Chapter 2 Linear Equations and Functions

Ex 2.5

Answer le.

The equation that represents the direct vanation between two vartables x and y 15 v =ax.
The variable ¢ 15 a nonzero constant and 1 called the constant of varation,

Answer 1gp.

The direct variation equation 15 ¥ = ax, which denotes that v varies directly with x.

substitute 3 for x, and =% for v since the given ordered pair 15 a solution,

~9=a(3)

Divide each tertn by = to solwve for a.

o _
3 3
-3 =aua

Eeplace a with =3 in y=ax.
y=-3x

The direct variation equation that has (3, =% as the solution 15 ¥y =—3x.

HNow, we hawve to graph the line ¥y =—3x For this, we need at least two points.

One of the points on the line 15 (3, =9, Substitute any value, say, 0 for x in the direct
variation equation to get one more point.

i —3(0)
=10

We get the point as (0, 07,



Plot the points on a coordinate system and join them using a straight line.
¥y
10

8
=}
4

i, 0)
A0 -8B 6 -4 P 2 4 6 & 10,

(3, -9)

Answer 22e.

The equation y=ax represents direct variation between x and y, and y 1s said to vary
directly with x. The nonzero constant @ 1s called the constant of variation.

From a given table of ordered pairs (x,y), we find the ratio 2 for each pair of x and y.
X

If the ratio is same for each pair of x and y, then we can determine that x and y show
direct variation.

Answer 2gp.

The given ordered pair 1s:

(-7.4)
We need to write and graph a direct vanation equation that has the given ordered pair as a
solution.

The equation y =gax represents direct varnation between x and y, and y 1s said to vary
directly with x. The nonzero constant @ 1s called the constant of vanation.



Though the given ordered pair (—7.4) 1s a solution, therefore
Use the given values of x and y to find the constant of vanation.
y=ax [Write direct variation equatio ]
4=a(-T7) [Substitute 4 fory and -7 fnrx]

a=—— [Sﬂl‘i-"f: for c;r]

Substituting a=— = for ain y=ax gives the direct vanation equation,

4
y=—c-x

7

The above equation 1s of the form y =mix+c, where m 1s the slope and ¢ 15 intersection

with v axis.

Therefore the equation y=— i x 15 a equation of line which passes through the point
(0,0) and the given ordered pair (—7,4).
Therefore the graph can be shown as below:

£
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Answer 3e.

The direct variation equation 15 ¥ = ax, which denotes that v varies directly with x.

substitute 2 for x, and & for v since the given ordered pair 15 a solution

6= a(2)



Divide eachterm by 2 to solve for a.
2a
2

=

g b3 | O

Mow. we have to oraph the line v = 3x. For thiz, we need at least two points.

Eeplace a with 3 in v =ax.

Ot y=3x :t one more
po
¥ The direct variation equation that has (2, 6) as the solution 15 3 = 3x.

=10

We get the point az (0, 0.

Plot the points on a coordinate system and join them using a straight line.
Y\
10
y=3x g

(2, 6)
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Answer 3gp.

The direct variation equation 15 ¥ = ax, which denotes that v varies directly with x.

substitute o for x, and 3 for v since the given ordered pair 15 a solution.
a3 =a(3)

Divide each term by 5 to solwe for a.
Sa
5

= &

| d |



Eeplace a with g in ¥ =ax.

= —x
g 5

. . . o 3
The direct variation equation that has (5, 2) as the solution s » = —x.

: E: : :
MNow, we have to graph the line v = gx. For this, we need at least two points.

One of the points on the line 15 (3, 3. Substitute any value, say, 0 for x in the direct
variation equation to get one more point.

y =20

=10
We get the point as {0, 0),

Plot the points on a coordinate system and join them using a straight line.
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Answer 4e.
The given ordered pair 1s:
(-3.12)

We need to write and graph a direct vaniation equation that has the given ordered pair as a
solution.



The equation y=ax represents direct vanation between x and y, and y 1s sa1d to vary

directly with x. The nonzero constant a 1s called the constant of variation.

