Chapter 2 Linear Equations and Functions

Ex 2.1

Answer le.

We lenow that x 15 the input variable and v 15 the output variable.

The input wariable 15 the independent variable and the output variable iz the dependent
variable.

The variable x i3 the independent variable and ¥ 15 the dependent variable.
Therefore, the given statement can be completed as:

“In the equationy =x + 5, x 15 the independent variable and ¥ 15 the dependent variable.”™

Answer 1gp.
(a)

The domain is the set of all input values. Thizs means that the domain consists of
all the x-coordinates.

The domain of the given relation 15 =4, =2, 0, and 1.

The range 15 the set of all cutput values. Thus, the range consists of all the w-
coordinates.

The range of the given relation 1z 3, 1, -2, and -4

(h) Eepresent the relation in atable.
x| |-2|0] 1]-2
y| 3| 1|3|-24

We need to represent the relation using a mapping diagram. For this, first sort the
input walues and the output walues in the ascending order. Then, write the input
and the cutput values side by side in two rounded rectangles.

Input Ot put
— 4 — 4
2 2
[il 1
1 3
~— —




Draw an arrow from each tnput value to the corresponding output value.
Input Oudpraat
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—4\ |4
2 ] 7 2
)~ = |
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Answer 2e.

From the set of ordered pairs, at first we need to find all the distinct input values, x . The
set of all input values x 1s the domain
From the set of ordered pairs, at first we need to find all the output values y . The set of

all output values y 1is the range.

Answer 2gp.
The given table 1s shown below:

x |2 |41 Jo 1 3
y a4 |4 [4 144

We need to say whether the relation 1s a function.

A function 1s a relation for which each input has exactly one output. If any input of a
relation has more than one output, the relation 1s not a function.
In the table shown above, each input has only one output —4

Therefore the relation 15 _

Answer 3e.

The dotmain 1s the set of all input values. This means that the dotmain consists of all
x-coordinates.
The domain of the given relation 15 -4, -2, 1, and 2.

Mow, the range 15 the set of all output values. Thus, the range consists of all
y-coordinates.
The range of the given relation 15 =3, =1, 2, and =



In order to represent the relation using a graph, plot each ordered patr on a coordinate
plane.

i-2.3) » 3
7 o(l, 2)

e (=4, -3) A

We need to represent the relation using a mapping diagram. For this, first sort the input
values and the output values in the ascending order. Then, write the input and output
values side by side 1n two rounded rectangles.

Input Chutput
-4 =3
2 1
1 2
3 3
N~/ P

Draw an arrow from each input value to the corresponding output value.
Input Outpul

— 4 == — 3
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Answer 3gp.

The graph of the person for the first ten seasons 15 as shown,
Kevin Garnett

Average points
.

o
==
Y

20 22 25 28 28 30 X
Age (vears)

4 function 15 a relation for which each input has exactly one output From the graph, it 1z
clear that no wertical line intersects the graph at more than one point.

Therefore. the relation 12 still a function
Answer 4e.

The ordered pairs are

(5.-2).(-3.2).(3.3). (L)
From the set of ordered pairs, at first we need to find all the distinct input values x . The
set of all input values x 1s the domain.
The domain consists of all the x coordinates:|5,—3.3,—1
From the set of ordered pairs, at first we need to find all the output values y . The set of
all output values y 1is the range.

The range consists of all the y coordinates:|—2,3 —1

The mapping diagram 1s shown below:

Input Output

-3




The graph is shown below:
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Answer 4gp.

We need to graph the equation
y=3x-2 . (1)
The equation (1) 15 linear and represent a line.
Substituting x =0 in equation (1), we have
y=3-0-2
=—2
similarly, for the other values we construct a table of values.

x 0 =] 1 =2 |2
y | =2 —5 1 —-& | 4

We plot all the points from the table and draw a line through these points to get the graph
of the equation as shown below.

i L IR T = TS B - BT

L & 7 6 -5 4 3 2 —11

(0.2}

(-L-5

(-2.-8)

From the graph, it 15 seen that all the points lie 1n a line.



Answer 5e.

The domain 15 the set of all input values. This means that the domain consists of all the
x-coordinates.

The x-coordinates are &, =2, 1, and —2. "We usge the repeated values only once.
The domain of the given relation 15 =2, 1, and &.

Mowr, the range 15 the set of all output values. Thus, the range consists of all the
v-coordinates.
The range of the given relation 1z =3, =1, 5, and &

In order to represent the relation using a graph, plot each ordered pair on a coordinate

plane.
A

3

5 =(1,8)

7

e
(-2, 5) = 5

4

3

2
-43-2-1_11234521’5::_

= (6, -1)
(-2,-3) » -3

-4

We need to represent the relation using a mapping diagram. For this, first sort the input
values and the cutput values 1n the ascending order. Then, write the input and cutput
values side by side in two rounded rectangles.

