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SECTION P.1 REVIEW OF REAL NUMBERS AND THEIR
PROPERTIES

P.1.1.

terms
P.1.2.

Zero-Factor Property
P.1.3.

Yes. \3—10\:\—7\:7 and \10—3\:\7\:

P.1.4.
(a) iii
(b) iv
(c)ii
(d) v
(e)i
P.1.5.

75,5,\/_03 —4,2, -1

(a) Natural numbers: 5, 8, 2
(b) Whole numbers: 5, 0, 8, 2
(c) Integers: -9,5,0, 8, —4, 2, —11

(d) Rational numbers: -9, —%, 5, %, 0,8, -4,2, -1

(e) Irrational numbers: \/5
P.1.6.
_7 _T1 5 _
J5,-7,-1,0,314,2,-3,12,5

(a) Natural numbers: 12, 5
(b) Whole numbers: 0,12, 5
(c) Integers: 7,0, -3,12,5

(d) Rational numbers: -7, —%, 0, 3.14, %, -3,12, 5

(e) Irrational numbers: \/E
P.1.7.

2.01,0.6, —13, 0.010110111..., 1, —6
(a) Natural numbers: 1
(b) Whole numbers: 1
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(c) Integers: 13, 1, — 6
(d) Rational numbers: 2.01,0.6, —13,1, -6
(e) Irrational numbers: 0.010110111...

P.1.8.
25, —17, —%, \/5, 3.12, %JZ', 18, —11.1, 13
(a) Natural numbers: 25, \/5 =3, 18, 13
(b) Whole numbers: 25, \/5 =3, 18, 13
(c) Integers: 25, —17, \/§=3, 18, 13

(d) Rational numbers: 25, —17, — 12, Jo =3, 312, 18, — 111, 13

(e) Irrational numbers: %72’
P.1.9.
5.2
6 3
25
36
L = o X
0 1
P.1.10.
-4 >-8
— } } & — X
-8 -7 -6 -5 -4
P.1.11.
-5.2>-8.5
—-8.5 -5.2
—® } } &— x
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P.1.12
-4 5475
_4
—-4.75 3
& } —e+— x
-5 -4 -3 -2 -l
P.1.13.

The inequality x <5 denotes the set of all real numbers less than or equal to 5.
P.1.14.

The inequality x <0 denotes the set of all real numbers less than zero.
P.1.15.

The inequality —2 < x <2 denotes the set of all real numbers greater than -2
and less than 2.

P.1.16.

The inequality O < x <6 denotes the set of all positive real numbers less than
or equal to 6.

P.1.17.

The interval [4, oo) denotes the set of all real numbers greater than or equal to
4; x >4,

+m
Y
-

P.1.18.

The interval (—oo, 2) denotes the set of all real numbers less than 2; x < 2.

i

} =X

3 4

-
-

R g

P.1.19.

The interval [—5, 2) denotes the set of all real numbers greater than or equal
to —5and less than 2; -5<x < 2.

c— Y
1 L T T T T T T ’ ]
-5 -3 -1 1 3

= X
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P.1.20.

The interval (—1, 2} denotes the set of all real numbers greater than —1 and

less than or equal to 2; 1< x < 2.

1 ' 1 L 1 - 1
T ‘ T 1 J _
2 -1 0 1 2
P.1.21.
(—oo, O]; y <0
- ] >y
2 -1 0 1 2
P.1.22.
(-, 25]; y<25
-l L L 1 1 1 -
-« —] . —y

23 24 25 26 27

P.1.27.
|-1]-|-2|=1-2=—
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P.1.28.

-3-|-3|=-3-(3)=-6
P.1.29.

5 |-5|=5(5)=25
P.1.30.

—4 \—4\:—4(4):—16
P.1.31.

If x <=2, then x+2 is negative.

so, |X+2|=_(X+2)——1

X+2 X+2
P.1.32.

If x>1, then x—1is positive.

So, ‘)(—_1‘=X—_1:1.
x-1 x-1

P.1.33.
‘—4‘=‘4‘ because ‘—4‘=4 and ‘4‘=4.
P.1.34.

5=- ‘5‘ because -5=-5.

P.1.35.

—|-6|<|-6| because |-6|=6 and -|-6|=~(6)=-6.
P.1.36.

—-2|=- |2| because —2=-2.
P.1.37.

d(126, 75) :\75 —126\: 51
P.1.38.

d(-20, 30) :‘ 30 —(—20)\ =|50|=50
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P.1.39.

ol-5:0)o-(-3))-3
P.1.40.

Ad -2l
P.1.41.

X+ 4

Terms: 7x, 4
Coefficient: 7

P.1.42.
6x° —5x
Terms: 6x%, —5x
Coefficients: 6, — 5
P.1.43.

4x° +0.5x -5
Terms: 4x°, 0.5x, —5
Coefficients: 4, 0.5

P.1.44.

3\/§x2 +1

Terms: 3\/§x2, 1

Coefficient: 3\/§
P.1.45.

Receipts: R = $3268.0 billion
Expenditures: E = $3852.6 billion

\ R-— E\ :\ 3268.0 — 3852.6\ :\ —584.6\ = $584.6 billion

P.1.46.

Receipts: R = $3329.9 billion
Expenditures: E = $4109.0 billion

\R—E\ =\ 3329.9—4109.0\ =\—779.1\= $779.1 billion

P.1.47.

Receipts: R = $3421.2 billion
Expenditures: E = $6553.6 billion

\ R— E\ =\ 3421.2 - 6553.6\ =\ —3132.4\ = $3132.4 billion
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\ R-— E\ =\ 4897.3 - 6273.3\ =\ —1376.0\ = $1376.0 billion

P.1.49.
x?—-3x+2

(a) (0) -3(0)+2=2

(b) (1) -3(-1)+2=1+3+2=6
P.1.50.

-2-2 -4
(b) ——==—"
242 0
Division by zero is undefined.
P.1.51.

2x x 8x 3x b5x

3 4 12 12 12

P.1.52
3x  x _15x 4x _19x
4 5 20 20 20
P.1.53
Sx 5_x 1_x
10 6 22 4
P.1.54
X S X X1 _X
3 7 3 6 33 9
P.1.55.

False. Because zero is nonnegative but not positive, not every nonnegative

number is positive.

P.1.56.

True. The product of two negative numbers is positive.

P.1.57.

accessible website, in whole or in part.
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The Distributive Property was used incorrectly. The 5 was not distributed to
the 3.

P.1.58.

(a) Because the price can only be a positive rational number with at most two
decimal places, the description matches graph (ii).
A range of prices can only include zero and positive numbers with at most
two decimal places. So, a range of prices can be represented by whole
numbers and some noninteger positive fractions.

(b) Because the distance is a positive real number, the description matches

graph (i).
A range of lengths can only include positive numbers. So, a range of lengths
can be represented by positive real numbers.

P.1.59.

5/n increases or decreases without bound. As n approaches 0, 5/n increases
when n is positive and decreases when n is negative.

P.1.60.

5/n approaches 0 as n increases without bound. As n increases, 5/n decreases
but stays positive.

P.1.61.

The least common denominator is 3(4) =12.

P.1.62.

The least common denominator is 9.
P.1.63.

The least common denominator is x - 4.

P.1.64.
The least common denominator is x* =4 =(x +2)(x - 2).
P.1.65.
3x* —48x* = 3x*(x* —16) = 3x* (x — 4)(x + 4)
P.1.66.

9x* —12x? = 3x? (3x2 - 4)
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P.1.67.
x® = 3x? +3x—9=x2(x—3)+3(x—3)
:(x—?;)(x2 +3)
P.1.68.
x* =5x* —2x +10 = x*(x -5) - 2(x - 5)
(x5l
P.1.69.
6x° —27x* —54x = 3x (2x2 -9x — 18)
=3x(2x+3)(x—6)
P.1.70.
12x° —16x*> —60x = 4x(3x2 —4x— 15)
=4x(3x+5)(x-3)
P.1.71.
x*=3x*+2= (x2 —1)(x2 —2)
=(x—1)(x+1)(x2 —2)
P.1.72.
X' —Tx*+12 = (x2 —3)(x2 —4)
:(x2 —3)(x—2)(x+2)
P.1.73.
(a) When x =4, x+ \/M=4+\/40—79(4)=4+\/Z=4+2=6.
(b) When x=-9, x+ \/M=—9+\/40—79(—9)=—9+\/a=—9+11:2.
P.1.74.

(a) When x = -3, \x2 —3x‘+4x—6 =‘(—3)2 —3(—3)‘+4(—3)—6 =|o+9[-12-6=0.

(b) When x =2, ‘x2—3x‘+4x—6=‘(2)2—3(2)‘+4(2)—6=|4—6|+8—6=4.
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SECTION P.2 SOLVING EQUATIONS

P.2.1.
ax+b=0
P.2.2.
extraneous
P.2.3.
Square each side of the equation to produce the equation x +2 = x°.
P.2.4.
Four methods to solve a quadratic equation are: factoring, extracting square roots,
completing the square, and using the Qualitative Formula.
P.2.5.
7T—-2x =25
T-7T-2x=25-7
—2x =18
-2x 18
-2 -2
x=-9
P.2.6.
Tx+2=23
TX+2-2=23-2
Tx =21
x_2A
7 7
x=3
P.2.7.
3x-5=2x+7
3X-2x-5=2x-2x+7
X-5=7
X—-5+5=7+5
x =12
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P.2.8.
4y +2-5y =7-06y
4y -5y +2=7-6y
-y+2=7-6y
-y+6y+2=7-6y+6y
S5y+2=7
5y4+2-2=7-2
5y =5
5y_5
5 5
y=1
P.2.9.
1O—E=4+E
X X
10x-13 4x+5
X X
10x -13=4x+5
6x =18
X =3
P.2.10.
—+ 2 =0
X x-5
2
X(Xx-5)—+x|{x-5)——=x(x-5)0
(x=8)5 +x(x=5) =5 =x(x-5)
X-5+2x=0
3x-5=0
3x=5
5
X ==
3
P.2.11.
2 1 2

(x-4)(x-2) =2 % 2 Multiply each term by (x —4)(x -2).

2 1(x—2)+2(x—4)
2=x-2+2x-8

2=3x-10
12 =3x
4=x

A check reveals that x =4 yields a denominator of zero. So, x =4 is an extraneous
solution, and the original equation has no real solution.

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter P: Prerequisites

P.2.12.
2 3 2
+

x+3) x-1 x+3

3 = (x=1)(x+3) 2 (x 1) (x+3) 2 Multiply eachterm by (x~1)(x +3).

12=qx+@+2@—0
12=3x+9+2x-2

12=5x+7
5=5x
X =1

A check reveals that x =1 yields a denominator of zero. So, X =1is an extraneous
solution, and the original equation has no real solution.

P.2.13.

x> +10x+25=0
(x+5ﬂx+5)=o

x+5=0
X=-5
P.2.14.
x?-2x-8=0

(x—4xx+2)=0

X-4=0 or x+2=0
xX=4 or X==2

P.2.15.

16x>-9=0
(4x+3ﬂ4x+3)=0

4x+3:0::>x:—§
4

4x -3 =0=x =

3
4
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P.2.16.
—x>+8x =12
x> +8x-12=0
(—1) (—x2 +8x — 12) = (—‘I) (O)

x> -8x+12=0

X-6=0 = x=6
X-2=0 => x=2
P.2.17.
3x? =81
x? =27
X == 3\/5
~ 15.20
P.2.18.
9x? =36
x> =4
x=+4=%2
P.2.19.
2
(2x—1) =18
2x —1== \/ﬁ
2x =1+ 32
1+ 32
X=—
2
~ 2.62, —1.62
P.2.20.

(x—?)2 =(x+3)2
x—7=i(x+3)
X—-7T=x+3 or x-7=-x-3
—7#3 or 2x =4
x=2

The only solution of the equation is x = 2.

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter P: Prerequisites
P.2.21.
x> +4x-32=0
x? +4x =32
X*+4x+2>=32+2°
2
(x + 2) =36
X+2==*6
X=-2%+ 6
XxX=4 or x=-8
P.2.22.
x> -2x-3=0
x> -2x=3
X —2x+ () =3+ (1)
2
(x-1) =4
X-1== \/Z
x=1t 2
x=3 or x=-1

P.2.23.
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P.2.24.

X_l:i_z
2 2
X:liﬁ

2 2
L _1x\2
2

X =
2a
1+ 12—4(2)(—1)
i 2(2)
I EE I
4 2
P.2.26.
2x> -x-1=0
X:—bi\/b2—4ac
2a
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P.2.27.
2x> -Tx+1=0
_—bi\/b2—4ac
B 2a
2
=77 -4@)0)
2(2)
_7+449-8
o 2(2)
e
4
T N4
47 4
P.2.28.

3x+x*-1=0
x> +3x-1=0

"= —b ++/b* - 4ac

P.2.29.

24+42x-x>=0

—x?+2x+2=0

o -b+ +/b?>—4ac

2a

I ENs -4(-)(2)

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter P: Prerequisites

P.2.30.

x> +10+8x =0
x> +8x+10=0

— b++b?>-4ac

-(8) 17(8)2 -4(1)(10)

2
_2[rax)

P.2.31.

(-5 =2
y>-12y+25=0

Y= -b+ b*-4ac

—(-12)2 \/(—12)2 ~4(1)(25)
2(7)
12 211 e i
(z + 6)2 =-2z

z>+12z+36 =2z
z>+14z+36=0
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_ —bx+b?-4ac

Z= 20
14+ \/142 ~4(1)(36)
) 2(1)
_ ﬂ _ 7+
P.2.33.
6x* —54x*=0
6> (x2 —9) =0
6x°=0=>x=0
x> -9=0=x=13
P.2.34.

5x*+3-x>+45x=0

5x(x2+6x+9)=0

5x(x+3) =0
5x=0=>x=0

X+3=0=>x=-3

P.2.35.
x®+2x> -8x =16
x®+2x>-8x-16=0
X*(x+2)-8(x+2)=0
(x+2)(x2—8)=0
X+2=0=>x=-2
X2-8=0= +/8 =122
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P.2.36.
x}-3x*-x=-3

x*-3x*-x+3=0
XQ(X—3)—(X—3)=O
(x—?;)(x2 —’I)=O
(x—3)(x+1)(x—1)=0

Xx-3=0=>x=3

X+1=0=>x=-1

X-1=0=>x=1

P.2.37.

4+32x-9=0
Y2x-9=-4

(3 2x—9)3 =(-4)

2x—-9=-64
2x =—-55
55
X=—-—
2
P.2.38.
J12-x-3=0
Jg12-x =3
3
(312—x) =(3)
12-x=27
-x=15
x=-15
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(3] -]
x—3=x—2\/;+1
—4=-2Jx
2=+x
o7 (]
4=x

P.2.40.

Wx+1-2x+3 =1

2\/x+1 =1+42x+3
@ x+02=@+J2x+3f

4(x+1)=1+2 2x+3+2x+3

2x =242x + 3

X=+2x+3

x> =2x+3
x>-2x-3=0

(x-3)(x+1)=0
Xx-3=0=>x=3
X+1=0= x =-1, extraneous

P.2.41.
(x-5)" =8
(x-5) =8
X—-5= 3/6_4
x=5+4=9
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P.2.42.

3/2

(x*-x-22) =27
x> —x-22=27"

x*-x-22=9
x> -x-31=0
Xz_(‘1)i\/(‘1)2—4(1)(—31) _1+4125 _1£5(5

P.2.43.
ax(x-1)" +2(x-1)" =0
(x—’l)v2 [3x+2(x—1)} =0
(x-1)"(sx-2)=0
(x—’l)v2 =0=>x-1=0=>x=1

5x-2=0=x = % extraneous

P.2.44.

3

4x? (x—1)1/3 +6x(x—1)4 =0
2x[2x(x—1)1/3 +3(x—1)4/3} =0
2x(x—’|)1/3 [2x+3(x-1)]=0

2x(x=1)" (5x-3)=0
2x=0=x=0
xX-1=0=>x=1
5x—3:0:>x:%
P.2.45.
|2x —5|=11
2X-5=1"1T=x=8
—(2x—5):11:>x:—3
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P.2.46.
|3x +2|=7
3x+2:7:>x:%
-(3x+2)=7
-3x-2=7T=>x=-3
P.2.47.

‘x+‘|‘:x2—5

First equation: Second equation:
X+1=x>-5 —(x+1)=x2—5
x*-x-6=0 -x—-1=x>-5
(x—3)(x+2):0 x> +x-4=0
x-3=0=>x=3 —1+\17
X+2=0=>x=-2 X=—F5
Only x =3and X=¥ are solutions of the original equation. X =—2 and

—‘I+\/ﬁ
2

are extraneous.

P.2.48.

‘x2+6x‘=3x+‘|8

First equation: Second equation:
x> +6x=3x+18 —(x2+6x)=3x+’|8
x*+3x-18=0 0=x>+9x+18
(x-3)(x+6)=0 0=(x+3)(x+6)
Xx-3=0=>x=3 O=x+3=x=-3
X+6=0=x=-6 O=x+6=>x=-6

The solutions of the original equation are X =t 3 and X =—6.

P.2.49.

Let y =18.
y =0.514x -14.75
18 = 0.514x —14.75

32.75=0.514x

32.75

_ = X

0.514

63.7 = X

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly

accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter P: Prerequisites

So, the height of the female is about 63.7 inches.

P.2.50.
Let y =23.
y =0.5632x -17.03
23 =0.532x -17.03
40.03 =0.532x
40.03
=X
0.532

752~ X

1f
Because 75.2 in. [12 - J ~ 6.27 ft is about 6 feet 3 inches, it is possible the femur
in.

belongs to the missing man.

P.2.51.

False.

V2X+1=—2+/x+1

2x+1=4-4 x+1+(x+1)
X—4=—4yx+1
x2—8x+16=’|6(x+‘|)

x*-24x=0
x(x—24)=o
x=0 12-2+1 x=24 5#-2+5

P.2.52.
2(x—3)+1:2x—5
2x—-6+1=2x-5

2x -5=2x-5
False. The equation is an identity, so every real number is a solution.

P.2.53.
Jx-10-yx-10=0

\/x -10 = \/x -10
False. The equation is an identity, so every real number is a solution.

P.2.54.

(a) The formula for volume of the glass cube is V = Length x Width x Height.
The volume of water in the cube is the length x width x height of the water.

So, the volume is X-X-(X—3)=X2(X—3).

(b) Given the equation x? (x—3) = 320. The dimensions of the glass cube can
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be found by solving for x. Then, substitute that value into the expression
x*® to find the volume of the cube.
P.2.55.

-5.2
(d) =
P.2.56.
8.5
(a) [ 7 ;;=9 o 11 12 !
4
3
(b) 1 0 1 2 3 4 5 !
—47":

P.2.57.

J25+20 =45 =9.5 =35

P.2.58.

J284 + 321 =605 = /517 =115
P.2.59.

4x -6

(@) 4(-1)-6=-4-6=-10

(b) 4(0)—6:0—6:—6

P.2.60.
9-7x
(a) 9—7( 3)=9+21—3o
(b) 9-7(3)=9

P.2.61.
(@) When x =-3, 2x° =2(-3)° =2(-27)=-54.

(b) When x =0, 2x° = 2(0)3 -

P.2.62.
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(a) When x=0, -3x " = _—f = — g Division by 0 is undefined.
X

(b) When x =-2, —3x‘4=_—?= -3 z_i.

P.2.63.

2
—x? +(—x) =—x>+x*=0

P.2.64.
- x° +(—X)3 +(— x)4 =—x*-x*+x*
=x*—2x°
SECTION P.3 THE CARTESIAN PLANE AND GRAPHS OF
EQUATIONS

P.3.1.
Cartesian

P.3.2.
Midpoint Formula

P.3.3.
solution or solution point

P.3.4.
graph

P.3.5.
(a) The x-axis is the horizontal real number line in the Cartesian plane.

(b) The y-axis is the vertical real number line in the Cartesian plane.

(c) The origin (O, O) is the point of intersection of the x- and y-axes.

(d) The x- and y-axes divide the Cartesian plane into four quadrants.

(e) The x-coordinate of the point (x, y) is the directed distance from the
y-axis to the point.

(f) The y-coordinate of the point (x, y) is the directed distance from the
x-axis to the point.

P.3.6.

Let (x, y) be any point on the circle. The distance between the center (h, k)
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and (x, y) is the radius r. So, \/(x— h)2 +(y—k)2 =r.

P.3.7.
y
A
] -4
6__
62 AT e@9
®a.0?T
e f——f—t>x
-8 =6 -4 -2 204 6 8
T (3$_1)
4L
1.5,-3.5
_6__( )
(-1,-8)@+
P.3.8.
y
8
6 25
©.5),(33)
{_—2,4).4——./.
2 (3,3)
— .
$-6-4 | 24 68
_4“.(1 5)
-6 T
(-2.-7)®
P.3.9.
(-3.4)
P.3.10.
(-12,0)
P.3.11.

x>0 and y <0 in Quadrant IV.

P.3.12.
X <0 and y <0 in Quadrant Il

P.3.13.

x+y=0,x#0,y#0 means X =—y or ¥y =—x. This occurs in Quadrant Il or IV.
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P.3.14.

(x, y), Xy >0 means x and y have the same signs. This occurs in Quadrant |

or Ill.

P.3.15.

y

21,000+
20,000 4 ®
19,000 + °
18,000 + L4

17.000 + L4

16,000 +
15,000 +
14,000 +
13000+ ©

Number of stores

> X

———————————+——+
2016 2017 2018 2019 2020 2021 2022 2023
Year

P.3.16.

Annual revenue

(in billions of dollars)

t t t t t + t + X
2016 2017 2018 2019 2020 2021 2022 2023
Year

P.3.17.

2

V%) + (v, - )
B-(2) +(-s-oy
= J(5) +(-12)°

=25+ 144

=13 units

d
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9 49
= [=+ =
4 9
_ 277
~\ 36
= 2677 units
P.3.20.
d =\/(x2 - X, ’ +(y2 —y1)2
=J@39—95f+(&2—p2ﬁ»
_ \/(—13.4)2 +(10.8)°
= /179.56 + 116.64
=/296.2
P.3.21.

@Mm@%n&)

Distance = \/(13 — 1)2 + (5 - O)2

=122 +52 =169 =13
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(13,5), (13, 0)
Distance :‘5—0‘:‘5‘: 5

(10),(13,0)

Distance :\ 1— 13\:\—12\: 12

(b) 5% +12° =25+ 144 = 169 = 13?
P.3.22.

(a) The distance between (—‘I, ‘I) and (9, 1) is 10.
The distance between (9, ’I) and (9, 4) is 3.

The distance between (—1, ’I) and (9, 4) is
\/(9 ~(-1)) +(4-1)" =00+ 9 =00,

(b) 10% + 3% =109 = (Jﬁ)z

P.3.23.

(a) y
124
10 -
8 (9.7)

.
6+ ’,’
4+ L7
2+ /J,
e (L]

- = X
-2 2 4 6 & 10

(b) d=\/(9—1)2+(7—1)2 - 64136 =10

0[50
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P.3.24.
(@
12+e(1,12)
\
\
10+
AY
g+ Y
\
6__ Al
A
AY
4+ \
A
2+ Y
v (6,0)
} — 1
-2 2 4 6 8 10

(b) d = \/(1 ~6) +(12-0) =25+144 =13

© [ﬂ’ 12+0j:[1’6j
2 2 2

P.3.25.
(a) v
Sff
5. 4)
4+ -9
(—1,2)
} —t—t—t—+—>x
-1 1 2 3 4 5
1+

P.3.26.
(@) >
(2,10
0+ e
X-— \\
6+ e
4+ S
\\
2+ »
(10.2)
—t
2 4 6 8 10
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(b) d = \/(2 -10)" +(10-2)°
=64 +64 =82

© (24—210’ 10;2}2(6’6)

= 24505
~ 45
The pass is about 45 yards.

P.3.28.

d =+/120% + 1507

= /36,900
— 3041

~ 192.09
The plane flies about 192 kilometers.

P.3.29.
midpoint = 1% , AR
2 2
~ (2021 +2023 572.8+ 648.1}
2 ’ 2

= (2022, 610.45)
In 2022, the sales were about $610.45 billion.

P.3.30.

midpoint = (X1 X X +y2j

2 7 2

2022 + 2024 8.59+ yQJ - (2023, 14.87).50
2 b 2 9 . . 9

In this problem, you have (
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859+Y, L, q

8.59+y, =29.74
Yy, =21.15.
In 2024, the earnings per share were about $21.15.

P.3.31.
y=-2x+5
X -1 0 1 2 >
y 7 5 3 1 0
() |[(27) [(09) [(:3) [ (27) | (3.0)
y
E— I
P.3.32.
y=§x—1
X -2 0 1 2 2
A T I A L
“y) |(2-3) (=) |(1-2) |(0) [(23)
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P.3.33.

(6 y)| (27) | (14) | (0.5) | (14) | (27)

P.3.35.
y=5x-6
x-intercept: 0 =5x-6
6 =5x
6 _
=X
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y-intercept: y = 5(0)—6 =-6

(0. -9

P.3.36.
y =8-3x
x-intercept: 0=8-3x
3x=8
-8
X=3

y-intercept: y=8—3(0) 8

(0. 9
P.3.37.

y=x+4

x-intercept: 0= \/m

O=x+4
-4=x

(4
y-intercept: y =40+4 =2
(. 2

P.3.38.
y=+2x-1
x-intercept: 0= m

2x-1=0
_ 1
X=3

3 )
y-intercept: y = 2(0)—1

-

There is no real solution. There is no y-intercept.
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P.3.39.
y :‘3x—7‘
x-intercept: O =|3X—7|
0=3x-7
1-0

(3 0

y-intercept: y =‘3(O) —7‘: 7

(0. 7)

P.3.40.
y=- |x + 10|
Xx-intercept: 0=- |x+‘|0|

x+10=0
x=-10
(-10, 0)
y-intercept: y =- |0 + 10|
=- |10|=-10

(0, —=10)

P.3.41.
y =2x°-4x?

x-intercept: 0=2x°—-4x>
0=2x"(x-2)

x=0 or xX=2

(0. ). (2. 0)

y-intercept: y = 2(0)3 —4(0)2

y=0
(0. 0)
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P.3.42.
y=x*-25
x-intercepts: 0= x*-25
x* =25
x=+{52=+5
ey

4
y-intercept: y = (0) -25=-25
(0, —25)

X

(—x)2 -y =0=x?-y =0= y-axis symmetry

X2 _(_y) =0 = x*+ y = 0 = No x-axis symmetry
2

(—x) —(—y) =0 = x>+ y =0 = No origin symmetry

P.3.44
x-y*=0
(—x) - y?>=0=-x-y? =0= No y-axis symmetry
X —(—y = 0= x—-y?>=0= x-axis symmetry
—x) - (—y)2 =0=-x-y?>=0= No origin symmetry
P.3.45
y=x

y= (—x)3 = y =-x*> = No y-axis symmetry
-y =x° = y =-x> = No x-axis symmetry

_y = (_X)3 = -y =—x® = y = x* = Origin symmetry

P.3.46.
y=x"-x>+3
4 2 2 9 .
y= (—x) —(—x) +3=> y=x"-x"+3= y-axis symmetry
4

~y =x*-x>+3= y=-x*+x>-3 = No x-axis symmetry

—y = (—x)4 - (—x)2 +3= y =-x"+x*>-3=No origin symmetry
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P.3.47.
y= X
x* +1
-X —X .
y="——=>y== = No y-axis symmetry
(—x)" +1 X241
X -X .
-y =——— =Y =—— = No x-axis symmetry
X“+1 X°+1
—X —X P
Y=y =— =>y=— = Origin symmetry
(_X) +1 x°+1 x°+1
P.3.48.
1
1+ x?
1 .
y=——=y= 5 = y-axis symmetry
1+(—X) 1+ x
1 -1 .
-y = T =Y = - = No x-axis symmetry
1+ x 1+ x
1 -1 -
Y= >y= > = No origin symmetry
1+(~x) T+ x
P.3.49.
xy>+10=0

(—x)y2 +10 =0 = —xy? + 10 = 0 = No y-axis symmetry

x(—y)2 +10 =0 = xy? +10 = 0 = x-axis symmetry

(—x)(—y)2 +10 =0 = —xy” + 10 = 0 = No origin symmetry
P.3.50.

xy =4

(—x)y =4 = xy = -4 = No y-axis symmetry

x(—y) =4 = xy = -4 = No x-axis symmetry

(—x) (_y) =4 = xy = 4 = Origin symmetry
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P.3.51.

e

P.3.52.

\

._
a4
[
L=l

4
o0 4

-3+
—4 4+
P.3.53.
4
3
1
—— o x
4 -3 - 1 2 3 4
-2
-3
-4
P.3.54.
¥
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P.3.55.
(a)
X 5 10 20 30 |40 |50 |60 70 |80 |90 [100
y | 414.8 |103.7 | 25.93 | 11.52 | 6.48 | 415 | 2.88 | 2.12 [1.62 | 1.28 |1.04
(b)

2w B
e S ©°o &
| L L N
t t t t

Resistance (in ohms)

>
;
}

X
20 40 60 8O 100
Diameter of wire (in mils)

When x = 85.5, the resistance is about 1.4 ohms.
(c) When x = 85.5,

= EO’ 37)? =1.42 ohms.
85.5

(d) As the diameter of the copper wire increases, the resistance decreases.
P.3.56.
(a) 100

0 70
0]

The model fits the data well.
Each data value is close to the graph of the model.

(b) Using the graph or the model (With t= 40), the life expectancy is
approximately 75.2 years.
(c) The model and the line y =70.1 intersect at t =11.1, corresponding to the

year 1961.
68.0 + 0.33(11.1)

Algebraically,
g y 1+o.002(11.1)
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(d) The y-intercept is (0, 68.0) .In 1950 (t = O), the life expectancy of a child
(at birth) was 68.0 years.

(e) Answers will vary.
P.3.57.
Center: (O, 0); Radius: 3
(x-0) +(y-0) =2
x> +y*=9
P.3.58.
Center: (0, O); Radius: 7
(X—O)2 +(y—0)2 =7
x> +y> =49

P.3.59.
Center: ( -4, 5) Radius: 2

ey
[ ] +[y 5 P92
( 4) +(y- )

U‘I

P.3.60.
Center: (1,—3); Radius:\/ﬁ

(x—h)2+(y—k)2 =r’ 2
(x= +[y~(-3)] -
(x=1) +(y+3) =

P.3.61.
Center: (3, 8);Solution point: (—9, 13)

r=(x=hY +(y k)
= \/(— 9-3) +(13-8)

QT —
B |

H|
+ N

M N
ol +

—_
(&)

~—

N

Il
-_—
(o]
©

=13
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Center: (—2, —6); Solution point: (1, —10)
r= \/(x—h)z +(y—k)2
- \/[1 ~(-2)] +[-10-(~6)]

Il
@ —~~~
w
a N
o] +
|
N
SN—
N

P.3.63.
Endpoints of a diameter: (3, 2), (—9, —8)

= %\/(—9—3)2 +(-8-2)
=%\/(—12)2+(—10)2
1 a0
:% 244 :%(2)\/5:\/5
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P.3.64.
Endpoints of a diameter: (11, —5), (3, 15)

r= %\/(3 1) +[15-(~5)]

= % (-8)" +(20)
1 64 + 400
2
1 1
=464 = 5(4) V29 =229

—_
>
X

) (11;3.—5;15]2(%,§j=(7,5)

>
|
>
A
N
+
—_
<
|
-
5
Il
S
N

—_—~~ A~~~
>
|
~
SN—
N
+
—
<
|
a1
R
N
I

—_—
N
8]
o
SN —
N

x
|
~
5
+
—_—
<
|
(6)]
—
Il
=
()]

P.3.65.

False. The line y = x is symmetric with respect to the origin.

P.3.66.
True. Because x<0 and y >0, 2x <0 and - 3y <0, which is located in
Quadrant Ill.

P.3.67.
The test is for symmetry with respect to the x-axis. The statement should
read: The graph of x =3y is symmetric with respect to the x-axis because
replacing y with —y yields an equivalent equation.

P.3.68.

x-axis symmetry: x>+ y?=1

x? +(— y)2 =1

x>+ y?=1

y-axis symmetry: x>+ y* =1

2 2
(—x) +y =1
X2+ y*=1
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Origin symmetry: X +y =
() + () =
X2+ y* =1

So, the graph of the equation is symmetric with respect to x-axis, y-axis, and

origin.

P.3.69.
5-7 2 1

12-18 -6 3
P.3.70.

16-6_10_ ,

6-11 -5
P.3.71.

3-3_0_,

4-0 4
P.3.72.

= % — Division by 0 is undefined.

P.3.75.
5x+2y =8
2y =8-5x
8 —5x
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P.3.76.
X+3y+8=0=>3y=—-x-8=y=- X;8
P.3.77.
() P=R-C
= 135x —(93x + 35,000)
= 42x — 35,000

(b) P= 42(5000) — 35,000 = $175,000
P.3.78.

(a) Time to copy one page: % min

(b) Time to copy x pages: 5—); min

(c) Time to copy 120 pages: % = % =24 min

=200 min

(d) Time to copy 10,000 pages: %

SECTION P.4 LINEAR EQUATIONS IN TWO VARIABLES

P.4.1.

linear
P.4.2.
slope
P.4.3.
point-slope
P.4.4.
parallel
P.4.5.
rate or rate of change
P.4.6.

linear extrapolation

P.4.7.
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They are perpendicular to each other.

P.4.8.

Y-y, =m(x—x1)
Y=y, =mx—-mx,
mx,—y, =mx-y
O=mx—-y-mx, +y,
mx—y—(mx1—y1):0

P.4.9.

P.4.10.

6

P.4.11.

Two points on the line: (0, O) and (4, 6)

lope = Y2 =1 8 _3

x,—x, 4 2
P.4.12.

The line appears to go through (O, 7) and (7, O).

Slope=y2_y1 _0-7_
x,—x, 7-0

-1

P.4.13.
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y =5x+3
Slope:m=5
y-intercept: (0, 3)

R N
P.414.

Slope: m=-1

y-intercept: (O, —10)

3
Slope: m=-—
P 4

24

2 4 6
—2-\(0,—1)

P.4.16.
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2
=—X+2
Y 3

2
Slope: m==

P 3
_y—intercept:(O,Q)

=

A

44+
P.4.17.
y-5=0
y=5
Slope: m=0

_y—intercept:(O,S)

v

8

570, 5)

4q_

Zq_
——— —t——t X
-4 2 | 2 4

_2+
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P.4.18.
X+4=0
X=-4
Slope: undefined (vertical line)
y-intercept: none

Y
=

|
=

I
[S]
[

P.4.20.
2x+3y =9
3y =-2x+9
y=-2x+3

Slope: m=-2

y-intercept: (O, 3)
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P.4.23.
—7—(-7
8-5 3
y
4__
2__
—t F—t—f—t—F— x
74723” 2 4 6 8 10
,4__
6+  (5.-7) (8,-7)
. "
_8__
-10+4
P.4.24.
4-(-1) s
m=——~-- = —
-6-(-6) O
m is undefined.
v
A
6_._
®(—6.4) 4+
24
+ } + =X
-8 e-6,-1) 2
_2,;

P.4.25.
Point: (—5, 4), Slope: m=2
Because m=2=2, y increases by 2 for every one unit increase in x. Three
additional points are (—4, 6), (—3, 8), and (—2, ’IO).

P.4.26.
Point: (O, —9), Slope: m=-2
Because m=-2, y decreases by 2 for every one unit increase in x. Three other
points are (—2, - 5), (1, - 11), and (3, —15).
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P.4.27.
Point: (—4, 3), Slope is undefined.
Because m is undefined, x does not change. Three points are (—4, O), (—4, 5),
and (—4, 2).

P.4.28.

Point: (2, 14), Slope is undefined.

Because m is undefined, x does not change. Three other points are
(2 -3),(20), and (2, 4).
P.4.29.
Point: (-3, 6); m=-2
y-6=-2(x+3)

y =-2x
¥
(-3.6% 67
4+
+ + + + + + x
-6 -4 -2 2 4 6
2+
-4+
-6+

P.4.30.

Point: (O, O); m=4

y—0=4(x—0)
y =4x
y
sl
oL
Nl
21
1
©,0)
EREREE) SERETE N
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P.4.31.

. 1
Point: (4, 0); m= —§

1

y—O = _E(X—4)

P

3 3
y

4Ak

3Ak

2Ak
\

T b 4,0
% X
-1 1 2 3 4

1+

24

P.4.32.

. 1
Point: (8, 2); m= Z

1
y-2 =Z(x—8)
y—-2=—x-2
y :ZX
Yy
8-t
6
4t

-2+
-4+
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P.4.33.

Point: [4, gj, m=0

5
_2_0o(x-4
y-5=0(x-4)
5
2_-0
4 2
_5
4 2
51
T s
3+ (4’_5)
- °
l__
1 1 3 4 5
71__
P.4.34.