Though the given ordered pair (—3,12} 15 a solution, therefore
Use the given values of x and y to find the constant of variation.

y=ax [Write direct variation equatio ]
12 = a(—S) [Substimte 12 for y and —3 fnrx]
a=— 1; [Sclve for a]
a=-4
Substituting g =—4 for g in y=gqx gives the direct vanation equation,
v=—4x

The above equation 1s of the form y=mix+ ¢ where m 1s the slope and ¢ 15 intersection
with v axis.

Therefore the equation y =—4x 1s a equation of line which passes through the point
(0.0) and the given ordered pair (—3,12).

Therefore the graph can be shown as below:




Answer 4gp.
The given ordered paur 1s:
(6.2)
We need to write and graph a direct variation equation that has the given ordered pair as a
solution.
The equation y =gax represents direct variation between x and y, and y 1s said to vary
directly with x. The nonzero constant 2 1s called the constant of vanation.
Though the given ordered pair (6,—2) is a solution, therefore
Use the given values of x and y to find the constant of variation.
V=ax [Wﬁtﬂ direct varation equatio ]
—2=a(6) [Substitute —2 fory and 6 for x|

B
Il
I

[Solvc for a]

B
I
I

Lo | =ty | b2

sSubstituting a = 3 for a in y=ax gives the direct variation equation,

1
y=—-x

3
The above equation 1s of the form y = mx+ ¢, where m 1s the slope and ¢ 15 intersection

with v axis.
! 1 : - : :
Therefore the equation y=— 3 x 1s an equation of line which passes through the point

(0,0) and the given ordered pair (6,—2).
Therefore the graph can be shown as below:
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Answer 5e.

The direct variation equation 15 ¥ = ax, which denotes that v varies directly with x.

substitute & for x, and —21 for ¥ since the given ordered pair 13 a solution,

~21=a(f)

Divide each term by 6 to solve fora.

—21  fa
& )
-35 =aq

Eeplace a with 2.5 1n the direct vartation equation.
v =-=325x

Thus, the direct variation equation that has (6, —21) as the solution 15 y =—3 5x.

Mext, we have to graph the line v =—3 0x. For this, we need at least two points.

One of the points on the line 15 (6, —21). Substitute any value, say, 0 for x to get one more
potnt.

y = =3.5(0)
=0

We get the point as (0, 0).

Plot the points on a coordinate system and join them using a straight line.

y= - 3l5x

{0, 0y

5 12 16 20y

(6, -21)



Answer 5gp.

We have the direct variation equation that relates & and ¢ as o = 0.0625¢.

since the radiug 15 given as 0.6, the diameter o will be 200.6) or 1.2, Substitute 1.2 for o
1.2 =00625¢

Divide each side by 00625 to solve for .

1z 0062%
0.0625 0.0625
19.2:= ¢

Therefore, the time taken to form the hailstone may be 122 minutes.

Answer 6e.
The given ordered pair 1s:
{4,10)

We need to write and graph a direct variation equation that has the given ordered pair as a
solution.

The equation y=ax represents direct variation between x and y, and y 1s said to vary

directly with x. The nonzero constant a2 1s called the constant of vanation.

Though the given ordered pair (4, 1{}) 15 a solution, therefore
Use the given values of x and y to find the constant of varnation.

¥V=ax [Writedjrtct variation equatio ]
10=a(4)  [Substitute 10 for y and 4 for x|
a= ? [Solv-:—: for a]
5
a=—
.

Substituting a = 5 for a in y =eax gives the direct vaniation equation,

5
y=_-x

2

The above equation 1s of the form y =mix+ ¢, where m 1s the slope and ¢ 1s intersection
with v axis.

Therefore the equation y = %x 15 a equation of line which passes through the point {[:l, 0})

and the given ordered pair (4,10).