Input Crutpul
-3 3
|
1
5
0 B




Draw an arrow from each input value to the corresponding output value.
Input Chutpu

Answer 5gp.

L function 15 linear if it can be written in the form vy =mx + & or fix) =mx + &, where m
atd & are constants.

We note that the given function contains x-term. Hence, the given function 15 not linear.

substitute —2 for x 10 the given function to find f2).

A= =—2-1-(-2F

Evwaluate.

P = =2
= -2-1-(-8)
=-2-1+8
=5

The given function evaluates to 5.



Answer 6e.

The ordered pairs are

(—?,4],{2,—5),{1,—2},{—3, 6]
From the set of ordered pairs, at first we need to find all the distinct input values, x . The
set of all input values x 1s the domain.
The domain consists of all the x coordinates: |—7,2.1.—3
From the set of ordered pairs, at first we need to find all the output values v . The set of
all output values y 1s the range.

The range consists of all the y coordinates: [4,—5.—2.6

The mapping diagram is shown below:

Input Output




The graph is shown below:
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Answer 6gp.

The given function 1s
g(xy=—44-2« ... (1)

We need to say whether the function is linear and to evaluate the value when x=-2
A function will be linear only if 1t can be written 1n the form y = mx + &, where m and

b are constants.
The equation (1) 1s a linear function as because 1t can be wrnitten in the form y=mx+ 5.
When x=-2.
g{:—E}z—ﬂr—l-(—E}
=—4+4 [ Multiplying (—ve)x (—ve) = (+ve)
=0

Therefore the required value of ‘g (—2)= D|

Answer 7e.

The dotnain 15 the set of all input walues. This means that the domain consists of all
x-coordinates.

The domain of the given relation 1z 5, 10, 15, and 20.



Iow, the range 15 the set of all output values. Thus, the range consists of all
v-coordinates.

The y-coordinates are 20, 20, 20, and 30 We usze the repeated values only once.
The range of the given relation 15 20 and 30,

In order to represent the relation using a graph, plot each ordered pair on a coordinate
plane.

50
40
30 (15, 30)e (20, 30)
20 e 10, 20)

(5, 20)
10

- T
-25 -20 -15 -10 -5 5 10 15 20 25,

We need to represent the relation using a mapping diagram. For this, first sort the input
values and the output values in the ascending order. Then, write the input and output
values side by side 1n two rounded rectangles.

Input Outpul
) 20
10
30
15 \ /
20

~—

Draw an arrow from each input value to the corresponding output value.
Input Outpul

=
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Answer 8e.
The ordered pairs are
(4.-2).(4.2).(16,—4).(16.4)
From the set of ordered pairs, at first we need to find all the distinct input values x . The
set of all input values x 1s the domain.
The domain consists of all the x coordinates: m

]

From the set of ordered pairs, at first we need to find all the output values y . The set of
all output values y 1s the range.

The range consists of all the y coordinates: |—2,2.—4.4

The mapping diagram is shown below:

Tnput




The graph is shown below:
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Answer 9e.

Domain 15 the set of input values and consists of all the x-coordinates.

The domain of the given relation will be =4, =1, 1, and 2. We note that this result matches
with the data in choice B.

Therefore, the domain of the given relation will be the numbers in choice B,



Answer 10e.

The given diagram 1s shown below:

Input Output
-5 5
—4 2
-1 |

2 -1

A function 15 a relation for which each input has exactly one output. If any mput of a
relation has more than one output, the relation 1s not a function. The relation 1s also a
function if two distinct inputs have got the same output. .
In our case, all the input has exactly one output, so the relation 15 a lﬁmctinn_

Answer 11le.

A relation will be a function only when each input corresponds to exactly one output.

From the figure, we can see that each input 15 mapped onto exactly one output.
Therefore, the given relation 15 a function.



Answer 12e.

The given diagram 1s shown below:

Input Output

A function 1s a relation for which each input has exactly one output. If any mnput of a

relation has more than one output, the relation 1s not a function. The relation 1s also a
function 1f two distinct inputs have got the same output.

In our case, all the input has exactly two outputs, so the relation 1s not ﬁmcl:l@

Answer 13e.

& relation will be a function only when each input corresponds to exactly one sutput.

From the figure, we can see that each input 15 mapped onto exactly one output.
Therefore, the given relation 15 a function

Answer 14e.