Pmmzpza3zﬂ;m=o
y—325=0@—(&5»

y—-3.25=0
y =3.25
)
6
(25 '3:.25)4;
{—i{—éi:_}ﬁl‘li}r
P.4.35.
(-7.2).(-7.5)
5-2 3

m=——————=—

—7-(-7) ©
m is undefined.
X=—7
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-

8,
6—»—
®(-7.5) +
44
¢ (-7,2) 2+
+— t —+—+—+ i X
8 |6 -4 -2 |
24

SRS
y+3=0@+6)
y+3=0
=-3
\
4__
f ‘_é I—‘}I‘L—:Z{--‘Léj‘-i X
2+
(—6.-3) it @.-3)
-6+
_8,,
P.4.37.

(1 08),(-2-0.6)
—O_.6 ~0.6 (x-1)

y—0.6=

y=0.4(x-1)+06
y =0.4x+0.2
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- <.—8, 0.6), (2 -2.4)
ﬁ(x + 8)

3
y—0.6=—ﬁ(x+8)

y—-0.6=

10y -6 =-3(x+8)
10y —6 = —3x — 24

10y = -3x — 18
3 9
y= _EX_E ory=-0.3x-1.8
¥
A
6,,
4__
(-8, 0.6) 2+
\\ > x
-10 -8 -6 L (2,-24)
-6+
_8-
P.4.39.
L: (0,-1),(5,9)
m, = 9+1 _5
5-0
L,:(0,3),(4)
1-3 1
m,=——=—-—
4-0 2

The slopes are negative reciprocals, so the lines are perpendicular.
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5-3 -8

m2
5-1 4
The lines are neither parallel nor perpendicular.

P.4.41.

L, and L, are both horizontal lines, so they are parallel.

P.4.42.

1 16
2 (-5

The slopes are negative reciprocals, so the lines are perpendicular.

P.4.43.
4x -2y =3
y=2x-3
Slope: m=2
@ (21),m=2
y-1=2(x-2)
y=2x-3
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(b) (2y 1): m= _%

y—1:—%(x—2)

y=-3x+2
P.4.44.
X+y=7
y=-x+7
Slope: m=-1

(a) m=-1, (—3, 2)
y—2=—wx+3)

y—-2=-—x-3
y=-x-1
(b) m=1,(-3,2)
y—2=“x+@
y=x+5
P.4.45
3AX+4y =7
=——X+—
Y 4 4
Slopem——E
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P.4.46.
5x+3y =0
3y =-5x
y——§x
3
5
Slope: m=-—=
P 3
(a) m:_E’ Z,§
318 4
3 5 7
—_—_— = — X__
4 3 8
-
24y—18:—40(x—§j
24y —18 =-40x + 35
24y = —40x +53
S0y 23
Y 3 24
0y m=2,1L,2
518 4
,_3.3(,.7
4 5 8
_ = -7
40y 30_24(x 8)
40y —30 = 24x — 21
40y =24x+9
5 40
P.4.47.
y+5=0
y=-5
Slope: m=0
(@) (-2.4),m=0
y=4

(b) (—2, 4), m is undefined.
X=-2
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P.4.48.
x-4=0
x=4
Slope: m is undefined.
(a) (3, —2), m is undefined.

x=3

(b) (3,—2),m=o

y=-2
P.4.49.
xX-y=4
y=x-4
Slope: m=1

(a) (2.5, 6.8), m=1
y—6.8=1(x-25)
y=x+43
(b) (2.5, 6.8), m=-1

y—6.8= (—’I) (x N 2.5)
y=-x+93

P.4.50.
6x+2y =9
2y =—6x+9

9

y:—3x+2

Slope: m=-3
(a) (-3.9,-14),m=-3

y—-(-1.4)= —3(x - (—3.9))
y+14=-3x-17
y =-3x-13.1
(b) (-3.9,-1.4),m= 1

PRERE o
y+1.4:%x+’|.3
3% =%x—0.1

P.4.51.
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(3, 0), (0, 5)

54_1:’]

3 5
(15)(%+%):1(15)
5x+3y -15=0

P.4.52.
(3.0).(0.4)
L+X:‘|
-3 4
(—12)_13 + (—12)% = (-12)-1
4x -3y +12=0
P.4.53.
(4o}o-3
X Yy _
6x+§y=—‘|
12x+3y+2=0
P.4.54.
2
(g,o}(o,—z)
X y
%+_—2_1

3x y

= L=

2 2

3x-y-2=0
P.4.55.

(@) m=135. The sales are increasing 135 units per year.
(b) m=0. There is no change in sales during the year.

(c) m=-40. The sales are decreasing 40 units per year.
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P.4.56.
(a) The slopes of each line segment are:

265.60—229.23 _ 36.37 260.17 — 265.60 _ _5.43
18 -17 19-18

274.52 - 260.17 —14.35 365.82 -274.52 _ 913
20-19 21-20

394.33 - 365.82 _ 8.5 383.29 - 394.33 —_11.04
22 - 21 23 -22

The sales showed the greatest increase from 2020 to 2021. The sales
showed the greatest decrease from 2022 to 2023.

383.29-229.23 154.06
(b) m= =
23-17

The slope of the line is about 25.68.

~ 25.68

(c) Sales increased at an average rate of about $25.68 billion per year from
2017 to 2023.

P.4.57.

Using the points (O, 32) and (‘IOO, 212), where the first coordinate represents a
temperature in degrees Celsius and the second coordinate represents a
temperature in degrees Fahrenheit, you have
. 212-32 _180 _9

100-0 100 5
Since the point (O, 32) is the F-intercept, b =32, the equation is

F =1.8C+32 orC=gF—@.

9

P.4.58.

1270-970 300
3-1 2
Using the point-slope form with m =150 and the point (‘I, 970), you have

=150.

(a) Using the points (1, 970) and (3, 1270), you have m =

Y-y, =m(t—t1)
y—970=150(t - 1)
y —970 =150t — 150

y =150t + 820.

(b) The slope is m=150. The slope tells you the amount of increase in the
weight of an average male child’s brain each year.
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(c) Let t=2:
y =150(2)+820
y =300 + 820
y =1120

The average brain weight at age 2 is 1120 grams.

(d) Answers will vary.
(e) Answers will vary. Sample answer: No. The brain stops growing after
reaching a certain age.
P.4.59.
Using the points (O, 1100) and (5, 0), where the first coordinate represents the

year t and the second coordinate represents the value V, you have
V= 0-1100

t+ 1100 = —220t +1100,0 < t < 5.

P.4.60.
Using the points (O, 30,000) and (10, 2500), where the first coordinate
represents the year t and the second coordinate represents the value V, you have

_ 2500-30,000 27,500

10-0 10
The point (O, 30,000) is the V-intercept, sob =30,000. The equation is

vV =-2750t + 30,000, 0 <t <10.

=-2750.

P.4.61.
y= S
120
y = ﬁ(zoo) =12 feet
P.4.62.
(a) and (b)

x | 300 600 900 | 1200 | 1500 | 1800 | 2100
y | -25 -50 -75 | =100 | =125 | =150 | -175
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Horizontal measurements
600 1200 1800 2400

_50+
— 100+

-150+

Vertical measurements

—200 =+

—50—(—25) 25 1

(©) m=-500-300 300 12
y —(-50) = —%(x—eoo)

’
+50=-—x+50
Y 12

1,
4 12

1 . )
(d) Because m= e for every change in the horizontal measurement of

12 feet, the vertical measurement decreases by 1 foot.

(e) % ~ 0.083 = 8.3% grade

P.4.63.
(a) Total Cost = cost for cost purchase
fuel and + for +cost
maintainance operator

C = 9.5t + 11.5t + 42,000
C =21t +42,000
(b) Revenue = Rate per hour - Hours
R =45t
(c) P=R-C
P = 45t — (21t + 42,000)
P =24t - 42,000
(d) Let P =0, and solve for t.
0 =24t -42,000
42,000 = 24t
1750 =t
The equipment must be used 1750 hours to yield a profit of O dollars.

P.4.64.
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|

10 m

s

(b) y= 2(15+2x)+2(10+2x) =8x+50

Because m =8, each 1-meter increase in x will increase y by 8 meters.

(a)

1 I15m >+
x

(©) 1s0
0 10
0
P.4.65.

False. The slope with the greatest magnitude corresponds to the steepest line.

P.4.66.
4-2 2
(-8,2) and (-1,4): m, :_1_—(_8):$
7-(-4
(0,-4) and (-7,7): m, :%21_17

False. The lines are not parallel.

P.4.67.
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Using the Pythagorean Theorem:

(d )2 + (d )2 = (distance between (1, m1), and (‘I, m, ))2

1 2

(foolen )+ (oot | = (Jo= o =m
J e (ma) = (m, -

(m1)2 +(m2)2 12 = (m2)2 -2mm, +(m1)2

2

1+(m

2=-2mm,
,
—_——— = m1
m2
P.4.68.
Find the slope of the line segments between the points A and B, and B and C.
v
h
8T B3, 7)

Since the slopes are negative reciprocals, the line segments are perpendicular
and therefore intersect to form a right angle. So, the triangle is a right triangle.

P.4.69.

O—(—1) = ! not 2.

(a) The slope is
(b) The y-intercept is (0, —3), not (O, 4).

P.4.70.

(a) Matches graph (ii).
The slope is =20, which represents the decrease in the amount of the loan
each week. The y-intercept is (O, 200), which represents the original

amount of the loan.
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(b) Matches graph (iii).
The slope is 2, which represents the increase in the hourly wage for each
unit produced. The y-intercept is (0, 12.5), which represents the hourly rate

if the employee produces no units.

(c) Matches graph (i).
The slope is 0.32, which represents the increase in travel cost for each mile
driven. The y-intercept is (O, 32), which represents the fixed cost of $30 per

day for meals. This amount does not depend on the number of miles driven.
(d) Matches graph (iv).

The slope is =100, which represents the amount by which the computer

depreciates each year. The y-intercept is (O, 750), which represents the

original purchase price.

P.4.71.

The line y =4x rises most quickly.

y=2x
; )

7

The line y =—-4x falls most quickly.

,V:—:-x

The greater the magnitude of the slope (the absolute value of the slope), the
faster the line rises or falls.

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter P: Prerequisites

P.4.72.

, the steeper line is the one with a slope of —4. The slope

Because ‘—4‘>‘%

with the greatest magnitude corresponds to the steepest line.

P.4.73.
_X
4
-2
Whenx=—2:—£=_g=1
4 4 2
Whenx=0:—£=_9=o
4 4
Whenx=3:—ﬁ:_§
4 4
Whenx=6:—i=_§=_§
4 4 2
P.4.74.
x? —x

When x=-2:  (-2)" -(-2)=4+2=6

When x=0: 0*-0=0
When x=3: 3?-3=9-3=6
When x=6: 6°-6=36-6=230
P.4.75.
7-x3
10
7-(-2) 748 15 3
When x =—-2: = - 2_°
10 10 10 2
_ 3
Whenx:O:uzl
10 10
— 3 —
When x = 3: -3 =7 27:—E:—2
10 10 10
— 3 —
When x = 6 7-6 :7 216:_209
10 10 10
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P.4.76.
442 + x
3
42+(-2
When x = - 2: 3( ):4\?{620
When x =0: 4 2+0:4\/§
3 3
When x = 3: 4 2;3:4;{%
When x =6: 4‘2+6:4 2\/5:8\/5
3 3 3
P.4.77.

2x® -5x> -2x+5=0
x2(2x—5)—(2x—5)=0
(x2—1)(2x—5)=0

x=i1,E
2

P.4.78.
x*—3x> —1x+28=1-2x
x®—-3x>-9x+27=0
xz(x—S)—Q(x—ZB):O
(x2—9)(x—3)=0
x?-9=0=>x=+3
X—-3=0=>x=3
The solutions are x =413.

P.4.79.

x—6Jx +5=0

(545 )-

Jx -1=0= x =1
\/;—5:0:>x=25
The solutions are x =1, 25.
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P.4.80.

P.4.81.

3Jx 518 = 0
3/x =5(3)42
Ix =52

X = 25(2) =50
P.4.82.

(x+1)" -8=0

(x + 1)3/5 =8

(x+1) —8%° =2°-392
x =31
P.4.83.

x=z+1
X

x> =2+x
x> -x-2=0
(x-2)(x+1)=0

x=2,-1
P.4.84.
3_1_x
X 2 16
6-x _Xx
2x 16
96 — 16x = 2x?

x> +8x-48=0
(x+12)(x-4)=0
X+12=0=>x=-12
XxX-4=0=x=4
The solutions are x =—-12, 4.
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P.4.85.
x+‘x—9‘:7
‘x—9‘=7—x
If x-9>0, then x—-9=7—-—x = 2x =16 = x =8, which is extraneous.
If x-9<0, then —(x—9)=7—x, which is extraneous.
No real solution.
P.4.86.
|3x-6|=x>-4
If3x-6>0,then3x-6=x>-4=x>-3x-2=0
:>(x—2)(x—1)=0:x=1, 2
(x =1is extraneous.)
If 3x-6<0,then6-3x=x>-4=x>+3x-10=0
:>(x+5)(x—2)=0:>x=2,—5
Solutions: x =2, -5

S

P.4.87.
[(X—1)2+1}—(X2+1) (% —2x+1+1) = (x* +1)
X B X
_ —2x+1
B X
P.4.88.
[(f+1)2—(t+1)—2}_(t2_t_2)_(t2+2t+1—t—1—2)—(t2—t—2)
t _t2+t—2—t2+tt+2
- t
=§=2,t¢0
t
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P.4.89.

2 2
4_X2_3+x2+x+4:4 X 3+(x 1)(x +x+4)
X =1 X =1
4—x2—3+(x3+x2+4x—x2—x—4)
x -1
4-x*-3+x°+3x-4
N X -1
x®-x*+3x-3
X =1
xg(x—1)+3(x—1)

x -1

(x - ’I) (x2 + 3)

Alternate solution:

4_X—2_3+X2+X_|_4_=w
X =1 Xx—=1

=1-Xx+X"+x+4, x#1

+x°+x+4

=x>+3, x#1

P.4.90.

x5 5 +2:2(x3+x)—5(x—2)+5(x+2)+4(x2—4)
x> -4 2(x+2) 2(x—2) 2(x2—4)
_ 2x®+2x-5x+10+5x +10+4x* - 16
- 2(x2—4)
2x° +4x* +2x + 4
2(x2—4)
X} +2x* +x+2
x> -4
x2(x+2)+(x+2)
x> -4
( +2)(x +1)
(+2)( 2)

= +1,x¢—2
X -2
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SECTION P.5 FUNCTIONS

P.5.1.
independent; dependent
P.5.2.

difference quotient

P.5.3.

A relation is any set of ordered pairs. A function is a relation in which no two
ordered pairs have the same first component and different second components.

P.5.4.
For g(x) =4x -5, to find g(x+2), substitute x+2 for x, and simplify:
g(x+2)=4(x+2)-5
=4x + 3.
P.5.5.

The domain of a piece-wise function must be explicitly described, so that it
can determine which equation is used to evaluate the function.

P.5.6.
The domain of y =+/4 — x? is determined by solving the inequality 4 — x> > 0.

P.5.7.

Yes, the relationship is a function. Each domain value is matched with exactly
one range value.

P.5.8.

No, the relationship is not a function. The domain value of -1 is matched with
two output values.

P.5.9.

No, it does not represent a function. The input values of 10 and 7 are each
matched with two output values.

P.5.10.

Yes, the table does represent a function. Each input value is matched with
exactly one output value.

Input, x -2 |10 |2 |4 |6

Output, y 1 11 1 1 1
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P.5.11.

x>+ y? =4:>y=i\/m

No, y is not a function of x.
P.5.12.

xX’-y=9=>y=x>-9

Yes, y is a function of x.
P.5.13.

y =416 - x

Yes, y is a function of x.
P.5.14.

y=+x+5

Yes, y is a function of x.
P.5.15.

y:4—h|

Yes, y is a function of x.
P.5.16.

‘y‘=4—x:>y=4—x ory=—(4—x)

No, y is not a function of x.

P.5.17.
y=-750r y=-75+0x
Yes, y is a function of x.
P.5.18.
x-1=0
x =1
No, this is not a function of x.

P.5.19.
g(t)=4t>-3t+5

(a) g(2):4(2)2—3(2)+5:16—6+5:15

(b) g(-1)=4(1) -3(-1)+5=4+3+5=12
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() g(t+2)=4(t+2) -3(t+2)+5
:4(t2+4t+4)—3t—6+5
=4t +13t +15

P.5.20.
V(r) =4ar
(a) V(3)=27(3) =2x(27)=36x
® v(3)=47(3) =47(%F)=3~

( 3
(b) f(o.25) =3-40.25=25
©) f(4x2)=3—\/ﬁ=3—2 K

f(x):M+2
(2) £(-8) = [(-8)+8+2=2

(b) f 1): (1)+8 +2=5

(
(c) f(x—8)=\/m+2:\/;+2

P.5.23.
1
Q(X) - X2 -9
@ a(0)- 021—9 :_%

1
b 3) = ———is undefined.

1T
(y+3)2—9_y2+6y

(©) q(y+3)=
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q(t): 2t +3

(b) g(0) =

Division by zero is undefined.
2
2(—x) +3 2x2+3

() X

() q(-x)=

P.5.25.

X =1 -1, ifx<1
() f(x_1):‘x—‘={1, if x >1

P.5.28.
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f(x):4x+6
4x+6=0
4x =—-6
- _3
X=-3
P.5.29.
3x-4
f(x)=
(x) ==
3x-4
5
3x-4=0
4
X=—
3
P.5.30.
12 - x?
f(x)=
(¥) =5
2
12— x -0
8
x? =12

x=+J12 =423

P.5.31.
f (x) = x* - 81
x*-81=0
x* =81
X=x9
P.5.32.

f(x)=x2—6x—16
x> -6x-16=0
(x—8)(x+2)=0
X—-8=0=>x=8
X+2=0=>x=-2

P.5.33.
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f(x)=x3—x
x?—-x=0
x(x2—1)=0

x(x+1)(x—1)=0
=0,x=-1or x=1

P.5.34.
f(x)zx3 -x*-3x+3

x}-x>-3x+3=0
x2(x—1)—3(x—1)=0
(x—1)(x2—3)=0
X-1=0=x=1
X2-3=0=x=+3

P.5.35.
f(x)=a(x)
x> =x+2
x> —x-2=0

(x 2)(x+’|)=0
x—-2=0 x+1=0
xX=2 x =-1

P.5.36.
F(x)=9(x)
X2 +2x+1=5x+19
x>-3x-18=0
X — 6)(x+3)

X—-6=0 x+3=0
X=6 X =-3

P.5.37.
f(x)=9(x)
x* —2x% = 2x?
x*—4x* =0
x? (x2 - 4) =0
xz(x+2)(x—2) =0
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x>=0=x=0
X+2=0=>x=-2
X—-2=0=>x=2

P.5.38.

\/; +3=0=> \/_ = -3, which is a contradiction, since \/; represents the
principal square root.

Jx-2=0=Jx=2=x=4

P.5.39.
(a) | Height, x | Volume, V
1 484
2 800
3 972
4 1024
5 980
6 864

The volume is maximum when x =4 and V =1024 cubic centimeters.

(b) Y
1200 4
1000 + o ® o
800 + .

600 1+

Volume

400 <+

200 +

t —t—t+—t+—+>x
1 2 3 4 5 6
Height

V is a function of x.
2

V= x(24—2x)

Domain: 0< x <12

P.5.40.
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(a) The maximum profit is $3375.
(b) P

Profit

110 130 150 170

Order size

Yes, P is a function of x.

Profit = Revenue — Cost

(price ] [number] ~ (cost) (numberj
per unit ) | of units of units
= [90 ~(x- 100)(0.15)] X —60x, x >100
=(90-0.15x + 15) x — 60x

=(105-0.15x) x - 60x

=105x — 0.15x2 — 60x

= 45x —0.15x%, x > 100
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P.5.41.
y=-5x"+3x+6
y(25)=--1(25) +3(25)+6 =18.5 feet

If the child holds a glove at a height of 5 feet, then the ball will be over the
child’s head because it will be at a height of 18.5 feet.

P.5.42.
(@ V=0-w-h=x-y-x=xy where 4x+ y =108. So, y =108 —-4x and
V= x> (108 —4x) =108x> — 4x°.
Domain: 0 < x <27
(b) 12,000

30

0

(c) The dimensions that will maximize the volume of the package are
18 x18 x 36. From the graph, the maximum volume occurs when x =18. To
find the dimension for y, use the equation y =108 —4x.

y =108-4x =108-4(18)-72=36

P.5.43.
()

==
[=(=]

r———— 3000 ft ——»1
(b) (3ooo)2 +h? =d?
h=]d? —(3000)2

Domain: d > 3000 (because both d >0 and d? —(3000)2 > 0)
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(t) [0.38t+81.2,17 <t < 21
P\t = 1.35t +57.5, 21<t <23

For 2017 to 2020, use the first equation.
2017: p(17) = 0.38(17) + 81.2 = 87.66%
2018: p(18) = 0.38(18) + 81.2 = 88.04%
2019: p(19) = 0.38(19) + 81.2 = 88.42%
2020: p(20) = 0.38(20) + 81.2 = 88.80%

For 2021 through 2023, use the second equation.
2021: p(21) = 1.35(21) + 57.5 = 85.85%

2022: p(22) = 1.35(22) + 57.5 = 87.20%

2023: p(23) = 1.35(23) + 57.5 = 88.55%

P.5.45.
4.011t> — 76.89t + 586.7, T7T<t<12
( ) 3 14.94t +70.0, 125t <17
Pit)= 8.352t* — 304.97t —3098.5, 17<t<22

0.234t% —16.93t —692.5, 22<t<24
For 2007 through 2011, use the first equation.
2007 : p(7) = 4.011(7 ) ~76.89(7)+586.7 = 245.009 = $245,009
2008: p(8) = 4.011(8 ) ~76.89(8) +586.7 = 228.284 = $228,284
2009: p(9) = 4.011(9 ) ~76.89(9) +586.7 = 219.581 = $219,581
2010: p(10) = 4.011(10) ~76.89(10) + 586.7 = 218.900 = $218,900
2011: p(11) = 4.011(11)2 ~76.89(11) +586.7 = 226.241 = $226, 241

For 2012 through 2016, use the second equation.
2012: p(12) = 14.94(12) + 70.0 = 249.28 = $249,280
2013 : p(13) = 14.94(13) + 70.0 = 264.22 = $264,220
2014 : p(14) = 14.94(14) +70.0 = 279.16 = $279,160
2015: p(15) = 14.94(15) + 70.0 = 294.1= $294,100

( )

2016 : p(16) = 14.94(16) + 70.0 = 309.04 = $309,040

For 2017 through 2021, use the third equation.
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2

2017 : p(17)=8.352 17) —304.97(17)+3098.5 = 327.738 = $327,738

N

2019: p(19) =8.352 19) —304.97(19) + 3098.5 = 319.142 = $319, 142

2

(17) = 8.352( (17)

2018: p(18) = 8.352(18)2 —304.97(18) + 3098.5 = 315.088 = $315,088
(19) = 8.352( (19)

) = 8.352(20)" —304.97(20) + 3098.5 = 339.9 = $339,900

2020: p(20
2
2021: p(21) = 8.352(21)" —304.97(21) + 3098.5 = 377.362 = $377,362
For 2022 through 2024, use the fourth equation.
2022: p(22) = 0.234(22)2 +16.93(22) +292.5 = 433.296 = $433,296
2023: p(23) = 0.234(23)2 +16.93(23) + 692.5 = 426.896 = $426,896
2024 : p(24) = 0.234(23)2 +16.93(24) + 692.5 = 420.964 = $420,964

P.5.46.

F(y)=149.76J10y"’

@7/ vy 5 10 20 30 40
F(y) | 26,474.08 | 149,760.00 | 847,170.49 | 2,334,527.36 | 4,792,320

The force, in tons, of the water against the dam increases with the depth of
the water.

(b) It appears that approximately 21 feet of water would produce 1,000,000
tons of force.

(c) 1,000,000 = 149.7610y%>
1,000,000 o
149.76y10

2111.56 ~ y*
21.37 feet~ y

P.5.47.

(2) R=n(rate)= n[8.00 ~0.05(n- 80)}, n> 80

2 2
R =12.00n — 0.05n% = 12n — = = 240n—n"
20 20

()| n | 90 | 100 | 110 | 120 | 130 | 140 | 150
R(n) | $675 | $700 | $715 | $720 | $715 | $700 | $675

,nh >80

The revenue is maximum when 120 people take the trip.
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°
130+ ®

125

P.5.48.

f(2022)-f(2015) 150.1-131.9 18.2

(a) = = =2.6

2022 -2015 7 7

The number of e-filed tax returns increased at an average rate of 2,600,000
per year from 2015 to 2022.

(b)
£ 155
-;: — 150 Ce.,
% & 145
% =§ 140 o
5 = 135 °
D
£
zZ

———————>

I'S I|6 17 18 I'9 Zl()ZI 22
Year (15 & 2015)
(c) Sample answer: N =2.6t+92.9,15<t <22

(d) Sample answer:

t 15 16 17 18 19 20 21 22
N | 131.9 | 134.5 | 137.1 | 139.7 | 142.3 | 144.9 | 147.5 | 150.1

(e) The model does not appear to be a good fit for the actual data.
(f) Using technology, N =3.43t +79.7. The models are similar.

P.5.49.
f(x)=x2—2x+4
f(2+h)=(2+h)2—2(2+h)+4
=4+4h+h*-4-2h+4
=h>+2h+4
f(2)=(2) -2(2)+4=4
f(2+h)-f(2)=h"+2h
f(2+h)—f(2) h? +2h

h h
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P.5.50.
f(x):5x—x2
f(5+h):5(5+h)—(5+h)2
=25+5h—(25+10h+h2)
=25+5h—-25-10h-h?
=-h?-5h
£(5)=5(5) (s
=25-25=0
f(5+h)—f(5) _h2—5n
h h
- _h(h+5) =—(h+5),h¢0
h
P.5.51.
f(x)zx3 + 3x

f(x+h):(x+h)3+3(x+h)
=x>+3x’h+3xh*> + h®* +3x + 3h
f(x+h)—f(x) _(x3+3x2h+3xh2+h3+3x+3h)—(x3+3x)
h h
~ h(3x2+3xh+h2+3)
B h
=3x*+3xh+h*+3,h=0

P.5.52.
f(x) =4x° —2x
f(x+h):4(x+h)3 —2(x+h)
= 4(x3 +3x°h+ 3xh® +h3)—2x—2h
=4x° +12x*h +12xh* + 4h® — 2x — 2h
f(x+h)=F(x) (4x°+12x°h+12xh* + 4h° - 2x - 2h) - (4x° - 2x)

h h
_12x*h +12xh* + 4h® —2h
B h
h (12x2 +12xh + 4R — 2)
h

=12x> +12xh+4h*> -2, h# 0
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9(x)=
g<x>:§<a>:x1_—3;
B 9x2_;f—3)
—(x—+3)(x——3)
9x2:§x—3)
f(t)=$
f(1)=%=—1
r()-r() =5~
"~ _ 1:(_1'—2)
(=2)fc-1
_ (t-1)
3

= X#5
x -5 xX—-5
P.5.56.
f(x):x2/3+1
f(8)=8"+1=5
f(x)-7(8) _ X +1-5 _ X2/3_4,x¢8
x—-8 x—-8 x—-8
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P.5.57.

False. The equation y® = x* +4 is a relation between x and y. However,

y =+Jx? +4 does not represent a function.

P.5.58.

True. A function is a relation by definition.
P.5.59.
False. The range is [—1, oo).

P.5.60.

True. The set represents a function. Each x-value is mapped to exactly one
y-value.

P.5.61.

By plotting the points, you have a parabola, so g(x) =cx’. Because (—4, —32)
is on the graph, you have-32 = c(—4)2 = c=-2. So, g(x) = —2x°.

P.5.62.
By plotting the data, you can see that they represent a line, or f(x) = CX.

Because (O, O) and (‘I, %) are on the line, the slope is %. So, f(x) =- X.

a1
4
P.5.63.
Because the function is undefined at 0, you have r(x) = c/x. Because (—4, —8)
is on the graph, you have -8 = c/—4 = c=32. So, r(x) = 32/x.
P.5.64.
By plotting the data, you can see that they represent h(x) = C\/TX‘ . Because
‘—4‘ =2 and \/H =1, and the corresponding y-values are 6 and 3, ¢ =3 and
h(x) = 3\/‘7)(‘ .
P.5.65.

The domain of f(x) =+x—1includes x =1, x >1 and the domain of

g(x) S does not include x =1 because you cannot divide by 0. The

N
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domain of g(x) = is x >1. So, the functions do not have the same

x -1
domain.

P.5.66.

(a) The height h is a function of t because for each value of t there is a
corresponding value of h for 0 <t <2.6.

(b) Using the graph when t =0.5, h~20 feet and when t =1.25, h ~ 28 feet.

(c) The domain of h is approximately 0 <t <2.6.

(d) No, the time t is not a function of the height h because some values of h
correspond to more than one value of t.

P.5.67.
No; x is the independent variable, f is the name of the function.
P.5.68.
f(x) = x° +1
f(8)=8"+1=5

P.5.69.
X -intercepts: (—2, O), (1, O)
y -intercept: (O, — 2)
P.5.70.
X -intercepts: (—1, O), (3, 0)
y -intercept: (0, 3)

P.5.71.
40

g |] o

-200
Xx-intercepts: (O, O), (%, 0), (6, O)
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P.5.72.
20

],
VIV

-20
Xx-intercepts: (i 1, O), (i 3, O)

P.5.73.

y=x>-3.61x+2.86
Using technology, the x-intercepts are (1.17, O) and (2.44, O).

P.5.74.

¥y =x*+1.27x> +5.49
Using technology, the x-intercept is (—2.30, 0).

P.5.75.

(32+4)—(12+4) _13—5_8_
3-1 2 2

4

9¥2_4% 27-8 19
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SECTION P.6 ANALYZING GRAPHS OF FUNCTIONS

P.6.1.
zeros
P.6.2.
decreasing
P.6.3.
average rate of change; secant
P.6.4.
odd
P.6.5.
No. If a vertical line intersects the graph more than once, then it does not
represent y as a function of x.
P.6.6.
If f(2) > f(2) for all x in (O, 3), the (2, f(2)) is a relative maximum of f.
P.6.7.
Domain: (—2, 2}; Range: [—1, 8]
(@) F(-1)=-1
(b) £(0)=0
(©) F(1)=-1
(d) f(2)=8
P.6.8.

Domain: [—1, oo); Range: (—00, 7]

(a) f(-1)=4
(b) £(0)=3
() f(1)=6

(d) £(3)=0
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P.6.9.
Domain: (—oo, oo); Range: (—2, oo)

(a) f(z) =0

(a) f(-2)=-3

(b) f(1)=0

(c) £(0)=1

(d) f(2)=-3
P.6.11.

A vertical line intersects the graph at most once, so y is a function of x.

P.6.12.

yis not a function of x. Some vertical lines intersect the graph twice.

P.6.13.

A vertical line intersects the graph more than once, so y is not a function of x.

P.6.14.
A vertical line intersects the graph at most once, so y is a function of x.
P.6.15.
f(x) =2x>-7x-30
2x* -7x-30=0
(2x+5)(x—6) =0
2x+5=0 or x-6=0
x=-2 Xx=6
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P.6.16.
f(x)=3x2+22x—16
3x?+22x-16=0
(3x-2)(x+8)=0
3x—2=0:>x=%
X+8=0=>x=-8

P.6.17.
f(x)=%x3—2x
Ix*-2x=0
(3)(zx* ~2x) =0(3)
x®-6x=0
x(x2—6)=0
x=0 or x*-6=0
x> =6
x=+/6
P.6.18.
f(x)=—25x* +9x’
—x2(25x2—9)=0
-x*=0 or 25x*-9=0
x=0 25x> =9
"
x=%3
P.6.19.

f(x

Jox -

2.
>< .
I I
N = = O g‘
N
X
_\

N
x
Il

X =
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P.6.20.
f(x): 3x+2
J3x+2=0
3x+2=0
_2_
3= X
P.6.21.
X+3
f(x)=
() 2x* -6
X+3
2x* -6
x+3=0
X =-3
P.6.22.
x> -9x +14
fx)=
( ) 4x
2_
X 9x+14=0
4x

[,

-10
Zeros: x=0,6
(b) f(x) = x> -6x
x> —-6x=0
x(x—6)=0
x=0=x=0

X-6=0=>x=6

P.6.24.
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-30
Zeros: x=-0.5,7
(b) f(x)=2x2 —13x -7
2x?> -13x-7=0
(2x+1)(x—7) =0

2x+1:0:>x:—%
X—-T7T=0=>x=7
P.6.25.

(a)

9]

J2x+M1 =0

2x+11=0
-_n
X=-5
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P.6.26.
(a) 4
) / i
-12
Zero: x =26
(b) f(x)=+3x-14 -8
3x-14-8=0
J3x-14 =8
3x—-14 =64
X =26
P.6.27.
__ 1,3
f(x) ) X

The function is decreasing on (—oo, oo).
P.6.28.
f(x) =x*>—-4x
The function is decreasing on (—oo, 2) and increasing on (2, oo).

P.6.29.
f(x) =x* -1
The function is decreasing on (—oo, —’I) and increasing on (1, oo).
P.6.30.
f(x) =x°-3x*+2
The function is increasing on (—oo, O) and (2, oo) and decreasing on (0, 2).

P.6.31.

2x+1, x<-1
f(X)Z{XQ—Q, X > -1

The function is decreasing on (—1, O) and increasing on (—oo, —1) and (O, oo).
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P.6.32.

xX+3, x<0
f(x): 3, O<x<2
2x+1, x>2

The function is increasing on (—oo, O) and (2, oo).

The function is constant on (O, 2).

P.6.33.
f (x) =3

-3 3
0

Constant on (—oo, oo)

X 21110112

f(x) |3 |3 |3|3|3

-2

Increasing on (—oo, oo)

X -2|-110]1|2
g(x) | -2|-1|0]1]|2
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P.6.35.

Decreasing on (—oo, 0).

Increasing on (0, oo).

X -2 | -1 0 1 2
gx) | a |- |-3|-8]
P.6.36.
f(x) =3x* —-6x°
4
-6 \Jl 6
-4

Increasing on (—1, O), (1, oo); Decreasing on (—oo, —1), (O, ‘I)

X -2/-1 101 |2

f(x) 24 | -3|0|-3|24
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P.6.37.

. o

-1

Decreasing on (—oo, 1)

X -3 | -2 -1 011

Fx)[2 |32 ]1]0

-3

Increasing on (—2, oo); Decreasing on (—3,—2)

X -3 | -2 | -1 0 1

f(x) 0 | -2|-1414]0 |2
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P.6.39.
f (x) = x?
4

0

Increasing on (O, oo)

X o1 |2 3 4

f(x) 0|1 |28|5.2]|8

P.6.40.
f(x)=x*
6
-6 / 6
2

Decreasing on (—oo, 0); Increasing on (O, oo)

X -2 | -1|10]1]|2

f(x) 159 |1 |0 |1]159
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f(x) :x(x+3)

[

-4
Relative minimum: (—1.5, — 2.25)

P.6.42.

i

-4
Relative maximum: (1.5, 0.25)

P.6.43.
h(x) =x*-6x>+15
20

i i -

Relative minimum: (4, —17)

—10 | 10

Relative maximum: (O, 15)
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P.6.44.
f(x) =x°-3x>—x+1

3

-7
Relative maximum: (—0.15, 1.08)

Relative minimum: (2.15, —5.08)

P.6.45.
A = ()
10
-1 = 10
-1

Relative minimum: (0.33, —0.38)

P.6.46.
g (x) = x4 —x
5
-5 5
-10

Relative maximum: (2.67, 3.08)
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f(x)=4—x
f(x)zo on (—oo, 4]

y

P.6.48.
f(x) =4x+2
f(x)zo on [—%,00)
4x+22>20

4x > -2
1
x>-1
2
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53]

P.6.50.

f(xy:x2—4x

f(x)z()on (—w,O]and[4,w)
x> —-4x>0
x(x—4)20

(== 0], [4. =)

P.6.51.
fx): x -1
f(x) >0 on |:1, oo)
x—-120
x-120
X 2>1

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter P: Prerequisites

P.6.52.
f(x) = | X+5 |

f(x)is always greater than or equal to 0. f(x) >0 for all x.

()

P.6.53.
f(x) =-2x+15
7(3)-7(0) _o-15_
3-0 3
The average rate of change from x, =0 to x, =3 is -2.

-2

P.6.54.
f(x):x2—2x+8
F(8)-f(1) _23-7_16_,

5-1 4 4

The average rate of change from x, =1to x, =5 is 4.

