 )
11-5 Multiple Choice Homework
1. Graph y=arcsinx and y=_2arccosx, and find the intersection with 2™

Trace 5. x=0.9, so the correct answer 1s B.
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3. g(x)=arcsin2x =sin"' (2x). &’

So, the correct answer 1s E

5. Ifsin'x=Iny—ei = y, then

So, the correct answer 1s A

7. f’(t)z%[t(l—tz)é+cos‘lt}

—_

1 2
(x)=————=(2)= -
1-(2x) 1-4x
ﬂ:esin_lx 1 J: Y
dx \/l—x2 \/l—x2

1—-¢2

=t[%(l—ﬂ)é(—2t)]+(1—t2)_2(1)+ !
=1 1 -1 -
“Nof g iee e

So, the correct answer 1s E
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General Trigonometric Functions Practice Test Answer Key

Multiple Choice — Calculator Allowed

1. E
f/(x)=cos(e™) e (1)
= e cos(e™)

2 B
y =1-sinx

The sign of the derivative changes 3 times — 1.e. from + to —, then — to +, and
finally + to — again.
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4. D

E’(B)=2(B+l)-il—l;

1
=2(B+1)-20cos( ! j-—
10 ) 10
. t t 1
2| 20sin| — [+50+1|-20cos| — |- —
10 10/ 10

4(20 sin(%) + SIJCOS(%) =—-134.396 dollars/day

E’(100)

Free Response — Calculator Allowed
1.

No fractions with a denominator of zero, no radicals, and no logarithms
.. Domain: xe[-27, 27]

’

v = %—sinx =0, DNE, EoaASD

sinx=——

Ei27z:n

3
te 27

—x27n

3
cv x=—5—n,—4—ﬂ-, E, 2—”,—27{,27:

3 3 3 3
y END + O — 0 + 0 - O + END
X 2r T 4n r 2 2
3 3 3 3

Extreme Points: (-7, —4.441), (27,6.441), (E, 1.407], [2—” 1.314],

3 3
Sm 4t
=, —4.034 -——, —4.12
[ 3 ’ 03 J’ ( 3 ’ 8}
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No fractions with a denominator of zero, no radicals, but there is a logarithm —

tan x O + DNE - 0 + DNE - 0
3
X 0 z T il 27
2 2
s Domam: xe| 0, — |u| T, —
2 2
y = -sec’ x
tan x

1

—— = ¢, DNE, EoaASD
SINXCOS X

If y=DNE, then

sinx=0 cosx=0
{ 0+27n 2 omn
x= ={0tzn or 2 T
Tt2nn xX= :{i—iZnn
——x27n 2

cv.ix=ff, A, 2, g ;25

No critical values
No extreme points
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Multiple Choice — No Calculator Allowed
5. E

f/(x)=sec’(2x)-2

f’(%j:secz(%jﬂz 8

6. D

%[sin(xy)=x:|
dy
D yal=1
cos(xy){x -ty }
dy
xcos(xy)—=+ ycos(xy)=1
dx

d
xcos(xy)d—i) = l—ycos(xy)

dy _1-ycos(xy)
dx  xcos(xy)

y| o =arctan0=0

’
y x=0

Point: (0, 0)

1
Slope: —
ope 3

y—0=§(x—0)

1
y=§x<:>3y=x<:>x—3y=0
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OR

s\ cos(x+h)—cosx 0
f'(x)=lim P =0

—sin(x+h)-1-0

LH

lim
h—0

—sin(x+h)

=lim =-—g8inx

h—0

Note: When using L’ Hopital’s Rule, you must take the derivative with respect to
h.

393



Free Response — No Calculator Allowed

3. Domain: x e [—2%, 27{}
Range: y e[ -4.441, 6.441]

y-int: (0, 1)
Axis Points:

cosx=0
Ei27rn

x={ 2 :{i£i2rm
T 2

[z @] [z _@J [3_n 3&] [3_n -@J
22 4 P20 4 (20 4 P 20 4

Extreme Points: (27, —4.441), (27, 6.441), [E, 1.407), [2—” 1.314],

3 3
Sm iy 4
-, —-4.034 -——, —4.12
( 3 ’ 03 ]’ ( 3 ’ 8J

VAs: None
POEs: None
End Behavior: None
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Domain: y¢fo, X || 7, 3
2 2

Range: y e All Reals
y-int: None
Zeros:

hﬂumx)zO

eln(lanx) — 60

tanx =1

Extreme Points: None

VAS: x:O’x:%,x:n’,x:ﬁ

2
POEs: None
End Behavior: None
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