It 15 given that the relation given by the ordered pairs (—4,2:},{—]_, 5),{3,6]513;1(?,2) 18
not a function because the inputs —4, 7 are both mapped to the output 2.
The given statement 1s and we need to correct the same.

A function 1s a relation for which each input has exactly one output. If any input of a
relation has more than one output, the relation 1s not a function. The relation 1s also a
function if two distinct inputs have the same output.

In our case, —4_7 are two distinct inputs and that 1s mapped to the output 2, so the

relation 15 a functi a



Answer 15e.

We know that a function 15 arelation for which each input has exactly one cutput.

In the table, x corresponds to the input values and ¥ cotresponds to the output values.

‘We can see that the input 0 15 mapped onto two output values 3 and 2. Similarly, the input
11z mapped onto & and 8.

The inputs 1 and 0 each have more than one output.

Therefore, the given relation 15 not a function.

Answer 16e.
The ordered pairs are
(3-2).(0.0).(1,0).(-2.-1).(2.-1)
We need to tell whether the relation 1s a function
The mapping diagram is shown below:

Input Output

A function 1s a relation for which each input has exactly one output. If any input of a
relation has more than one output, the relation 1s not a function. If two of the inputs have
got the same output, even then the relation can be called function.

In our case, 3 of the inputs are mapped to distinct output and the other two inputs have

got the same output, so the relation 1s a



Answer 17e.

& function is arelation in which each input has exactly one cutput. This means that for
each x-coordinate, there should be exactly one y-coordinate.

In the given relation, each input 15 paired onto exactly one output. Therefore, the given
relation 15 a function.

Answer 18e.
The ordered pairs are
{D,l},[l,ﬂ],[lj},{l?),(-’-!,ffl]
We need to tell whether the relation 1s a function.
The mapping diagram 1s shown below:

Input Output

A function 1s a relation for which each input has exactly one output. If any mnput of a
relation has more than one output, the relation 1s not a function. If two of the mputs have
got the same output, even then the relation can be called function.

In our case, all the inputs have got a distinct output and so the relation is called



Answer 19e.

& function 15 arelation in which each input has exactly one output. This means that for
each x-coordinate, there should be exactly one y-coordinate.

In the given relation, the input —1 is paired onto the outputs =1 and =5 Therefore, the
given relation 15 not a function.

Answer 20e.
It 1s given that the relation given by the ordered pairs (—6 3),{—2,4], (L 5} and {4=ﬂ] 15
a function. We need to include the pair with the above relation which also forms a
function.
The given pairs are

(1,-5).(6.3).(—2.19).(4.4)

A function 1s a relation for which each input has exactly one output. If any input of a
relation has more than one output, the relation 1s not a function. The relation 15 also a
function if two distinct inputs have got the same output.
For the pair (1,—5). the pair cannot be included because (1.5) has its output at 5 and for
the pair (1,—5) it has its output at —5
For the pair (6.3), the pair can be included because there is no input which has 6 in the
x coordinate.
For the pair (—2,19), the pair cannot be included because (—2,4) has its output at 4 and
for the pair (—2,4} it has 1ts output at 4 .
For the pair (4,4), the pair cannot be included because {4 [fl) has 1ts output at 0 and for

the pair (4,4) 1t has its output at4 .

The only pair which can be include in the relation 1s |(6, 3}




Answer 21e.

According to the vertical line test, if any vertical line drawn through the graph intersects
the graph of the relation at more than one point, then the relation 15 not a function.

Diraw two verticals line in the graph and check whether any of these vertical lines
intersect the graph of the relation at more than one point.

A A, A

2 /
—f -
X

Y Y Y

We note that the vertical lines intersect the graph of the relation at one point.

Therefore, the given relation 15 a function.
Answer 22e.

The given graph 1s shown below:

By drawing a vertical line to the graph, it is seen that the vertical line intersects the graph
at only one point and the relation 1s a function 1f and only 1f no vertical line intersects the
graph of the relation at more than one point.



Answer 23e.

According to the wertical line test, if any vertical line drawn through the graph intersects
the graph of the relation at more than one point, then that relation 15 not a function.

Draw two verticals line in the graph and check whether any of these vettical lines
intersect the graph of the relation at more than one point.

A A A

¥

AT
\

N [

Y Y Y
We note that the wvertical lines intersect the graph of the relation at more than one point

Theretore, the given relation 15 not a function.

Answer 24e.

A relation 1s a function if and only 1f no vertical line intersects the graph of the relation at
more than one point. But the relation 1s not a function if the vertical line intersects the
graph of the relation more than once because for a given input, it has got more than one
output so the relation 1s not a function.