P.6.55.

f(x)=x3—3x2—x

f(2)-f(-1) _-6-(-3) _-3_ |

2-(-1) 3 3

The average rate of change from x,=-1to x,=2is - 1.
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P.6.56.
(x) =—x®+6x>+x

610 _se

6 - 5

The average rate of change from x, =1 to x, =6 is 0.

P.6.57.

(a) y =0.1053t> —1.861t + 37.96,17 <t <23
60

17 L. . . . . . J 23
30

y(23)-y(17) 50.8607 - 36.7547
23 -17 6
The amount the U.S. federal government spent on applied research

increased by an average rate of about $2.35 billion per year from 2017 to
2023.

(b) ~ 2.35

P.6.58.

Average rate of change

540 —
9.0
=60 feet per second.
As the time traveled increases, the distance increases rapidly, causing the
average speed to increase with each time increment. From t =0 to t =4, the
average speed is less than from t =4 to t =9. Therefore, the overall average
from t =0 to t =9 falls below the average found in part (b).
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P.6.59.
S, =6, v, =64
(a) s =-16t> +64t +6
(b) 100

0
) 8(3)—8(0) _ 54 -6 _
3-0 3
(d) The slope of the secant line is positive.
(e) s(0)=6,m=16

(c 16

Secant line: y—6= 16(t—0)
y=16t+6
(f) 100

0 1|5
0
P.6.60.
(a) s =-16t> +72t +6.5
(®) 100
0 |5
0

(c) The average rate of change from t=0 to t =4:

s(4)-s(0) 385-65 32
4-0 4 B

= 8 feetper second
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(d) The slope of the secant line through (O, S(O)) and (4, 8(4)) is positive.

(e) The equation of the secant line: m=8, y =8t+6.5
(f) 100

0 5
0
P.6.61.
v, =120, s, =0
(a) s =-16t> + 120t
(b) 270
0 . 8
0

(c) The average rate of change from t=3 tot=>5:

s(5)-s(3) _200-216 _ 16

= — 8 feet persecond
5-3 2

(d) The slope of the secant line through (3, 8(3)) and (5, 8(5)) is negative.
(e) The equation of the secant line: m=-8
Using (5, 8(5)) =(5, 200) we have
y —200 =-8(t -5)
y =-8t + 240.
(f) 270

P.6.62.
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(a) s =-16t> +80
(b) 120

0
(c) The average rate of change from t=1to t=2:
s(2)-s(1) 16-64 48
2-1 1

=—48 feet per second

(d) The slope of the secant line through (1, 8(1)) and (2, 3(2)) is negative.
(e) The equation of the secant line: m=-48
Using (’I, s('l)) = (1, 64) we have
y-64=-48(t-1)
y =—48t + 112.
(f) 120

7"(x):x6 -2x>+3
f(—x) = (—x)6 - 2(—x)2 +3
=x°-2x*>+3
=f(x)
The function is even. y-axis symmetry.

P.6.64.
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The function is odd. Origin symmetry.

P.6.65.
h(x) =XVXx+5
h —x)z —x) -X+5
=—-Xxy5—-x
# h(x)
# —h(x)
The function is neither odd nor even. No symmetry.
P.6.66.
f(x) = xV1-x?
f (—x) =—Xy|1- (—x)2
=—x\1-x°

The function is odd. Origin symmetry.

P.6.67.
f(s) = 45¥?
44
# f(s)
#= —f (s)
The function is neither odd nor even. No symmetry.
P.6.68.
g(s)=4s
o) =a(-5)”
= 4s7°

The function is even. y-axis symmetry.

P.6.69.
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(a) 70

D ..;--.-....24
0

(b) The model is an excellent fit.

(c) The temperature was increasing from 6 A.M. until noon (x =0tox= 6).
Then it decreases until 2 A.m. (x =6tox= 20). Then the temperature
increases until 6 A.M. (x =20 to x = 24).

(d) The maximum temperature according to the model is about 63.93°F.
According to the data, it is 64°F. The minimum temperature according to
the model is about 33.98°F. According to the data, it is 34°F.

(e) Answers may vary. Temperatures will depend upon the weather patterns,
which usually change from day to day.

P.6.70.
L =right — left
=2-32y
P.6.71.
L =right —left
_2 9
y
_2
y
P.6.72.
8 m
X X _
X XJ
8 m
x x
x x
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Domain: 0<x<4
(b) 80

T

0 " M L "N 4
0

Range: 32<A<64
(c) When x =4, the resulting figure is a square.

I 8m |
le— 4 — | 4 —>

|— = —— = —]

— b — - I —|
o0
=

Y

~— 4 ——t— 4 —i
By the Pythagorean Theorem, 42 + 42 = s? = s = /32 = 4/2 meters.

P.6.73.

False. The function f(x) =+x?> +1 has a domain of all real numbers.

P.6.74.

False. An odd function is symmetric with respect to the origin, so its domain
must include negative values.

P.6.75.
The error is that — 2x® =5 # — (2x3 —5). The correct process is as follows.
f(x) =2x°-5
f(— x) :2(— x)3 -5
=-2x°-5
=- (2x3 + 5)
f(— x) #— f(x) and f(— x) # f(x), so the function f(x) =2x® -5 is neither odd
nor even.

P.6.76.
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(a) Domain: [—4, 5); Range: [O, 9}
(b) (3,0)
(c) Increasing: (—4, O)u(3, 5); Decreasing: (O, 3)
(d) Relative minimum: (3, O)
Relative maximum: (O, 9)
(e) Neither

P.6.77.

-7

(a) If fis even, another point is (g, —7).

(b) If fis odd, another point is (%, 7).

P.6.78.
(20, 2(:)
(a) (—20, 20)

(b) (—20, - 2c)

P.6.79.
(:3). (4.9
m=39__
Slope.m_1_4_ 1
y—O=—1(x— )
y=—x+4
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Y
~

I
a4
|
o
|
=4
I
b3+
=
s
ot
oo

p B 2x+3, x<1
(X)_ —X+4, x>1

(a) f(o)=2(0)+3=3
(b) F(1)=2(1)+3=5
(©) f(2)=—2+4=2

P.6.84.

P.6.85.

Verbal Model: (Sum) = (ﬁrst number) + (second number)

Labels: Sum =S, first number = n, second humber =n+1
Equation: S= n+(n+1) =2n+1
P.6.86.

Verbal Model: Product = (ﬁrst number) . (second number)

Labels: Product = P, first number = n, second number = n+1
Equation: P = n(n + ‘I) =n*+n
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SECTION P.7 A LIBRARY OF PARENT FUNCTIONS

P.7.1.

Greatest integer function
P.7.2.

Identity function
P.7.3.

Reciprocal function
P.7.4.

Squaring function

P.7.5.

Square root function
P.7.6.

Constant function
P.7.7.

Absolute value function
P.7.8.

Cubic function
P.7.9.

Linear function
P.7.10.

linear

P.7.11.

(a)f() 4, ()

mzﬁz—Q

y-6=-2(x-0)
y=-2x+6

f(x)=—2x+6
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(b) y
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f(x)—2:§(x—6)
f(x)—2:§x—4
f(x):%x—Q

f(x)—9:§(x—4)
f(x)-9=2x-10
f(x)=§x—1
(b) y
4
2
RO S ARy S
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P.7.15.
g(x) =x>+3
8
-6 6
-2
P.7.16.
g(x) =-2x> -1
2
-6 6
-8
P.7.17.
f(x) =x>-1
4
-6 [_,-" 6
”
P.7.18.
f(x):(x—’l) +2
7
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P.7.19.
f(x) =Jx +4
10
-2 12
-2
P.7.20.
h(x)=\/x+2+3
8
f”__________
~4 | 11
-2
P.7.21.
]
()=
6
-6 dr———— 10
-6
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P.7.22.
]
k (x) =3+ 13
9
-11 5
-3
P.7.23.
f(x)=I]
(a) f(2.1 =2
(b) f (2.9) =2
(c) f(—3.1) =—4
0 1(3)-
P.7.24
h(x = [[x + 3]]
(@) h(-2)= [1] =1
(b) h(%) =[35]=3
(c) h(4.2) = [[7.2]] =7
(d) h(—21 6) = [[—18 6]] =19
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P.7.25.
9(x)=-[]
—_ o
—0 3t
*—O 2+
*—D
-2 *=—0
34 -
-4+ -
P.7.26.
9(x) =4[]
,
A
16+ -
12+ L @
8+ *=—0
4+ =0
H 4
—0 -12+4
*=—0 —16+
P.7.27.
9(x)=[x]-1
,
o}
- .-
4t -0
+ -0
2+ 0
+ e
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P.7.28.
9(x)=[x~3]
2_-
1+ -
e =0
—4 -3 -2 -1 12 3 4
1+ =0
-2+ @=0
-3 =0
—0
O
=0 -6+
P.7.29.
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P.7.31.
1-(x-1), x<2
—(x-1), x<
F(x) =
X =2, X>2
y
4
3
2
1
% —y e
-1 1 2 3 4 5
P.7.32.
Va+x, x<0
f(x)=
4—-x, x20
y
5__
47f
3__
1__
X
-4 -3 -2 -1 1 1 2 3 4
-2+
-3+
P.7.33.
4-x*, x<-2
h(x): 3+x, 2<x<0
x*+1, x2>0
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v

—_— WL s Ln

]

N

]

v

I

b 4
w

.

2x+1, x<-
k(x): 2x? -1, —1<x<1
1—-x°, x>1

I
w4
|
-

I
I?O
b 1+
e
Y
-

P.7.35
(a) W(3o) = 14(30) =420
w (40) =14(40) = 560
W(45) = 21 (45 - 40) +560 = 665
W(5o) = 21(50 - 40) +560 =770
(b) W(h) = [14h, 0<h<36
21(h - 36) +504, h>36
(c) W(h): 16h, 0<h<40
24(h - 40) +640, h>40
P.7.36.

For the first two hours, the slope is 1. For the next six hours, the slope is 2. For

the final hour, the slope is %
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t, 0<t<2
f(t): -2, 2<t<8

%t+10, 8<t<9
To find f(t)=2t—2, use m=2 and (2, 2).
y-2=2(t-2)=>y=2t-2
To find f(t)=%t+10, use m:% and (8, 14).
y—14=%(t—8):>y:%t+10
Total accumulation = 14.5 inches

y

16
14
Z
g
o 10
o g
2 6
)
Z 4
2
—
2 4 6 8 10
Hours
P.7.37.

(@) C= 0.75[[x]] +4.63
Note that C(0.9)=4.63 and C(1)=0.75+4.63.
(b) g

(in dollars)

Cost of mailing a package

4
Weightin pounds)
P.7.38.
f(x)zx2 f(x)zx3
(a) Domain: (—oo, oo) (a) Domain: (—oo, oo)
Range: [O, oo) Range: (—oo, oo)
(b) x-intercept: (O, O) (b) x-intercept: (O, O)
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y-intercept: (O, 0) y-intercept: (O, 0)
(c) Increasing: (O, OO) (c) Increasing: (—oo, oo)
Decreasing: (—oo, O)

(d) Even; the graph has y-axis symmetry. (d) Odd; the graph has origin
symmetry.

P.7.39.

False. A piecewise-defined function is a function that is defined by two or
more equations over a specified domain. That domain may or may not include
x- and y-intercepts.

P.7.40.

False. The vertical line x =2 has an x-intercept at the point (2, O) but does
not have a y-intercept. The horizontal line y =3 has a y-intercept at the point

(0, 3) but does not have an x-intercept.

P.7.41.

According to the graph, the domains should be x <3 and x > 3.

P.7.42.

When x =3, HTA‘H:—Z not —-1. So, f(%):—2+5:3.

P.7.43.
(a) Yes. The amount that you pay in sales tax will increase as the price of the
item purchased increases.

(b) No. The length of time that you study the night before an exam does not
necessarily determine your score on the exam.

P.7.44.

(a) No. During the course of a year, for example, your salary may remain
constant while your savings account balance may vary. That is, there may
be two or more outputs (savings account balances) for one input (salary).

(b) Yes. The greater the height from which the acorn is dropped, the greater
the speed with which the acorn will strike the ground.
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P.7.45.

f(x):x2—2x—8:(x—4)(x+2)

—10+

Xx-intercepts: (4, O), (—2, 0)

y-intercept: (O, —8)

P.7.46.

©0.-9)
_ID}f

x-intercept: (3, 0)
y-intercept: (O, —9)

P.7.47.

.
5__
44
Sl©02v2-2)
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Xx-intercepts: (2, O), (—2, O)
y-intercept: (0, 2\/5 - 2)

P.7.48.

g(x)=—5| X+2 |+3

x-intercepts: (—1 O), (—ﬁ, O)
y-intercept: (O 7)

P.7.49.

FJ—_X e
_(1/3_)

X2/3

P.7.50.

2~ \/j \/ﬂ(z X +1)

2—-Xx
3—-X

(507 x
=

ﬂ

P.7.51.

(x—3)2—3(x—3)+2=x2—6x+9—3x+9+2
=x?-9x+20

=(x—5)(x—4)
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P.7.52.
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SECTION P.8 TRANSFORMATIONS OF FUNCTIONS

P.8.1.
~(x); ()
P.8.2.
vertical stretch; vertical shrink

P.8.3.

The three types of rigid transformations are horizontal shifts, vertical shifts,
and reflections.

P.8.4.

(a) iv

(b) ii

(c) iii

(d)i

P.8.5.

(a) f(x) =‘x‘+c Vertical shifts
c:—2:f(x)=|x|—2 2 units down
c=—’|:f(x)=|x|—1 1 unit down
c=‘|:f(x)=|x|+1 1 unit up

c=2: f(x)=|x|+2 2 units up

Horizontal shifts

=‘x—(—2)‘=|x+2| 2 units left

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter P: Prerequisites

c=—1:f(x)=‘x—(—1)‘=|x+1| 1 unit left
c=1: f(x):‘x—(1)‘:|x—1| 1 unit right
c=2: f(x)=‘x—(2)‘=|x—2| 2 units right

P.8.6.

(a) f(x) =vXx +cC Vertical shifts
c=-3: f(x):\/;—B 3 units down
c=-2: f(X)zx/;—Q 2 units down
c=2: f(x

=\/;+2 2 units up
Jx

+3 3 units up

Horizontal shifts
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c=2: f(x):xl -2 2 units right

c=3: f(x): x-3 3 units right

P.8.7
(a) f(x):[[x]]+c Vertical shifts
c=-4: f(x):[[x]]—4 4 units down
c=—1: f(x)=[x]-1 1 unit down
c=2 f(x)=[[x]]+2 2 units up
c=5 f(x)=[[x]]+5 5 units up

Horizontal shifts
4 units left

1 unit left

2 units right

5 units right
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P.8.8.
x> +c, x<0O . .
(a) f( )= ) Vertical shifts
-X“+c, x=20
x>-3, x<O0 .
c=-3: f(x): ) 3 units down
-x"-3, x=20
x*-2, x<0O
c=-2: f(x): ) 2 units down
-x“=-2, x=20
x? +1 x<0
c=1: f(x)= ’ 1 unit u
( ) -x?+1 x20 P
x>+2, x<0O )
c=2: f(x): ) 2 units up
-X“+2, x=20
(b) Horizontal shifts

3 units right
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(x—2)2, x<0

c=-2: f(x) ( 2)2 0 2 units right
—|x - , X2
(x+1)2, x <0 .

c=1: f(x = ) 1 unit left
—(x+1), x2>0
(x+2)2, x<0 .

c=2: f(x): ) 2 units left
—(x+2), x20

P.8.9.

Parent function: f(x) = x>
(a) Vertical shift 1 unit downward
g(x) =x> -1

(b) Reflection in the x-axis, horizontal shift 1 unit to the left, and a vertical
shift 1 unit upward

g(x) = —(x + 1)2 +1
P.8.10.

Parent function: f(x) =x°

(a) Shifted upward 1 unit
g(x) =x°+1

(b) Reflection in the x-axis, shifted to the left 3 units and down 1 unit
g(x) =—(x+3)3 -1
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P.8.11.
Parent function: f(x) =|x|
(a) Reflection in the x-axis and a horizontal shift 3 units to the left
g(x) = —|x+3|
(b) Horizontal shift 2 units to the right and a vertical shift 4 units downward
o) -|x-2/-a
P.8.12.

Parent function: f(x) = \/;
(a) A vertical shift 7 units downward and a horizontal shift 1 unit to the left
g(x) =\Jx+1-7

(d) Reflection in the x- and y-axis and shifted to the right 3 units and
downward 4 units

g(x):— -x+3-4

P.8.13.
Parent function: f(x) = x°
Horizontal shift 2 units to the right
y=(x-2J

P.8.14.

Parent function: y = [[x]]
Vertical shift 4 units upward
y=[x]+4

P.8.15.

Parent function: f(x) = \/;
Reflection in the x-axis and a vertical shift 1 unit upward
y = —\/; +1

P.8.16.

Parent function: y =|x|

Horizontal shift 2 units to the left
y =|x+2|
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P.8.17.
g(x) =x>+6
2

(a) Parent function: f(x) =X

(b) A vertical shift 6 units upward

(c)
ni
o1
:_L:_:Q:“:é:i»x
(d) 9( )=f(x)+6
P.8.18.
g(x)=x2—2

(a) Parent function: f(x) = x>

(b) A vertical shift 2 units downward

(c)

P.8.19.
g(x)=-(x-2J
(a) Parent function: f(x) =x°

(b) Horizontal shift of 2 units to the right and a reflection in the x-axis
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(c) ,

P.8.20.

o) =+

(a) Parent function: f(x) =x°

(b) Horizontal shift 1 unit to the left and a reflection in the x-axis

(c)

(d) g(x) =—f (x + 1)

P.8.21.
g(x) =-2x%+1
2

(a) Parent function: f(x) =X

(b) A vertical stretch, reflection in the x-axis and a vertical shift 1 unit upward
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(c)

g(x) =1x*-2

(a) Parent function: f(x) =X

2

(b) A vertical shrink and a vertical shift 2 units downward

(c) y
o1
Nl
Nl

I_L I_&yz } i b x

i

@ g(x)=17(x)-2

P.8.23.

g(x) =|x—1|+2
(a) Parent function: f(x) =| X |

(b) A horizontal shift 1 unit right and a vertical shift 2 units upward
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(d) g(x):f(x—1)+2

P.8.24.

g(x)=| X+3 |—2
(a) Parent function: f(x) :| X |

(b) A horizontal shift 3 units left and a vertical shift 2 units downward

(c) ,
ni
\ 2;/
NG A s
-6 1 2
_24
o

(d) g(x)=F(x+3)-2
P.8.25.
9(x)=[ 2x]|
(a) Parent function: f(x) =| X |

(b) A horizontal shrink
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(c) ¥
8_l_
61
4+

:_i:_éln%é%i:kx

i,

@ o(x)=F(2x)

P.8.26.
9(x)=[3x]

(a) Parent function: f(x) =‘ X ‘

(b) A horizontal stretch

(c) y
g1
6l
nl
2]
S e
2l
@ o)~
P.8.27.

g(x):3| x—1 |+2
(a) Parent function: f(x) =| X |

(b) A horizontal shift of 1 unit to the right, a vertical stretch, and a vertical shift
2 units upward
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(d) g(x)=3f(x—1)+2

P.8.28.
g(x):—2| X +1 |—3
(a) Parent function: f(x) =‘ X ‘

(b) A reflection in the x-axis, a vertical stretch, a horizontal shift 1 unit to the
left, and a vertical shift 3 units downward

(c) ]

—10 +

(d) g(x)=-2f(x+1)-3

P.8.29.
g(x)=2Vx
(a) Parent function: f(x) = \/;

(b) A vertical stretch (each y value is multiplied by 2)
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(c) v

9(x)=2x
(a) Parent function: f(x) = \/;

(b) A vertical shrink (each y value is multiplied by%)
(c) ¥

A

54+
4__

P.8.31.

(a) Parent function: f(x) = \/;

(b) horizontal shift 9 units to the right
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3
} +0/+—T'»,x

(d) g(x)=F(x-9)
P.8.32.
g(x)=3x +1
(a) Parent function: f(x)=1/x

(b) Horizontal shrink (each x-value is multiplied by %), vertical shift of 1 unit

upward

(c) ¥y

g(x):\/7—x —-2or g(x): —(x—?)—2
(a) Parent function: f(x) = \/;

(b) Reflection in the y-axis, horizontal shift 7 units to the right, and a vertical
shift 2 units downward
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(c) y

h

44

2__
T—

-2 2 8

-2+

—4 4

—6-+

P.8.34.

g(x):\/x+4+8
(a) Parent function: f(x) = \/;

(b) Horizontal shift of 4 units to the left, vertical shift of 8 units upward

3

/

=

(d) g(x):f(x+4)+8

P.8.35.
9(x)=3-[
(a) Parent function: f(x) = [[x]]

(b) Reflection in the x-axis and a vertical shift 3 units upward
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(c) v
*—0 6
=0
3
2+ @0
1+ =0
——1 R o & e e CIRY
=3-2-1 | 1 23._06
-2+ O
-3 -
(d) g(x)=3—f(x)
P.8.36.

g(x) =2 |Ix + 5]]
(a) Parent function: f(x) = [[x]]

(b) Horizontal shift 5 units to the left, vertical stretch (each y-value is
multiplied by 2)

(c) v
A
-0 +
0 4+
- 21

1 Ll Ll T :.=$I 1 Ll 1 x

-10 -8 -6 -4 -2 L1 2

O -2+
o) -4+
e} -6+

(d) g(x)=2f(x+5)
P.8.37.

f(x) = x* but shifted three units to the right and seven units down
2
9(x)=(x-3) -7
P.8.38.

f(x) = x? but shifted two units to the left, nine units up, and then reflected in

the x-axis

g(x) = —(x+2)2 +9
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P.8.39.
f(x) = \/; moved 6 units to the left and reflected in both the x- and y-axes
g(x)=—~x+6

P.8.40.

f(x) = \/; moved 9 units downward and reflected in both the x-axis and the
y-axis
g(x)= —(J; —9)
=——Xx+9
P.8.41.
f(x) = x*

(a) Reflection in the x-axis and a vertical stretch (each y-value is multiplied
by 3)

g(x) =-3x°
(b) Vertical shift 3 units upward and a vertical stretch (each y-value is
multiplied by 4)
g(x) =4x>+3
P.8.42.
f(x) =x°

(a) Vertical shrink (each y-value is multiplied by %)

(b) Reflection in the x-axis and a vertical stretch
(each y-value is multiplied by 2)

g(x) =-2x°
P.8.43.

f(x) =|x]
(a) Reflection in the x-axis and a vertical shrink

(each y-value is multiplied by %)

o)~ |+
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(b) Vertical stretch (each y-value is multiplied by 3) and a vertical shift 3 units
downward

9(x)=3[x|-3
P.8.44.
f(x) = \/;
(a) Vertical stretch (each y-value is multiplied by 8)
o(x) =84
(b) Reflection in the x-axis and a vertical shrink
(each y-value is multiplied by %)
o) -3
P.8.45.

Parent function: f(x) =x3

Vertical stretch (each y-value is multiplied by 2)
g(x) =2x°
P.8.46.

Parent function: y = [[x]]

Horizontal stretch (each x-value is multiplied by 2)
9(x)=[3+]
P.8.47.
Parent function: f(x) = \/;
Reflection in the y-axis, vertical shrink (eaCh y-value is multiplied by %)
g(x)=33-x
P.8.48.

Parent function: f(x) =|x|

Reflection in the x-axis, vertical shift of 2 units downward, vertical stretch
(each y-value is multiplied by 2)

g(x) =-2 |x|—2
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P.8.49.

Parent function: f(x) =x3

Reflection in the x-axis, horizontal shift 2 units to the right and a vertical shift
2 units upward

g(x) = —(x —2)3 +2
P.8.50.
Parent function: f(x) :|x|
Horizontal shift of 4 units to the left and a vertical shift of 2 units downward
g(x) =|x+4|—2
P.8.51.
Parent function: f(x) = \/;

Reflection in the x-axis and a vertical shift 3 units downward
g(x) = —\/; -3

P.8.52.

Parent function: f(x) = x?

Horizontal shift of 2 units to the right and a vertical shift of 4 units upward
g(x) :(x—2)2 +4

P.8.53.
(a) 40

21 100

0
(b) H(x) = 0.00004636x°

3
H| X | = 0.00004636| ==
16 16

3
—0.00004636| —=
4.096

=0.0000113184x° = 0.00001132x°

The graph of H[%} is a horizontal stretch of the graph of H(x).

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter P: Prerequisites

P.8.54.

(a) The transformation consists of a reflection in the x-axis, vertical shrink
(each y-value is multiplied by 0.02399), horizontal shift to the right 33.643
units, and a vertical shift 134.533 units upward.

140
g ............... 23
100
N(23)-N(9 _
) (23)-N(9) _131.25-116.93 1093
23-9 14

The number of households in the United States increased by an average
rate of about 1,023,000 households per year from 2009 to 2023.

(c) N(19)=-0.02899(19 - 33.643)2 +134.533 ~ 128.3
There were about 128.3 million households in 2019.
P.8.55.

False. y = f(—x) is a reflection in the y-axis.

P.8.56.

False. y =— f(x) is a reflection in the x-axis.

P.8.57.

True. Because ‘x‘:‘—x

, the graphs of f(x) =‘x‘+6 and f(x) =‘—x‘+6 are
identical.
P.8.58.

False. The point (—2, —61) lies on the transformation.

P.8.59.
y = f(x + 2) -1
Horizontal shift 2 units to the left and a vertical shift 1 unit downward
(0,1)>(0-2,1-1)=(-20)
(12)>(1-22-1)=(-11)
(23)>(2-2,3-1)=(0,2)
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P.8.60.

(a) Answers will vary. Sample answer: To graph f(x) =3x*> —4x +1 use the

point-plotting method since it is not written in a form that is easily
identified by a sequence of translations of the parent function y = x°.

(b) Answers will vary. Sample answer: To graph f(x) = 2(x —1)2 —6 use the

method of translating the parent function y = x> since it is written in a
form such that a sequence of translations is easily identified.
P.8.61.

Since the graph of g(x) is a horizontal shift one unit to the right of f(x) =X,
the equation should be g(x) = (x—’l)3 and not g(x) = (x+’|)3.

y

5
4
3
2
1

P.8.62.

(a) Increasing on the interval (—2, 1) and decreasing on the intervals (—oo, —2)
and (1, oo)
(b) Increasing on the interval (—1, 2) and decreasing on the intervals (—oo, —1)

and (2, oo)

(c) Increasing on the intervals (—oo, —1) and (2, oo) and decreasing on the

interval (—’I, 2)
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(d) Increasing on the interval (O, 3) and decreasing on the intervals (—oo, O) and

(5.%)

(e) Increasing on the intervals (—oo, 1) and (4, oo) and decreasing on the interval

(14)

P.8.63.

No. g(x):—x4—2. Yes. h(x)=—(x—3)4

P.8.64.

(@) | x y
22 53
29 T4
35 57
40 66
44 79
48 90
53 76
58 93
65 83
76 99

3

100 °
, % ° '.
= 80 o
S 70 ® ¢
= 60
g 50 o *
= 40
g 30
= 20

1 Il } Il Il } } }
[[Illlllkx

10 20 30 40 50 60 70 80
Math entrance test score

(b) The point (65, 83) represents an entrance exam score of 65.

(c) No. There are many variables that well affect the final exam score.
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P.8.65.
(2x+‘|)+(x2 +2x—’|) =x>+4x
P.8.66.
(2x+1)—(x2 +2x—1):2x+1—x2 —2X +1
=—x>+2
P.8.67.
<3x2 +x—1)—(‘|—x):3x2 +Xx-1-1+x
=3x>+2x-2
P.8.68.
(3x2 +x—1)+(1—x) = 3x?
P.8.69.
x2(x—3) = x° - 3x?
P.8.70.
x2(1—x) =x?—x*=-x*+x?
P.8.71.
—2x(0.1x +17) = (=2x)(0.1x) + (-2x) (17)

=-0.2x> - 34x
P.8.72.
6y(5-3y)=(6y)(5)-(6¥)(3¥)
=30y -2 y?
=-2y%+30y
P.8.73.
. _ 3x+5  3x+5
(3X " 5) N (6X2 " 1OX) T 6x2+10x  2x (3x + 5)
1 -5
=—, X#—
2x 3
P.8.74.
(2Ox2 —43x)+x =M =20x—-43, x#0
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SECTION P.9 COMBINATIONS OF FUNCTIONS: COMPOSITE
FUNCTIONS

P.9.1.

addition; subtraction; multiplication; division
- .composition
Since (fg)(x) = 2x(x2 +‘I) and f(x) = x? +1, g(x) =2x, and
(Fg)(x) =(g7)(x) = (2x) (x)-
Since (f ° g)(x) = f(g(x)) and (f ° g)(x) = f(x2 +1), g(x) must equal x> +1.
f(x)=x+2, g(x):x—2
() (f +g)(x) = f(x) + g(x)
=(x+2)+(x—2)
=2x
(b) (- g)(x) =7 (x)-9(x)
:(x+2)—(x—2)

© (fg)(x)=(x)-9(x)
= (x + 2)(x — 2)

@ @(X):%_ij

Domain: all real numbers x except x=2
P.9.6.
f(x)=2x—5, g(x):Q—x
(a) (f+g)(x)=2x—5+2—x=x—3
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(b) (f—g)(x):Qx—S—(Q—x)
=2x-5-2+x
=3x-7

(c) (fg)(x) =(2x—5)(2—x)

=4x -2x> -10+5x
=-2x>+9x-10

@ ( g ) (x) = 22x_—X5

Domain: all real numbers x except x=2

i xz + (4x - 5)
) (f-9)(x)=f(x)-g(x)
i xz - (4x — 5)
(©) (fg)(x) =(x)-g(x)
i x2 £4x - 25)
@ ()05

Domain: all real numbers x except x :g

f(x)=3x+1,g(x)=x2 —-16
@) (F+g)(x)=F(x)+g(x)

=3x+1+x*>-16
=x>+3x-15
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(b) (f-g)(x)=7(x)-g(x)
—3x+‘|—(x2 —16)

- x> +3x+17

f(x)-9(x)
3x+1)(x* - 16)

3x® +x*>-48x-16

(d)( j( )= (( ))_;X—+1:3

Domain: all real numbers x, except x = +4

(© (fg)(x)

(d) g _g(x)z — - T x
Domain: x <1
P.9.10
f(x): x> -4 g(x):m
(a) (f+g) x)=\/x2—4+\/x+2
(0) (F-g)(x)=Vx® -4 —x+2

Domain of Vx?> —4: All real numbers x such that x<-2 and x>2

Domain of Jx+2: All real numbers x such that x > -2

Domain of i: All real numbers x such that x>2
g

P.9.11.
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F(x) =g 9()=x

4 3
(a) (f+g)(x)=ﬁ+x3 =%

4 3
s _X=-x"-X

(b) (F-9)(x)=—"= - x

x+1 X +1
@ (@)00) =7 =
f X _ox 1
@ (gl(x):m*x“m P
_ 1
_x2(x+1)

Domain: all real numbers x except x=0 and x =-1

x> =1
2 1 2(X-1)+x oxix-2
@ (o) 2o 2N 2

21 2(X-N=x 9 _x_2
2 (f—g)(x)_;—x2_1_ x(x2—1) - x(x2—1)

© (f9)(x)= [%](XJ—J i x(x3—1)

Domain: all real numbers x, x #0, +1

P.9.13.

(F+9)(2)=F(2)+9(2)
i(2+3)+(22 —2)
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(F-9)(1)=f(1)-9(1)
= (1+3)—((1)2 —2)
(f-g)(3t)=f(3t)-g(3t)
= ((3t)+ 3)—((3:&)2 —2)
i3t+23—(9t2 -2)
(f+g)(t—2):f(t—2)+g(t—2)
=((t—2)+3)+((t—2)2—2)
it2+1+(t2 —4t+4—2)

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter P: Prerequisites

JAA

-10 ¢

For 0<x <2, f(x) contributes most to the magnitude.

For x >6, g(x) contributes most to the magnitude.
P.9.22,

(1) =%, a(x) =

(F+9)() = 5+

10

f+g

-2
g(x) contributes most to the magnitude of the sum for 0 < x <2. f(x)

contributes most to the magnitude of the sum for x > 6.
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P.9.23.

f(x)=3x+2, g(x)z—\/m
(f+g)x=3x—ﬁ+2

For 0<x <2, f(x) contributes most to the magnitude.

For x > 6, f(x) contributes most to the magnitude.

P.9.24.
f(x) =x° —%, g(x) =-3x> -1
(f + g)(x) =-2x2 —%
4
’
-6 6
8
f+s
-4

For 0<x <2, g(x) contributes most to the magnitude.

For x >6, g(x) contributes most to the magnitude.

)
(a) (fog)(x)=f(g(x))=f(x—3)=(x—3)+8=x+5
(b) (gof)(x):g(f(x)):g(x+8)=(x+8)—3=x+5
© (g°9)(x)=9(9(x)) = 9(x~3) =(x~3)-3-x-6
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f(x) = 3x, g(x) = x*

@ (£+9)(x) (o)) = F(x*) =3(x") =3+
(b) (g o f) (x) = g(f (x)) = g(3x) = (3x) = 81x*
© a-5)(0)=slalx) ~slx) () =

=(x3+’|)3+’|
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f(x) =+Jx+4 Domain: x>-4

g(x) = x> Domain: all real numbers x
(a) (f o g)(x) = f(g(x)) = f(xz) =Vx*+4
Domain: all real numbers x
(0 (9-f)(x) = 9(f(x))
:g(\/x+4):(\/x+4)2 =x+4

Domain: x>-4

P.9.30.

f(x) =3/x -5 Domain: all real numbers x

g(x) = x* +1 Domain: all real numbers x
)

(@ (Fog)(x)=F(g(x

-+
—_

x® +1)
=Yx*+1-5
= 4
Domain: all real numbers x
0 (9-7)(x)=9(f()
¥y
- (3 x—5)3 1
=x-5+1=x-4
Domain: all real numbers x

W

W
w

P.9.31.

f(x) =|x| Domain: all real numbers x
g
(a (fog)(x) = f(g(x)) = f(x+6) =‘x+6‘

Domain: all real numbers x

® (5-)(x) = 9(F(x)) = [x]) =/ x}+ &

Domain: all real numbers x

(x) = x +6 Domain: all real numbers x
)
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P.9.32.
f(x) :|x—4| Domain: all real numbers x
g(x) =3—x Domain: all real numbers x
(a) (fog)(x) = f(g(x)) =f(3—x) =‘(3—x)—4‘=|—x—1|
Domain: all real numbers x
(b) (gof)(x):g(f(x)):g(‘x—4‘):3—(‘x—4‘):3—‘x—4‘
Domain: all real numbers x

P.9.33.

f(x) 1 Domain: all real numbers x except x =0
X

g(x) = x +3 Domain: all real numbers x

@ (- 8)(x)=F(g(x))=F(x+3)=

Domain: all real numbers x except x = -3

(b) (9°f)(x) = 9(f(x)) =9{%j =%+3

Domain: all real numbers x except x=0

P.9.34.

F(x)=—>

X =1

Domain: all real numbers x except x =% 1

g(x) = x +1 Domain: all real numbers x

(a) (fog)(X)=f(g(X))=f(x+1)= 3 3 3

x+1)2—1 X +2x+1-1 x> +2x

Domain: all real numbers x except x=0 and x=-2

9 (0-)(x) = (0) o[ - s 1 HX 22

x*-1) x*-1 x* =1 x* -1

Domain: all real numbers x except x =+1
P.9.35.
(a) (f+g)(3)=f(3)+g(3)=2+1=3

o (5)0-3-5
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P.9.39.
h(x)=(2x +1)
One possibility: Let f(x)=x and g(x)=2x+1, then (fog)(x)=h(x).
P.9.40.

h(x)=(1-x)

One possibility: Let g(x) =1-x and f(x) = x°, then (fog)(x) = h(x).

P.9.41.

h(x)=x -4

One possibility: Let £(x)=%x and g(x)=x*-4, then (fog)(x)=h(x).
P.9.42.

h(x)=vo-x

One possibility: Let g(x)=9-x and f(x)=+/x, then (fog)(x)=h(x).
P.9.43.

h(x)=—

X+2
One possibility: Let f(x):1/x and g(x):x+2, then (fog)(x):h(x).
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P.9.44.
4
h =
(X) (5x + 2)2
One possibility: Let g(x) =5x+2 and f(x) = %, then (f o g)(x) = h(x).
P.9.45.
-x*+3
h(x) T4
One possibility: Let f(x) = Z:i and g(x) =— x>, then (fo g)(x) = h(x).

P.9.46.

27x° + 6
h(x) = 10)i 2+7x§

One possibility: Let g(x):x3 and f(x) =%, then (fog)(x)zh(x).