Therefore the graph can be shown as below:
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Answer 6gp.
The table below gives the length of a side of a tooth and the body masses for each of s1x
great white sharks.
Tooth length, ¢(cm)
18 24 29 36 47 58
Body mass. m(kg)
80 220 375 730 1690 3195
We need to find whether tooth length and body mass show direct variation.
To find the ratio of the body mass m to the tooth length ¢ for each shark, we have:
Tooth length, t(cm:]
1.8 24 29 36 47 58
Body mass, m(ﬁg]
80 220 375 730 1690 3195
m
" 4444 | 91667 | 12931 | 20278 | 35957 550.86

Since the ratio — varies widely, therefore tooth length and body mass show

t
direct variation.




Answer 7e.

The direct variation equation 15 ¥ = ax, which denotes that ¥ varies directly with x.

substitute =2 for x, and —1 for v since the given ordered pair 13 a solution.

~1=al-5)

Divide each term by =5 to solve for a

-1 _ -5
-5 -5
02 = a

Eeplace @ with 0.2 in the direct variation equation.
y=102x

Thus, the direct variation equation that has (=5, =17 as the solution 15 y = 0.2x.

MNext, we have to graph the line v = 0.2x. For this, we need at least two points. One of the
points on the line 13 (=2, —=1). Substitute any value, say, 0 for x to get one more point.

y = 0.2(0)
=0

We get the point as {0, 0),

Plot the points on a coordinate system and join them using a straight line.

¥ A

10
&
6
4

p=0.2x

?
{0, 0

5 -1) =2

Answer 8e.
The given ordered pair 1s:
(24.-8)

We need to write and graph a direct vanation equation that has the given ordered pair as a
solution.

The equation y =gax represents direct variation between x and y, and y 1s said to vary

directly with x. The nonzero constant 2 1s called the constant of vanation.



Though the given ordered pair (24, —8) 1s a solution, therefore
Use the given values of x and y to find the constant of vanation.

V=ax [Write direct vanation equatio ]
—8=a(24) [Substitute —8 for y and 24 for x|
a= —i [Sﬂh’f_‘; for .::r]
24
1
a=——
3

Substituting a=— 3 for a in y=ax gives the direct variation equation,

1
y=—-x

3

The above equation 1s of the form y =mix+c . where m 1s the slope and ¢ 15 intersection

with v axis.

1

Therefore the equation y=— 3 x 1s a equation of line which passes through the point

(0,0) and the given ordered pair (24,—-8) .

Therefore the graph can be shown as below:




Answer 9e.

The direct variation equation 15 v = ax, which denotes that v varies directly with x.

. 4 . . . .
substitute 2 tor x, and —4 for ¥ since the given ordered pair 15 a solution,

el

Diwide each term by % to solve for a.

-3 =g

Eeplace a with =3 1n the direct varation equation.
¥ =-3x

: . : 4 .
Thus, the direct variation equation that has [E— 4] as the solution 15 y =—3x.

Mext, we have to graph the line v = —3x For this, we need at least two points. One of the

: I : .
points on the line 1z [E_ 4]  Substitute any value, say, 0 for x to get one more point.

y = =3(0)
=10

We get the point as {0, 0,

Plot the points on a coordinate system and join them using a straight line.
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Answer 10e.

The given ordered pair 1s:

(125.5)

We need to write and graph a direct vanation equation that has the given ordered pair as a

solution.

The equation y=gax represents direct vanation between x and y, and y 1s said to vary

directly with x. The nonzero constant a 1s called the constant of variation.

Though the given ordered pair (12.5.5) 1s a solution, therefore
Use the given values of x and y to find the constant of variation.
[Write direct variation equatio ]

Y =X

5=a(12_5}

a= li [Suh—‘t for a]
2

a==
5

Substituting a = g

2

5

y=_-x

[Substitute 5 for y and 12.5 for x]

for ain y=ax gives the direct vanation equation,

The above equation 1s of the form y=mix+ ¢, where m 1s the slope and ¢ 1s intersection

with v axis.

2
Therefore the equation y = EI is a equation of line which passes through the point {U, 0)

and the given ordered pair (12.5,5).

Therefore the graph can be shown as below:
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Answer 11le.