Answer 25e.

Step 1 Construct a table of values.
"We have to find a point on the graph. For this, substitute any walue, say, 1 for x in
the given equation and evaluate.
y=1+2

=8

One point 15 (1, 30 Similarly, take some more values of x and find the
corresponding y-values. Construct a table of values.

x | -5 [ -1 ]2 [-2
y | -3 | 1 |4 | o




Step 2 Plot the points.

Plot the points from the table on a coordinate plane.
AY
5

(2, 4)

i
1. 3)
»

' I 4

Y
Step 3 Connect the points with a line or curve.

We note that these points can be joined using a line.

Ay
5

4

y=x+2




Answer 26e.

We need to graph the equation
PE—FEI 0 smsea (1)
substituting x =0 1n equation (1), we have
y=-0+5
=5
similarly, for the other values we construct a table of values.

[(x[o [ [1 [2 |2
yIi5 |6 |4 [7 |3

We point all the points in the graph.

(2.3)

-9-3-?-5-5—4-3-2-11 1 2 3 4 5 & 7 & 9

2
-3
4
-5
6
7
-2
0

From the graph, it 15 seen that all the points lie 1n a line.

Answer 27e.
Step I Construct a table of values.

We have to find a point on the graph For this, substitute any walue, say, 0 for x 1in
the given equation and evaluate,

y = 3{0) +1
=1

One point on the graph 1s (0, 1. Similarly, choose several values for x and find
the corresponding values of ¥

x|-2]-1]0[ 1] 2
y|-5|-2[1]4]7




Step 2 Plot the points.

Step 3 Connect the points with a line or curve.

We note that these points can be joined using a line.




Answer 28e.

We need to graph the equation
y=5-3 . (1)
Substituting x =0 in equation (1), we have
y=5-0-3
=—3
similarly, for the other values we construct a table of values.
x |0 -1 [1 [ [2
Y| 3 -8 |2 13 |7

We point all the points 1n the graph.

t

[l o= L R = R N =]

L & 7 6 -5 4 3 2

From the graph, it 1s seen that all the points lie 1n a line.

Answer 29e.

Step 1 Construct a tahle of values.

We have to find a point on the graph. For this, substitute any value, zay, 1 for x in
the given equation and evaluate.

y=2(1)-7
= -5

One pownt 1z (1, =00 Similarly, take some more values of x and find corresponding
w-values. Construct a table of walues.

x |-1]4a 5] -2
y -9 |1 [z [-11




Step 2 Plot the points.

Plot the points from the table on a coordinate plane.

br
3]
4 -
(5.3) o

4, 1) ®

5 4 -3 -2

-

o
3 4 5 y

(L =5)
[ ]

Step 3 Connect the points with a line or curve.

We note that these points can be joined using a line.

_1| — z_‘_ = T

b.

B

4

5 -4




Answer 30e.
We need to graph the equation
y=-—3x¥2 e (1)

substituting x =0 1n equation (1), we have
y=-3-042

=042

=2
In this way, for the other values we construct a table for y .

x |0 -1 1 —2 2
F |2 5 -1 | 8 —4

We point all the points 1n the graph.

¥

L -3 7T 6 -3 4 3 2 —11

2
-3
A
-5

(2.-4)

From the graph. it 15 seen that all the points lie in a line.
Answer 3le.

Step 1 Construct a tahle of values.

We hawve to find a point on the graph. For this, substitute any walue, say, 0 for x in
the given equation and evaluate.

¥ o= —2[[:])
=10

One point onthe graph 1s (0, 0. Swnilarly, choose several values for x and find
the corresponding walues of v

x|=2[-1] o] 1] 2
y| 4zl ol-2]-4




Step 2 Plot the points.

(-1, 2

4 e (1, 4)

Step 3 Connect the points with a line or curve.

We note that these points can be joined using a line.

A,

=Y




Answer 32e.
We need to graph the equation
1
==x+2
7732
substituting x =0 1n equation (1), we have

1
LY
Y=3

=0+2

=7
In this way, for the other values we construct a table for y .

' x |0 -1 |1 -2 |2
Y12 |15 [25]1 3

We point all the points 1n the graph.

¥

(-2.1)

-2

53

From the graph, it is seen that all the points lie in a line.



Answer 33e.

Step I Construct a table of values.

We have to find a point on the graph. For this, substitute any value, say, 4 for x 1n
the given equation and evaluate.