P.9.47.
b(t)-d|(t
(a) C(t)z ( ) ( )
p(t)
(b) c(24) represents the percent change in the population due to births and
deaths in the year 2024.

x 100 = percent change

P.9.48.

(@) p(t)=d(t) +c(t)
(

(b) p 24) represents the number of dogs and cats in 2024.

o ey 2L _dl0)e(0

n(t)  nlt)

h(t) represents the number of dogs and cats per capita.
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© (Ar)o)=Alr(x) =4[5 =#[%]

(Aof')(X) represents the area of the circular base of the tank on the

square foundation with side length x.
P.9.50.
(a) N(T(t)) =N(3t +2)
=10(3t +2) —20(3t +2)+ 600
=10(9¢” + 12t + 4] — 60t — 40 + 600
= 90t* + 60t + 600
=30(3t* +2t +20),0<t <6
This represents the number of bacteria in the food as a function of time.
(b) Use t =0.5.
N(T(0.5)) = 30(3(0.5)2 +2(0.5)+ 20) =652.5
After half an hour, there will be about 653 bacteria.
(c) 30 (3t2 +ot + 20) =1500
3t? + 2t +20 =50

3t*+2t-30=0
By the Quadratic Formula, t ~ -3.513 or 2.846.
Choosing the positive value for t, you have t = 2.846 hours.

P.9.51.
False.(f ° g)(x) =6x+1and (g ° f)(x) =6x+6

P.9.52.
True. (fog)(c) is defined only when g(c) is in the domain of f.

P.9.53.

(a) Answer not unique. Sample answer:
f(x)=x+3,g(x)=x+2
(fog)(x):f(g(x)):(x+2)+3:x+5
(gof)(x)=g(f(x))=(x+3)+2=x+5
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(b) Answer not unique. Sample answer:f(x) =x?, g(x) =x°

(Fog)(x)=f(a(x))= (=) =x°
(9)(x) =9 (F(x)) = (") =
P.9.54.
(a) f(p): matches L ; For example, an original price of p = $15.00
corresponds to a sale price of S=$7.50.
(b) g(p): matches L ; For example an original price of p = $20.00
corresponds to a sale price of S = $15.00.
(c) (gof) (p): matches L,; This function represents applying a 50% discount
to the original price p, then subtracting a $5 discount.
(d) (fog) (p) matches L ; This function represents subtracting a $5 discount
from the original price p, then applying a 50% discount.
P.9.55.
Let f( ) and g(x) be two odd functions and define h( ) f(x)g(x). Then

h(=x)=f(- )Q(X)

[ )][ g\ x } because f and g are odd

=f(x)g(x)
= h(x).
So, h(x) is even.
Let f(x) and g(x) be two even functions and define h(x) =f(x)g(x). Then
h(-x)=1(-x)g(-x)
f(x)g(x) because f and g are even
h(x).

So, h(x) is even.

P.9.56.

(a) g(x) = %[f (x) + f(— x)}

To determine if g(x) is even, show g(— x) = g(x).

9(-x)= o[- %)+ 7 (- (= X)) | = S [FX)+ F(x)] =5 [F () F (- x)] = 9(x) v
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To determine if h(x) is odd show h(— x) =— h(x).

h(- x) :%[f(— x)~F(~ (- x))] :%[f(—x

(c) f(x):x2—2x+1:(x2+1)+(—2x)

K(x)=——=- ! . X

X+1 (x+1)(x—1) (x+1)(x—1)

P.9.57.
Let f( ) be an odd function, g( ) be an even function, and define
h(x):f(x)g( ) Then

h(=x)=f(-x)g(-x)

= [— f(x)]g(x) because f is odd and g is even

=-f(x)g(x)
:—h(x).

So, h is odd and the product of an odd function and an even function is odd.
P.9.58.
The expression 3(2x+1)+2 is found using (gof)(x) instead of (fog)(x).

(f g)( )_ (3x+2)+1

X_

5
2 —x)—5:>y2 =-x —5= No y-axis symmetry

< S
I
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P.9.60.
2x+5y =17
2(—x) +5y =17 = —2x+5y =17 = No y-axis symmetry
2x +5(—y) =17 = 2x -5y =17 = No x-axis symmetry
2(—x) + 5(—y) =17 = -2x -5y =17 = No origin symmetry
P.9.61.
y=x*+1
y= (—x)2 +1= ¥y = x> +1= y-axis symmetry

~y=x>+1= y =-x>—1= No x-axis symmetry

—y :(_X)2 +1=>-y=x>+1= y =-x>-1= No origin symmetry

P.9.62
X+ y* =72
(—x)2 +y?=72= x>+ y?> =72 = y-axis symmetry
2 2 2 2 .
X +(—y) =72= X"+ y* =72 = x-axis symmetry

(_X +(_y)2 =72 = x>+ y? =72 = Origin symmetry

P.9.63.
y =5x
f (x) =5x

f(_x) = 5(—x) =-5x=—f (x) 0dd function

20+
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P.9.64.
y =3x?
f (x) =3x?

f(_x) = 3(—x)2 =3x> = f(x) Even function

nt
10
8|
61
4l
2l
N
P.9.65.
y=x-5
f(x)=x—5
f(—x)=—x—5

Neither even nor odd

f(x) =x°+4x
f(—x) = (—x)3 + 4(—x) = —(x3 + 4x) =-f (x)
Odd function
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¥

P.9.68.
Xy —-1=3y+x
Xy -3y =1+x
y(x—3)=1+x

(1)

Y x3)
P.9.69.

x=~/y+1
x> =y+1
y=x>-1, x>0

P.9.70.

x="Y
3y +2
3Xy+2x=5-y

3xy+y=5-2x
y(3x+1)=5-2x
_(5—2x)
V= (3x+1)
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A=7r( +2) re

:ﬁ[r+2 —f}

:;;[ “+4r+4- f]

= (4r+4)

=4 (r+1)
A=3[203)](x+3)- 3 (5)(4)

(x+3) =10
(x2+6x+9)—1o

5
8
5
8
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SECTION P.10 INVERSE FUNCTIONS

P.10.1.
range; domain
P.10.2.
y=x
P.10.3.
To show that two function f and g are inverse functions, you must show that
f(g(x)) = x and g(f(x)) = X.
P.10.4.

If a function is one-to-one, no two x-values in the domain can correspond to
the same y-value in the range. Therefore, a horizontal line can intersect the
graph at most once.

P.10.5.
f(x) = 06X
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f(x) =22

f’1(x):2x+3

f(f1(x))=f(2x+3):(2“33)‘3:%X:x

f—1(f(x))=f 1(%3j:2()(;3j 3
=(x—3)+3=x

f(x):x3+1

f 1(x)=3X—1 3

FE () = # (=) = (1) + 1= (e )10

f’1(f(x))=f’1(x3+1)=3(x3+‘| -1=3x* =x

f(x :XZS
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f’1(x)= x-2 2

f(f”(x)):f( x—2):( x—2) +2:(x—2)+2:x
F(F(x))=F 7 (x*+2) = (x* +2) -2 =x® =x

(F=9)(x) =F(g(x)) = (4x+0) = 2222 - X
(gof)(x)=g(f(x)):g[X;9]=4[X;9j+9—x—9+9—x

3 2(—§x—4)+8
g(f(x))—g[—Ex—4j—— 3
__ —3x-8+8
- 3
. —3x
3

st} o) 7]
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P.10.19.

Fx)=7x+1, g(x)= 22"

(a) f(g(x)) fEXTAJ :7()(7_1]” —x

o(r(s) - o) - 20

=X

(b)

=t

i Y B S V|

1 2 3 4 5
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P.10.23.

f(x)=\/x+5, g(x)=x2—5, x>0

(b) v

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter P: Prerequisites

1
_5x+1_1
X —1 'X_1_-—@x+ﬂ—Q=ﬂ _—6x
]

@)“g@»_f(ftj{}%}sx+ +% x—1_—@x+ﬂ+5@—ﬂ_'—6_x
g(f(x))g(;;j_[&;[j*;jﬂ} s S (xe8) e

[x—1_q x+5  (x-1)-(x+5) -6

(b) y

f(X)__x—%3 (X>::2x—r3

X—-2 x -1
2x+3+3 2X+3+3x-3
2x+3 _ _ 5x
(a) f(g(x))zf - x=1  _ x—1 =X _x
X -1 2x+3_2 2X+3-2x+2 5
x -1 x—1
\ 2(X+gj+3 2X+6+3x-6 ;
X + X — X
g(( » g[x—Qj x+3_1 X+3-x+2 3
X—-2 X—-2
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(b) y

P.10.27.
X 3 7 1 [13
F(x) | -1 3 |4
P.10.28.
X 105 [0 [-5]-10]-15

P.10.29.

Yes, because no horizontal line crosses the graph of f at more than one point, f
has an inverse.

P.10.30.

No, because some horizontal lines intersect the graph of f twice, f does not
have an inverse.

P.10.31.

No, because some horizontal lines cross the graph of f twice, f does not have
an inverse.

P.10.32.

Yes, because no horizontal lines intersect the graph of f at more than one
point, f has an inverse.
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P.10.33.
g(x) :(x+3)2 +2
12
-10 4
-2

g does not pass the Horizontal Line Test, so g does not have an inverse.
P.10.34.

l‘f(x):%(x+2)3 .

1

-10
f does pass the Horizontal Line Test, so f does have an inverse.

P.10.35.
f(x) = xy9— x>
6
-6 6
o

f does not pass the Horizontal Line Test, so f does not have an inverse.
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P.10.36.

h(x)=| x| ~|x-4]

6

-6
h does not pass the Horizontal Line Test, so h does not have an inverse.
P.10.37.
(a) f(x) =x°-2
y=x"-2
x=y>-2
y=Xx+2
' (x) =3x+2
(b) v
S
5

(c) The graph of f ' is the reflection of the graph of fin the line y = x.

(d) The domains and ranges of fand f ' are all real numbers.

P.10.38.

(a) f(x):x3+8
y=x>+8
x=y>+8

x-8=y°
Ix-8=y
' (x)=3x-8
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(b) y
f
2+ |r
10+
4_
24 /!
! P A e
—4

(c) The graph of f " is the reflection of fin the line y = x.
(d) The domains and ranges of fand f ' are all real numbers.

P.10.39.

Yy
X =4-y>
x> =4-y?
y2:4_x2
y=v4-x
f’1(x)= 4-x% 0<x<?2
(b)
A
3~
2#
f=r"
1—
L2 s

(c) The graph of ' is the same as the graph of f.

(d) The domains and ranges of fand f ' are all real numbers x such that
0<x<2.
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(b) y

(c) The graph of ' is the reflection of fin the line y = x.
(d) [—2, oo) is the range of f and domain of f .

(—oo, O] is the domain of f and the range of f .

P.10.41.

4

(@ f(x)==
(x)=+

4

y==

X

4

X__

y

xy =4

4

y==

X

4

X

™
—_
x
~
Il
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(b) :

A
4T 1
o\s=f
zd_
1+

—t—+— ——t+—+>x

-3 -2 -1 i 1 2 3 4
—2+
—3+

(c) The graph of ' is the same as the graph of .

(d) The domains and ranges of fand f ' are all real numbers except for 0.

P.10.42.
(@) f(x)=- %
2
=
2
X —_———
y=-=
o (x) =-=
(b) y
N
L
N
I !

(c) The graphs are the same.

(d) The domains and ranges of fand f ' are all real numbers except for 0.
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P.10.43.
X +1
a flx)=
@ F(x)=2
X +1
X—-2
X=y+1
y-2
x(y—2)=y+1
Xy —2x=y+1
Xy —y=2x+1
y(x—’l):2x+‘|
2x +1
y:
X —1
- 2x +1
' (x)=
() X =1
(b) v
o111
TN\
2T 7
-6 -4 -2 a4 6
Y
A
Il

(c) The graph of f ' is the reflection of graph of fin the line y = x.

(d) The domain of f and the range of f ' is all real numbers except 2.
The range of f and the domain of f ' is all real numbers except 1.
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P.10.44.

X—-2

a flx)=
@ ( ) 3x+5
o ox=2
Y 3x+5
X = y—2
3y+5

33Xy +5x-y+2=0
3xy -y =—5x-2
y(3x—1)=—5x—2

_—5x—2
© 3x-1
_—5x—2
Y= 3x -1
f_1(x)=_5x+2
3x -1
(b) v
f s—rffl
A
14
i I
S T2 4 6 8
i 7!

(c) The graph of ' is the reflection of the graph of fin the line y = x.

(d) The domain of f and the range of ' is all real numbers except x = —%.
The range of f and the domain of f' is all real numbers x except x = %
P.10.45.
f(x) =x*
y=x
x=y*
y=+x
This does not represent y as a function of x. f does not have an inverse.
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P.10.46.

1
f(X)ZF

1
Y=
1
Ty

1

2—_

Y _X
y=t 1
X

This does not represent y as a function of x. f does not have an inverse.

P.10.47.
X +1
X)="—
9(x) ==
o x+1
Y 6
X=y+1
6
6x=y+1
y=6x-1
This is a function of x, so g has an inverse.
g‘1(x)=6x—’|
P.10.48.
f(x)=3x+5
y=3x+5
xX=3y+5
xX—-5=3y
X-5 —y
3
This is a function of x, so f has an inverse.
_ -5
F(x)= X2
(x)==
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P.10.49.
f(X)zm:>X2—g, y=>0
yzm, XZ—g, y=>0
x=J2yTB, y2—g, x=20

x> =2y +3, x>0, yz—g

y=X _3, x>0, yz—g

2

This is a function of x, so f has an inverse.

f‘1(x): X22_3 x>0

9

P.10.50.

f(x)lex—2:>x22, y=>0
y=x-2, x=z2, y=20
X =

«/y—2, y=22 x20
2

X=y-2, x20, y>2
x> +2=y, x>0, y>2

This is a function of x, so f has an inverse.

f’1(x):x2+2,x20

P.10.51.

f(X)=6X+4
4x +5
6x+4

4x +5

_by+4

4y +5
x@y+5)=6y+4
4xy +5x =6y +4
4xy -6y =—-5x+4
y(4x-6)=—5x+4
-5x+4
4x -6
_ox-—-4
6-4x

y:
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This is a function of x, so f has an inverse.

. 5x — 4
F(x)= o as

P.10.52.

The graph of f passes the Horizontal Line Test. So, you know f is one-to-one
and has an inverse function.

f(X)= Ex -3
2Xx+5
_5x-3

4 2x+5

X = 5y -3
2y +5

x(2y+5)=5y—3
2xy +5x =5y -3
2xy -5y =-5x-3
y(2x-5)=—(5x+3)

y__5x+3

2x -5

f_1(X :_5X+3
2x -5

=(y+3)2, y=>2-3 x=20
\/;=y+3, y=>2-3, x20
y=\/;—3, x=20, y>2-3
This is a function of x, so f has an inverse.
f”(x):\/;—S, x>0

P.10.54.
f(x)=|x—2,x£2:>y20
y=|x—2,x£2, y=0
x:‘y—Q,ySQ, x>0

X=y—-2 or —X=y-2
2+x=y or 2—x=y
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The portion that satisfies the conditions y <2 and x>0 is 2—x=y. Thisis a
function of x, so f has an inverse.

f’1(x):2—x,x20
P.10.55.

xX+3, x<O0
f(x)— 6-x, x=20

This graph fails the Horizontal Line Test, so f does not have an inverse.

P.10.56.
—X, x<0
flx)=

( ) x*-3x, x>0

y

A

4 -

2 -

4 L AN
2+
_4 -

The graph fails the Horizontal Line Test, so f does not have an inverse.
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P.10.57.
(a) y =10+ 0.75x
x =10+0.75y
x—-10=0.75y
x—-10 _
0.75
So, f’1(x) = x—10.
0.75

x =hourly wage, y = number of units produced

24.25-10
b = =
(b) y 0.75

S0, 19 units are produced.

19

P.10.58.

(a) y =0.03x*> +245.50, 0< x <100
= 245.50 < y <545.50
x =0.03y? +245.50
X — 245,50 =0.03y°

X —-24550
0.03

1/% — y, 245.50 < x < 545.50
0.03
f_1 (X) _ x —245.50
\" 003

x =temperature in degrees Fahrenheit
y =percent load for a diesel engine

(b) 100
ol | 600
0
(c) 0.03x? + 245.50 < 500
0.03x? < 254.50
x? <8483.33

x £92.10
Thus,0 < x £92.10.
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In Exercises 59-62, f(x) =x+4,Ff" (x) =x-4, g(x) =2x-5,g" (x) - X;'5 ]
P.10.59.
(g*1 of’1)(x) :g’1(f’1(x))
=g (x —4)
(x-4)+5
T 2
_x+1
2
P.10.60.

=x+5_4
2
_X+5-8
)
_x-3
)
P.10.61.

(Fo9)(x)=f(g(x))
=f(2x-5)
=(2x—5)+4
=2x -1

(Fo9) "(x)= 55"

Note: Comparing Exercises 59 and 61, (f o g)f1 (x) = (g*1 o f”)(x).
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P.10.62.

(927)(x)

o(f (x))

=g(x+4)
=2(x+4)-5
=2x+8-5
=2x+3
y=2x+3
X=2y+3
X—-3=2y
X-3
B
(9:7) " (x) =55
In Exercises 63-68, f(x)=%x—3, f”(){)=8(){ +3), g(x)=x3, g“(x)=3/;.

(Freg)()=F (g (1)
(6
=8(€/?+3) - 32

(Frer)(a)=F"(F"(4))
=f 1(8[4+3})
-8[8(4+3)+3]
-8[8(7)+3]
= 8(59) =472
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= 3
=-1
P.10.67.
(F=9)(x)=f(g(x)) = F(x) =3 -3
y:%x3—3
x:%y3—3
x+3:%y3
8(x+3)=y3
38(x+3)=y
(Fog) '(x)=2Ux+3
P.10.68
g’ f‘1:g‘1(f‘1(x)
-9 '(8(x+3))
=2RYx+3
P.10.69.

False. f(x) = x? is even and does not have an inverse.

P.10.70.
True. If f(x) has an inverse and it has a y-intercept at (O, b), then the point

(b, O), must be a point on the graph of f‘1(x).
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.
1

P.10.71.
Let(fo g)(x) = y.Thenx = (f o g)f1 (y).Also,

(F-)(x) =y = Flo() -

Because f and g are both one-to-one functions, (fo g)_1 =g of\.

P.10.72.
Let f(x) be a one-to-one odd function. Then 7' (x) exists and f(—x) =—f(x).
Letting (x, y) be any point on the graph of f(x) :>(—x, —y) is also on the
graph of f(x) and ' (—y) =—x= —f’1(y). So, f ' (x) is also an odd function.

P.10.73.
@ | x |1
f 1 6
X 1 2 |6 |7
f’1(x) 1 3|14 |6
y
3
8__
6__
4__
2__
t = X
2 4 6 8

(b) | x -4|1-210 3
3 4 0] -1

The graph does not pass the Horizontal Line Test, so ' (x) does not exist.
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P.10.74.
(a) C(x)is represented by graph L, and C"1(x) is represented by graph L..

(b) C(x)represents the cost of making x units of personalized T-shirts. C (x)

represents the number of personalized T-shirts that can be made for a
given cost.

P.10.75.

-2
There is an inverse function ' (x) =+/x —1 because the domain of fis equal to

the range of f” and the range of fis equal to the domain of f .

P.10.76.
X 0 |0 |7 |45
F(F(x)) | -10 |o |7 |45

F(F(x)) | -10 |0 |7 |45
f(x) and ' (x) are inverses of each other.

P.10.77.
x> -10x+24=0
(x—6)(x—4) =0
x=4, 6

P.10.78.

x> -8x+12=0
(X—G)(X—2)=O
xX=2 6
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P.10.80.
2
3| x + 1) - 363
4 16
3 x2 + dx 4+ |- 363
2 16 16
3 x? 4 tx - 129
2 16
3x2 + 1x = 2
2 2
3(x + 3)[x _>
X
P.10.81.

Solution and Answer Guide:

Larson,

Trigonometry, 12e, 2027, 9798214407593; Chapter P: Prerequisites

N o

The function is increasing on (2, oo) and decreasing on (—oo, 2).

P.10.82.

The function is increasing on (—oo, —2) and decreasing on (—2, oo).

P.10.83.

The function is increasing on (—oo, —1) and (1, oo) and decreasing on (—1, 1).

P.10.84.

The function is increasing on (—2, —1) and (O, oo) and decreasing on (—oo, —2)

and (—1, O).

P.10.85.
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Relative maximum at (2, 0)

Relative minimum at (O, —3)

P.10.86.

Relative minimum at (—2, —%)

No relative maxima
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REVIEW EXERCISES FOR CHAPTER P
P.R.1.

{ﬂ,—14 —%,-—%,JE,OA}

(a) Natural numbers: 11
(b) Whole numbers: 0, 11
(c) Integers: 11, — 14

(d) Rational numbers: 11, — 14, —%, 5,04

23
(e) Irrational numbers: \/E

P.R.2.
_ _ 10 3
(15, -2, -1, 0, 52, §
(a) Natural numbers: none
(b) Whole numbers: 0
(c) Integers: —22, O

(d) Rational numbers: — 22, —1?, 0, 5.2

9

~w

(e) Irrational numbers: \/E

P.R.3.
EEEEER AR
8 4 8 2 8§ 4 8 8 4
5.7
4 8
P.R.4.
_3 _e
7 25

B S S S e e B
-1 -08 -06 -04 -02 0

9 5
_——> - =
25 7

P.R.5.
5]=5
P.R.G.
|-16|=16
P.R.7.

|8—23|:|—15|:15

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter P: Prerequisites

P.R.8.
|14-7]=|7|=7

P.R.O.
-|9|-|-9|=—2-9=-18
P.R.10.
10 |- -1|=10-11=—
P.R.11.

d(-74, 48)= ‘48—(—74)‘ —122
P.R.12.
d(-112, -6)= ‘—6—(—112)‘ =106

P.R.13.
x>+ x-1

@ —(1) +1-1=-1

(b) (1) +(-1)-1=-3

P.R.14.
X
x-3
-3 1
a =—
@ -3-3 2
3 . .
(b) 3 is undefined.
P.R.15.

0+ (a - 5) =a-5

Illustrates the Additive Identity Property
P.R.16.

1-(3x+4) =3x+4

Illustrates the Multiplicative Identity Property
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P.R.17.

2x +(3x —10) = (2x +3x) - 10

Illustrates the Associative Property of Addition
P.R.18.

4(t+2)=4ot+402

Illustrates the Left Distributive Property of Multiplication Over Addition
P.R.19.

(t2 +1)+3=3+(t2 +1)

Illustrates the Commutative Property of Addition

P.R.20.
Loy+4=1, y=-4
y+4 2
Illustrates the Multiplicative Inverse Property
P.R.21.
2Ax—-2)=2x-4
2x-4=2x-4

0=0 Identity
All real numbers are solutions.

P.R.22.
2AAx+3)=2x-2
2X+6=2x-2
6=-2 Contradiction
No solution
P.R.23.

3(x-2)+2x=2(x+3)
3X-6+2x=2x+6
3x =12
x=4
Conditional equation
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P.R.24.
5(x-1-2x=3x-5
Bx-5-2x=3x-5
3x-5=3x-5
0=0 Identity

All real numbers are solutions.
P.R.25.

2(x+5)—7=x+9
2x+10-7=x+9
2X+3=x+9
X =6
P.R.26.
7(x—4):‘|—(x+9)
Tx—-28=1-x-9
Tx—-28=—-—x-8

8x =20
-5
X=5

P.R.27.

X _3=X41
5 3

15l X 3= Xs1]15
5 3
3x - 45 =5x+15

- 2x =60
x=-30
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P.R.28
3+ 2 =2_X
x-5 x-5
3(x—5)+2 2x
xX-5 - x-5
3x-15+2  2x
x-5 x-5
3x-13  2x
x-5 xX-5
(X_5)3X—13: 2x (X—5)
x-5 x-5
3x-13=2x
x=3
P.R.29.
2x?> - x—-28=0

(2x+7)(x-4)=0
2x+7=0:>x:—%

X—-4=0=>x=4

P.R.30.
6 = 3x°
2 = x?
+2=x
P.R.31.
2
(x+w)=25
X+13=+5
x=-13+5

X=—18 orx=-8
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P.R.32.

9x2 —12x =14
9x?-12x-14=0

12+ \/(— 12)° - 4(9)(-14)

X‘ 2(9)
_—12118\2
18
2
zgi\/i
P.R.33.
5x*—12x* =0
x3 (5x—12)=0
x*=0o0r5x-12=0
x=0or x:%
P.R.34.

x®+8x*-2x =16
x*+8x*-2x-16=0
X*(x+8)-2(x+8)=0
(x*-2)(x+8)=0
X-2=0=x=1++2
X+8=0=>x=-8
P.R.35.
Vx+4=3
(Vx+4) =(3)
X+4=9
x=5
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P.R.36.

5 x —Jx-1=6
5\/;=6+m
25x=36+12\/:+x—1
24x —35=12Jx -1
576x —1680x + 1225 = 144 (x - 1)
576x% —1824x + 1369 = 0

—(-1824) = \/(— 1824)2 - 4(576)(1369) _ 1824+ J172,800 _ 1824+ 24043

X =
2(576) 1152 1152
X:38+&E
24
X = m extraneous
24
P.R.37.
(x=1)"-25=0
(x-1)" =25
(x-1) =25°
X —1=++/25°
X =1+ 125

X =126 or x =—124
P.R.38.

(x+2ﬁ4:27

X+2=27"
X +2=81
xX=79
P.R.39.
|x—5|=10
x-5=-100orx-5=10
xX=-5 x =15
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P.R.40.
‘x2—3‘=2x or x> -3=2x
x2_-9x-3=0 x> +2x-3=0
(x—3)(x+1)=0 (X+3)(X—1)=O
x=3o0orx=-1 x=—3orx=1

The only solutions of the original equation are x=3 or x=1.
(x =3and x=-1are extraneous.)

P.R.41.

“e(1,5)

i t | |
-4 -2 2 4

(b) dz\/(—3—1)2+(8—5)2 =\16+9=5

(c) Midpoint: _3+1, 8+5)_ -, 13
2 2 2

P.R.42.
(a)

(-2.6)@ 6+
Ay

A
Y

-4 -2 2, 4 6

-2+ \
®(4,-3)
44

() d = (-2-4) +(6+3)
=36 +81 =17 =313

-2+4 6-3 3
Midpoint: , — =1, =
(c) Midpoin ( > 5 ] ( 2]
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P.R.43.
y=2x-6

x|1 |2 3|45

x| -3[-2]-1]0 1
y[3 |0 |[-1]0]3

e T I )
PR T
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P.R.46.

y=2x>-x-9
x| -2|-110 1 2 |3

P.R.47.
Xx-intercepts: (1, 0), (5, O)

y-intercept: (O, 5)

P.R.48.

Xx-intercepts: (— 4, O), (2, O)

y-intercept: (O, - 2)
P.R.49.

y=—3x+7

Intercepts: (%, O), (0, 7)

y=- 3(— x) +7 = y =3x+7=No y-axis symmetry

-y =-3x+7= y =3x-7= No x-axis symmetry

—y=—3(— x)+7:>y=—3x—7:>No origin symmetry
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P.R.50.
y =3x°
Intercepts: (O, O)
y= 3(— x)3 = y = - 3x® = No y-axis symmetry
- ¥y =3x® = y = - 3x® =No x-axis symmetry

—y= 3(— x)3 = y = 3x° = Original symmetry

P.R.51.
y=—x"+6x°
Intercept: (0, 0)
y=- (_ x)4 L 6(— x)2 = y =— x* + 6x* = y-axis symmetry
—y=-x*+6x> = y = x* —6x®> =No x-axis symmetry

—y=- (_ x)4 +6(— x)2 = y = x* —6x> = No origin symmetry

P.R.52.
y= |x| -4
Intercepts: (J_r4, O), (0, — 4)
y= |— x| 4= y= |x| —4 = y-axis symmetry
-y= ‘x‘ 4= y=- ‘x‘ +4 = No x-axis symmetry

—y z‘_ X‘_4:>y :—‘x‘+4:>No origin symmetry
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P.R.53.
Endpoints of a diameter: (O, O) and (4, —6)

Center: [0;4, 0+(- 6)]z(z, - 3)

2

P.R.54.
Endpoints of a diameter: (— 2, — 3) and (4, - 10)

Center: [_ 22+ 4, ~ 3+ (_ 10)] = (’I, — Ej

2

Radius:r=\/(1—(—2))2+[_§_(_3)j2= 9*%: %

P.R.55.

y——1x+‘l
2

Slope: m = 1

y-intercept: (O, 1)
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y
A
4__
2__
St
-4 2 | 2
-2+
i
P.R.56.
2x -3y =6
-3y =-2x+6
2
=—Xx-2
Y 3

2
Slope: m==
P 3

y-intercept: (O, - 2)

y
6
4
2
e
P.R.57.
y=1
Slope: m=0
y-intercept: (0, 1)
6l
i
I_;I_é!__lllélé—r
24
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P.R.58.

X =-6
Slope is undefined.
y-intercept: none

y
61
i
21
NI R W
-10 -8 -4 -2 1
24
4]
6L
P.R.59.
(5:-2). (-1.4)
m=4—(—2)_£_ ]
-1-5 -6
P.R.60.
(16).(3.-2)
_—2-6 _-8_
3-(-1) 4 2
P.R.61.
(6,—5),m_1
1
y-(5)=3(x-9)
y+5=%x—2
y=%x—7
¥y
4
2
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P.R.62.

3
(-4,-2), m=-~

4
y+2= —%(X + 4)
y+2:—§x—3

y:—%x—S

P.R.63.

(-6.4),(49)

:
P.R.64.
(2-3).(3-5)
I
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)

1
+3=——|x+9
y+3=-5(x+9)
1
+3=--x-3
4 3
1
=-—Xx-06
4 3
¥y
4
2

P.R.65.
Point: (3, -2)
5x -4y =8
y=§x—2

4

(a) Parallel slope: m :%

5 15
+2=—Xx——
Y 4 4
L, o5,
4 4

(b) Perpendicular slope: m= —%

y-(2)--2(x-3

y+2:—ix+12
5 5
5 5

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter P: Prerequisites

P.R.66.
Point:(—8, 3), 2x+3y =5

3y =5-2x
,-5.2,
3 3

(a) Parallel slope: m= _g

y—3=—§(x+8)
3y-9=-2x-16

3y =-2x-7
_ 25T
Y 3 3

(b) Perpendicular slope: m :g

3
y—3=§(x+8)
2y -6=3x+24
2y =3x+30

3
=—x+15

Y 2

P.R.67.
Verbal Model: Sale price = (List price) — (Discount)

Labels: Sale price=S
List price=L
Discount =20% of L =0.2L
Equation: S=L-0.2L
S=0.8L
P.R.68.

Verbal Model: Amount earned = (starting fee) + (per page rate) : (number of pages)

Labels: Hourly wage = A
Starting fee = 50
Per page rate = 2.50
Number of pages = p
Equation: A=25p+50
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P.R.69.

16x-y*=0
y* =16x
y =+24x
No, y is not a function of x. Some x-values correspond to two y-values.
P.R.70.
2x-y-3=0
2x-3=y

Yes, the equation represents y as a function of x.

P.R.71.

y=v1-x
Yes, the equation represents y as a function of x. Each x-value, x <1,
corresponds to only one y-value.

P.R.72.
‘y‘=x+2 corresponds to y=x+2 or —y =x+2.

No, y is not a function of x. Some x-values correspond to two y-values.

P.R.73.
g(x)=x"
(a) g(8)=8"=2"=16

4/3

(b) g(t+1)=(t+1)

(© (-27)" = (-3) =@

(@ g(-x)=(=x)" =x*
P.R.74.
h(x) = ‘x -2 ‘

(a) h(—4)=\—4—2\=\—6\=6

(b)h—2)=‘—2—2‘=‘—4‘=4

(
(c) h(o):\o-z\:\-z\:z
(d) h(—x+2)=‘—x+2—2‘=‘—x‘=‘x‘

P.R.75.
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f(x) = 25— x?

Domain: 25-x>>0
(5+x)(5—x) >0

Critical numbers: x =+ 5

Test intervals: (—oo, —5), (—5, 5), (5, oo)

Test: Is 25— x> >07?

Solution set: - 5<x<5

Domain: all real numbers x such that -5<x <5,or [—5, 5]

10-+
8__
6—.—
2—.—
ey : b
-6 -4 -2 2 4 6
_2—.-
P.R.76.
X
hlx)=————
() x*—-x-6

X

B (x+2)(x—3)

Domain: All real numbers x except x =-2, 3

P.R.77.

v(t)=-32t + 48
v(1) =16 feet per second

P.R.78.
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0=-32t+48
t= 48 =15 seconds
32
P.R.79.

f(x):2x2+3x—1

f(x+h)—f(x) ) [2(x+h)2+3(x+h)—1}—(2x2+3x—1)

h - h
_2x*+4xh+2h* +3x+3h—-1-2x* -3x +1
h
h(4x+2h+3)
- h

=4x+2h+3, h=0
P.R.80.
f(x):x3—5x2+x
f(x+h):(x+h)3—5(x+h)2+(x+h)
= x° +3x’h+3xh* + h®* —5x*> —10xh - 5h* + x + h
f(X+h)—f(X) _ X’ +3x?h+3xh* + i’ —5x* —10xh—5h> + x + h— x* + Bx* — x

h h
_ 3x*h+3xh* + h®> —10xh-5h* + h
h
h(3x2 +3xh + h? —10x—5h+‘|)
- h
=3x?>+3xh+h*-10x-5h+1,h=0
P.R.81.
2
y= (x—3)
A vertical line intersects the graph no more than once, so y is a function of x.
P.R.82.
X = —‘4 —y‘

A vertical line intersects the graph more than once, so y is not a function of x.
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P.R.83.
f(x)z 2x +1
J2x+1=0
2x+1=0
2x =-1
-_1
X==-3
P.R.84.
32
f(X)ZX X
2x +1
x*=-x*
2x+1
x*-x*=0
xz(x—1)=0
x*=0 or x-1=0
x=0 X =
P.R.85.

f(x) =‘x‘+‘x+1‘
5

-1
f is increasing on (O, oo).
f is decreasing on (—oo, —1).

f is constant on (—1, 0).

P.R.86.
fx)=(x*-a)
28
-6 l 6
-4
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fis increasing on (—2, O) and (2, oo).

f is decreasing on (—oo, —2) and (O, 2).
P.R.87.

f(x)z—x2 +2x +1

Relative maximum: (1, 2)

P.R.88.
f(x) =x>—-4x* -1
Relative minimum: (2.67, —10.48)

Relative maximum: (O, - 1)

.

(0,=1)

AN
-12 (2,67, -10.48)

(x):—x +8x—-4
fa)-F(0) () _,

4-0 4
The average rate of change of f from x, =0 tox, =4 is 4.

(x) x° +2x +1
f(3)- f() _34-4_30

3- 2 2
The average rate of change of f from x, =1 to x, =3is 15.

=15
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P.R.91.
f(x) =x*-20x°
f(—x) = (—x)4 -20 (—x)2 =x*-20x* = f(x)
The function is even, so the graph has y-axis symmetry.
P.R.92.
f(x) = 2x\/m
F(~x)=2(~x)y(~x)" +3
= —2x\/m
~-#(x)

The function is odd, so the graph has origin symmetry.

P.R.93.
f(x) =-3x
y
A
A1
N
SN N
ol
34
-4+
P.R.94.
f (x) = —% x—5
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y
3,,
2__
1+
t + + + + } x
-3 -2 -1 1 2 3
14
P.R.96.
f(x) =x°
N
A
3 -+
2 4
l .
——rt —t—t—
-3 =2 1 2 3
=14
_2 -+
_3 -
P.R.97.
f(x) =X
.
4,,
3__
2__
1+
Eamm— X
-1 1 2 3 4 5
14+
_2 -
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P.R.98.
]
f(x)=—
()=
3
2
1
— | 1 2 3
—1
P.R.99.

4

4 —0
—
—0 2+
*—0 1+

o )] 1

-5 -4 -3 -2 -l 1
) 1+
-0 —24

P B 5x-3, x2=>-1
(X)_ -4x+5 x<-1

y

36 91215
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P.R.101.
(2) f(x)= Jx

(b) h(x):— X+4
Reflection in the x-axis and a vertical shift 4 units upward

(c) 7

A
10+

(d) h(x)=—F(x)+4
P.R.102.

() f(x)=|x|

(b) h(x)=|x+3|-5

Horizontal shift 3 units to the left and a vertical shift 5 units downward

(c)

-

(d) h(x) =f(x+3)—5
P.R.103.