The direct vanation equation for the variables x and ¥ 12 v = ax.

In order to find the value of @, substitute the given values for x and y.

8 = a(4)

Diwvide each term by 4 to solve for a.
8 _ a(4)
4 4
d=a

Eeplace a with 2 1h v = ax.
y=2x

Thus, the direct variation equation that relates the given values 13 v = 2x.

substitute 12 for x in the abowe equation and find the walue of ».
¥y = 2[12)
= 24

The value of v 15 24 when x 15 12,

Answer 12e.

The given values of x and y 1s:
x==3 y=-5
We need to write an equation that has relates x and y and then find y when x=12 .

The equation y=ax represents direct variation between x and y, and y 1s said to vary

directly with x. The nonzero constant a is called the constant of variation.

Though the values x =—3, y=-5 1s a solution, therefore
Use the given values of x and y to find the constant of variation.

y=ax [Write direct vaniation equatio ]
—5=a(-3) [Substitute —5 for y and —3 for x|
a= g [S::-lve for a]

Substituting a = 5 for ain y=ax gives the direct variation equation that relates x and

Vis,




Substituting x =12 1n the equation y= %x ., We have:

y==x

5
=§(13}

=5x4
=20
Therefore, whenx =12 | y value 1s .

The above equation 1s of the form y =mx+¢, where m 1s the slope and ¢ 15 intersection
with v axis.

Therefore the equation y = %x 15 an equation of line which passes through the point

(0.0) and the given ordered pair(—3,-5).

Therefore the graph can be shown as below:




Answer 13e.

The direct variation equation for the variables x and ¥ 15 v = ax.

In order to find the value of @, substitute the given values for x and .
=7 =al33)

Divide each term by 35 to solve for a.

= a(35)
35 35
=02 =2

Eeplace a with —0.2 1n vy =ax.
y=-02x

Thus, the direct variation equation that relates the given values 15 v =—0.2x.

Substitute 12 for x in the above equation and find the value of ¥
¥ = —02(12)
= —-24

The value of v 15 —2.4 when x 15 12,

Answer 14e.

The given values of x and y 1s:
x=—18 yv=4
We need to write an equation that has relates x and v and then find vy when x=12 .

The equation y=ax represents direct variation between x and y, and y 1s said to vary
directly with x. The nonzero constant a 1s called the constant of varation.

Though the values x =—18, y =4 1s a solution, therefore
Use the given values of x and y to find the constant of variation.

y=ax [Write direct variation equatio ]
4=a(—18} [‘Suhstimteil fory and —18 fc-rxl
=—i [Sclve for a]
18
2
a=——
9
Substituting a =—— for ain y=ax gives the direct variation equation that relates x and
V18,
2
y=——x
) 0




substituting x =12 in the equation yz—gx . we have:

Therefore, when x =12 _ y value 1s |§
The above equation 1s of the form y=mix+ ¢, where m 1s the slope and ¢ 1s intersection
with v axis.
) 2 . ) ) ! ]
Therefore the equation y=— 5 x 1s an equation of line which passes through the point

{ﬂl,ﬂ} and the given ordered pair (—13,4) ]

Therefore the graph can be shown as below:

(~18.4)

4

1 I I
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Answer 15e.

The direct variation equation for the variables x and y 15 v = ax.

In order to find the value of @, substitute the given values for x and y.
-1.6 =a(4.8)

Divide each term by —4 8 to solve for a

-16 .:1[—4.8)
48 48
1
— =
3

substitute 12 for x in the abowe equation and find the value of ¥

y = 5(12)

= 4
Therefore, wvalue of v is 4 when x 15 12

Answer 16e.

The given values of x and y 1s:
2

x=—_, y=—10

3
We need to write an equation that has relates x and y and then find y when x=12.

The equation y =ax represents direct variation between x and y, and y is said to vary
directly with x. The nonzero constant a2 1s called the constant of vanation.