3
= —2(4) -1

y=-7(4)
= 31
= 4

One pownt 15 (4, =4 Sunilarly, take some more values of x and find cormresponding
y-values. Construct a table of values.

x -4 0] 2z |-2
5 | 1

5 -1 |2 | L

d > | 3

Step 2 Plot the points.

Plot the points from the table on a coordinate plane.

Ay

A

gt
-
| LA




Step 3 Connect the points with a line or curve.
We note that these points can be joined using a line.

5

-5
Y
Answer 34e.
The given function 1s
f{x}=x+15 ______ (1)

We need to say whether the function 1s linear and to evaluate the value when x =8
A function will be linear only if it can be written in the form y = mx + b, where m and
b are constants.
The equation (1) is a linear function as because i1t can be written in the form y=mx+ 5
Whenx=8§.
f(8)=8+15
=23

Therefore the required value of | f(8)=23

Answer 35e.

A function will be linear if it can be written in the form y=mx + b or fix) =mx + &,
where 2 and & are constants.

We note that the given function 1z not of the form fix) =mx + &
Therefore, the given function 15 not a linear function.

substitute —3 for x 1o the given function to evaluate f—3).

=37 +1

sinplify

F(-3)=9+1
= 10

The given function evaluates to 10



Answer 36e.
The given function 1s
f[x]=|x|+1ﬂ U § )
We need to say whether the function 1s linear and to evaluate the value when x=—4
A function will be linear only if it can be written in the form y = mx + b, where m and

b are constants.
The equation (1) 1s not a linear function as because |x| is not included in the form

y=mx+b.
When x=—4.
f(-4)=|-4|+10
=4+10 | Using|x|=x |
=14

Therefore the required value of | f(—4)=14

Answer 37e.
A function 1z a linear function f 1t can be defined 1n the form y=mx + & or fix) =mx + &,

where #2 and b are constants.

Eewrite the given function.

Ax)=0x + 6.

We note that the given function 15 of the form fx) =mx + 5
The given function 15 a linear function

substitute 2 for x in the given function to evaluate f{2).

J2y=002)+¢6

simplify.
f[E) =0+46
= 6

The given function evaluates to 6.



Answer 38e.
The given function 1s
g{x}=x3—2x2+5x—ﬁ ______ (1)
We need to say whether the function 1s linear and to evaluate the value when x=-5
A function will be linear only 1f 1t can be written in the form y = mx + b, where m and
b are constants.

The equation (1) 1s not a linear function as because ¥ .x* is not included in the form

y=mx+b.
Whenx=-5.
g(-5)=(-5) —2(-5)" +5(-5)-8
=—125-50-25—8
=—208

Therefore the required value of | g (—5} =—-208

Answer 39e.

& function will be linear if 1t can be written in the form y=mx + & or fix)=mx + &,
where 2 and & are constants.

Eewrite the given function in the form fx) =mx + &

-2
B(x) = —x+7

The given function 15 linear,

substitute 15 for x to evaluate &(12).

k(15 = é(m)w

simnplify.

Ez(lﬁ) = —2(5)+?
= —10+7
= -3

The given function evaluates to —3.



Answer 40e.
The given equations are
¥ =|x.x =|y|and|y| =|x]
We need to determine which relation 15 a function
Rewrite the function v = |x|

x.x=0
= —x.x =0

The graph of y =|x| 1s shown below:

=&

From the graph, it 1s seen that from the vertical test, for a single input, 1t has got only one
output. Therefore the relation 1s a function.



Rewrite the function x =|3«|
y.yz0
x=
-».y=<0

The graph of x =| y| 1s shown below:

From the graph, it 15 seen that from the vertical test, for a single input, it has got two
outputs. Therefore the relation 1s not a function.



y=|x|,y2ﬂ
=—|x|,y-::ﬂ
xx20,y=0
—x.x<0,y=0
= —x.x20,y<0
xx<0,y=<0

The graph of | y| = |x| 1s shown below:

From the graph. it 1s seen that from the vertical test, for a single input, 1t has got two
outputs. Therefore the relation 1s not a function.

Answer 41e.
Eeplace & with a in fla + &) = fla) + fE).
Sa +a)=Ffla) + fla)
simplify.
Fla+a) = fla)+ fla)
f(2a) =2 Fla)

Thus, we can see that f[Ecz) = 2- f(cx) .



In order to find A0, substitute 0 for @ in f(Ecx) = .2 f[cx).
7[2(0)] = 2- 7(0)
S{o)=0

Thus, we can see that A0 =10,

Answer 42e.