(a) f(x) = x>

(b) h(x) = —(x + 2)2 +3

Reflection in the x-axis, a horizontal shift 2 units to the left, and a vertical
shift 3 units upward
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(c)

8+

(d) h(x) =—f(x+2)+3

P.R.104.

(a) f(x) = x>

(b) h(x) =%(x—1)2 -2

Horizontal shift one unit to the right, vertical shrink, and a vertical shift 2
units downward

(c)

@ 7(x)=[

(b) h(x) = —[[x]]+6

, 9798214407593; Chapter P: Prerequisites

Reflection in the x-axis and a vertical shift 6 units upward
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S
32-11123456¢009
-2+ -0
-3+ [

(d) h(x) = —f(x) +6
P.R.106.

(a) f(x) =x3

(b) h(x)= —%x3

Reflection in the x-axis and a vertical shrink (each y-value is multiplied by %)

(c) y

N
(d) h(x)=——F(x)

P.R.107
f(x)=x*+3, g(x)=2x-1
(@) (F+9g)(x)=(x*+3)+(2x 1) = x> +2x+2
(b) (F—g)(x) =(x* +3) = (2x - 1) = x> ~2x + 4
(©) (fg)(x) =(x* +3)(2x—1) =2x° - x* +6x -3
@ gj(x) - X3 pomain:x+ 1
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P.R.109.
f(x) =%x—3, g(x) =3x+1

The domains of f and g are all real numbers.

@ (F9)(x) =f(g(x)

= f(3x +1)
=%(3x+1)—3
=x+l—3

3

8
=X ——

3

Domain: all real numbers

®) (9)(x) = 9(F(x)

=Xx-8

The domain of f is all real numbers x such that x > —1. The domain of g is all
real numbers.
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@ (f-9)(x)=f(a(x))
1<)
Domain: all real numbers
®) (9-)(x) = 9(F(x)
-oldc
Ll
=x+1
Domain: all real numbers x such that x > -1

In Exercises 111 and 112, use the following functions: f (x) = x —-100, g(x) = 0.95x.
P.R.111.

(f ° g) (x) = f(0.95x) =0.95x —100represents the sale price if first the
5% discount is applied and then the $100 rebate.

P.R.112.

(g ° f)(x) = g(x - 100) = O.95(X - 100) =0.95x — 95 represents the sale price if
first the $100 rebate is applied and then the 5% discount.

P.R.113.
f(x)=3x+8
y=3x+8
x=3y+8
X—-8=3y
_x-8
Y 3
1
=—(x-8
y=5(x-8)
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P.R.114.
xX-4
fix)=

(%)="5
_x-4

Y 5
x=—y_4

5
Sx=y-4
y=5x+4

So, (x) =5x + 4.
5x+4 4 bx

(' (x 5x + 4 ==X
(F(x)) =F(5x+4) - :
f1(f(x))=f1( _4]=5(X_4j+4=x—4+4=x
5 5
P.R.115.
f(x —1
-5 \l\ / 7
-2
The function is not one-to-one. Some horizontal lines intersect the graph more
than once.
P.R.116.
2
hit)=——
=t
4
-4 ._‘_.\.—\_N . \¥ 8

The function is one-to-one. Horizontal lines intersect the graph at most once.
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P.R.117.

(a) f(x) =%x—3
y :%x—3
X:Ey—B

x+3=%y

2(x+3) =y

f (x) =2x+6

(b) y
1/

(c) The graph of ' is the reflection of the graph of fin the line y = x.
(d) The domains and ranges of fand ' are the set of all real numbers.

P.R.118.

=y+1
x> -1=y
f’“(x)=x2—1, x>0
Note: The inverse must have a restricted domain.
ORI
51 I=
4-

(c) The graph of f' is the reflection of the graph of fin the line y = x.
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(d) The domain of f and the range of £ is [ 1, ).
The range of f and the domain of ™ is [0, ).
P.R.119.
f(x)=2(x-4) is increasing on (4, ).
Let f(x)=2(x-4)", x>4 and y>0.
(x-4)

2

(y—4 , x>0, y>4

NN

P.R.120.
f(x) =‘x—2‘ is increasing on (2, oo).
Let f(x)=x—2, x>2, y>0.
y=x-2
X=y-2,x>0,y>2
X+2=y, x>0,y >2
f‘1(x)=x+2,x>0
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PROBLEM SOLVING FOR CHAPTER P

P.PS.1.
(a) W, =0.07S +2000
(b) W, = 0.05S + 2300

(C) 5,000

(15,000, 3050)

0 30,000
0

Point of intersection: (15, 000, 3050)

Both jobs pay the same, $3050, if you sell $15,000 per month.

(d) No. If you think you can sell $20,000 per month, keep your current job with
the higher commission rate. For sales over $15,000 it pays more than the
other job.

P.PS.2.

Mapping numbers onto letters is not a function. Each number between 2 and
9 is mapped to more than one letter.

{(2, A).(2.B).(2.€).(3.D).(3.E). (3. F). (4. G). (4 H). (4. 1),
(5.9), (5 ), (5. L), (6, M), (6, V), (6,0), (7. P), (7. Q). (7. R),

(7.5).(&:7). (8.U). (& V). (8. W). (8. x). (oY), (2 2)}

Mapping letters onto numbers is a function. Each letter is only mapped to
one number.

{(A, 2),(8,2),(C,2),(D,3), (£, 3), (F. 3), (G 4), (H. 4), (1, 4),
(+.5). (K.5). (L. 5), (M. 8), (N, 8), (0, 6), (P, 7), (2. 7). (R, 7),
(7). (7.8).(v.8), (v, 8). (W, 9). (X, 9), (v, 9), (2, 9)]

(a) Let f(x) and g(x) be two even functions.

Then define h(x) = f(x) ig(x).

-h(x)

So, h(x) is also even.
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(b) Let f(x) and g(x) be two odd functions.
Then define h(x) = f(x) + g(x).
h(-x)=f(-x)£ g(-x)

=—f (x)ig(x because f and g are odd
- (x)

So, h(x) is also odd. (If f(x) ;tg(x))

(c) Let f(x) be odd and g(x) be even. Then define h(x) :f(x)ig(x).

h(—x) = f(—x) + g(—x)
=—f (x)ig(x) because f is odd and g is even
# h(x)
# —h(x)

So, h(x) is neither odd nor even.

P.PS.4.
f(x)zx
y
3
21
4
B .
/|
Y
-3+
9(x)=-x
y
3]
21
L
-3 =2 —i 1 2 3 !
1
2l
34

(fof)(x) =x and (gog)(x) =X

These are the only two linear functions that are their own inverse functions
since m has to equal 1/m for this to be true. General formula: y =-x+c¢
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P.PS.5.

_ 2n 2n-2 2
(x) =0, x"+a, X" +.+a,x"+0Q,

f
f(—x) =a, (—X)Qn +a, , (—x)m2 +oeta, (—x)2 +a,

_ 2n 2n-2
=a, X" +0a, X

+eotax? 40, = f(x)
So, f(x) is even.

P.PS.6.
It appears, from the drawing, that the triangles are equal; thus (x, y) = (6, 8).
The line between (2.5, 2) and (6, 8) is y :gx—ﬁ.

-
The line between (9.5, 2) and (6, 8) is y=—%x+%.
The path of the ball is:

12 16
=X -2, 25<x<6
f(X)z 7 7
—12, 4128 5cx<95
7 7
v
J (x, y)
6 6
8 ft
(2.5,2) . (9.5, 2)
12 ft =
P.PS.7.

(a) April 11: 10 hours
April 12: 24 hours
April 13: 24 hours

April 14: 23% hours

Total: 81% hours

_distance 2100 180 5

£ 2 =77 ~255 mph
ime 815

(b) Speed

(c) D:—@t+34oo

Domain: 0 <t < %

Range: 0 <D <3400
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Distance (in miles)

30 60 90 120 150

Hours
P.PS.8.

o FUe)=70)_F@)-7()_1-0
X,-x, 2-1 1

) f(x2)—f(x1)_f(1.5)—f(1)_o_75_0_15
x,-x,  15-1 05

© f(xz)—f(x1)_f(1.25)—f(1)_0_4375_0_175
x,-x,  125-1 025

) f(xz)—f X1) ~ f(1.125)—f(1) 0.234375-0 _ 1875
x,-x,  1125-1 0125

© f(x,)-f(x) f(1.0625)-f(1) 0121093750 _ 19375
x,-x,  10625-1 0625

(f) Yes, the average rate of change appears to be approaching 2.

(g) a. ( )( )m:1,y:x—1
b. (1,0), (15, 075)m_0—755_15 y =15x-15
c. (10),(1.250.4375), m _ 04375 _ 425 y =1.75x - 1.75
d. (1 o), (1125, 0. 234375) % =1.875, y = 1.875x — 1.875
e. (1,0),(1.0625,0.12109375), m % =1.9375,

y =1.9375x —1.9375

(h) (’I,f(‘l))=(1, O),m—>2,y=2(x—1),y:2x—2
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P.PS.9.
(a)-(d) Use f(x) =4x and g(x) =X+6.
(@) (fog)(x)=F(x+6)=4(x+6)=4x+24

(b) (fog)71(x): X_424 :%X—G

f(x) =x*+1 and g(x) =2x

(Fog)(x)=F(2x) = (2x) +1=8x +1
Feg)'(x) =75 =5 1
F1(x)=Yx -1

g (x)=5x

(f) Answers will vary.
(g) Conjecture: (f o g)_1 (x) = (9*1 ° f*1)(x)
P.PS.10.
(a) The length of the trip in the water is 22 + x?, and the length of the trip

over land is 1’1+(3—x)2.

The total time is

4 + x2 1+(3—x)2
T(x): 5 + 1

=%\/4+x2 +%\/x2—6x+10.

(b) Domain of T(x): 0<x<3
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(c) s

0

(d) T(x) is a minimum when x =1.

(e) Answers will vary. Sample answer: To reach point Q in the shortest amount
of time, you should row to a point one mile down the coast, and then walk
the rest of the way. The distance x =1 yields a time of 1.68 hours.

P.PS.11.
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(b) H(x—2)
,
A
3__
’_)__
14 P
S ) X
-3 -2 -1 1 2 3
_1__
—2 4+
34
(c) —H(x)
)
3,,
’_}__
]__
- - - D } } — X
-3 -2 -1 | 2 3
,]‘—
-2+
-3+
(d) H(-x)
.
3__
’2,,
—
} } } q - - - x
-3 -2 -1 1 2 3
_]—-
24
34
(e) 1H(x)
,
A
3__
’_)__
]__
Pr———
- - - ( } } = X
-3 -2 -1 1 2 3
-1+
—2 4
—34
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O

1 P——
- : > x
-3 -2 -1 12 3

P.PS.12.
,
flx)=y=—
( ) Y 1-x
(a) Domain: all real numbers x except x =1
Range: all real numbers y except y =0

() (f(x)) = f[ij

_ 1 _ 1
( 1 j 1—x—1
1=
1-x 1-x
T-x_ x-1
—X X

Domain: all real numbers x except x =0 and x =1

T

The graph is not a line. It has holes at (O, O) and (’I, 1).
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P.PS.13.
(@) f (x + 1)

1 2 3 4 !
NI
i
(b) f(x)+1
2
_2,f
i
ol
(c) 2f(x)
s 1 AR
-2+
.l
2l
(d) f(—x)
4,
)

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter P: Prerequisites

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter P: Prerequisites

x | f(x) | £(x)
@ [ [r(r ()
—4 f(f-1 (—4)) =f(2)=-4
-2 | f(F(-2))=F(0)=-2
o | f(F(0))=f(-)=0
4 f(f*1 (4)) =f(-3)=4

® x| (F+F)(x)
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—3 | |F(=3)|=[1]=1
0 £ (0)|=|-1=1
a | |F(4)]=|-3]=3
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SECTION 1.1 RADIAN AND DEGREE MEASURE

1.1.1.

coterminal
1.1.2.

radian

1.1.3.

Two complementary angles sum to %

Two supplementary angles sum to .
1.1.4.
You can add or subtract 2z or a multiple of 27.

1.1.5.

V4
(a) 5

w[H

The angle is not quadrantal. It lies in Quadrant I.

21
(b) - 3

-_/2_n

3

The angle is not quadrantal. It lies in Quadrant Ill.
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1.1.6.
57
a _—
(a) 5
5m
C—-‘\DZ -(
The angle is quadrantal.
(b) 4
\
4
The angle is not quadrantal. It lies in Quadrant Ill.
1.1.7.

Sample answers:

(@) Z4o7=2F
6 6
6 6
5 T
b) -—+2r=—
(b) 5
5, Mim
6 6
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1.1.8.

Sample answers:

(a) 2—7r+2 _8r
3 3
3 3
b) - op-_ T
4 4
O 47
4 4
1.1.9.
(a) Complement: x_®_57
2 12 12
7z NMr
Supplement: 7 — —=——
PP 12 12

(b) Complement: Not possible, 111—;[ is greater than %

M T

Supplement: 7——=—

PP d 12 12
1.1.10.

a) Com lement: Z -2 %

(a) p 2 376

27w

Supplement: 7 - =% = 2%

PP 3 3

T VA T

b) Complement: = - ===

(b) P 2 4 4

37

Supplement: 7 — = =%

PP d 4 4

1.1.11.
(a) Complement: 2—1 ~ 0.57
Supplement: 7—-1~2.14
(b) Complement: Not possible, 2 is greater than %

Supplement: 7-2~1.14
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1.1.12.
(a) Complement: Not possible, 3 is greater than %
Supplement: 7—-3~0.14
(b) Complement: %— 1.5~ 0.07

Supplement: 7—-1.5~1.64

1.1.13.

The angle shown is approximately 210°.
1.1.14.

The angle shown is approximately 120°.
1.1.15.

The angle shown is approximately —60°.
1.1.16.

The angle shown is approximately —330°.
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1.1.17.
(a) 270°
y
270&_/
(b) —120°
v
A
‘.JIQOU
1.1.18.
(a) 135°
y
135¢
(b) —750°
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1.1.19.

(a) Coterminal angles for 120°

120° + 360° = 480°
120° - 360° = —240°
(b) Coterminal angles for —210°
~210° + 360° = 150°
—-210° - 360° = -570°
1.1.20.
(a) Coterminal angles for 45°
45° + 360° = 405°
45° - 360° = -315°
(b) Coterminal angles for —420°
~420° + 720° = 300°
—-420° + 360° = —60°
1.1.21.
(a) Complement: 90°—-18° =72°
Supplement: 180°-18° =162°
(b) Complement: 90°—85° =5°
Supplement: 180° —85° = 95°
1.1.22.
(a) Complement: 90°—46° = 44°
Supplement: 180° —46° =134°
(b) Complement: Not possible. 93° is greater than 90°.
Supplement: 180°—-93° = 87°
1.1.23.
(a) Complement: 90° —24° = 66°
Supplement: 180° —24° = 156°
(b) Complement: Not possible. 126° is greater than 90°.
Supplement: 180° —126° = 54°
1.1.24.
(a) Complement: Not possible, 130° is greater than 90°.
Supplement: 180° -130° = 50°
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(b) Complement: Not possible, 170° is greater than 90°.
Supplement: 180°-170° =10°

1.1.25.
(a) 120° = 120°| = |=_ 2%
180° 3
(b) —20°=-20°| ~_|=-Z
180° 9
1.1.26.
(a) —-60°=-60°| -~ |=-Z
180° 3
(b) 144° = 144°| % |- 4%
180°) 5
1.1.27.
(a) 2Z =37 18971 _ 9700
2 2 T
(b) _Im_ _TE[180T_ o0
6 6 T
1.1.28.
(a) _Im_ _TE[I807_ qose
12 12 T
by 2% = 57| 1807 _ 5o
4 4 Vs
1.1.29.

45° — 45° (—18 j ~ 0.785 radian

o

1.1.30.

T

—48.27° = -48.27° ~ —0.842 radian
180°

1.1.31.

~0.54° = —0.54°| -~
180

0] ~ —0.009 radian
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1.1.32.

345° = 345°| " | ~ 6.021 radians
180°

1.1.33.
5z _57(180°) o g18°
i " T
1.1.34.
157z _ 157z 180 _ 33750
8 8 Vi
1.1.35.
4.2 = —4.27{180 j = -756°
s
1.1.36.
-0.57 = —0.57[180 j ~ —-32.659°
Vs
1.1.37.

(a) 54°45' = 54° + (%) —54.75°

(b) —128° 30’ = —128° —(%) — _128.5°
1.1.38.

(a) —135° 10’ 36”:135°+(%)°+(%)0

~ 135°+0.1667° + 0.01° = 135.177°

(b) —408° 16’ 20" =—(408°+(%)° +(%)oj

~ _(408° +0.2667° + o.oo56°)
~ —408.272°

1.1.39.
(a) 240.6° = 240°+0.6(60) = 240° 36’

(b) —145.8° = —[1450 + 0.8(60')] — _145° 48’
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1.1.40.

(a) 345.12° = 345° + (0.12)(60')
= 345°+ 7.2

=345°+ 7' + 0.2(60")
= 345° 7' 12"

(b) —3.568° =

—(3° + (0.58)(60'))

- —(3° +34' + 0.8(60"))
— _3°34' 48"

1.1.41.

r =15 inches, 8 = 120°
s=rb

s =15(120°) " _|=107x inches
180°

~ 31.42 inches
1.1.42.

r =3 meters, 8 = 150°

s=r6
T 15Y/4
S = 3(150°) = — meters
180° 2
~ 7.85 meters
1.1.43.
r =6 inches,8 = z
3
A= l,ﬂe = 1(6)2 [fj =67 ~ 18.85 square inches
2 3
1.1.44.
A=rp
2
1 2 T
A= 5(2.5) (225)[%j

~ 12.27 square feet
1.1.45.

T

The angle in degrees should be multiplied by 180°"
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rad
20° = (200) il _Z radians.
180° 9

1.1.46.

The central angle should be converted to radians first to be used in the
calculations.

s=rb

s = (6) [72o 1;()())
_12z
5

~ 7.54 millimeters
1.1.47.

0 = 41°15' 50" — 32° 47' 9" ~ 8.47806° ~ 0.14797 radian
s=rf=~ 4000(0.14782) ~ 592 miles

1.1.48.
0 = 47°37' 18" —37° 47 36" ~ 9° 49’ 42" = 9.82833° ~ 0.17154 radian
r = 4000 miles
s=rf= 4000(0.17154) ~ 686 miles

1.1.49.

p=S_-25_25_05 | dian~23.87°
r 60 12

1.1.50.

(5200) (27r) radians

1 minute

(a) Angular speed =

=10,400x radians per minute

~ 32,672.56 radiansper minute

(7-25 in.][ 17t ](5200)(%) feet
2 12in. 94257

- feet per minute
Tminute 3
~ 9869.84 feet per minute

(b) Linear speed =

1.1.51.

() 4 rpm= 4(27;) radians perminute =8z ~ 25 radians perminute

(b) r =25 feet

? =200x feetperminute
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Linear speed ~ 25(25.13) feet per minute ~ 628.3 feet per minute

2 i e aami Jias0) 2

1 hour
60 minutes

1.1.52.

(a) Road speed (linear speed) =
1 minute [

~ 35.70 miles per hour

55 mi 5280 ft 12 in. 1h 58,080 in.
X X X =

b =
b 1h 1 mi 1ft 60 min 1 min

The circumference of the machine is C = 27[(%) =257 inches.

The number of revolutions per minute is r = 58,080/257r ~ 739.50.

1.1.53.
A=1rg
2
1 2 o /4
= 5(15) (150 )(—mooj
=93.757
~ 294.52 square meters
O
|—— |5 —I
1.1.54.

(a) Arc length of larger sprocket in feet:

s=ré
s= %(272‘) = 2?” feet

. 2
Therefore, the chain moves ?7[ feet as does the smaller rear sprocket.

Thus, the angle 6 of the smaller sprocket is
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2
s 3 ft 2
g=>=3 =4r |r=2inches=— feet
r 2 12
— ft
12
and the arc length of the tire in feet is:
s=0r
s :(47z) 143 _laz feet
12 3
147
s 3 14n
Speed===—2—=—"— feet per second
t 1sec

147 feet y 3600 seconds 5 1 mile
3 seconds 1 hour 5280 feet

~ 10 miles per hour

(b) Since the arc length of the tire is MT” feet and the cyclist is pedaling at a

rate of one revolution per second, we have:

. 14r feet 1 mile
Distance = -
3 revolutions )| 5280 feet

j(n revolutions)

T .
=———n miles
7920

(c) Distance =Rate-Time

= [14?” feet/secondj(m](t seconds)

5280 feet
= 7—”t miles
7920
The functions are both linear.
1.1.55.
False. is in degree measure.
1.1.56.

False. A measurement of 4x radians corresponds to two complete revolutions
from the initial to the terminal side of an angle.

1.1.57.
True. If @ and g are coterminal angles, then « =ﬂ+n(360°) or a :ﬂ+n(27z),

where n is an integer. The difference between o and f is a—,an(360°), or

a—pf= n(27r) if expressed in radians.
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1.1.58.

180°
T

False. 1 radian =[ jz 57.3° so one radian is much larger than one degree.

1.1.59.

Area of circle = zr?
Area of sector Measure of central angle of sector
Area of circle ~ Measure of central angle of circle
Area of sector ¢

zr? o

Area of sector = (ﬂrz)(gJ = 1r26’
T

N 2

1.1.60.

Angles B and C are coterminal with Angle A, since they have the same initial
and terminal side as Angle A.

1.1.61.
x> =77 +24°
x* =625
X =25
1.1.62.
x> =6>+4°
x*> =52
X = \/5_2 = 2\/6
1.1.63.

x> -9 _(x+3)(x-3) _x+3

, X#3
x> -2x-3 (x-3)(x+1) x+1
1.1.64.
2
x° -4 :(x+2)(x—2):x—2’X¢_2
x2-x-6 (x-3)(x+2) x-3
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1.1.65.

x> +1x+30 _ (x+5)(x+6)
x2+x-30 (x+6)(x—5)
_Xx+5
 x-5

, X #—6
1.1.66.

2x*-3x-9 (x-3)(2x+3)
2x2-5x-12 (2x+3)(x—4)

X-3 3
= , X #— =
xX—4 2
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SECTION 1.2 TRIGONOMETRIC FUNCTIONS: THE UNIT CIRCLE

1.2.1.

unit circle
1.2.2.

periodic
1.2.3.

odd; even
1.2.4.

The period is the smallest positive number ¢ for which f(t+c) = f(t) for all t
in the domain of f.

1.2.5.
_12 .5
13’ 13
sin t=y=£ csc t:lZE
13 y
cos t’zX:E sec t:l:E
13 x 12
tan t=£=£ cot t:izz
x 12 vy
1.2.6.
__8 _15
17° 17
sin t=y=E csc t:lzz
17 y 15
cos t“zX:—E sec t:l:_z
17 X 8
tan t=Y - P ot r-X__8
X 8 y 15
1.2.7.
co 4,3
5’ 5
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sin t=y=—§ csc t:i:_g
5 vy 3
cos t'=X=—ﬂ sec t:l:_g
5 X 4
x 4 y 3
1.2.8.
25
13’ 13
smt=y=—£ csct:lz_E
13 vy 5
COSi’zX:E sec t:l:E
13 x 12
tant=Y -2 ot t-X__12
X 12 y 5
1.2.9.
7Z. .
t :E corresponds to the point (x, y):(O, 1).
1.2.10.
t=" corresponds to the point ﬁ,ﬁ .
4 272
1.2.11.
S5 . \/5 1
t = —— corresponds to the point (x, =-—, =
6 P point (x, ) [ 5 QJ
1.2.12.

t= 4—; corresponds to the point (x, y) = (— 1_ ﬁ}

1.2.13.

ﬁﬁ}

T
t = — corresponds to the point (x, = —,—|.
4 P P ( y) ( 2 2
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1 3

% corresponds to the point (x, y) :(—, —J

~
Il

2 2

1.2.15.

2

@1]

t= _% corresponds to the point {7 -=

5|
sin— == —
cos——=x=£
2
tan_zzxz_lz_ﬁ
X J3 3
1.2.16.
7 . V2 V2
t=— " corresponds to the point (x, y) :[7, —7J
(2 A2
sin ~2 =y= 5
V4 2
cos|——|=x=—
4 2
tan| - % =¥=_\/§/2=—1
4 X
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1.2.17.

b

J3 1]

t= 1%” corresponds to the point (x, y) = [— - —

27 2f
sin Z_y- 1
6 Y 2
Mr 3
COS — =X =—
6 2
tanm_y __ 1 _ N3
X 3 3
1.2.18.
t = — corresponds to the point (x, y) = 1, —ﬁ
2 2
sin STy - B3
2
’
COS — =X =—
2
—/3/2
tan 2% - Y v3/ -3
x 12
1.2.19.

t=- 3?” corresponds to the point (x, y) = (O, ‘I).

_3n

sin =y=1
5 y
cos 3z =x=0
2
3z y . .
tan| —- = | =< is undefined.
2 X

1.2.20.

t = 27 corresponds to the point (x, y) = (1, O).

sin(-2r)=y =0
cos(—27)=x =1

0
7

tan(—2x) = Y_2_o
X
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20 . 1 3
t = — corresponds to the point ( x, = -—=,—|.
5 P point (x, y) > 2}

S|n—:y:— CSC2—”212&
2 3 vy 3
2 2r 1
COS —=X=— seCc —=—=-2
3 2 3 X
V3 1
tan XY _ 2 cotZ_X__2__N3
3 _ 3y 3 3
2
1.2.22.
. 3
t = — corresponds to the point (x, y) =(— 5 ,—]
5 1 51 1
sin—=y =— csC —=—=2
6 2 6 y
COSS—E=X=—£ sec 5_72-:1__&
6 2 6 X 3
12
6 X _\/5/2 6 y
1.2.23.
t =— corresponds to the point (x, y): —l—ﬁ
2 2
smﬁ:y:—ﬁ Csc_:l:_&
3 2 vy 3
4r 1 1
COS —=X=—— seCc —=—=-2
3 2 X
tan 2 _Y _ 3 X _N3
3 x y 3
1.2.24.

t= %[ corresponds to the point (x, y) = (\6 JEJ
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1
sin—=y=—— CSC — =—=—2
4 Y 2 y \/_
cos7—”=x=£ sec—=l=\/§
4 2 X
7wy —2/2 T x
tan — === =-1 ot —=—=+1
X \2)2 y
1.2.25.
. 1 43
t =—— corresponds to the point [5, 7]
571 J3 5r) 1 2
SiN| ——— =y =— csc|l-—|=—=—"F
3 2 3 y \/§
/2 1 57 1
COS|——|=X=— sec|l—-—|=—=2
2 3 X
tan —5—” =X=\/§ cot —5_7[ :izﬁ
3 X 3 y 3
1.2.26.

t= _37” corresponds to the point (X, J/) = (0’1

~—

. 3z 3z 1
sm(——]=y=1 csc (——j=—=1
2 2 y
cos (—3—”j=x=0 sec (—zjzl is undefined.
2 2 X
tan —3—” =Y is undefined. cot —3—” :1:9:0
2 X 2 y 1

1.2.27.

t= —% corresponds to the point (x, y) = (O, —‘I).

. T T 1
sinf——|=y=-1 csc|l——|=—=-1
[ 2] 2) vy
cos _z =x=0 sec _z :l is undefined.
2 2 X
tan LY is undefined. cot _z :1:0
2 X 2 y
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1.2.28.

t = —n corresponds to the point (x, y) = (—‘I, O).

sin(-7)=y =0 csc(-rx) = il is undefined.
y
cos(—7) =x =-1 sec(-r) = 1
X
Y X . .
tan(-7) =< =0 cot(-z) == is undefined
X y
1.2.29.
sin 4r=sin 0=0
1.2.30.
cos 3r=cos 7 =-1
1.2.31.
T 7 1
COS — =C0S — = —
3 3 2
1.2.32.
sin o9z —sin & Q
4 2
1.2.33.
. T 1
sSin — = =
6 2
1.2.34.
T 2 . | 27 3
sin| —— |=sin| - == |=-sin| = |=— —
3 2
1.2.35.
sin t=1

(a) sin(-t)=-sin t=-1

(b) csc(-t) =—csc t=-2
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1.2.36.
. 3
(4)-2
. . 3
a) sint=-sin(-t)=-—=
(2) (-1)=-3
(b) csc t:;:_§
sint 3
1.2.37.
1
cos(—t) = — —
(-t) 5
’
(a) cost=cos(-t) =~ 2
(b) sec(-t) = 1
cos(-t)
1.2.38.
cost= _3
4
() cos(~t)=cost = _3
4
1 4
b) sec(-t)=sect = ==
®© ( ) cos t 3
1.2.39.
i _ 4
sin t=32
. .,
(a) sin ) sint =2

7—t)=
(b) sin(t+7z)=—sint=—%

1.2.40.
cos tzg
(a) cos(;z—t)z—costz—g
(b) cos(t+7r)=—cost=—%
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1.2.41.
y(t) =2 cos 6t

(a) y(O) =2cos 0 =2 feet

(b) y(%) =2 cos % ~ 0.14 foot

1.2.42.
3% (t) = %e‘t cos 6t

@|t|o 1

I

a1 1
4 2
0.

y|0.5 0275 | -0.3002 | -0.0498 | 0.1766

(b) Using technology, you estimate that y =0 when t =0.26 and
t = 0.79 seconds.
(c) As tincreases, the displacement oscillates but decreases in amplitude.

1.2.43.
False.sin(—t) =—sint means the function is odd, not that the sine of a

negative angle is a negative number.

For example: sin(—s—”j = —sin[3—ﬁJ = —(—1) =1.
2 2

Even though the angle is negative, the sine value is positive.

1.2.44.
False. The real number 0 corresponds to the point (‘I, O) on the unit circle.

1.2.45.
True. tana = tan(a—Gﬂ) because the period of the tangent function is 7.

1.2.46.
True.

—7—7[ is coterminal with E.
2 2

T V.4
So, cos| —— |=cos| 7+ —|.
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1.2.47.
(a) The points have y-axis symmetry.

(b) sint, = sin(;z—t1) because they have the same y-value.

(c) Cos(ﬁ—q) = —cos t, because the x-values have the opposite signs.

1.2.48.
Let h(t)=F(t)g(t)=sint tan t.
Then, h(t) = sin(—t)tan (—t)
= (— sin t)(—tan t)
=sinttant
= h(t).
So,h(t) is even.
1.2.49.
sin(0.25) +sin(0.75) ~ 0.2474 + 0.6816 = 0.9290
sin 1~ 0.8415

So, sint, +sint, # sin(t1 +t2).

1.2.50.

(a) Yes: the functions sin t and cos t are the y and x coordinates,
respectively, of the point. Because these coordinates are nonzero,
the functions csct = l, sect= l, tant = 1, and cot t = X

y X X y
all exist as well.

(b) The functions sint=y,cost=x, csct= l, and sec t = 1 are all negative
y X

because (x, y) is in the third quadrant, which means that both x and y (and

their reciprocals) are negative. The functions tant = Y and cott =X are

X y
both positive because x and y are both negative, and the ratio of two
negative numbers is positive.

1.2.51.
Center: (17,7),Radius: 6

(x-17) +(y-7) =6 =36
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1.2.52.

Center: (12,—12), Radius: 7
(x—12) +(y+12) =72 =49
1.2.53.

Endpoints of diameter: (—4, —7), (— 3, —5)

o . -4-3 -7-5 -7
Center is midpoint of diameter: ( D) J:[ }

Radius is one-half length of diameter:

r:%\/(—4+3)2 +(—7+5)2 :%JE

2
. . I 2 b
Circle: (x+§j +(y+6) =2
1.2.54.

Endpoints of diameter: (10, 20), (16, - 3)

’ 33_
2 2 2
Radius is one-half length of diameter:

r= %\/(16+ 10)" +(-3-20)" = % 1205

Circle: (x—3>2 +(y—%)2 _ 1205

Center is midpoint of diameter: (_10 +16 20 _3) =[ 17]

4
1.2.55.
y?=6-x
Let y =0.
0°=6-x
X =6
x-intercept: (6, O)
Let x =0.
v*=6-(o)
y*=6

y=++6

y-intercepts: (O, + \/E)
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1.2.56.
y=x*-25
Let y =0.
0=x*-25

0=(x*-5)(x*+5)

x=J_r\/g

Xx-intercepts: (J_r \/g, O)

Let x =0.
y=(0) -25
y =-25

y-intercept: (O, —25)
1.2.57.
y =4x? —6x—4=2(x—2)(2x+1)

Xx-intercepts: (2, 0), (—%, O)

y-intercept: (0, —4)
1.2.58.

Yy’ =2|x-4

y=0=0=2x-4=x=4

x=0=y*=8=y=+22

y-intercepts: (O, 2\/5), (O, — 2\/5)
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SECTION 1.3 RIGHT TRIANGLE TRIGONOMETRY

1.3.1.

12
(a) The side opposite @ has length 5.
(b) The side adjacent to# has length 12.
(c) The hypotenuse has length 13.
1.3.2.

. a
(@) sina=—
c

(b) cos g = 9
c
(c) tan g = b
a
(d) cot a = 9
a
c
(e) seca = 5
c
f =—
(f) cscp 5
1.3.3.
Complementary
1.3.4.

elevation; depression

1.3.5.

hyp = 6% + 82 =+/36 + 64 =100 =10
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6
6
-
8
Siﬂ@:ﬂzﬁzg csc @ = yp_E_g
hyp 10 5 opp 6 3
cos&:a_dlzizﬂ secgzhLP_E_E
hyp 10 5 adj 8 4
tan@:ﬂ:ﬁ_g Cotgza_dj_ng
adj 8 4 opp 6 3
1.3.6.
adj =132 - 5% =169-25 =12
13
5
7]
b
sin@:ﬂzi csc@:hy_p:E
hyp 13 opp 5
Cosﬁza—d‘lzE sec@:hLF?:E
hyp 13 adj 12
tan@:o—ppzi cotp.2di _12
adj 12 opp 5

1.3.7.

hyp =42 +42 =32 = 42
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Siﬂ@:%:izl_ 2 Cscezmzﬂ:ﬁ
hyp 42 2 2 opp 4
00819—adj—i—l=—2 secH—hLP—ZhE—\/—
hyp 42 2 2 adj 4
tan0=0pp_4_1 cote_a_djzf_1
adj 4 opp 4

1.3.8.

72
° ]
7
sinf = pp_i__Q cscezhyp 7\/§=\/§
hyp 742 2 opp 7
cosg=2d _ T _N2 seca_mzﬂ:\/_
hyp 2 2 adj 7
tanﬁzﬁzzz1 Cot&:a_dJ:Z:’|
adj 7 opp 7

1.3.9.

adj = V4T — 9% = 1681-81 = 1600 = 40
Mg

smé?zﬂ—— csc&-hyp_‘rI
hyp 41 opp 9
coseza—djz40 secé?_hylo_ﬂ
hyp 41 dj 40
tané’—OpF,)—i CotH—a—dJ_4O
adj 40 opp 9
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1.3.10.

hyp = N72 + 242 =49 + 576 = /625 = 25

24
sin9=ﬂ=l Cscﬁ:%:%
hyp 25 opp 7
cos@:a—djz% secezhLF_’:§
hyp 25 adj 24
tanazﬂzl cot(9=adJ :2_4
adj 24 opp 7

1.3.11.
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1.3.13.

1.3.15.
(a) sin 20° ~ 0.3420
(b) cos 70° = 0.3420
1.3.16.
(a) tan 23.5° ~ 0.4348

(b) cot 66.5° = S ~ 0.4348

tan 66.5°

1.3.17.
(a) sin 14.21° ~ 0.2455

(b) cSC14.2F° = — " ~4.0737
sin 14.271°
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1.3.18.
(a) cot 79.56°= ' ~0.1843
tan 79.56°
(b) sec 79.56°= — ' ~55186
s 79.56°
1.3.19.
() cos 4°50' 15" = cos| 4+ 22+ 12| ~0.9964
60 3600
(b) sec 4° 50’ 15" = ! ~1.0036
cos 4°50' 15"
1.3.20.
(a) sec 42°12' =sec 42.2° = 1 ~ 1.3499
cos 42.2°
(b) csc 48° 7' = L - ~1.3432
sin| 48 + l
60
1.3.21.
, 15 )° 1
(@) cot17°15' =cot|17+—| =— =~ 3.2205
60)  tan 17.25°

(b) tan 17°15' = tan (17 + %) =tan 17.25° ~ 0.3105

1.3.22.