Substituting x =12 in the equation vy =—15x _ we have:
y=—15x
=-15(12)
=-180
Therefore, when x=12, y value 1s @

The above equation 1s of the form y =mix+c¢, where m 1s the slope and ¢ 1s intersection
with v axis.
Therefore the equation y =—15x 1s an equation of line which passes through the point

{U, 0) and the given ordered pajr(i ;lﬂ] )
\



Therefore the graph can be shown as below:

- A

-1 1

y=—15x

2
-10-} —-=10
o (3-10]

Answer 17e.

The direct variation equation for the variables x and ¥ 15 v = ax.

We can see that only the equations given in choices B and € are of this form. Let us
check these two equations by substituting 2 for x, and 15 for »

1
= — = 6
¥ 6;: ¥ x
1g < é[z) 18 < 6(3)
18 = - 18 = 18
2

The equation v = 6x satisfies the given solution.

Therefore, the equation given in choice C 1z a direct variation equation that has (3, 18) as
a solution.



Answer 18e.
The given equation 1s:

y=—8x
We need to find whether the equation represents direct vanation.

Since the given equation y =—8x 1s of the form v =ax therefore the equation

represents direct variation.

Comparing y=—8x with y=ax_, we have:
a=—8
The constant of vanation 1s .

Answer 19e.

An equation represents direct variation equation if 1t 15 of the form y=ax.

Add 4 to both sides of'the equation to solve for v,
y—4+4 =3x+4

¥y =3x+4
The resultant equation 15 not of the form vy =ax.

Therefore, the given equation does not represent direct variation.

Answer 20e.

The given equation 1s:
3y—7=10x
We need to find whether the equation represents direct vanation.

The equation y=ax represents direct variation between x and y, and y 1s said to vary
directly with x. The nonzero constant a 1s called the constant of variation.

Rewriting the given equation, we have:

3y—-7=10x
3y=10x+7  [Taking 7 on right side]
10 7
y=oity [ Dividing both side by 3]

Since the above equation 1s not of the form y =ax, therefore the equation

doesn't represent| direct variation.




Answer 21e.

The direct varation equation 15 ¥ = ax, which denotes that v varies directly with x.

Add Sx to both sides of the equation.
2y —5x+5x =0+ 5x

2y = 5x

Divide each term by 2 to solve for v

dy  5x
FRRE)

5
J"=E-’f

The resultant equation 15 of the form y = ax with @ as %

Therefore, the given equation represents direct variation, and the constant of variation 1s
5

E.
Answer 22e.

The given equation 1s
Sy=—dx
We need to find whether the equation represents direct variation.

The equation y =gax represents direct variation between x and y, and y 15 said to vary

directly with x. The nonzero constant a 1s called the constant of vanation.

Rewriting the given equation, we have:

Sy=—4x
4
Y=

since the above equation 1s of the form v =ax, therefore the equation |represents| direct

variation.

Comparing y=— 3 x with y=ax, we have:

Therefore, the constant of variation 1s |—

LA |




Answer 23e.

The direct variation equation 15 ¥ = ax, which denotes that v varies directly with x.

Divide each term by 6 to solve for v

by X
€ 6
1
s

o . 1
The resultant equation 15 of the form y=ax witha as —.

Therefore, the given equation represents direct variation, and the constant of varnation 1s

1

s
Answer 24e.

The given values of x and y 1s:
X="% y=—15

We need to write an equation that has relates x and v and then find x when yv=—4_

The equation y=ax represents direct variation between x and v, and y 1s said to vary
directly with x. The nonzero constant a is called the constant of vanation

Though the values x =5, y=—-15 1s a solution, therefore
Use the given values of x and y to find the constant of variation.

Y=ax [W'Iitedj.rect variation equatio ]
-15=a(5) [Substitute —15 fory and 5 for x|
a=-3 [Salv-:: for a]

Substituting @ =-3 forain y=gax gives the direct vanation equation that relates x and y
15,

y=—3x

Substituting v =—4 1n the equation y=-—3x , we have:

y=—3x

—4 =—3x
4

=g
3

Therefore, when vy =—4 _ x value 1s .