The graph 1s shown below:
y

3 .9 d

(20(31.3) (26.3)
2 L .
(23271(23.2)
Fmishng place

1 L
(24(EF(EE.1)
X

1 23456789 101112131415161718192021 2223 24 7536

Ape

The given ordered pairs are
(20.3).(21.3).(23.2).(24.1).(24,2).(25.1).(25.2).(26.1).(26.3)

A function 1s a relation for which each input has exactly one output. If any input of a

relation has more than one output, the relation 1s not a function.

In the given ordered pairs, (24,1),(24.2) the mput 24 has got two outputs 1 and 2

respectively. Again in the ordered pairs, (26, 1),{26,3] . the mnput 26 has got two outputs

1 and 3 respectively.

Therefore the given ordered pairs
{:213,3},(2]_,3),(23,2],(24,1},{24,2),(25,l},(ZS,Z),(Zﬁ,]],[Zﬁ,B} 15 not

lfunction| .



Answer 43e.
& function 15 arelation in which each tnput has exactly one output. This means that for
each x-coordinate, there should be exactly one y-coordinate.

From the given graph, we note that for each input value there 15 exactly one output value.

Therefore, the ordered pairs (starts, wins) represent a function.

Answer 44e.
It 15 given that the volume of a cube with edge length 5 1s given by the function
P’{S) =5
We need to find 7 (4)
Here ., s=4

Therefore, the volume is

v(4)=4
| Vi4)=64
V7 (4) represents the volume of a cube with edge length EI

Answer 45e.

cubstitute & for » in the given function to evaluate FT6).
4

V(6) = E;?T[E)E

simplify.

%;rr[esf = 2887
= 9047786842
m Q05

Thus, the given function evaluates to 902 approximately.

The function F{6) represents the volume of the sphere when the radius 13 6.



Answer 46e.

It 1s given that for the period1999-2004, the average number of acres w in thousands
used to grow watermelons in the United States can be modeled by the function

w(t)=—626c+172 (1)
Where 1 1s the number of years since 1999 We need to determine a reasonable domain
and range for w(z).
For the peniod 1999-2004, number of years
= 2004 -1999
=3
In the year 1999, ¢t=0
Substituting the value of ¢ =0 1n equation (1). we have
w(0)=—6.26x0+172
=172
Substituting the value of ¢t =5 1n equation (1). we have
w(5)=-6.26x5+172

=140.7

The reasonable domain 1s 0,5 and
The reasonable range 15 |172,140.7

The average number of acres w in thousands used to grow watermelons from the year
1999-2004 15 172-140.7. As the number of years increases, the range . the number of

acres goes on decreasing.

Answer 47e.

a. We have to find a point on the graph. For this, substitute any value, say, 15 for Jin
the given equation and evaluate.

B(15) = 1.95(15) + 287

2925 + 2877
5795

One point on the graph s (15, 57.95). Similarly, choose several values for J and
tind the corresponding values of (/).

I 15 18 21 23 24
R(E) | 5795|638 | 69.65 7355|755




Connect these points using a line segment.

A (24, 75.5)
74 {23, 73.55)

T2
i
(21, 69.65)
(5%33

GG

(15, 63.5)

64

Height (inches)

(15, 57.95)

()" 15 17 19 21 23/
Length (inches)

From the graph, we can see that the length varies from 15 to 24 Thus, a
reasonable domain will be 15 =7 = 24,

We note that the minimum wvalue of 205 12 at 2(12), which 15 57 95 and the

mazimutn value 15 at 2(24), which 15 7.5, & reasonable range will be

57.95=R(1) =755
h. For a length of 155 inches, the height of the bone will be equal to 2(15.5).

substitute 155 for £ in the given equation and evaluate.

(15.5) = 1.95(15.5) + 28.7

= 30225+ 287
= 58925
e 59

The female will be about 59 inches tall.

c. The height of a female 15 given as 2 feet 11 inches. This means that &) will be
Steet 11 inches or 71 inches.

substitute 71 for 200 in the given equation to determine [
T1=1951+287



subtract 287 from both sides of the equation
T1— 287 = 1950 + 287 - 287

425 = 1.95]

Divide both the sides by 1,95

423 195

195 195
21.6923 = |

217 = {

The length of the bone, for a height of 5 feet 11 inches, will be 21.7 inches.

Answer 48e.