(a) sec 56° &' 10" = sec(56 + & = %) ~1.7946

(b) cos 56° 8 10" = cos(56 + &+ %) ~0.5572

1.3.23.

sin 60° =

V3 1
2

, COs 60° = —
2

(a) sin 30° =cos 60° = %

(b) cos 30° =sin 60° = g
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cos 60°

(@) cot 600~ 05 807 _ 1 43
sin 60° 3 3

1.3.24.

sin 30° = %, tan 30° =

Jra

(a) csc 30° = — ! =2
sin 30°

(b) cot 60° = tan(90° - 60°) — tan 30° = g

1
(c)c:osSO":M:izi:_3
tan30° 3 23 2
3
(d)cot30°=;=i=ﬁ=\/§
tan30° 3 3
1.3.25.
cos6’=1
3

(a) sin® @+cos® O =1

2
sin? 9+[%) =1

sin® 9=§
9
sing - 22

(b)tané’:smgz—3 :2\/5
cos 0 1
3
(c) sec @ = ! =3
cos 0

(d) csc (90° - 0) =sec =3
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1.3.26.
secd=5
(a) cos @ = 11
cHd 5

(b) 1+tan® @ =sec? @

1+tan® =5
tan? 0 =24
tan @ = 2\/5

1 1 Je

cot=——=—=-—
tand o6 12

(c) cot(90° - 9) =tanf = 2\/5

(d) sin®> @ +cos® 6 =1

2
sin’ 9+[%) =1

sin? 0 = 24
5
sing- 206
5
1.3.27.
cota=3
() tana = L
cota 3

(b) csc® a =1+cot? a
csc? a =1+ 32
csc? a =10

csc a = \/E
o g) = _1
(c) cot (90 a) =tana 3

(d) CSCO{=\/E
1 1 o

sina = = =
csca 10 10
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1.3.28.

cosﬂ:ﬁ

(2) sec i = col p 4\7/?

(b) sin®> B+cos® B=1

o (VT
sin ﬁ+£4 =1

sin® B =

sin f =

ol

(c) cot B = ‘;‘.’:5 -

Mw‘#‘ﬁl

(d) sin(90° —ﬂ) =cos f = !

4
1.3.29.
tan @ cot & =tan @ L =1
tan 6
1.3.30.
cos @ sec @ =cos @ =1

cos 6
1.3.31.

sina .
tan o cos a = cos o =sina
cos

1.3.32.

Cos a

- sina=cosa
sina

cotasina =

1.3.33.

1+sin@)(1-sin @) =1-sin®> @ =cos? @
( It )
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1.3.34.
(’I +Cos 6)(1 —cos 9) =1-cos® @
= (sin2 6 + cos? 6’) —cos? @

=sin’ 4

1.3.35.

(sec 6 +tan 9)(sec 6 —tan 9) =sec? §—tan’ @
= (1 +tan? 0) —tan? @

=1
1.3.36.

sin? @ —cos® 0 = sin? 6’—(1—sin2 9)
=sin> 6 —1+sin* @

=2sin? -1
1.3.37.
sin @ . cosf sin® @+ cos? 0
cos® sin®  sinfcosd
B 1
sin @ cos @
o . 1
sin@ cos @
=csc @ sec
1.3.38.
tan f+cot f tan f +cotﬁ
tan g ~ tan p tanp
cot B
=14 —
cot B
=1+cot®> B=csc’ B
1.3.39.
cos 60° = X
18

x =18 cos 60° = 18[%) =9

sin 60° = 11

8
B o0

y =18sin60° =18 >
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1.3.40.
tan 30° = Q
X
1_30
\/5 X
X = 3043
sin 30° = ﬁ
P
sin30° 1
2
1.3.41.
tan 60° g
X
3-32
X
3x =32
32303
3 3
sin 60° 2
e
32
r=—
sin 60°
;32 643
N
2
1.3.42.
tan 45° = 20
X
20
X=——
tan 45°
X = @ =20
1
sin 45° = 20
P

20 20
=—=—=20+2
"= ein45° J2 V2
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1.3.43.

(a) tan 82° = X
45

X =45 tan 82°

Height of the building:
123 + 45 tan 82° ~ 443.2 meters

827

45 m
(b) Distance between friends:
<30382°=ﬁ:>y=i
3% cos 82°
~ 323.34 meters

1.3.44.
()
229
68° v km
10 km
—
xkm
(b) cos 68° = 10
y
tan 68° = X
10

(c) x =10 tan 68° = 24.75 km

10

d =——— ~26.69 km
)y cos 68°
1.3.45.
sin 9 — @ — l
2500 2
6=30°="=
6
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12501t

1.3.46.
tan 0 = 2PP
adj
tan 54° = W
100
w =100 tan 54° ~ 137.6 feet
1.3.47.
(a) sin43° = 150
X
x=—120 _oi90ft
sin 43°
(b) tan 43° = 150
y
y=—19 1609 ft
tan 43°

150

1.3.48.
(a)

b) sin 85° = —
(b) s 20

h =20 sin 85° = 19.9 meters

(c) The side of the triangle labeled h will become shorter.
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(d) Angle, 6 | Height (in meters)
sin @ 19.7
cos 0 18.8
60° 17.3
50° 15.3
40° 12.9
30° 10.0
20° 6.8
10° 3.5

(e) The height of the balloon decreases.
As 0 —0° h—0.

20 # h

1.3.49.
()

896.5 ft

sin 35.4° =

896.5
X = 896.5 sin 35.4° ~ 519.33 feet

(b) Because the top of the incline is 1693.5 feet above sea level and the vertical
rise of the inclined plane is 519.33 feet, the elevation of the lower end of
the inclined plan is about 1693.5 -519.33 = 1174.17 feet.

1.3.50.
Ascent time: d=rt
896.5 =300t
3xt

It takes about 3 minutes for the cars to get from the bottom to the top.
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Vertical rate: d=rt
519.33 ~ r(3)
r ~173.11 ft/min

1.3.51.
sin 60° csc 60° =1

True.
CSC X = — = sin 60° csc 60° = sin 60°| — !
sin x sin 60°
=1
1.3.52.
False.

1 2./3

Because sec 30° = =

cos 30° 3
and
sin 30° = 1 =2, sec 30° # csc 30°.
csc 30°
1.3.53.
False. £+£:\/§¢’I
2 2
1.3.54.
. 1 1
True. cos 60°-sin30°=—-—=0
2 2
1.3.55.
sin 60° cos 30°
False. — =— = cot 30° = 1.7321
sin 30° sin 30°
sin 2° ~ 0.0349
1.3.56.
False.

2
tan [(5) } = tan 25° ~ 0.466

tan’ 5° = (tan 5°)" ~ 0.008
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1.3.57.
Yes. Given tan 6, sec 8 can be found from the identity
1+tan’ @ = sec? 6.
1.3.58.
(a) Side y is opposite 6.
(b) Side y is adjacent to 90° - 4.

(c) Because side y is the side opposite angle 6 and is the same side that is
adjacent to the angle 90°-6, sin 0 = COS(90° - 0).
1.3.59.
cos 60° = a—dJ = 1
hyp 2
1.3.60.

This is true because the corresponding sides of similar triangles are
proportional.

1.3.61.

The point (1, 3) lies in Quadrant I.
1.3.62.

The point (9, —2) lies in Quadrant IV.
1.3.63.

The point (—5, 4) lies in Quadrant II.
1.3.64.

The point (—6, —7) lies in Quadrant Ill.
1.3.65.

y =—x lies in Quadrants Il and IV.

Sample points: (—1, ‘I), (‘I, —‘I)
1.3.66.

vy =%x lies in Quadrants | and Ill.

Sample points: (3, 1), (—3, —1)
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1.3.67.
2x —y =0< y =2x lies in Quadrants | and Ill.
Sample points: (1, 2), (—1, —2)

1.3.68.

Ax+3y =0y =- 4—3X lies in Quadrants Il
and IV.
Sample points: (—3, 4), (3, —4)

1.3.69.

(a) Coterminal angles for 6 =20°
20° + 360° = 380°
20° - 360° = -340°
(b) Coterminal angles for 6 =-30°
-30° + 360° = 330°
-30°-360° = -390°
1.3.70.

(a) Coterminal angles for 6 = %

T 257
4t oar ="
12 12
T o237
12 12

(b) Coterminal angles for 8 = —%

1.3.71.

--¢(

fis odd and symmetric with respect to the origin.
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1.3.72.

Y 2

f(x)- 4(<_XX)Z ()

f is even and symmetric with respect to the y-axis.
1.3.73.

f(x) =12x>

f(— x) = 12(— x)2 =12x> = f(x)

f is even and symmetric with respect to the y -axis.
1.3.74.

f (x) =5x +4x*

f(— x) :5(— x)+4(— x)4 =—5x+4x*

f is neither even nor odd and has no symmetry.
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SECTION 1.4 TRIGONOMETRIC FUNCTIONS OF ANY ANGLE

1.4.1.

Yy

r
1.4.2.

csc O

1.4.3.

x |<

1.4.4.

x|~

1.4.5.

cos @

1.4.6.
cot @

1.4.7.

Reference angle

1.1.8.

Sine and cosine are defined for all real numbers because the denominator

s:«/x"’+y2 #0.

1.4.9.
@ (xy)=(-V3,-)

r=+3+1=2

sing=Y-_1 csch=—L=_92
r 2 y

Cosezﬁz_ﬁ se09=L=_2 3
r 2 X 3

tanezlzﬁ coto=>=3
x 3 y
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. 1 17

sing=L ==Y  csco=-L-_\7
r 17 17 y

cos¢9=£=i=_4\/ﬁ secgziz_\/ﬁ
r 17 17 x 4

tan@:l:—l cot9=£=_4
X 4 y

1.4.10.
(@ x=3,y=1

Sinezl:i:ﬁ

r 10 10
Cos@:ﬁ:i:ﬂ

r 10 10
tan¢9=1=l

x 3
CSC(9=L=@=\/E

y 1
secé’zizﬁ

X 3
cot«9=£=§=3

y 1

Sih@zX:@ Csc@:L:izs_\/a

r 5 3% \/5 21
Cosé’zﬁz—2 sec@:LZ_E

r 5 X 2
tan@:lz—@ coté?:ﬁ:_Q_\/a

X 2 y 21
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1.4.11.
x,y)=(512)
r=+25+144 =13
smH:X_E CSCH:L:E
r 13 y 12
COSH—izi seCQZLZE
r 13 X 5
tané?zlzE cotezﬁzi
X 5 y 12
1.4.12
x=8,y=15
r=+8*+15> =17
smHZX_E cscH:L:E
r 17 y 15
COS(9=£=E sec@:izz
r 17 X 8
taﬂ@=£=E Cot@:ﬁzé
x 8 y 15
1.4.13.
X=-5y=-2
= (e +(2) =
. y -2 2429
sinfd =< = —
r «/29 29
X -5 529
cosf=—= - _
r «/29 29
x -5 b
cscp=l —N29 __~N29
y 2 2
sect9=£=—‘29=__“29
X -5 5
coteziz_—5=§
y -2 2
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1.4.14
x, y)=(-4,10)
r =416 +100 = 2429
sin@:l:ﬂ
r 29
Cosﬁ:i:_g
r 29
tan¢9=X=—E
X 2
Csc@:L:ﬁ
y 5
sec@:i:__‘zg
X 2
cot6?=£=—2
3% 5
1.4.15

sme_X—B:i csceszizﬁ
r 9 5 y 172 4
(:osé’ziz—ﬁz—g sec@:iz_iz_g
r 9 5 X 5.4 3
tang=Y T2 __ % np-X__54__3
X 5.4 3 y 7.2 4
1.4.16.
1.7
X=3—-=—,y=—2J15
s=5 Y ="215
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oy -5 a4l r 7 715
sinf@ === =— csclh=—=— =—
r 7 7 y a5 60
2
’
cosezizlzl sec<9:—=E
ro 7 oar X 7
2
y _~215 _ 415 X 7 715
tan @ =< = =— cot@d=—= = —
X I 7 y —a15 60
2
1.4.17.

sin@ >0 = 4@ lies in Quadrant | or in Quadrant IlI.

cos 8 >0 = @ lies in Quadrant | or in Quadrant IV.

sin@ >0 and cos @ >0 = @ lies in Quadrant I.

1.4.18.
sin @ <0 = @ lies in Quadrant Ill or in Quadrant IV.
cos 8 <0 = 0 lies in Quadrant Il or in Quadrant Il

sin@ <0 and cos 8 <0 = @ lies in Quadrant IIl.

1.4.19.
csc @ >0 = @ lies in Quadrant | or in Quadrant Il.

tan 8 <0 = @ lies in Quadrant Il or in Quadrant IlI.

csc >0 and tan # <0 = @ lies in Quadrant Il.

1.4.20.
sec @ >0 = @ lies in Quadrant | or in Quadrant IV.

cot 8 <0 = 6@ lies in Quadrant Il or in Quadrant IV.

sec # >0 and cot # <0 = @ lies in Quadrant IV.

1.4.21.

tan 6 >0 and sin@>0=46 isin
Quadrant| = x>0 and y >0.
15

tan@=2 =2 =r=17
x 8
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sin¢9:1:E sec¢9—£:E
r 7 x 8
cosg=>-28 coto=X_8
r 17 y 15
cscH—L E
y 15
1.4.22.
Cos9>0andtan9<0:0isin
Quadrant IV= x>0 and y <O0.
cosezfzizy:—ﬁ
r 17
-15
sinH:X:—:—E secgzz
r 17 17 8
-15
tan0=X:—=—E C0t0=—§
X 8 8 15
csc@:—E
15
1.4.23.
sin<9=0.6=§
5 and @ in Quadrant II
X2+y2=r2

sinezg, ,/r -

(62

cosp=X-_% secgziz_ﬁ
r 5 X 4
tan@=£=—§ Cot@—ﬁ:_ﬁ
X 4 y 3
csc@:L:§
y 3
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1.4.24.
-4
cosf=—=-08=—=y=-3,40
5 in Quadrant Il
Sil’]é’zlz—§ secgz_E
r 5 4
tané?zlzE Coté’:ﬂ
x 4 3
cscez—E
3
1.4.25.

cos@=0:>0=£+7m

csc¢9=1:>6’=%+27m

y=1,x=0,r=1

sind = Y- 1
r
tan 0 = Y is undefined.
X
sec @ is undefined.
cotd=0
1.4.26.

sin@=0=60=0+7zn
sec=—1=0=r+2rn
y=0, x=-1 r=1

0059:5:—1
r

tan0=1=0
X

csc @ is undefined.
cot @ is undefined.

1.4.27.

cot @ is undefined, %S@Ss—”:y=039=ﬁ

2
sin@=0 csc @ is undefined.
cos @ =-1 sec @ =-1
tan =0 cot @ is undefined.
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1.4.28.

tan @ is undefined :>¢9=n7r+%

P07 =0T x=0,y -1
sin&:xz__r:_‘| CSCHZL:—‘I
r r y
cos0=X-9_p sec 0 is undefined.
rr x O
tan @ is undefined. cotd=—=—=0
y vy
1.4.29.

To find a point on the terminal side of 6, use any point on the line y =—-x
that lies in Quadrant Il. (—’I, 1) is one such point.

x:—1,y:1,r:\/§

sinezlzﬁ cscezx/E
2 2

Cosez—iz—é secez—«/a
L 2

tan 6 = —1 cot 8 =-1

1.4.30.

Let x > 0.

(—x,—%x], Quadrant Il

F=dx+ 1 :\/ﬁx
9 3
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1.4.31.

To find a point on the terminal side of #,use any point on the line y = 2x that
lies in Quadrant I. (1, 2) is one such point.

x=1y=2y=+5

Sinﬁzizﬁ cgcgzﬁzﬁ
Js5 5 2 2
cosezizﬁ secﬁzﬁz\/g
J5 5 1
tan9=%=2 cotd=—
1.4.32.
Let x > 0.

4x+3y=0:>y=—%x

(x, - % XJ, Quadrant IV

r=x+ 8,02 5,
9 3
4
[_3)( 4 5
Siﬂ@zXZ—:—— csc @ =——
r 5 5 4
¢
3
cosH:—:L:§ secé?:E
5 5 3
¢
3
4
_3}( 4 3
tanH:X: =—— cotfd=-=
X X 3 4
1.4.33.
(% ¥)=(-10),r=1
sinz=2=%-0
r 1
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1.4.34.
(x,y)=(0,—1),r=1
3z 1
csC—=—=-1
2 -
1.4.35.
(x,y =(0,—’I),r=1
sec 3z _r_ 1 = undefined
2 x O
1.4.36.
(% ¥)=(-10),r=1
r 1
secr=—=—=-1
x -1
1.4.37.
(x,y)=(0,’|),r=1
sm—_X:]:1
r 1
1.4.38.

(x, y) :(—1, 0), r=1

cot = _61 undefined.

1.4.39.
(xy)=(0.7)
cot 9 =X - 9 =0
2 y 1
1.4.40.

(¥)=(0.~1
tan(—zj - il is undefined.
2 x 0

6 =160°
6" =180°—-160° = 20°
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SO

1.4.42.
0 = 309°
0 = 360° - 309° = 51°

v

AR
N

1.4.43.
6 =-125°
360° —125° = 235° (Coterminal angle)
¢’ =235°-180° = 55°

v

NAL

—-125°

1.4.44.
6 =-215°
360° —215° = 145° (coterminal angle)
6" =180° —145° = 35°
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0’
v
1.4.45.
027
3
goog Z_T
3 3
n
3
AV
1.4.46.
=17
6
g-1rT___Z
6 6
n
}\
9, X
1.4.47.
0=4.8

0 =27r-4.8~148
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=

s

1.4.48.

6=12.9
0 =12.9-47 ~0.3336

y

12.9
|5 A

1.4.49.
0 =225° ¢ =45°, Quadrant Il

sin 225° = —sin 45° = — g
J2

Ccos 225° = —cos 45° = — 7

tan 225° = tan 45° =1

1.4.50.
6 =300°, ¢ =360°—-300° =60° in Quadrant IV.
. , NE
sin 300° = —-sin 60° = — 7

cos 300° =cos 60° = l

tan 300° = —tan 60° = — /3
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1.4.51.
60 =750° 6" = 30°, Quadrant |

sin 750° = sin 30° = %
cos 750° = cos 30° =

tan 750° = tan 30° =

o|&vlE

1.4.52.

0=675%0 =45 ’Quadrant IV

sin 675° = —sin 45° = — %

V2
2
tan 675° = —tan 45° = 1

COS 675° =cos 45° =

1.4.53.

0=-120%0=60 ’Quadrant Il

sin(— 120°) =_sin60° =—

cos(— 120°) —Cc0s 60° =—
tan(— 1200) =tan 60° = \/5
1.4.54.

6 =-570° 6 =30°

ol ol

in Quadrant Il

sin(— 570°) =sin 30° = %

Cos(— 570°) =-cos 30°=-—

[Gml&

tan (— 570°) =—-tan 30°=-
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1.4.55.
2r ., T .
0=—,0 == in Quadrant Il
3 3
sm—=sin£=£
3 2
1
COS — =—C0S — = — —
3 2
tan—”:—tan%:—\ﬁ
1.4.56.
3T, & .
0=—,0 == in Quadrant Il
4 4
Sin_ﬂ-:sinZ:ﬁ
4 4
V4 2
COS — =-C0S — = — —
4 2
tan—:—tanzz—’l
4
1.4.57.
Hzﬂ—”,é”:z, Quadrant Il
4 4
sm—”_sinz_ﬁ
4 2
1 V4 2
COS — =—C0S — = — —
4 4 2
tanﬂ—”:—tanzz—1
4
1.4.58.
9:‘I3_7r,9,_£
6 6 in Quadrant |
137 7z 1
sin — =sin — = —
6 6 2
Cosn—ﬂzcoszzﬁ
6 6 2
tan13—”=tan£=£
6 6 3
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1.4.59.
o=-2,0==
6 6 in Quadrant IV
. T . 1
sin|—-=|=-sin==-—
6 6 2
cos| -~ =—COSZ=£
6 2
tan| - Z |=—tan £ =33
6 3
1.4.60.
49=—23—”,6V=z in Quadrant |
4 4
sin[~ 27| _gin T _ 2
4 2
237 4 2
cos|—-——|=cos ==—
4 2

1.4.61.

sinb?:—E
5

sin? @+cos? 0 =1
cos’ @ =1-sin* @

2
cos? 0:1—(—§j
5

cos? O =1-
25
cos’ 0 = 16
25

cos @ >0 in Quadrant IV.

cos<9:ﬂ
5
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1.4.62.
cotd=-3
1+cot® § =csc? 6
1+ (— 3)2 =csc’ 0
10 =csc? @

csc 6@ >0 in Quadrant Il.

CSC9=\/E

1.4.63.

tan @ =

N w

sec’ 9=1+tan’* 0

2
sec’ 0 =1+[§]
2

sec? 67=1+g

sec? 6?=E
4

sec 8 <0 in Quadrant Ill.

sec d=- @
2
1.4.64.
csc O =-2

1+cot’> @ =csc® 0
cot> # =csc® 0-1
cot® 4 = (—2)2 -1
cot’> =3

cot 8 <0 in Quadrant IV.

cot¢9:—\/§
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1.4.65.

cosé’:E
8
sin? @ +cos? 0 =1

2
sin’ 9+(§] =1

sin? @ = 1—§
64
sin? 0 = 39
64

sin@ >0 in Quadrant I.

J39

sing =——
8
csc 0 = —
sin 6
csc @ = 8_‘39
39
1.4.66.
sec @ =- g
4

1+tan®* 9 =sec? 0
tan® @ =sec? -1

2
tan’ Hz(—%j -1

tan® 0 = 65
16

tan 8 > 0 in Quadrant Il

J65

tan @ = ——
4

’
tan 6

4/65
65

cot @ =

cot @ =
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1.4.67.
(a) sin@ = 1 = reference angle is 30° or % and @ is in Quadrant | or Quadrant

.
Values in degrees: 30°, 150°

Values in radian: z, Sz
6 6

(b) sin 9:1 = reference angle is 30° or % and @ is in Quadrant Il or

Quadrant IV.
Values in degrees: 210°, 330°

Values in radians: 7—”,11—”
6 6

1.4.68.

" and @ is in Quadrant | or IV.

(a) cos @ = = reference angle is 45° or 7

~[5

Values in degrees: 45°, 315°

T

Values in radians: L

N

2
(b) cos 0 = —£ = reference angle is 45° or % and @ is in Quadrant Il or Il
Values in degrees: 135°, 225°

Values in radians: 3—7[, 5—”
4° 4

1.4.69.

(a) tan 8 =1= reference angle is 45° or % and @is in Quadrant | or Quadrant Ill.

Values in degrees: 45°, 225°

Values in radians: z, 5—7[
4" 4

(b) cot 9=—\/§:> reference angle is 30° or % and @ is in Quadrant Il or

Quadrant IV.
Values in degrees: 150°, 330°
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Values in radians: %, 11—”

6
1.4.70.

(a) cot =0 = tan @ is undefined=no reference angle, so the solutions are

quadrants angles. Values in degrees: 90°, 270°

Values in radians: =, 3z
22

(b) sec 0 =— \/5 = cosf=-— 72 reference angle is 45° or % and @ is in
Quadrant Il or Quadrant Ill.
Values in degrees: 135°, 225°

Values in radians: 3—7[, 5—7[
4 4

1.4.71.

(a) Using technology, the equations are as follows.

B =18.534sin(0.569t - 2.609) + 59.703

F = 33.567sin(0.530t — 2.109) + 40.564

(b)February (t = 2):8 = 18.534sin :(0.569)(2) - 2.609] +59.703 ~ 41.3F
F =33.567sin| (0.530)(2) - 2.109 |+ 40.564 ~ 11.5'F

April (t = 4):B =18.534sin [(0.565_3)(4) - 2.609} +59.703 ~ 53.6°F

F =33.567sin| (0.530)(4) - 2.109 | + 40.564 ~ 40.9°F

May (t =5):8 _18.534 sin[(0.5695(5) - 2.609] +59.703 ~64.0°F

F =33.567sin| (0.530)(5) - 2.109 |+ 40.564 ~ 57.9°F

July(t=7):B _18.534 sin[(0.569_) (7)- 2.609] +59.703 ~ 77.9°F

F =33.567sin| (0.530)(7) - 2109 | + 40.564 ~ 74.1F

September (t _ 9):B =18.534 sin_(0.569)(8) - 2.609] +59.703 ~ 70.6'F
F =33.567sin| (0.530)(9) - 2.109 | + 40.564 ~ 56.1F

October (t = 16) :B =18.534 sin[(6.569)(1o) ~2.609|+59.703 ~ 60.8 F
F = 33.567sin| (0.530)(10) - 2.109 |+ 40.564 ~ 38.9 F

December (t = 12): 8 = 18.534sin| (0.569) (12) - 2.609 | + 59.703 ~ 43.4 F
F = 33.567sin| (0.530)(12) - 2109 | + 40.564 ~ 10.5 F

1
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(c)

90

0

Answers will vary.
1.4.72.
t
S=231+0.442t + 4.3 cos E
7(2)
(@) t=2;S=231+ o.442(2) +4.3cos —

= 26,134 snowboards
72'(14-)
(b) t=14; S =231+ 0.442(14) +4.3cos —7
~ 31,438 snowboards

7(s)
(c) t=6;S =231+ 0.442(6) +4.3 cos —
~ 21,452 snowboards

7(18)

(d) t =18; S =23.1+ 0.442(18) +4.3 cos
~ 26,756 snowboards

1.4.73.
sin @ = 6 =d= ,6
d sin @
(a) #=30°
6
sin 30°
= i =12 miles
1/2
(b) € =90°
d=— 6 =§=6miles
sin90° 1
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(c) 8=120°
B 6
~ sin120°
6

J3/2

~ 6.9 miles

(a y(O) =2 cos 0=2 centimeters

(b) y(%) =2 cos(%) =~ 0.14 centimeter

(c) y(%) =2 cos 3=-198 centimeters
1.4.75.

False. In each of the four quadrants, the sign of the secant function and the
cosine function will be the same because they are reciprocals of each other.

1.4.76.
False. The reference angle is always acute by definition. For € in Quadrant II,
¢'=180°-6. For 0 in Quadrant lll, & =6 —-180°. For @ in Quadrant IV,
6 =360°-0.
1.4.77.
Answers will vary.
1.4.78.

As @ increases from 0° to 90° x decreases from 12 cm to O cm and y

increases from 0 cm to 12 cm. Therefore,sin 6 = % increases from O to 1,

cos @ = % decreases from 1to O, and tan = £ increases without bound (and

X
is undefined at 6 = 90°).

1.4.79.
g(x) =JXx+12+9
(a) Parent function: f(x) = \/;

(b) g is a reflection in the x-axis, a left shift of 12 units, and an upward shift of
9 units of the graph of f.
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1.4.80.
g(x)=15(x+2)" -4
(a) Parent function: f(x) =x°
(b) g is a vertical stretch, a left shift of 2 units, and a downward shift of 4

units of the graph of f.
1.4.81.

(—4, 5) is a relative maximum.

1.4.82.

(1, —3) is a relative minimum.

1.4.83.
y=x>+x-132
0=x>+x-132
0=(x+12)(x-n)
x=-12,1
X-intercepts: (—12, 0), (11, O)

1.4.84.

T x5 _ 3

y =2x
0 =x3(2x4 -x? —1)

0=x° (2x2 + 1) (x2 - 1)

x=0, £1

Xx-intercepts: (O, O), (1, 0), (—1, 0)
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SECTION 1.5 GRAPHS OF SINE AND CONSINE FUNCTIONS
1.5.1.

cycle
1.5.2.
amplitude

1.5.3.

The constant d of y = sin x+d is a vertical shift of d units.

1.5.4.

2x-Z=0
4

ox =2

4

s

X ==

8

ox -~ —og
4

4

or

X =—

8

The interval {%, 9{} corresponds to one cycle of the graph of

T
=3 cos|2x ——|.

1.5.5.
¥y =2sinbx
Period: 2%
5

Amplitude: ‘2‘= 2
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1.5.6.
y =3cos 2x

Period: 2—” =
2

Amplitude: ‘3‘= 3

1.5.7.
4
Period: 2 _27 4
b 7z/2
Amplitude: |—= =§
4
1.5.8.
. TTX
=—-5sin—
Y 3
Period: 2 _2m 6
b 7r/3

Amplitude: ‘—5‘: 5

1.5.9.
__] sin X
Y 2 4
Period: 2 _2z 87
54 5
Amplitude: —1‘=1
2| 2
1.5.10.
y—lsin5
4 6
Period: 2n _ 2% =12x
b 16
Amplitude: l‘zl
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1.5.11.
__° cos X
Y 3 12
Period: 2z = 27 _ 24
7[/12
. 5
Amplitude: ——‘z —
3
1.5.12.
y= _2 cos 10z x
5
Period: m_2r _1
b 10z 5
Amplitude: |—= :2
5
1.5.13.

f(x) =CO0S X

g(x) =CO0s bx

The period of g is one-fifth the period of f.
1.5.14.

f(x) =sin x

g(x) =2sin x

The amplitude of g is twice the amplitude of f.

1.5.15.

f(x) = Cos 2x

g(x) = —CO0s 2x

g is a reflection of the graph of fin the x-axis.
1.5.16.

f(x) =sin 3x

g(x) = sin(—3x)

g is a reflection of the graph of fin the y-axis.
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1.5.17.
f(x) =sin x
g(x) = sin(x - 72')
g is a horizontal shift to the right 7 units of the graph of f.
1.5.18.
f(x) =COS X
g(x) = cos(x + 7z)
g is a horizontal shift to the left 7 units of the graph of f.
1.5.19.
f(x) = sin 2x
f(x) =3+sin2x
g is a vertical shift three units upward of the graph of f.
1.5.20.
f(x) =cos 4x
g(x) =—-24cos 4x
g is a vertical shift two units downward of the graph of f.

1.5.21.

The graph of g has twice the amplitude as the graph of f. The period is the
same.

1.5.22.

The period of g is one-third the period of f.
1.5.23.

The graph of g is a horizontal shift 7 units to the right of the graph of f.
1.5.24.

The graph of g is a vertical shift two units upward of the graph of £.

1.5.25.
f(x) =sin x
Period: 2—” = 2—” =2
b 1
Amplitude: 1

Symmetry: origin
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Key points: Intercept Maximum Intercept Minimum Intercept
Vs 3z
(0.0) (5, 1j (z.0) (7, : 1j (27,0)

Because g(x) =4sinx = 4f(X), the graph of g(x)is the graph of f(X),but
stretched vertically by a factor of 4.
The amplitude of g(x)is four times the amplitude of f(x).

Generate key points for the graph g(x) by multiplying the x-coordinate of each
key point of f(x) by 4.

y

1.5.26.
f(x) =-sin x

2r 2w
b1
Amplitude: 1

Symmetry: origin

Period: 2

Key points: Intercept Minimum Intercept Maximum Intercept
/4 3z
(0,0) [5, : 1] (%,0) (7, 1} (27,0)

Because g(x) =-3sinx = 3f(x), generate key points for the graph of g(x) by
multiplying the y-coordinate of each key point of f(x) by 3.
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1.5.27.
f (x) =Cos X

2% _ 27 _
b1
Amplitude: “I‘:‘I

Period: 27

Symmetry: y-axis
Key points: Maximum Intercept Minimum Intercept Maximum

(0,1) (% oj (7 -1) (37” oj (27,)

Because g(x) =2+COS X = f(x) +2, the graph ofg(x)is the graph of f(x), but
translated upward by two units. Generate key points of g(x) by adding 2 to

the y-coordinate of each key point of f(x).

1.5.28.
f(x) =COS X
Period: 2z = 2z =
b 1
Amplitude: 1
Symmetry: y-axis
Key points: Maximum Intercept Minimum Intercept Maximum

(0,7) (g oj (7 -1) [3?” oj (27, 1)

Because Q(X) = COS[X+%J = f[X+%J, the graph of g(x) is the graph of f(x),

27

but with a phase shift (horizontal translation) of — % Generate key points for

the graph of g(x) by shifting each key point of f(x) % units to the left.
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N
2 4
1 g 4
2
1+
2+
1.5.29.
f(x) =—COS X
Period: 27 _ QT” =27
Amplitude: 1
Symmetry: y-axis
Key points: Minimum Intercept Maximum Intercept Minimum

(0,-1) (g, o] (1) [37” oj (25, 1)

Because g(x) = —COS(X—7Z') = f(X—7Z'), the graph ofg(x) is the graph of f(x),
but with a phase shift (horizontal translation) of z. Generate key points for the
graph of g(x) by shifting each key point of f(x) 7 units to the right.

y

A
2__
g
2 )
f
-2 4+
1.5.30.
f(x) =sin x
Period: 2—” = 2—7[ =2
b 1
Amplitude: 1

Symmetry: origin

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly

accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter 1: Trigonometry

Key points: Intercept Maximum Intercept Minimum Intercept
V4 3z
(0,0) (5, 1] (z,0) (7, . 1j (27,0)

Because g(x) = sin[%) = f[gj, the graph of g(x) is the graph of f(x), but
stretched horizontally by a factor of 3.

Generate key points for the graph of g(x) by multiplying the x-coordinate of
each key point of f(x) by 3.

1.5.31.
y=5sinx
Period: 27
Amplitude: 5

Key points: (0, 0), (%5} (7, o),(%”,—sj, (27, 0)

y
A

S~

1.5.32.
_1 sin x
Y=
Period: 27

Amplitude: 1
4
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1.5.33.

1
=—-COS X
Y 3

Period: 27

| =

Amplitude:

Key points: | O,

e N W
-
SN =

1
T

Wit =
1

|
- i
L
1
]
3
i

[S1E]

1
T

W = e

1
T

1.5.34.
Yy =4cos x

Period: 2r
Amplitude: 4

Key points: (0, 4), (% oj, (7. -4), (37” OJ, (27, 4)
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y
/\ 7
t } t + x
—2r T 2z
2+
4+

1.5.35.

y—cosﬁ
2

Period 27 _ 4r
12
Amplitude: 1
key points: (0,1), (7, 0), (27, - 1), (37, 0), (4, 1)

3
24

NN
o W4

\VE

=2+
1.5.36.
y =sin4x

Period: Ql _Z
4 2

Amplitude: 1

Key points: (O, 0), (%, 1}, (%, Oj, (3?”, —1j, (%, o]

-
VERV/IE\V/
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1.5.37.
Yy =cos 2xx

Periodzz—” =1
2

Amplitude: 1

Key points: (0, 1), (% o], [% —1], [% oj

1.5.38.
y =sin X
4
Period:Q—” =8
7r/4

Amplitude: 1
Key points: (0,0),(2,1),(4,0),(6,-1),(8,0)

v

(]
1

1.5.39.

y =-sin 27x
3

Period: 2z =3
27/3
Amplitude: 1
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Key points: (O, O), (%, —1}, (g, OJ, (%, 1} (3, 0)

y
3 -
2 -+
§ ; -1 § ; 2 3§ *
—2 -+
—3 4+
1.5.40.
X
=10 cos —
Y 6

Period: 2z =12
7Z/6
Amplitude: 10
Key points: (0,10),(3,0), (6,-10),(9,0), (12, 10)

1.5.41.
y=3 sin(x+7z)—3
Period: 2
Amplitude: 3

Shift: Set x+7=0 and x+7 =27
X=—1 X=7

Key points: (- 7, -3), (—% oj, (0,-3), (g —6), (7. -3)
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1.5.42.

y =—3sin(6x+7r)

Period: 2—” _Z
6 3
Amplitude: 3
Shift: Set 6x+7 =0 and 6x+7x7 =27
T A
X=-= X ==
6 6

Key points: (y%, oj, (—% —3} (0,0), [% 3), (% oj
\AAN-
VYA

g(x) = sin(4x - 72')

— N W

(a) g(x) is obtained by a horizontal shrink and a phase shift of % One cycle

T 37
of gl(x) corresponds to the interval | —, —|.
9(x) P nery {4 4}
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(b)
y
A
4 -
3 —_
2 -
X
_r im ©
8 | 8§ 2
_2 £
34+
-4

(c) g(x) = f(4x —72') where f(x) =sin x
1.5.44.
g(x) = sin(2x + 7r)
(a) g(x) is obtained by a horizontal shrink and a phase shift of — % One cycle

of g(x) corresponds to the interval {— %, %}

(b)

L.
T

(c) g(x) = f(2x + 7[) where f(x) =sin x
1.5.45.
g(x) =Cos[x—%j+2
(a) g(x) is obtained by shifting f(x) two units upward and a phase shift of

%.One cycle of g(x) corresponds to the interval [7[, 37[].
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(b)

(c) g(X)Zf(X—%j-FQ where f(x):cosx

1.5.46.

g(x) :1+cos(x+7r)
(a) g(x) is obtained by shifting f(x) one unit upward and a phase shift of — 7.

One cycle of g(x) corresponds to the interval [— T, 7Z':|

(b)

:\‘wa-h.n
{ —t+—

(c) g(x) = f(x+7z)+1 where f(x) =COoSs X
1.5.47.
g(x)=2sin(4x-7)-3
() g( ) is obtained by a vertical stretch, a horizontal shrink, a phase shift of

%, and shifting f(x) three units downward. One cycle of g(x)

corresponds to the interval {%, %Tﬁ}
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(b)

(c) g(x):2f(4x—7r)—3 where f(x):sin X

1.5.48.

a(x)= 4—sin(2x+%j

(a) g(x) is obtained by a horizontal shrink, a phase shift of —%, reflecting

f(x) over the x-axis and shifting f(x) four units upward. One cycle of

g(x) corresponds to the interval {— %, Z}.