Answer 25e.

The direct variation equation 15 ¥ = ax, which denotes that ¥ varies directly with x.

In order to find the value of @, substitute the given values for x and y.

8 = a(—6)

Divide each term by —6 to solve for a.

8 al—6)
-6 —§
4
— e ﬂ
3

Eeplace @ with —% ih ¥ =ax.

4
y=—-x

3
Thus, the direct variation equation that relates the given values 1z ¥ = — gx .
substitute —4 for v in the above equation and find the walue of x.

4
-4 = ——x

3

Divide each side by —%.

4 3
4 A4
3 3
12

_::,Ii'

4

= E

Therefore, when v 12 —4, the value of x 12 3.

Answer 26e.
The given values of x and y 1s:
x=—18, y=-2
We need to write an equation that has relates x and y and then find x when y=—4_

The equation y=ax represents direct variation between x and v, and y 1s sa1d to vary
directly with x. The nonzero constant a is called the constant of varation



Though the values x=—18, y=-2 1s a solution, therefore
Use the given values of x and y to find the constant of variation.

yv=ax [Write direct vanation equatio 1
—2=a(-18) [Substitute —2 for y and —18 for x]
3= 2 [S{}h'ﬂ for EJ]
18
1
a=—
9

Substituting a = 5 for ain y=ax gives the direct vanation equation that relates x and v

15,

L _ ] 1
substituting v=—4 1n the equation y = ) x , we have:

1
y==x
g
—4=1x
9
x=-36

Therefore, when y=—4, x value 1s .

Answer 27e.

The direct variation equation for the variables x and ¥ 15 v = ax.

In order to find the value of @, substitute the given values for x and .

84 = a(-12)

Divide each term by —12 to solve for a.

84 a(—lz)
-12 -12
-1 =ua

Eeplace a with =7 in y = ax.
y==ix

Thus, the direct variation equation that relates the given values 13 y =—7x.



Answer 28e.

The given values of x and y 1s:
20 15
xX=——, y=—
L I 8

We need to write an equation that has relates x and y and then find x when y=—4.

The equation y=ax represents direct variation between x and y, and y 1s said to vary
directly with x. The nonzero constant a 1s called the constant of variation.

Though the values x = —?= y= —g 15 a solution, therefore
Use the given values of x and y to find the constant of variation.
V=ax [Write direct variation equatio ]
15 20 15 20
——=a| — substitute —— fory and —— forx
8 3 8 3

a:[—%g)[—é%] [Solve for a]

Substituting a= 32 for ain y=ax gives the direct variation equation that relates x and

V18,

9
y=——X
- 32

Substituting v =—4 in the equation y = 392 x , we have:

9
y=Xx
32
—4=ix
32
4x32
x=—
9
128
xr=——
9
) 128
Therefore, when y=—4_ x value 1s —? }

Answer 29e.

The direct variation equation for the variables x and y 13 v = ax.

In order to find the walue of @, substitute the given values for x and ¥

3.6 =a(-0.5)



Divide each term by —0.5 to solve for a.

36  a(-03)
05  -05
T2 =n

Eeplace a with =7 2 in v =ax.
y=—12x

Thus, the direct variation equation that relates the given values 1z v =—7 2x.

substitute —4 for v in the abowve equation and find the value of x.
—4=-72x

Diwide each side by —7 2.
—4 =7 2

-7z =72

= X

Therefore, when v 15 =4, the value of x 15 E

Answer 30e.

The equation y=ax represents direct variation between x and y, and y 1s said to vary

directly with x. The nonzero constant @ 1s called the constant of vanation.

An example of two real life quantities 1s:

If x represents the mass of rice in kilogram and y represents the price of rice in rupees,
then the price of rice increases with increase in mass of rice.

(If x kg rice has price y rupees, then 2x kg rice price 2y rupees)

Therefore, value of y 15 varying directly with the value of x.

That means we can represent the relation between x and y by the equation y =ax.
Therefore the price of rice 1s and mass of rice shows direct vanation.