It 15 given that a climber on Mount Rainier in Washington hikes from an elevation of
5400 ft above sea level to Camp Muir, which has an elevation of 10,100 fz. The

elevation in s in f# can be modeled by
h(r)=1000¢+5400 (1)
Where r 15 the time 1n hours. We need to graph the function and determine the reasonable

domain and range.
The graph of the equation (1) 15 shown below:

i

10800 h(t)=1000z+5400

-10800

substituting 4 =10100,1n equation (1), we have
10100 =1000z¢ + 5400
1000¢ =10100 — 5400

1000¢ = 4700
- 4700
1000
t=47
The reasonable domain 15 E 4.7

The reasonable range 1s |54DD, 10 lﬂ{}|



When ¢ =3 5hows,
Substituting ¢ =3 Showrs, in equation (1), we have

h(3.5)=1000x3.5+5400
=8900

The climber’s elevation after hiking 3.5 hours 1s

8900 ##

Answer 49e.

(a)

(h)

(c)

We lenow that the set of tnput values (x-coordinates) 15 called the domain of'a
relation. Similarly, the set of output values (y-coordinates) 1s called the range of'a

relation.

It 18 given that the population (p) corresponds to x-coordinates and the electoral
votes (V) correspond to y-coordinates.

Thus, the domain of the given relation 15 11,220,000, 12,280,000, 12 420,000,
15,980,000, 18,980,000, 20,850,000, and 33, 870000,

similarly, the range of the given relation 12 20, 21, 27, 31, 34, and 55,
We lenow that a function 15 arelation for which each input has exactly one output.

From the table, we can see that each input () 15 mapped onto only one output
The given relation 15 a function.

In the ordered pairs (v, p), the input 12 the electoral wotes v, and the cutput 15 the
population p in millions.

From the table, we can see that input 21 15 mapped onto more than one cutput.
Therefore, the given relation 13 not a function.



Answer 50e.

The table 1s shown below:

Merchandise $0.01-330.00 $30.01-$60.00 | $60.01-5100.00 | Over $100.00

Cost | 1
Shipping Cost | $4.50 | $7.25 | $9.50 $12.50

(a)
A function 15 a relation for which each input has exactly one output. If any mput of a

relation has more than one output, the relation 1s not a function. The relation 1s also a
function if two distinct inputs have got the same output.

The shipping cost 1s not a function of merchandise cost because for a single shipping
cost, the merchandise cost varies in the interval.

(b)
The merchandise cost 1s a function of the shipping cost because any interval of

merchandise cost, it has a single shipping cost.

Answer 51e.

substitute & for x, and 2 for v 1n the given expression
yp=3  d=F
x—4 £ —4

FPertorm the subtraction operations from left to right in the numerator and the
denominator.

2-3 -1

6 —4 2
2
: : 1
The given expression evaluates to — —

Answer 52e.

We need to evaluate the expression

‘}l_g, when x=3 y=4
A
Substituting the value of x=3, v =4 in the expression 'v_i, we have
x—
y—8 4-8
x—2 2

=L



—8

Therefore the value of the expression - 5
I —_—

Answer 53e.

15

substitute —3 for x and =2 for ¥ in the given expression
3 (=9
-3-1

. - & : :
The given expression 1s of the form 3 where @ and b are expressions with two of more

operations. We can simplify expressions of thiz form by following the order of operations
and working separately above and below the fraction bar.

By the order of operations, worlk above and below the fraction bar separately.
We can evaluate the expression abowe the fraction bar, =3 — (=3

subtract.
—3—(—5) = =345
= 2

Iext, evaluate the expression below the fraction bar, =3 — 1.
subtract.
—5-1=-4
Dinde.

2 _1

-4 2

: : 1
Thus, the given function evaluates to — —.

Answer 54e.

We need to evaluate the expression

24_‘?, when x=—17,y=8
15—x
Substituting the value of x=—17, =8 in the expression 15_'}:, we have
"

24—y  24-8
15-x 15-(-17)

16 :

= Us —ve |x(—ve)=(+ve
16



Therefore the value of the expression ?4 X

T
—x
1

2

Answer 55e.

Subtract 16 from both sides of the equation.
Sx4+16-16 = 3116

3x =15
Diwvide both the sides by 5 to solve for x.
3x 15
B 5
x=25
Check.
substitute O for x in the original equation
sx+ 16 = 31
7
3[5:1 + 16 = 31
7
1594+16 = 31
3l.= 31 #

Therefore, the solution of the given equation 15 3.

Answer 56e.
To solve the equation
Ax-7=17 . (1)
At first, we need to 1solate the term containing x we need to add +7
to both the sides of the equation (1),
—A4x—T+T7=17+7

—4x=24

X=

4
x=—6

The required value of

To check:
—4x—T=—4x(—6)-7 [Using x =—6]
=24-7
=17
Hence checked.



Answer 57e.

Add 3x to each side of the equation.
Sx4+ 12+ 53 = -3x -4+ 3x

Bx+12=—4

subtract 12 from each side.
Sr+12-12 = -4 -12

Bx = =16

Divide each side by 8.