2

(b)

(c) g(x) =4 f(2x + 7[) where f(x) =sin x
1.5.49.

y=-2 sin(4x+7z)
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4

GLAAAR AR A
WA

-4
1.5.50.
.2 V4
=—4sin|=x=—
y |(3x 3]
8
N A4 VAT
WA RV
-8
1.5.51.
y:cos(Qﬂx—£J+1
3
RATATAVTAYAY)
-1
1.5.52.
y=3cos(”—x+£j—2
2
2
N ) S A o
AVAVAY
-6
1.5.53.
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0.12

FANAWS
\/

-0.12

1.5.54.

1
=——cos 120xt
Y =300 "

0.015

O N LS
ARV

—-0.015

1.5.55.
f(x) =qgcos x+d

Amplitude: %[3 —(—1)] =2=0=2

3=2cos0+d

d=3-2=1

a=2, d=1
1.5.56.

f(x):acosx+d

Amplitude: =2=q0=2
1=2cos0+d
d=1-2=-1
a=2, d=-1
1.5.57.

f(x):a cos x+d

; L1 _
Amplitude: 5[8 —O:l =4
Reflected in the x-axis: a=—-4
O=-4cosO0+d

d=4
oa=-4,d=4
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1.5.58.

f(x):acosx+d
()
2

Reflected in the x-axis: a = -1
-4 =-1cos0+d

d=-3

a=-1d=-3

Amplitude:

1.5.59.
y=aqa sin(bx —c)
Amplitude: ‘a‘=‘3‘
Since the graph is reflected in the x-axis, we have a =-3.
Period: %:ﬂ:b:Q
Phase shift: ¢c=0
a=-3,b=2,c=0
1.5.60.
y=a sin(bx —c)
Amplitude: 2=a0=2

Period: 4r

2 1
—=4r=b=—
b 2

Phase shift: ¢ =0

a=2, bzl, c=0
2

1.5.61.
y=a sin(bx —c)
Amplitude: a =2
Period: 27 = b =1

Phase shift: bx—c=0 when x=- %
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a=2,b=1c=-2=
4

1.5.62.
y=aqa sin(bx —c)
Amplitude: 2=a0=2

Period: 4
27 T
T =4=b==
b 2
Phase shift: = =1=-° —1=c=="
b /2 2
61:2,b:£,c:Z
2 2
1.5.63.
y,=sinx
P
22

In the interval [—27[, 27r],

y. =Yy whenx——5—” _z Iz T
T 6° 66 6

B VA N N P

1.5.64.
_y1 =CO0S X
.y2 =-1

In the interval [—27[, 27[],

Y, =y, when x=r, - 1.

2

I N AN
AN N
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Answers for 65—-68 are sample answers.
1.5.65.
f(x) =2 sin(2x—7r)+1

1.5.66.

f(x) =3 sin[%x+%j—1
1.5.67.

f(x) = cos(2x + 27r) —%
1.5.68.

f(x) =3 cos(lx—zj+2

27 4

1.5.69.

v =1.75 sin #t

2

(a) Period = 2 =4 seconds

7[/2

1cycle 60 seconds
4 seconds 1 minute

(b) =15 cycles per minute

(c)
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1.5.70.

. nt
=0.85sin —
Y 3

(a) Time for one cycle = 27 =6 seconds
7[/3

(b) Cycles per min =6—: =10 cycles per minute

(c) Amplitude: 0.85; Period: 6
Key points:

(0,0), @ 0.85} (3,0), (g - 0.85], (6,0)

v
1.00
0.75
0.50
0.25
T A+ -t
onsf] 2 v 8 v
~1.00

1.5.71.

P =100-20 cos %

(a) Period: 2z :§ seconds

(57)/3

1 heartbeat . 60 se.conds =50 heartbeats per minute
6/5 seconds 1 minute

(b)

1.5.72.
y =0.001sin 880t

(a) Period:2—7[ = 1 second
8807 440

(b) f= % =440 cycles per second
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1.5.73.
(a) and (c)

0.5+

Percent illuminated

25 30 35 40 45 50 55 60 65
Day
The model fits the data well.

(b) Amplitude: a = %(max.percent— min.percent)
1 (0.94-0.02)=0.46
2

Period: p = 2(day of min.percent —day of max.percent)

=2(42—28)=28
_2r _27 _ 7
p 28 14

The maximum percent occurs 27 days after January 1, so the left endpoint
of one cycle is ¢/b =28. So, the value of c is

o085 —og5c=28|F|5c=2x
b /14 14

The average percent illuminated is %(0.94+ 0.02) =0.48, so it follows that
d =0.48. A model for the percent of the moon’s face illuminated is

y =0.46¢co0s [% X — 27;] +0.48.

(d) The period is p =28 days.
(e) Because March 27, 2024, is the 87th day of the year, x = 87. So, the percent

of the moon’s face illuminated is y = 0.46cos (% (87) - 27[} +0.48 ~ 84,0r 84%.
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1.5.74.

(a) Amplitude: a = %(max.temp.—min.temp.)
= l(77.7 ~15.7) = 31
2

Period: p = 2(month of max. temp.) —( month of min. temp.)

=2(7-1)=12
po2r_2% _=x
p 12 6
Because the maximum temperature occurs in the seventh month,
c T
—=7T=>c=—.
b 6

The average temperature is %(77.7 + 15.7) =46.7° so d = 46.7.

So, /(t)=46.7 +31.0cos m_ Iz
6 6

(b)
110

....12
0

The model fits the data well.
(c)

12
The model fits the data well.

(d) Las Vegas: 80.5° F; International Falls: 46.7° F; The constant term gives the
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annual average normal daily maximum temperature.

(e) The period of each model is 12 months. This is what you would expect
because the time period is 1 year, or 12 months.

(f) The amplitude determines the variability. The greater the amplitude, the
greater the variability in temperature. So, International Falls has the greater
variability in temperature (31.0 > 23.3).

1.5.75.

2

K
10
The wheel takes 20 seconds to revolve once.

(b) Amplitude: 50 feet

The radius of the wheel is 50 feet.
(c)

(a) Period= = 20seconds

110

1.5.76.

C =30.3+21.6sin 2zt +10.9
365

(a) Period= -2~ — 365
2

365

Yes, this is what is expected because there are 365 days in a year.

(b) 30.3 gallons; the average daily fuel consumption is given by the amount of
the vertical shift (from 0) which is given by the constant 30.3.

(c)

60

0 365
0

The consumption exceeds 40 gallons per day when124 <t < 252,

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly

accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter 1: Trigonometry

1.5.77.

False. y = % cos 2x has an amplitude that is half that of y =cos x. For
y =a cos bx, the amplitude is ‘0‘.

1.5.78.

True. y =—cos X is a reflection of y = sin(x +%] in the x-axis. So,

. T
—COSs X =—S|n[x+5j.

1.5.79.
The key points are for the graph of y =cos x. The key points for the graph of

y =sin x on the interval [0,27;] are (O, O), (%, 1}, (7[, 0), [377[,—1} and (27:, O).

1.5.80.

(a) For ¢ #0, the value of c shifts the graph of f(x) =sin X c units to the left

when ¢ <0 and c units to the right when ¢ > 0.

(b) An intercept of the graph y =— cos[x +%j occurs at [%, O]. Because the
graph of y = sin(x—%j also has an intercept at (%, OJ, the green graph is
. T
equivalent to y =—- Cos(x + ZJ

1.5.81.

y=x>+4

@ |x |o |1 |2 |3 |4
y 4 5 8 13 | 20
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(b) y=(—x)2+4:>y=x2+4
= y-axis symmetry
—y=x’+4=>y=-x"-4
= No x-axis symmetry
—y:(—x)2+4:>—y=x2+4
=>y=-x"-4
= No origin symmetry

(@ | x 1 0 -3 | -8 | -15
0 1 2 3 4

(b) y? :‘I—(—x):>y2 =1+x
= No y-axis symmetry
(—y)2 =1-x=y’=1-x
= x-axis symmetry
(—y)2 =1—(—x):>y2 =1+x
= No origin symmetry

(c) \

6+
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1.5.83.
y=x>-x
@|x|0|3 [1]2]2
ylo|-2|0| 2|6

(b) y = (—x)3 —(—x) S>y=-x"+x
= No y-axis symmetry
—y=x}-x=>y=-x"+x
= No x-axis symmetry
—y = (—x)3 —(—x) = -y=-x+x
=y=x"-x

= origin symmetry

1.5.84.
_ 2
y=27"==
X
@ |x|-2 |32 |13 | F

y| -1 |2 |-2|-16|-128

—X)3 X3
= No y-axis symmetry
o2, 2
x° x°
= No x-axis symmetry
V= 2 :>—y=—£:>y=2
(_X)B X3 X3

= origin symmetry
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(c) \
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SECTION 1.6 GRAPHS OF OTHER TRIGONOMETRIC FUNCTIONS

1.6.1.

odd; origin
1.6.2.

reciprocal
1.6.3.

damping
1.6.4.

X#Nnrw

1.6.5.

The range of both y =csc xand y =sec x is (—00, —1] U [1, 00).

1.6.6.

The functions y =sin x, y =cos x, y =csc x,and y =sec x have a period of 2r.

1.6.7.
X
=tan —
Y 2
. T 7
Period: —=—"— =27
b 12

Asymptotes:x =-7, X =7
Matches graph (c).

1.6.8.
y= 1 cot 7x
2

Period: z_ 1
T

Matches graph (a).
1.6.9.
y =-CscC x

Period: 27
Matches graph (d).

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter 1: Trigonometry

1.6.10.

X
=-2sec —
4 2

Period: 2 _ 27 4
b 7z/2

Asymptotes: x = -1, x =1

Reflected in x-axis
Matches graph (b).

1.6.11.
y= 1 tan x
3
Period: «

. T T
Two consecutive asymptotes: x = —5 and x = 5

X _f 0 Z
4 4

1 1

. 0 -

Y 3 3

1.6.12.

1
=——tan x

Y 2

Period: «

Two consecutive asymptotes: x = —g, X = %

X _f 0 f
4 4
1 1
— 0 - —
Y 2 2
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1.6.13.

X
=tan—
Y 4

T
L 4
7[/4

Two consecutive asymptotes:

Period:

”—X=—£:>x=—2
4 2

Y
=

. T
Two consecutive asymptotes: x = —g X =

o]y
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X _E 0 z
4 4
y 0] 0 0]
y
PR | |
o ) i
S S
_T T T 3z
8 8 4 8
T |
| |
1.6.15.
y =-2tan 3x
Period: ~
. V4 V4
Two consecutive asymptotes: x = 5 X = s
X _E 0 Z
3 3
y 0 0] 0
y
AR !
AN E
| | L
I I I
_z T I\ I
6 6 3 2
T\ :
-t | |
1.6.16.
y =-3tan zx
Period: z_ 1
V4
. 1 1
Two consecutive asymptotes: x = —5, X = 5
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N
PN

1.6.17.
y =3 cot2x

Period: z
2

Two consecutive asymptotes: x = —g, X = %

T T T T
X [ — —_—— — —
6 8 8 6
y | =3f3 | -3 3 33
y
. A .
| nl | \
1 1
1 1
: 2T :
I —
z T
2 2
\ I 1 I
1 1
1.6.18.
X
=3 cot —
4 2
Period: z 2
72'/2

Two consecutive asymptotes: x =0, x =2
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1 3
X — 1 —
2 2
3% 3 0 | -3
y
6+
4 +
24

1.6.19.

1
=—-—secx
Y 2

Period: 27

Two consecutive asymptotes: x = —g, X = %
X _E 0 f
3 3
1
-1 - -1
Y 2
! BET
| e
| ST
RN
l l l
| | |
| | |
1.6.20.
y = l sec x
4
Period: 2rx
. T T
Two consecutive asymptotes: x = 5 X = 5
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X_zoz
3 3
,
2 | 4 | 2

1 | L |2‘;[

1.6.21.
y = csc5
2
Period: 2—7[ =4r

12

Two consecutive asymptotes: x =0, x =2«

T 5Y/4
X = T -
3 3
y 2 1 2
y
| 6- l
S N
| 24 l
——t L
1.6.22.
X
y =csc—

Period: 2—” =6r
13

Two consecutive asymptotes: x =0, x =37
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T 3r 15Y/4
X — - -
2 2 2
y 2 1 2
y
\ 61 |
\ 41 \
| 2+ |
t E +— J!L' 2=n: E } x
1.6.23.
y= % seczx
Period: 2
Two consecutive asymptotes: x = —%, X = %
X -1 0 1
_1 1 _1
y 2 2 2
.
1.6.24.
y =2sec3x
Period: 2—”
3
. T T
Two consecutive asymptotes: x = s X = s
X _Z O z
3 3
y -2 2 -2
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win 4+

N v
=

1.6.25.

y=cscrx—2

Period: 2—7[ =2
VA

Two consecutive asymptotes: x =0, x =1

X 0.5 | 15 | 2.5
-1 -3 -1

|

(VNI

|
2
[
|
|
|
|
|
|
|
|
|
|

e e ——————

1.6.26.
y =3 cscidx+1

Period: 2—” _Z
4 2

Two consecutive asymptotes: x =0, x = %

i 3 5
X J— —_ —_

8 8 8
y 4 -2 4
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ey N L = Sy
—T e o o

1.6.27.

y=-secnx+1

Period: 2—” =2

V4
. 1 1
Two consecutive asymptotes: x = 5 X = 3
X _1 0 l
3 3
y al 0 1
y
1.6.28.
y =-2secd4x+2
Period: 2z -
4 2
. V4 V4
Two consecutive asymptotes: x = Y X = 8
X _£ 0 1
12 12
y -2 0 -2
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|z
, 4
1.6.29.
y = tan(x + 7z)
Period: 7
. V4 Vs
Two consecutive asymptotes: x = o X = 5
X _z 0 z
4 4
y -1 0 1
y
: vat | :
N B |
B ER S I |
ARV ARYA
| 1 | | / X
VRV ARY Y
1.6.30.
y =2cot| x+ z
2
Period: 7
. V4 V4
Two consecutive asymptotes: x = —5, X = E
X _E 0 Z
4 4
y 2 0 -2
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|
|
|
|
|
|
|
|
! x
3
2
|
|
|
|
|
|

1.6.31.

y=2 sec(x+7r)

Period: 27

Two consecutive asymptotes: X = —%, X :%
X _E 0 z
3 3
y | -4 | 2 | -4
y
4+
3__
2_-

21

N

=

1.6.32.
y =2csc (x - 7[)

Period: 27
Two consecutive asymptotes: X =—-7, X =7

s T 3
X [ — —_ [

2 2 2
y 2 -2 -2

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter 1: Trigonometry

1.6.33.

_lCSC X+z
=2 4

Period: 27
Two consecutive asymptotes: x = —%, X = 3%7
V4 T T
X [ — —_—
12 4 12
R
2 4 2

1.6.34.
y :E sec (2x—7z)
2

Period: 2—” =7
2

3z

Two consecutive asymptotes: % T

X 0 z
2

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter 1: Trigonometry

| O RS T |
1 V3T I
N
—
| 2 =l I 2 1
1.6.35.
-2
y——25ec4x—m
4
A A
-4
1.6.36.
Yy =cscrx
2
[V VY,
-3 3
AA A
-2
1.6.37.
- _
y =tan| x 2
3
_3_w}|( e
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1.6.38.
y= % cot [x —%]
) 4tan(x —Zj
inne
10
1.6.39.
y =-csc(4x - )
1
T U SU s
AE
1.6.40.y B
,- 2
cos(2x - 7)
VARV
N :n {
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-0.6
1.6.42.
1 (ﬂ'X ﬂj 1
y=—sec|l—+—|=>y=
T VA
3 cos| — +—
5+3)
2
JERYESH)
-2
1.6.43.
tanx =1
_ Iz 3z 7 57
4° 4°4° 4
3
—2':r'2l /"'lll /j /ZW
-3
1.6.44.

tanx=\/§

7T
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SR

-3
1.6.46.
cotx =1
T 3r 7 57
X:__a__a_a_
4 4°4° 4
3
om 1\ ‘x\ 1\ ‘x\ o
-3
1.6.47.
secx =2
__5t 7= & 57
- 3’ 3’3’3
3
[ ]
OO
-37 37
-3
1.6.48.
csSC X =+2
__fz 57z 3x
47 4’4 4
3
TRV
—3x 3w
-3
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1.6.49.
f(x) =secx = CO15X
f(—x) =sec (—x)
_ 1
- cos(—x)
1
© cosx

[FE
-

2n

1.6.50.
f (x) =tanx
tan (—x) =—-tanx

So, f(x) =tanx is an odd function and the graph is symmetric about the origin.

y
A

34

24

I I
1 1
1 1
1 1
1 1
I I
1 1
1 1
1 1
I I
| |
I I
-z Ea 3n
2 2
I I
1 1
I I
1 1
1 1
I I
1 1
I I

===

- 1 X
1.6.51.
The function f(x) =csc2x = — > has origin symmetry. Thus, the function is odd.
n2x
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o f(x) =cot2x
f (—x) =cot ((—QX)) ( )
B sin(—2x) T sin(2x) T (X)

Thus, the function is odd.

1.6.53.

-2 -

= —(X + tanx)

—

So, f(x) =X +tanx is an odd function and the graph has origin symmetry.

1.6.54.

1
COs X

f(x):x2—secx:x2—

2r
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f(—x) =

X)2 —SecC (—X)

X2 —

_ 1
cos(—x)
1
= )(2 —
CcoSs X
=x?—-secx

=f(x).

So, f(x) = x> —secx is an even function and the graph has y-axis symmetry.

1.6.55.

«Q
|
~
N—
Il

= XCSCX
~g(x

So, g(x) = Xx cscx is an even function and the graph has y-axis symmetry.

1.6.56.

2

g(x) =x’cotx = "
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8 +
6 +
4+
2+

-2r

| | | |
o o B
! ! I !

|
U

=-9(x)

So, g(x) = x* cot x is an odd function and the graph has origin symmetry.

1.6.57.

1.6.58.
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1.6.59.
y
91
f i f — X
T 3
T2 \2
—4 4+
1.6.60.
}v‘
1.6.61.

f(x):sinx+cos x+Z
o(+)-
f(x)

unctions are equal.
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1.6.62.
. T
=sinx — cos(x + Ej

=2sinx

-+ Q
A/;\ —
_h\_/\_/ N—

AWAWS
VARAV/ IRV

1.6.63.
f(x) sin® x
g(x) (‘I cost)
f

(x)=9(x)

The functions are equal.

1.6.64.

f(x) cos® %X

g(x) = %(1 + Ccos ﬂ'X)

F(x) =9

The functions are equal.
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¥

1.6.65.
g(x) = e sinx

Damping factor: e /2
As X — 0, g(x) — 0.

1

/

-1

1.6.66.
f(x) =e cosx
Damping factor: e

As x—>oo,f(x)—>0.
3

[+2]

A

f(x) =27* coszx

1.6.67.

Damping factor: y =274

As x—>oo,f(x)—>0.
6
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1.6.68.
h(x) — 2% sinx

Damping factor: 27*7/*
As X — o, h(x) — 0.
1

LN
/

-1

1.6.69.

g(x) _ sin x

As x—>0,g(x)—>1.

—67 o v 6

-67 {\ﬁ 67

1.6.71.

1
f(x):sm;

As x >0, f(x) oscillates between -1 and 1.
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2

1.6.72.

h(x) =X sin%
As x =0, h(x) — 0.

2

—|—

1.6.73.
(a) Period of cos zt = 27 =12
6 7/6
Period of sin zt = 27 =12
6 /6

The period of H(t) is 12 months.
The period of L(t) is 12 months.

(b) From the graph, it appears that the greatest difference between high and
low temperatures occurs in the summer. The smallest difference occurs in
the winter.

(c) The highest high and low temperatures appear to occur about half of a
month after the time when the sun is northernmost in the sky.

1.6.74.
(a)

150 +
125 4
100
75 1

50 +

Sales
(in thousands of units)

25 +

1234567389101112
Month (1 < January)
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or
(b) 8(6) =74+3 (6) —40cos (?j

=74 +18 - 40(-1) = 132 = 132,000 units

1.6.75.
7
tan x=—
d
d= =7 cotx
tan x
d
14+ !
10 !
2 2 o
B -2+ L4 I 3n i3
z r 4 2 4 |
S °L !
—107 :
—144 |
Angle of elevation
1.6.76.
27
COSX =—
d
27 /4 Vs
d= =27secx,—-—<x<=—
COS X 2 2
d
1 h 1
1 80 -+ 1
1 1
1 1
8 i 60 1 ]
= 1 ]
§ 1 | 1
a :
] 20+ ]
1 ]
1 1
t t } x
_T _n 0 T b
2 q 1 2
Angle of camera
1.6.77.

True. Because
1 . . .
y =cscx =——, for a given value of x, the y-coordinate of csc x is the
sinx

reciprocal of the y-coordinate of sin x.

1.6.78.
True.
1
y =secx =
COS X

If the reciprocal of y =sinx is translated ﬂ/2 units to the left, then
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-2
The zero between 0 and 1 occurs at x = 0.7391.

(b) x = cos(xM)

X, =1

x, =cos 1~ 0.5403

X, =co0s 0.5403 ~ 0.8576
X, =c0s 0.8576 ~ 0.6543
X, =c0s 0.6543 ~ 0.7935
X, =c0s 0.7935 ~ 0.7014
X, =c0s 0.7014 ~ 0.7640
x, =cos 0.7640 ~ 0.7221
Xg = C0s 0.7221~ 0.7504
X,

©

=c0s 0.7504 ~ 0.7314

This sequence appears to be approaching the zero of f: x ~0.7391.
1.6.80.
(a) (i) f(x) =tan 2x

The period of the graph is % and the graph is increasing on (—%, %j
(b) (ii) f(x) =csc 4x
The period of the graph % and the graph has vertical asymptotes at

multiples of z.
4
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Domains of f,g,fog, gof: all real numbers x

1.6.82.

®) (9+7)(x)=g(x+4)= 1,
Domain of f: all real numbers x

Domains of g and f o g: all real numbers x such thatx #0
Domain of gof: all real numbers x such thatx = —4

1.6.83.
f(x):x“,g(x):\/m
(@) (f-g)(x )—f Sx=1=(x-1)", x> 1
(b) (9 F)(x)=g(x*)=x* -1
Domain of f. all real numbers x

Domains of gandfo g: all real numbers x such that x >1

Domain of gof: all real numbers x such thatx >1or x < -1

1.6.84.
f(x) = X2X_4 , g(x) =2x
2x 2x
(@) (fog)(x)=F(2x)= o 2
¢
S 2x* -2

(®) <gof><x)=9[x2x_4]= o

Domains of f and g o f:all real numbers x such that x = +2
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Domain of g: all real numbers x

Domain of fo g: all real numbers x such that x = +1
1.6.85.

f(x) =9-x°

f is not one-to-one (f(1) = f(—‘l) = 8).

No inverse function

1.6.86.
g(x) =4x+1 is one-to-one, so it has an inverse function.
y=4x+1
X=4y +1
1
Y=zU—0
g (x) =5 (x-1)
1.6.87.
h(x) = % is one-to-one, so it has an inverse function.
yo
X3
p
Ty
=1
X
S
g/;
~ 1
h 1(X) = K
1.6.88.
h(x) =‘ xX-3 ‘

h is not one-to-one (h(O) = h(6) = 3).

No inverse function
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1.6.91.
y=x° —2x—3:(x—3)(x+1)
y= (—x)2 — 2(—x) -3= y = x* +2x -3 = No y-axis symmetry
2

—y =x>-2x-3= y =—x* +2x + 3 = No x-axis symmetry

~y =(—x)2 —2(—x)—3:>—y =x>+2x -3 =y =-x*>-2x+3 = No origin symmetry

x—in;cercepts: (—1, O)(3, O)
y-intercept: (O, —3)
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1.6.92.
y=x +2x+1=(x+1)2
y= (—x)2 + 2(—x) +1= y = x> —2x + 1= No y-axis symmetry
—y =x>+2x+1= y = —x*> - 2x — 1= No x-axis symmetry

-y =(—x)2 +2(—x)+1 = -y =x>-2x+1= y = —x*>+2x — 1= No origin symmetry

¥

x-intercept: (—1, O)
y-intercept: (O, ’I)
1.6.93.
y =64 —-4x?
y =64 - 4(—x)2 = y=64- 4x* = y-axis symmetry
~y =64 -4x> = y = 64 + 4x> = No x-axis symmetry
-y =64 —4(—x)2 = -y =64-4x> = y =64+ 4x> = No origin symmetry

y

Xx-intercepts: (i4, O)
y-intercept: (O, 64)
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1.6.94.
y=2x>-18
y= 2(—x)2 -18 = y = 2x* — 18 = y-axis symmetry
—y =2x>-18 = y = -2x? + 18 = No x-axis symmetry

—-y = 2(—x)2 -18 = —y =2x> =18 = y = —2x” + 18 = No origin symmetry

1(0.-18)

X-intercepts: (J_r 3, O)
y-intercept: (O, —18)
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SECTION 1.7 INVERSE TRIGONOMETRIC FUNCTIONS

Function Alternative Notation Domain Range
1.7.1.
y =arcsinx y=sin"x 1< x<1 —%Sys%
1.7.2.
Y =arccosx y=cos™ x 1< x<1 O<y<n
1.7.3.
1 T T
y =arctan x y=tan x —00 < X < 00 —§<y<5
1.7.4.
inverse
1.7.5.
The inverse cosecant function can be denoted as csc™ x or arccsc x.
1.7.6.
No. arccos x # ,arccos x = cos™' X.
CoSs X
1.7.7.
y =arcsin 1 =siny = 1 for
2 2
T T T
Ty osy==2
2 Y 2 Y 6
1.7.8.
. . T T
y =arcsin 0=sin y =0 for —ESySE:yzo
1.7.9.
y =arccos0=cos y =0 for OSySﬂ:yzg
1.7.10.
1 1 V4
y:arccos§:>cosy:§ for O£y§7z:>y:E
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1.7.11.

y:arctan?:tanyzg for —%<y<£:>y=”

2 6
1.7.12.

y:arctan(1):>tany:1 for —%<y<%:>y=%

1.7.13.

It is not possible to evaluate arcsin 3. The domain of the inverse sine function
is [-1,1].
1.714.

It is not possible to evaluate arcsin \/§ The domain of the inverse sine
function is [-1,1].

1.7.15.

y :arctan(—\/g):tany:—\/g for —%<y<%:>y=—%

1.7.16.

It is not possible to evaluate cos™' (—2).The domain of the inverse cosine

function is [—1, ‘I] .
1.717.

y =arccos . :>COSy:_l for ogysﬂijQ_ﬂ
2 2 3
1.7.18.

y= arcsin[—] =siny =
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1.7.19.

(x

f
g(X =arc cos x

COs X

y=X
4
8
JET + -
-1
1.7.20.
f(x) =tan x
g(x) = arctan x
y=X
2
,g ) % g
f
-2
1.7.21.

The graph of g is a transformation of the graph of f.

g(x) = arcsin(x + 2) = f(x + 2)

The graph of g can be obtained by shifting the graph of f two units to the left.
1.7.22.

The graph of g is a transformation of the graph of f.

g(x) = arccos(x —1) = f(x —1)

The graph of g can be obtained by shifting the graph of f one unit to the right.
1.7.23.

The graph of g is a transformation of the graph of f.

g(x) =—arctan x = —f(x)

The graph of g can be obtained by reflecting the graph of fin the x-axis.
1.7.24.

The graph of g is a transformation of the graph of f.

g(x) =arcsin (x —3) = f(x - 3)

The graph of g can be obtained by shifting the graph of f three units to the right.
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1.7.25.
tan @ = X
4
0 = arctan X
4
1.7.26.
4
cos @ =—
X
4
0 = arccos —
X
1.7.27.
sin @ = X+2
5
0= arcsin{x b 2)
5
1.7.28.
cos @ = X+3
2X
@ = arccos X+3
1.7.29.

sin(arcsin 0.3) =0.3

1.7.30.
It is not possible to evaluate COS[&FCCOS(—\/E):l. The domain of the inverse
cosine function is [—1, 1].

1.7.31.

arcsin{sin[%ﬂ - arcsin{%} -Z.

Note: %Tﬁ is not in the range of the arcsin function.
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1.7.32.

-3z T
arccos (COS Tj =arccos 0 = 5

Note: Tﬁ is not in the range of the arccosine function.

1.7.33.

Let u =arctan g.

4
tanu=§,0<u<£,
4 2

. [ 3} .
Sin arctanz =SINU =—

Y

1.7.34.
Let u = arcsin ﬂ,
5
. 4
sin u=—,0<u<z,
5 2

. 4 3
cos|arcsin— |=cosu=—.

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter 1: Trigonometry

1.7.35.
Let u=tan’2,

tanu=2:2,0<u<£,
1 2

cos(tan’1 2) =Ccosu = -

-
aln

¥y

1.7.36.
It is not possible to evaluate sin(cos"1\/§). The domain of the inverse cosine
function is [—‘I, ‘I].

1.7.37.

. b . 5 T . b 13
Let u=arcsin—, sinu=—,0<u<—, sec|arcsin— |=sec u=—.
13 13 2 13 12

v

/%I
5
u

12

X

1.7.38.

Let u =arctan _> , tan u=—£,—£<u<o, csc|arctan _5 =cscu=—E.
12 12 2 12 5
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v

1.7.39.
Let u =arctan 23 ,tanu=—§,—£<y<0, cot|arctan _3 = cot u=—§.
5 5 2 5 3
y
> > X
u
-3
Vi
1.7.40.
3 3 3 4
Let u=arccos|—=|.cosu=—-=,=<u<r, sec|arccos|—— ||=sec u=——
4 4’2 4 3

v

4

1.7.41.

Let u= arcsin(2x). sinu=2x= QTX, cos (arcsin 2x) =cos U=+1-4x2
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g

g u
S

1.7.42.

X . .
Let u=arctanx,tan u=x= 7, sm(arctanx) =sinu =

X

1.7.43.

Letu=arctanx. tanu=x = ?, cot (arctan x) =cotu= l
X

1.7.44.

Let u=arctan3x. tan u=3x = 3TX’ sec (arctan 3x) =sec U =+/9x* +1

Vox?+1 3
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1.7.45.

X . . [
Let u=arccosx. cosu = x :T’ sm(arccosx) =sinu=+1-x>

1.7.46.

Let
1

u :arccos(x—1). cosu=x-1 :XT_1’ csc[arccos(x—1)] =CSC U=

A/ x(2=1x)

1.7.47.

9 - x?

X X X
Let u=arccos| = |. cos u==, tan|arccos= |=tan u =
3 3 3 X

1.7.48.

Let u= arctanl. tan u = l, cot (arctan l) =cot u=x
X X X
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1.7.49.
2x

N1+ 4x°

f(x) = sin(arctan 2x), g(x) =

2

-3 ‘/’—_3
]

-2

2X

J1+ax?’

2 .
They are equal. Let u =arctan 2x, tan u =2x = TX’ and sin u =

9(x) = =f(x)

N1+ 4x

The graph has horizontal asymptotes at y =+ 1.

V1 +4x?

2x

1.7.50.

f(x) = tan [arccos %j, g(x) = 4;)(2

\

2

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter 1: Trigonometry

X
These are equal because: Let u=arccos—.

S

f(x) =tan [arccos ij =tanu=
2 X

The graph has a horizontal asymptote at x =0.

4 —x2

7

9

u r
B

Let u = arctang.

1.7.51.

X
9 . 9
tanu=—and sint=———, x>0
X Jx? + 81
So arctang =arcsin L x>0
X \Vx* +81
1.7.52.
6
36— x2
u ]
. - x?
Let u = arcsin
, 2 , 2
sinu = %, arcsin% = arccos%
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1.7.53.

lx—1]

3

Let u=arccos —— .
Jx? =2x+10
-1
Then, cosu = - 3 = 32 and sinu=#.
Vx? = 2x+10 \/(x—1) +9 J(x—1) +9

. ‘x —1‘
So, U =arcsin ————.
Vx? -2x+10
1.7.54.
y 4x - x2
u O
x-2
X -2
Let u =arccos ,2<x<4
2
Cosu = , arccos X = arctanu, 2<x<4
X —
1.7.55.

g(x) =2arcsin x

Domain: -1<x <1

Range: -z <y <nr

This is the graph of

f(x) = arcsin(x) with a vertical stretch.
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|
2

|

r

1.7.56.

f (x) = arctan 2x

Domain: all real numbers
Range: L y< x
2 2

This is the graph of g(x) = arctan(x) with a horizontal shrink.

Y
=

-+

1.7.57.

f (x) = % +arctan x

Domain: all real numbers

Range: O<y<nr

This is the graph of y =arctan x shifted upward 7r/2 units.
y
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1.7.58.
g(t) =arccos (t + 2)
Domain: —3<t<-1
Range: O<y<~r
This is the graph of y =arccost shifted two units to the left.

1.7.59.

h(v) = arccosZ

2
Domain: —2<v <2
Range: O<y<nr

This is the graph of h(v) =arccos v with a horizontal stretch.

y

1.7.60.

f(x) — arcsinX
4
Domain: 4<x<4
Vs
2
This is the f(x) =arcsinx with a horizontal stretch.

Range: —g <y<
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1.7.61.
f (x) =2 arccos(2x)

S
N

0

1.7.62.
f(x) =7 arcsin(4x)

2r

-05 / 0.5

27

1.7.63.
f (x) = arctan (2x - 3)

m

-2 fﬁd__at
=
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1.7.64.

f (x) =-3+arctan (7Z'X)

[SE]

-2
1.7.65.
f(x) =7 —sin’ 2x +cos™ 2x
3 3
37
_2 2
0

T
4
_3r 3r
2 0 2

1.7.67.
f(t) =3cos 2t + 3 sin2t = /3% + 32 sin[Qt +arctan§}

= 3\/5 sin(2t +arctan 1)

-3 28in(2t+zj
4
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DAR A
TRV ATAY,

-6
The graph implies that the identity is true.

1.7.68.

f(t) =4 cosxt+3sinxt

= /4% + 3% sin (ﬂ't +arctan %J

=5sin (ﬂt +arctan %j

6

M
T

6

The graph implies that Acos wt + Bsinwt = \A? + B2 sin(a)t + arctang) is true.

1.7.69.

z
2
1.7.70.

1.7.71.

NN

1.7.72.
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1.7.73.
(a) sin@=>
S

. 5
@ = arcsin—
S

(b) s=40:0= arcsini ~ 0.13
40
§s=20:60= arcsini ~ 0.25
20
1.7.74.
(a) tané@ = S

750

IS
@ = arctan——

(b) When s =300,0 = arctan% ~ 0.38 ~ 21.8°.

When s =1200, 6 = arctan 1720: ~ 1.01~ 58.0°.
1.7.75.
(@) sing=2
X
@ = arcsin 6
X

(b) x =12 miles
@ = arcsin E ~ 30.0°
12
X =7 miles

@ = arcsin E ~ 59.0°
7
1.7.76.
X
a) tan 8 = —
(a) 20

@ = arctan X
20

(b) x =5:60 =arctan S ~ 14.0°
20

x =12:60 = arctan E ~ 31.0°
20
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1.7.77.
False. The domain of arctan x is all real x, but the domain of both arcsin x and

arccos x are —-1< x < 1.

T
arctan(—1) -z # arcs!n (_1) = ( QJ = _1
4 " arcsin (—1) T 2

1.7.78.

False. sin” x # —
sinx

The function sin™ x is equivalent to arcsinx, which is the inverse sine

is the reciprocal of the sine function and is

function. The expression,
sin x

equivalent to cscx.

1.7.79.

False.

57 . . .
°7 is not in the range of arcsm(x).

arcsin1 =
2

oy

1.7.80.

True. —Zis in the range of the arctangent function.
tan| -2 |= 1o arctan(—1) =z,
4 4

1.7.81.

The range of the arcsine function is —% <y< % Tﬂ is not in the range

o y < ” of the arcsine function. However, the reference angle for Tﬂ is

2
57z T . L
- =Z. Because sine is negative in Quadrants Ill and IV, you have
HENAY:
sinT | ——— |=——.
2 4
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1.7.82.
(a) Because the graph of y =arcsin x lies below the graph of y =arccosx,

when x is greater than or equal to -1 and less than \/5/2,

arcsin x <arccos x for-1< x < \/5/2

(b) The graphs intersect at the point (\/5/2, 7z/4), SO arcsinx =arccos x when

(c) Because the graph of y =arcsinx lies above the graph of y =arccosx when

. 2 .
x is greater than — and less than or equal to 1, arcsinx > arccos x for

\/5/2 <x<1.
1.7.83.
y =arccotx if and only if cot y = x.
Domain: (—oo, oo)

Range: (O, 72')

1.7.84.

y =arcsecx if and only if secy =x where
T T
x<-1ux=>1and O£y<§ and 5<y£7z.