Answer 31le.

Ifthe ratios of v to x are equal, then the data show direct variation.

Check whether the ratios of v to x are equal.

-1 1 41
3 3 12 3
2 1 -5 1
6 3 15 3
-3 1
v 3

We get the same ratio for all values of x and y. The data shows direct variation.

The direct variation equation for the variables x and v 13 v = ax.

L ; : R
We lknow that the wvartation constant & 15 the ratio of ¥ to x, which 1z — =

Eeplace a with —% i ¥ = ax.

P
A
: : 1
Therefore, the equation that relates x and v 1z ¥ = —gx.

Answer 32e.

The given table 1s:

x 1 2 3 4 5
Y 7 9 11 13 15

We need to find whether the data in the table show direct variation.

To find the ratio of the y to x for each data, we have:

x 1 |2 3 4 3 |
¥ 7 |9 11 13 15

¥

= 1) 45 3.67 325 |3

Since the ratio 2 varies widely, therefore the table show direct vaniation.

X



Answer 33e.

Ifthe ratios of v to x are equal, then the data show drect variation.

Check whether the ratios of v to x are equal for all the set of values given.

D 4 By
-5 -2

1 _ 4 2__4
4 -1

12 _ 4

-3

We get the same ratio for all the values of x and y. The given data shows direct vartation
The direct variation equation for the variables x and v 15 v = ax.

We know that the variation constant @ 1s the ratio of ¥ to x, which 15 -4

Eeplace a with -4 in vy =ax.

y=—dx

Therefore, the equation that relates x and v 15 3 = —dx.

Answer 34e.

The given table 1s:

% 8 4 4 8 12
y 8 4 4 8 12

We need to find whether the data in the table show direct variation.

To find the ratio of the y to x for each data, we have:

x 8 |4 |4 '8 12
y 8 4 4 ] 12
¥

. S| 1 1 1

Since the ratio % is equal for all x and y values therefore the table direct

x
variation.
Therefore,

Y_

x

y=-x

The equation relating x and y 15 |y =—x




Answer 35e.

& set of data pairs shows direct variation if the ratio of ¥ to x 15 a constant for all the
given data pairs.

In order to determine whether the given data patrs show direct vanation, we have to

check whether the quotient Y of the data pairs are constant.
x

The error 1z that the products xyv of the data pairs are compared instead of the quotients.

Find the ratio of y to x for each data pair.

E=24 Ezﬂ
1

§=2.67" E=1.5
3 4

The ratio 15 not a constant for all the data pairs. Therefore, the given data pairs do not
show direct variation.

Answer 36e.

Suppose that (x,.}, ) be a solution.

We need to write a second direct vanation equation which 1s perpendicular to the first
equation.

The equation y=ax represents direct variation between x and y, and y 1s said to vary
directly with x. The nonzero constant a 1s called the constant of variation.

suppose m the slope of the direct variation equation which 1s perpendicular to y = Ny

X
Therefore,
m-| 2L |=—1
X
rel
m=—-—=

H

Therefore the slope of the second direct variation equation 15 — N
|
Therefore, the equation of the second direct vanation equation whach 1s perpendicular to
y= oy 15,
X




Answer 37e.
The direct variation equation for the variables x and v 15 y =ax.

Eeplace x with x1, and y with ) to find the direct variation equation for the solution

F1 = 4x]

Divide each side by x) to solve for a.

J1_ 24
&) us)
»

=a (1)

eS|

similarly, find the direct vanation equation for the solution (x2, ).
¥z =axz

Divide each side by x2 to solve for a.

Y2 _ 24
%y Xy
s

- ()

g

We get two equations.

x—lz.:z (1)
Z=a (2

since the right sides of both the equations are the same, we can equate the expressions on
the left sides.

no_W

eS| Ay

Multiply both the sides by &

M
J’_[_] _ f_[_J
X\ R

T2 o N

Y| 1

L X -
Therefore, the expression == iz equal to Vs

ey 1

Answer 38e.