B _ <16
8 8

x= =2
Check.
substitute —2 for x 1n the original equation and evaluate.

Sx+12 = —3x -4

S(-2)+12 2 —3(-2) - 4

T B

2 = .

Therefore. the walue of x 15 -2

Answer 58e.

To solve the equation
5—8z=25%+4= .. (1)
At first, we need to collect the terms containing z to the left side and the constant terms
to the right hand side of the equation (1)
—8z—4z=25-5
—12z=20
o
-12
5

-3 [ Dividing both numerator and denominator by 4]

L]
Il

Z

The required value of |z




25+4z=25+4x[——]

_95-20
3

(]
I"'h'lll LA

Hence checked.

Answer 59e.

Lultiply both sides of the equation by the least common denominator 2.

zE[av - 4)} - 2(30)

5(3v-4) = 60

Use the distributive property to open the parentheses.

5(3v) - 5(4) = 60
150 - 20 = 60

Add 20 to both sides of the equation.
10w — 20+ 20 = &0 + 20

15v = B0
Divide both the sides by 15 to solve for v,
15v &80
15 15
16
y o= —

3



Check.

: 16 : . :
substitute — for v in the original equation,

5
23 —4) = 30
(3 -4)
2 E;
5
—(16-4) = =0
(16~ 4)
5
—[12) = 30
(12
a0 = 20

Therefore, the solution of the given equation 1s z

Answer 60e.

To solve the equation

6(4w+1)=1.5(8w+18)

Using distributive law,

6-(4w)+6-(1)=1.5-(8w)+1.5-(18)
24w+6=12w+27 (1)

LRl

At first, we need to collect the terms containing w to the left side and the constant terms
to the right hand side of the equation (1)

2dw—-12w=27-6
12w=21
21
wW=—
12

w=—

4

The required value of |z

[Dim'ding both numerator and denominator by 3]

To check:

5{4W+1}=ﬁ-{4-[£)+1} {Usmgw{]

=6-[7+1]
=6-8
=48

1.5(8w+18)= 1_5[3 -G]Hs] [Usiﬂgw _ ﬂ

=1.5[14+18]
=1.5[32]

=48
Hence checked.



Answer 61e.

Add & to both sides of the inequality.
dx—6+6 =846

2x = 14

Divide both the sides by 2.
2x 14
By IiE

2 2

x =7

The solution includes all the numbers greater than 7.

Graph the solution set.

whade all the regions to the right of 7. An open dot 15 used to indicate 7 15 not a solution
of the given inequality.

-
o 1 2 3 4 5 B 7 B 8 10

Answer 62e.
To solve the inequality
E x+7=>=0 (1)
4
Adding —7 to both the sides of equation (1) we have
lx+?—?}—?
4

lx::-—?
4

Multiplying the whole inequality with 4, we have

The graph of x > —28 1s shown below:




Answer 63e.

Add 2x to both sides of the inequality.
15-2x-15=27-15

—2x = -8

Divide both the sides by —2. Eeverse the inequality since it 13 divided by a negative
fiumb er.

xr 8
-2 -2
x =4

The solution includes all the numbers greater than or equal to 4.

Graph the solution set.

shade the region to the right of 4. Use a shaded circle at 4 to dencte that 4 13 also included
in the solution set

=

-i—t } } } } } } L i : ==
w8 6 4 2 0 2 4 6 8 10

Answer 64e.

To solve the inequality
$—x<3 (1)
Adding —4 to both the sides of equation (1) we have
4—x—4<3-4
—x<—1
Multiplying the whole inequality with —1 to —x < —1, we have

The graph of x>1 is shown below:

] x>1

Answer 65e.



Add 1to each expression.
-7T4+1<bx-14+1<5+1

—6 < bx < 6

Divide each expression by &
- 6x 6
—_— — =

) & )
-1<zx<1

The solution includes all real numbers greater than —1 and less than 1.

Graph the solution set.

whade all the regions between —1 and 1. Open dots are used to indicate —1 and 1 are not
solutions of the given tnequality.

-
-5 -4 3 -2 1 0 1 2 3 4 B
Answer 66e.
To solve the inequality

x—2=<lordx+3=19

Adding 2 to both the sides of the inequality x—2 =<1 we have
x—242<1+2
x=3
Adding —3 to both the sides of the mnequality we have
4x4+3-3219-3
4x=16

16

x> —
4
x=4

The graph of x >1 1s shown below:

b
P,

The solution of ‘x = (—o0_3]w[4.m)