Domain: (—oo, —‘I} u[’l, oo)

Range: [O, Z] u(z, ﬂ}
2 2

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly

accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter 1: Trigonometry

T+

1.7.85.

y =arccsc x if and only if cscy = x.
Domain: (—oo, —1]u[1, oo)

Range: {—z, Oj U (O, ﬁ}
2 2

1.7.86.

Answers will vary.

1.7.87.

f(x) = sin(x), f (x) = arcsin(x)
(@) fof ' = sin(arcsin x)

2

2
flof = arcsin(sin x)
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2

-2
(b) The graphs coincide with the graph of y = x only for certain values of x.

fof" =x over its entire domain, 1< x <1.
f"of = x over the region —% <x< %, corresponding to the region where

sinx is one-to-one and has an inverse.
1.7.88.

f(x) = \/;
g(x) =6 arctanx

As x increases to infinity, g approaches 3z, but f has no maximum. Using
technology, you find a ~ 87.54.

12

g
S
4] 5]
0
1.7.89.
Area = arctan b—arctana
(@) a=0,b=1
Area = arctan1—arctan O = z_ 0= z
4 4
(b)) a=-1,b=1
Area = arctan 1—arctan (—1)
_r (| Z
4 4 2
(c) a=0,b=3
Area = arctan 3—arctan O
~1.25-0=1.25
(dya=-1,b=3

Area = arctan 3 —arctan (—1)

~1.25— [—fj ~2.03
4
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1.7.90.
(a) Let y =arcsin(—x). Then,

sin y =—x
—-siny=x
sin(—y):x

—y =arcsin x
y =—arcsin x.

So, arcsin(—x) = —arcsin x.

(b) Let y = arctan(—x). Then,

tany:—x,—z<y<Z
2 2
—tan y =x
tan(—y):x,—%<—y<%
arctan (tan (—y)) =arctan x

—y =arctan x
y =-—arctan x

So, arctan (—x) = —arctan (x)

(c) Let y, =%—y1.

.
arctan x +arctan —=y. +y,
X

el
2

NN

(d) Let a =arcsin x and f =arccos x, then sina =x and cos f§ = x.
So, sina =cos # which implies that @ and g are complementary

angles and you have
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a+f=

arcsin x +arccos x =

NN NN

. . X
(e) arcsin x = arcsin 7

= arctan

1.7.91.
X2 +8% =127 =144
x? =144 - 64 = 80

x=\/%=4\/g

1.7.92.
x?+3% =5
x> =25-9=16
x=4
1.7.93.
x> +2* =6
x> =36-4=32
X = 4\/5
1.7.94.

x?+9? =(x+1)2 =x>+2x +1

81=2x+1
80 =2x
x =40

1.7.95.

cos 40°=%:>c=5 cos 40°
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1.7.96.
sin 40°:§:>c: - S
c sin 40°
1.7.97.
tan 40° = § =Cc= 5
c tan 40°
1.7.98.
tan c° = §
6
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SECTION 1.8 APPLICATIONS AND MODELS

1.8.1.
bearing
1.8.2.
harmonic motion

1.8.3.

No. N 20° E means a direction first of due north, then 20° east of north.

1.8.4.
The frequency is the reciprocal of the period.

1.8.5.
Given: A=60°%c =12

. a .
SINA=—=a=csIinA

C
— 12 sin 60° = %
— 643 ~10.39

cosA=9:>b=ccosA
c

=12 cos 60° = 12(%) =6

B =90°-60°=30°
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1.8.6.

Given: B=25°b=4
B

25°

c b—4 A

A=90°-B
=90°-25°=65°
sin B = 9 =cCc= _b
c sin B
= — 4 ~ 9.46
sin 25°
tan B = 9 =qa= b
tan B
= L ~ 8.58
tan 25°
1.8.7.
Given: B=72.8°,0=4.4
B
a=44] 128 <
C b A
COSB=g:>C= a__ 4.4 ~ 14.88
c cos B cos 72.8°

tan B = 9 = b=agtan B=4.4 tan 72.8° = 14.21
a
A=90°-72.8°=17.2°
1.8.8.

Given: A=8.4° a0 =40.5
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B=90°-A
=90°-8.4° = 81.6°
tan A= g =b= g
b tan A
__405 57407
tan 8.4°
sinA=% =9 _ 405 50704
c sin A sin 8.4°
1.8.9.
Given: a=3,b=4
B
[
a=3
C_l b=4 A
a’+b*=c>=c? :(3)2+(4)2 =c=5
tanA=2 = A=tan| 2 | =tan” 3 ~ 36.87°
b b 4
B =90° -36.87° =53.13°
1.8.10.

Given: a=25,c =35

B

5 i c=35

C b A

b=4c?-a?

\/35% — 252
600

N/ ~ 24.49

sin A= g = A =arcsin 9._ arcsin § ~ 45.58°
c c 35

a=?2

cos B = g = B =arccos 9_ arccos § ~ 44.42°
c c 35
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1.8.11.
Given: b=15.70, c = 55.16
B
a c=55.16
cll Ay
b=15.70
a =+/55.16> —15.7° ~ 52.88
Cos A= 9
c
cos A = 15.7
55.15
A =arccos 15.7 ~ 73.46°
55.15
B =90°-73.46° ~ 16.54°
1.8.12.
Given: b=132,c=9.45
B
c=9.45
c\ A
b=132

a =+/c? —b? =/87.5601 ~ 9.36

COoS A= 9 = A =arccos 9 = arccos B ~ 81.97°
c c 9.45

sinBzé:Bzarcsiné
c c

. 1.32
=arcsin ——
9.45

=~ 8.03°
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1.8.13.
0=45°,b=6
tan @ = h :>h:1btan6?
(12)b 2
1 .
h= —(6) tan 45° = 3.00 units
2
h
0 |—: 0
|-q—5{) —D-I-(—%b—)-—{
~ b -
1.8.14.
tan 0 = h :>h=lbtan6'
(V2)b 2
h= 1(14) tan 22° = 2.83 units
2
:h
0 - 9
|-q—%b —r—r—q—%b—p-il
- b -
1.8.15.
tan @ = h :>h=lbtan0
(1/2)b 2
1 .
h= —(8) tan 32° = 2.50 units
2
:h
0 - 0
|—— Eb —b-r-i—%b—h—l
- b »
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1.8.16.

tanﬁzL:hzébtanB

(V2)b

h= l(11) tan 27° ~ 2.80 units
2

'h

6 - §

|-q—%b —l-—l—-(—%b—)-—-!

1.8.17.

sin 80° = h
20

20sin 80°=h
h ~19.7 feet

201t |h

80°

1.8.18.

tan 33° = L
125

h =125 tan 33
~ 81.2 feet

125
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1.8.19.

Let the height of thecastle = x and the height of the castle and tower = y.

A

y
48°

4

X
35° [ ] i Y

50

tan 35° = iand tan 48° = Y
50 50

x =50 tan 35° ~ 35.01 and y =50 tan 48° ~ 55.53
h=y—-x=5553-35.01=20.52.
h =~ 20.5 feet

1.8.20.

tan57°=g:>x=acot57°

X
s Q
tan16”= x +(55/6)
o a
tan 16" = a cot 57°+(55/6)
a cot 57°+(55/6)
cot 16° =

a

a cot 16°—a cot 57° = 5—65 = 0~ 3.23 miles

~ 17,054 feet

(a) sing=2PP
hyp

sin 60° = h
30

h =153 ~ 25.98 feet
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(b) tan 6 = 25.981
0= arctan(%'%q
(c) When 6 = 25°,
tan 25° = M
d
- 25.981
tan 25°
d = 55.72 feet.
When 6 = 30°,
tan 30° = 25.981
d
25,981
tan 30°
d = 45.00

45 ft < d <55.7 feet.
1.8.22.

(@  *=(200) +(150)

{ =250 feet
tan A = @ = A =arctan @ ~ 36.87°
200 200

tan B = @ = B =arctan @ ~ 53.13°
150 150

(b) 250 ftx mile X hO‘fr X 3600 sec ~ 4.87 seconds
5280 ft 35 miles hour
1.8.23.
15
tan @ = =)
6 = arctan % ~ 56.3°
75 ft

50 ft
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1.8.24.
1200 feet + 120 feet — 400 feet = 920 feet
5 miles =5 miles m = 26,400 feet
1 mile
tan @ = 920
26,400
0 = arctan 920 ~ 2.0°
26,400

Not drawn to scale

920
feet
5 miles
1.8.25.
12,500 + 4000 = 16,500
sin 6 = 4000
16,500
. 4000
@ = arcsin
=
0 ~14.03°

Angle of depression = a = 90°—-14.03° = 75.97°

16,500 mi

:

I

I

¥ e !
g‘fi\o/“('
2. I

Not drawn o scale

1.8.26.

(@) = (h + 17)2 +100?

[ = \/(h +17)° 410,000
= \Jh? +34h + 10,289

(b) cos Ozg

@ = arccos (@j
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(c) cos@= g
cos 35° = @
[ =122.077

(2 =100% +(h +17)

(> =h* +34h +10.289

0 =h* +34h - 4613.794
h ~ 53.02 feet

1.8.27.
N
3
Port 45
t P 30
W W E

Y
5

_ 45 ~ o
tan9—30:>9~56.3

Bearing: N 56.31°

1.8.28.

/

Bearing = 180° + arctan(%)
=208.0°
1.8.29.

(a) Reno is 2472 sin 10° = 429.26 miles north of Miami.
Reno is 2472 cos 10° = 2434.44 miles west of Miami.

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter 1: Trigonometry

S
(b) The return heading is 280°.
N
h
W 10 E
280°
¥
S

1.8.30.
The plane has traveled 1.5(550) =825 miles.

S

sin 38° = % = d ~ 508 miles north

cos 38° = L = b =~ 650 miles east
825

1.8.31.

(a) Because the airplane speed is

(2eof—tJ(eoiC] 15,600 1L
secC min min

after one minute its distance travelled is 15,600 feet.
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a
15,600
a =15,600 sin 18° ~ 4820.7 ft

sin 18° =

15,600
a
18°
(b) Let t be the time for the plane to reach 10,000 ft.
sin 18° = 10,000
260t
= M ~ 124.5 seconds
260(sin 18°)
260t 10.000
feet
18°¢
1.8.32.
N
A
W = E
1.4°
428
88.6°
A
S Not drawn to scale

(a) t= % = 21.4 hours

(b) After 12 hours, the yacht will have traveled
240 nautical miles.

240 sin 1.4° = 5.86 miles east
240 cos 1.4° = 239.93 miles south

(c) Bearing from N is 178.6°.
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1.8.33.
0 =32° ¢ =68°
N
B
¢ C
d Y
0 B
& Ao
W 2 B E

(a) a=90°—-32°=58°
Bearing from A to C: N 58° E
(b) p=0=32°
y =90°—¢ =22°
C=p+y=54°

tan C = i = tan 54°
50

= i = d ~ 68.82 meters
50

1.8.34.
d
tan 14° = — = x =d cot 14°
X
tan 34° = ﬂ = d
y 30-x
3 d
30 -d cot 14°
30 -d cot 14°
cot 34° =
d
d cot 34° =30-d cot 14°
30

- cot 34° + cot 14°
~ 5.46 kilometers
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1.8.35.

,

N

sin 36° = q = d ~14.69
25
Length of side: 2d = 29.4 inches

1.8.36.

sin 30° = —
25

a=25sin30°=12.5

Length of side =2a = 2(12.5)
=25 inches
1.8.37.

Use d=asinwt because d =0 when t =0.

Period: 2—ﬂ:2:>co:7r
(0]

So, d=4 Sin(ﬂ't).
1.8.38.
Use d =a sin wt because d =0 when t=0.

Amplitude: ‘G‘Z 3

Period: 2—7T=6:>co=z
@ 3
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So, d=3 sin[”—t].
3

1.8.39.
Use d =a cos wt because d =3 when t =0.
Period: 2—” =15=w= 4—”
0] 3
So, d=3 005[4—;1:} =3 cos[%).

1.8.40.
Use d =a cos wt because d =2 when t =0.

Amplitude: ‘a‘ =2

Period: 2—” =10 :>a):z
@ 5

So, d=2 cos(%tj.

1.8.41.
d =asin wt
W
Frequency = —
2

262 = -2

T
o = 27(262) = 5247
1.8.42.
At t =0, buoy is at its high point = d =a cos wt.

Distance from high to low = 2‘0‘: 3.5

-
ol
4
Returns to high point every 10 seconds:
Period: 2z =10=>w==
w
d= ! cos zt
5
1.8.43.
d=9cos 6—5”1‘

(a) Maximum displacement = amplitude =9
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or

w 5

b) Frequency = — = >~
(b) Freq Y=o o,

:g cycle per unit of time

(c) d=9cos6?”(5)=9

(d) 9 cos %rt =0
cos 6—”1? =0
5
6—”1‘ =arccos O
5
6z, 7
5 2
t=
12

1.8.44.

d =% cos 20rxt

(a) Maximum displacement: ‘a‘ = ‘%‘ =%
o 20r . .
(b) Frequency: — = —— =10 cycles per unit of time
2r 2«

(c) d= 1 cos 1007 ~ 1
2 2
(d) % cos 20zt =0

cos 20xt =0
20xt =arccos O

207t ==
2
por 1 1
2 20 40
1.8.45.
1 .
d =—sin6xt
4

(a) Maximum displacement = amplitude = %
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®w 6r
b) Frequency = — = —
(b) Frequency = —— =

= 3 cycles per unit of time

(c) d=%sin307rz0

1 .
d) —sin6zt =0
()4 a

sin6zt =0
6rt =arcsin 0

ert=rx

-

6

1.8.46.

d= s sin 792xt
64

(a) Maximum displacement: |a| = 1 =i
64| o4
(b) Frequency:
w 192rx

— =——— =396 cycles per unit of time
2z 2r

1.
(c) d = o S|n(39607z) =0

(d) —- sin 7927t =0
64

sin792xt =0
7927zt = arcsin 0
72nt=rx
T 1

t = = —
792x 792
1.8.47.

y:%cos‘l6t,t>0
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]
=
)
=

-1+

(b) Period: 2z -z
16 8

(c) lcos16t=0 when 16t =% =t =~
4 2 32
1.8.48.
(@)
16
1 12
0
(b) H(t) =12.19+2.73 sin %—1.66]

Period = 2—” _ 27 12

b x/6
The period is 12. Yes, there are 12 months in a year.
(c) The amplitude is a =‘2.73‘= 2.73. The amplitude represents the maximum

change from the mean number of hours of daylight.

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter 1: Trigonometry

1.8.49.
(a) s

Average sales
(in millions of dollars)
=]

!
2 4 6 8 10 12
Month (1 ¢ January)

(b) a= %(14.3 - 1.7) =6.3

2 _ppop-Z

b 6

Shift: d =14.3-6.3
=8

S =d +acos bt

S=8+6.3cos (%tj

Note: Another model is S=8+6.3 sin(%t +%j

S
7
;15
5T 12
=
G
o 2 9
gn &
& £
g.= 6
o —
<E 3
=
=

2 4 6 8 10 12
Month (1 < January)
The model is a good fit.
2

(v/6)

(d) The amplitude is the maximum displacement from average sales of $8 million.

(c) The period is

=12. Yes, sales of outwear are seasonal.

1.8.50.

False. N 24°E means 24 degrees east of north.

1.8.51.

False. The tower isn’t vertical and so the triangle formed is not a right triangle.
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1.8.52.

(a) The maximum displacement from d =0 is 4, so the amplitude is
4 centimeters.

(b) The period is the time for the graph to complete one cycle is 3 seconds.
(c) Because the spring is at maximum displacement when t =0, the equation
is of the form d =a cos wt.

1.8.53.
6t° — 2t +10t? = 21:(3t2 45t — 1)
1.8.54.
a? +7o/—18=(o/+9)(d—2)

1.8.55.
10y” -13y -3 =5y +1)(2y - 3)
1.8.56.
~3x? +22x ~ 24 = —(3x* - 2x + 24)
= —(x —6)(3X —4)
1.8.57.

257" - x* = (52> - x)(52* + x
1.8.58.

w? +125v° = (w +5v) (W — By +25v2)
1.8.59.

gn&:%

(a) sin® @+cos® 8 =1= cos? 9:1_(1J

4
J15

=cosf=——
4

2
_15
16

)
(b) Cot9+cose{ :\/E

=
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(c) csc O = 4

sing

(d) tan(90° - 9) =cot @ = \/E

1.8.60.
csca=6
. 1 1
(a) sina = =—
csca 6

N 1 35

b) cos :1/‘I—sm2 = /1__= /_

2 “ “ 36 36
V35 1 1 6

=" = seca= = = V35
6 cos a 35 35

’
_sina (6) 1 _\/g
(c) tana_cosa_{\/g]_\/g_ o

6
(d) cos (90° - a) =sina :%

1.8.61.

1.8.63.
(x+2)2+(y+1)2 =r’
(1+2)2+(3+1)2 =r?
9+16=r?
(x+2)2+(y+1)2 =25
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1.8.64.
Center = (”—2“ %) = (6, 0)
(x—('S)2 +y*=r?
(1, 12) on circle = (1 - 6)2 +122=r* = r? =169

(x-6) +y* =169
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REVIEW EXERCISES FOR CHAPTER 1

1.R.1.

The angle is approximately 2 radians.
1.R.2.

The angle is approximately —4.5 radians.

1.R.3.

Y

The angle shown is 60°.

1.R.4.

The angle shown is 225°.
1.R.5.

[

S
)

(b) Quadrant IV

() Bz _,, 17
4 4
T o T
4
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1.R.6.
02
9
() y
2n
9 X
(b) Quadrant |
(c) 2z + 27 = 20z
9 9
9 9
1.R.7.
g=_3"
3
(a) y

(b) Quadrant Il
(c) Coterminal angles:

47 2
- ior=22
3 3

3
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1.R.8.
g=_237
3
(a) y
23w
T3
TR
N
(b) Quadrant |
23r 4
(C) —T +8r = §
_23r o, im
3
1.R.9.
(a) 6 =85°

(b) The angle lies in Quadrant I.

(c) Coterminal angles: 85°+ 360° = 445°
85°—-360° = -275°
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1.R.10.
(a) €=310°

(b) The angle lies in Quadrant IV.
(c) Coterminal angles: 310° + 360° = 670°

310° - 360° = -50°

1.R.1.
6 =-110°

Jll()”

(b) Quadrant Il
(c) Coterminal angles: —110° + 360° = 250°
—110° - 360° = —470°
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1.R.12.
0 = —405°
(a)

I

—405°

A
NV

(b) Quadrant IV
(c) —405° + 720° = 315°
—405° + 360° = —45°

1.R.13.

1387 23« .
= —"radians

180 30

s=rf= 20[?—5} ~ 48.17 inches

138° =

1.R.14.

(5000) (27r) radians

1 minute
=10,0007x radians per minute

(a) Angular speed =

(6)(10,0007[) centimeters

1 minute
=60,000r centimeters per minute

(b) Linear speed =

1.R.15.
150° = 180z _ 5% radians
180 6
A= 1r20 = 1(20)2 oz = 5007 ~ 523.6 square inches
2 2 6 3
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1.R.16.
A =16?r2 _12z (7.5)2 _ 1oz ~ 58.9 square millimeters
2 2 3 4
1.R17.
2 . 1 \/5
t =— corresponds to the point (x,y])=|——,—|.
. P point (x,y) [ 5 QJ
1.R.18.
T . \/5 \/5
t = — corresponds to the point (x, y)=| —, ——|.
7 coresponss o e o (5= .2
1.R.19.
T . \/5 1
t =— corresponds to the point (x, y)=| —, ——
- P point (x, ) [ ) 2}
1.R.20.

t= —4?7[ corresponds to the point (x, y) = (—1, — .

1.R.21.

sm3—ﬂ=y=£ csc—=l:\/§
4 2 y
2 X
tan3—”=1=—1 cot3—”=£=_1
X Y

1.R.22.

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter 1: Trigonometry

Sin _r = :_ﬁ csc _2_” :l:_ﬁ
3 2 3) y 3
2 1 2 1
3 2 3 X
tan —2—” —sz/g cot _2_” :i:ﬁ
X 3 y 3
1.R.23.
Slnﬂ—ﬂ_s 3_”=£
4 4 2
1.R.24.

cosd4r=cos0=1

1.R.25.
cos| 77 _ o 77 _ A3
6 6 2
1.R.26.
sin _13_72' =gj S_ﬂ-__ﬁ
3 3 2
1.R.27.

opp =4, adj =5, hyp =4> +5% = Ja

Sin9=Opp= 4 :4\/E Csogzhy_pzﬂ
hyp Ja1 4 opp 4
COSQZadJ: 5 :5\/5 Sece:m:@
hyp a1 41 adj 5
tan@:OpP_ﬂ Cotaza_djzg
adj 5 opp 4
1.R.28.

adj =4, hyp = 8, opp =8 — 4> = /48 = 443
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opp _ 43 _\3

hyp 8 23

sin @ = — 2= csc f = = =
hyp 8 2 opp 43 3
coseza—ou—ﬂzl secH—hLP_S_
hyp 8 2 adj 4
tanH—Opp——4\/§=\/§ cot9=—adJ=—4 =£
d 4 opp 43 3
1.R.29.

tan 33° = 0.6494

1.R.30.
sec79.3°= ' ~5.3860
c0s79.3°
1.R.31.
, 1
cot 15°14' = —14
tan| 15+ —
60
~ 3.6722
1.R.32.
o 94 " _ 1 58 \°
cos78°11 58" = cos(78 + 0 + %)
~ 0.2045
1.R.33.
sin @ = 1
3
,
(a) csc @ =— =3
sin @

(b) sin®> @+cos® O =1

2
[1j +cos’ =1
3

C0829=1—1
9
cos? 9:§
9
cos @ = §

cos @ =

N
w‘élco
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3 32

1
c) secd = = =
(©) cosd o2 4
sin @ 13 1 2
(d) tan 8 = = = S el
cos0 (22)a 22 4
1.R.34.
cscfd=5

(a) sin@:#ﬂg:%

(b) cotez\/cmzx/%_—=2\/g
B

cotd o6 12

(d) sec(90° - 9) =cscHd=5

(c) tan @ =

1.R.35.

sin 1.2° = X
5
X =3.5sin 1.2° ~ 0.0733 kilometer or 73.3 meters

3.5km
1.2 *

Not drawn to scale

1.R.36.
tan 52° = §
X
X = _25 ~ 19.5 feet
tan 52°
25

52°
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1.R.37.
x =12, y =16, r =144 + 256 =400 = 20
Sit’]@zl:ﬂ CSC0=L=E
r 5 y 4
r b X 3
tang=Y -2 cotg=X_3
x 3 y 4
1.R.38.
x=3,y=-4
r=y3+(-4) =5
Siﬁezlz—i CSCQZLZ_E
r 5 y 4
cos9:5=§ se00=£:§
r b5 X 3
tanezlz—ﬂ cotezﬁz_g
X 3 y 4
1.R.39.
x=03, y=04
r=(0.3) +(0.4) =05
sinazl—%=£=0.8 CSCQ=L=E=§=1.25
r 05 5 y 04 4
C059=£=£:§:0.6 S€C9=L=%=Ez1_67
r 05 5 x 03 3
tanezlzﬁzﬂztw cot9=£=£=§=0.75
x 03 3 y 04 4
1.R.40.
10 2
X:——, g
3 3
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(155 s

sing=2 = _2/3 ——\/% CSC(9=L=—:—\/%

r (2\/%) /3 26 y -2/3
—10/3 526 (2*/%)/3 _ e

cos =2 = =— sec—=_ -
_r_(Q/_QG)/g_ 26 x  -10/3 5
x -10/3 5 y -2/3

1.R.41.

sec Hzg, tan @ <0 = @ is in Quadrant IV.

r=6x=5y=-/36-25=-1
y__m

sinf===-

r 6
c:ost9=£=E

r 6
tan@:l:_ﬂ

X 5
csc@:L:_ﬂ

y 1
Cot@:_s_\/ﬁ

"
1.R.42.

csc Hzg, cos # <0 =@ is in Quadrant Il.

sing = =2
cscld 3
cosez—\h—sinzez—@
tand = sin® :—&
cosd 5
secl = ! =—£
cosd 5
cotezL:—ﬁ
tané@ 2
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1.R.43.

cosezﬁz_—2:>y2:21
r 5

sin@ >0 =60 is in Quadrant Il = y :\/E

sin@:l:@

r 5
tan@:l:_@

X 2

r 5 521
csCll=—=—==———

y Jz1 21
secH:L:i:—E

x -2

x -2 2/
cotf=—=——==-""o/

y 21 21

1.R.44.

sim9=—%,cos€>0

0 is in Quadrant IV.

cscl =
S|n9
cos @ =+1-sin? l \/_
secl = ! —_—
cos@ 3
tand = sind _ —ﬁ
cosd 3
1
cotd = =—3
tand \/_
1.R.45.
0 = 264°

= 264° - 180° = 84°
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264°

/| _r
N

1.R.46.
0 = 635° =720° - 85°
0" =85°
y
A
63

1.R.47.
g-_57
5
—6—7[+27r _4z
5
O g T _T
5 5
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1.R.48.
g7 _18r =&
3 3 3
—6r-=
3
=2
-3
17
[y r
S
1.R.49.
sin(-150°) = 1
cos(—150°) = —ﬁ
N V2 3
tan(—150 ) = T:/B/Q = ?
1.R.50.

2

sin 495° = sin 45° = Y
Cc0os 495° = —cos 45° = —

Q
2

tan 495° = —tan 45° = -1

1.R.51.
sin f = ﬁ
3 2
T 1
COS — = —
3 2
tan % = \/5
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1.R.52.
sin _5z =sin—=£
4 2
cos L . —cos Z = —ﬁ
4 2
tan 5z =—tan£=iz—1
4 4 /)2
1.R.53.
y =sin6x
Amplitude: 1
Period: n_z
3

1.R.54.

y =-—cos 3x
Amplitude: 1

Period: 2—”
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1.R.55.
f(x) =5 sin 2%

Amplitude: 5

Period: 2l =51

2/5

1.R.56.

X
flx)=8cos| -~
Amplitude: 8

Period: 2—” =8r

14

1.R.57.
y=5+sinzx

Amplitude: 1

Period: 2—” =2
Vs
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1 1 1 I 1

}
T T 1 I T 1 T
-3 -2 -1 1 2 3

1.R.58.

y=-4-cos nx
Amplitude: 1

Period: 2—” =2

1.R.59.
g(t) =2 sin(t —7z)
Amplitude: %
Period: 2r
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1.R.60.

g(t) =3 Cos(t+7r)

Amplitude: 3
Period: 27
y
A
4,,
3__
2__
l__
: : : N
-3
-4 4
1.R.61.
y =asin bx
(a) a= 2’
2—ﬂ = L = b =528x
b 264
y =2sin528xx
1
b) f = ——— =264 cycles per second
() 1/264 y P
1.R.62.

(a) s(t) =18.10 — 1.41 sin(%t + 1.55]

22

0

. 27
(b) Period = 5= (2)(6) =12

/6
12 months =1 year, so this is expected.

(c) Amplitude: 1.41
The amplitude represents the maximum change in time of sunset from the

average time (d = 18.10).
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1.R.63.

T
f(t)ztan t+§

8- - - - ——— _
Y
=

[STE |
B[R

|
o

I
|
1
1
1
!
-2r 2 4
1
1
1
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1.R.66.
T
h(t)=sec|t——
y
| 1 ! '
T | 1 1
| [ I I
W [ I I
\ [ I I
s | | |
| 1 1
1_ | 1 1
- ¢
- 1 | T 127 137
1 | 1 1
1 [ I I
1 | 1 1
1 | 1 1
| | | |
I L | |
1 | 1 I
1.R.67.

f(x) = X COS X
Damping factor: x
As X > oo, (x) oscillates.

6

1.R.68.
g(x) =x* cos x
Damping factor: x*
As X — +ox, f(x) oscillates.

300

LA
71X

-300
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1.R.69.

arcsin(—1) = —%
1.R.70.

cos™ (1) =0

1.R.71.

arccot 3 = z
6

1.R.72.
arcsec (—\/5) _3
4
1.R.73.

The graph of g is a transformation of the graph of f.

g(x) = arcsin(x+3) = f(x+3)

The graph of g can be obtained by shifting the graph of f three units to the left.
1.R.74.

The graph of g is a transformation of the graph of f.

g(x) = arccos(x + 1) = f(x + ‘I)

The graph of g can be obtained by shifting the graph of f one unit to the left.
1.R.75.

f(x) = arctan [5] =tan” [5]
2 2

N

\MIE]

1.R.76.

f(x) = —arcsin 2x
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w
2

ISMER L

1.R.77.

Let u= arctan then tanu —%

Cos arctan g
/ 3
1.R.78.

Let u=arccos §

tan (arccos =tanu= 5
// 4

1.R.79.
Let u=arctan %,then tanu = %

12)_13
sec(arctan 5 5
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1.R.80.
Let u =arcsin —]—)
cot [arcsin(—L)} —cotyu=-3

5

u

1.R.81.

4 - x?

Let y = arccos(%j. Then cos y =% and tan y =tan arccos(gj =
X

1.R.82.

sec(arcsin(x — 1))

60 =arcsin(x —1) = — ses%

z
2
sin @=x-1

© 2027 Cengage Learning, Inc. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly
accessible website, in whole or in part.



https://testbanks.ac/prodcut/9798214407593-solutions

~¢Cengage

Solution and Answer Guide: Larson, Trigonometry, 12e, 2027, 9798214407593; Chapter 1: Trigonometry

1.R.83.
_ 70
tan 0 = 30

6= arctan(%) ~ 66.8°

70 m
0
30m
1.R.84.
tan 21° = i
25
h =25 tan 21° ~ 9.6 feet
h
21°
25
1.R.85.

, d
sin48°=——-=d ~ 483
650 d, +d, ~1217

d
cos25°=—2=d,~734
810

d3
cos 48° = 550 = d, =435
J d,-d, ~93
sin 25° = —%- = d, ~ 342
810

tan0z£30z4.4°
1217

sec 4.4° ~ 2 5 D ~ 1217 sec 4.4° ~ 1221
1217

The distance is 1221 miles and the bearing is 85.6°.
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» 7

1.R.86.

Amplitude: % =0.75inch

Period: 3 seconds

d =a cos bt
a=0.75
b=2%

3

1.R.87.

False. For each 0 there corresponds exactly one value of y.

1.R.88.

3z . . .
False. Tﬂ is not in the range —% <y <g of the arctangent function. However,

the reference angle for 1%71 is ﬂ—:iT” :%. Because tangent is negative in

Quadrants Il and 1V, you have tan™ (—1) =—%.
1.R.89.
f(6) =sec @ is undefined at the zeros of g(#) =cos @ because sec 9 = ! i
cos
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1.R.90.

(a) 0 0.1 0.4 0.7 1.0 1.3

tan(e—%] ~0.9666 | -2.3652 | -11872 | -0.6421 | -0.2776

—cot ¢ -9.9666 -2.3652 -1.1872 —-0.6421 -0.2776

(b) tan (9 - %J =—cot ¢
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PROBLEM SOLVING FOR CHAPTER 1

1.PS.1.
(a) 8:57-6:45 =2 hours 12 minutes = 132 minutes

132 N )

—— = — revolutions

48 4

0= E (27r) = 11—” radians or 990°
4 2

(b) s=rf = 47.25(5.57z) ~ 816.42 feet

1.PS.2.

If you alter the model so that h=1 when t =0, you can use either a sine or a
cosine model.

a= %[max - min] = %[101 —1] =50
d= %[max + min} = %[101+1] =51
b=8r

Cosine model: h=51-50 COS(87Z’t)
Sine model: h=51-50 sin(87zt + %j

Notice that you needed the horizontal shift so that the sine value was one
when t =0.

Another model would be: h=51+50 Sih(Sﬂ't +37”j

Here you wanted the sine value to be 1 when t =0.
1.PS.3.
Given that f is periodic with period ¢ — f(t+c) = f(t)
(a) f(t—2c) :f(t—20+2c) :f(t)
True. f(t - QC) = f(t)

(b) f(t+%cj has a period of ¢, while f(%tj has a period of — = 2c.

False. f(t+lc] # f[lt].
2 2

N=| O
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(c) f l(t+c) =f t+ 1c and f| —t | both have a period of c_ 2¢, but
12 | 2 2 1
fl(t+c) =f t+1c 2 |=#f| = 1
|2 | 272 2°
False. f{ (t+c)}t ( J
(d) f 1(t+4c) =f 1t+2c and f| —t | both have a period of S:2c and
2 1 (2 2 1

f 1(t+4c) =f lt+20 QCJ—f(ltj
2 2

True. 7| (¢4 4¢) |~ 2¢ .

N

1.PS.4.
(a) sin39° = 3000
d
d= :_)’OOO ~ 4767 feet
sin 39°
(b) tan 39° = 3000
X
X = 3000 ~ 3705 feet
tan 39°
©) tan 630 = W 3705
3000
3000 tan 63° =w + 3705
w = 3000 tan 63° - 3705 ~ 2183 feet
1.PS.5.

(a) AABC, AADE, and AAFG are all similar triangles because they all have the
same angles. ZA is part of all three triangles and ZC = ZE = ZG =90°. So,

/B=/D=/F.

(b) Because the triangles are similar, the ratios of corresponding sides are equal.
BC DE FG
AB AD AF
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o} BC DE FG . . .
(c) Because the ratios: opp _ o~ _Pe & sin A it does not matter which
hyp AB AD AF
triangle is used to calculate sin A. Any triangle similar to these three
triangles could be used to find sin A. The value of sin A would not change.

(d) Because the values of all six trigonometric functions can be found by taking
the ratios of the sides of a right triangle, similar triangles would yield the
same values.

1.PS.6.

(a) h(x) =cos® x
3

AVAVIVAVIE

-1
h is even.

(b) h(x) =sin’ x

3

-27

NVAVAVAVAN N

-1
h is even.

1.PS.7.

Given: f is an even function and g is an odd function.
(a) h(x) = [f(x)T
2
h(=x) =[ (-]
2
= [f(x)} since f is even

-hl)

So, h is an even function.
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® h(x)=[g(x)]

r 2
9(-)]
r 2
=[-9(x)]
r 2
=[9(x)]
= h(x)
So, h is an even function.
Conjecture: The square of either an even function or an odd function is an
even function.

since g is odd

1.PS.8.
P =100 — 20 cos(%rt)

(a) 130

0

70
(b) Period =27 -8 _3 ¢ec
87/3 8 4
This is the time between heartbeats.
(c) Amplitude: 20
The blood pressure ranges between 100 -20 =80 and 100 + 20 = 120.

60 sec/min

(d) Pulse rate = ————— =80 beats/min
~ sec/beat
4
(e) Period = 60 = i) sec
64 16
64=—60 :b=%-2ﬂ=£ﬂ
27/b 60 15
1.PS.9.
f(x) =2cos 2x + 3 sin 3x
g(x) =2co0s 2x +3sin4x
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(@) 6

-6
(b) The period of f(x) is 2.
The period of g(x) is 7.
(c) h(x) = A cos ax + B sin fx is periodic because the sine and cosine functions
are periodic.

1.PS.10.

(a) Both graphs have a period of 2 and intersect when x =5.35. They should
also intersect when x=5.35-2=3.35 and x=5.35+2=7.35.

(b) The graphs intersect when x =5.35 —3(2) =—-0.65.
(c) Because 13.35= 5.35+4(2) and —4.65= 5.35—5(2) the graphs will intersect

again at these values. So, f(13.35) = g(—4.65).

1.PS.11.
= X Pt ([ 2|
—— Y ——]
sin @,
(a) ——-=1.333
sin 6,
. sin@, sin60°
sind, = = ~ 0.6497
1.333 1.333
0, =40.5°

anlf, =— = Xx = an 40. ~ 1. ee
(b) tan 6, )2( 2 tan 40.52° ~ 1.71 feet

tan @, =%:>y =2 tan 60° ~ 3.46 feet

(c) d=y—-—x=3.46-171=1.75 feet
(d) As you move closer to the rock, 6, decreases, which causes y to decrease,

which in turn causes d to decrease.
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1.PS.12.
3 X5 X7
arctan x ¥ X - — 4+ — - —
3 5 7
(a) 2
2 \\ 2
-2
The graphs are nearly the same for -1<x <1.
(b) 2
2

The accuracy of the approximation improved slightly by adding the next
term (x9/9).
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