The equation y=ax represents direct variation between x and y, and y 1s said to vary
directly with x. The nonzero constant @ 1s called the constant of variation.



Since f 1s the time takes a diver to ascend safely to the surface varies directly with the
depth d.
Therefore,

d = at , where a 1s called the constant of vanation.
It takes a minimum of 0.75 minute for a safe ascent from a depth of 45 feet.
Therefore, when ¢t =0.75, then d4=45.

Replacing the value of f and d 1n the equation d = ar , we have:

d=at
45=a [:D.?i )
45

a=—-

0.75
=60

Now replacing the value of @ in the equation d = ar . we have:

d =60t

Therefore the equation that relates o and ¢ 1s

For a safe ascent from a depth of 100 feet, we have:

d =60t
100 = 60z
r=1.67

Therefore the minimum time for a safe ascent from a depth of 100 feet 15|1.67 munute| .

Answer 39e.

It 15 given that the hail's weight varies directly with the depth & Thus, the direct variation
equation for o and w 1z w = ad.

substitute 0.5 for o, and 1500 for w.

1800 = a(0.5)
Diwvide each side by 0.3 to solve for g
18300 0.5«
0.5 0.5
2600 = a

The walue of @ 13 3600

Eeplace @ with 2600 1w = ad.
w = 36004

The direct vartation equation that relates & and w 15 w = 26004

cubstitute 1,72 for & to predict the weight on the roof of the hail.
W o= 3600(1.?5)

= 6300

Therefore, the roof of the hail will weigh 6200 pounds when 1t 15 1.75 inches deep.



Answer 40e.

The equation y =ax represents direct variation between x and y, and y is said to vary

directly with x. The nonzero constant a is called the constant of vanation.

swnce my weight M on Mars vanes directly with my weight E on Earth, therefore
M=ak

If mv weight 116 pounds on Earth, then my weight on Mars 1s 44 pounds.

Therefore, when E=116. then Adf=44 .

Eeplacing these values in the equation M = aF | we have:
M =aE
44=a(116)

_1

29

1

Therefore replacing the value a = % in the equation M =aF _ we have:

m=1lg
29

11
29

I
|
by

Therefore the equation | M relates F and M.

Therefore,
ANSWER: ( D)

Answer 41e.

If'the ratios off to & are equal, then the data show direct variation,

Check whether the ratios of £ to & are equal for all the given ordered pairs.

23

— = 511111112
4.5

|

512820513
|

5,125

|

We get approximately the same ratio for all the given ordered pairs. Thus, the given data
show direct wariation



The direct variation equation for the variables sand £ 15 £ = as.

e lknow that the variation constant @ 12 the ratio of £ to 5, which 12 5. 1.

Eeplace @ with 5.1,
t=31s

Therefore, the equation that relates s and £ 152 =515

Answer 42e.

Consider squares with side lengths of 1, 2_ 3, and 4 centimeters.
The given table 1s:

Side length, 5(cm)

Perimeter, P[cm}

Area, A(cml}

We need to complete the given table.

When side length 15 5, the formula to find out the perimeter P and Area 4 1s given as
follows:

P=4s
A=s
Therefore the completed table 1s:

Side length, s(cm)

Penmeter, P=4s (cm)

ﬁrﬁa,Azsz{cmj] 1 4 9 16

Answer 43e.

The direct variation equation for the variables £ and P 15 s = aF. We know that the
variation constant ¢ 15 the ratio of & to £, which has already been calculated as

0,25

Eeplace a with 0.25 1 s = af.
s=025F

Thus, the direct variation equation that relates s and F 1z s =0 257



h. Checl: whether the ratios of 5 to 4 are constant.

T 3_1
1 9 3
2_1 4 _1
4 16 4

We get different ratios for the walues of s and A given in the table. Thus, the
variables £ and A do not show direct vartation

C. Checl whether the ratios of P to A are constant.
4 12 4
' — i=p ]
1 9 3
8_ 5, 16
4 16

We get different ratios for the walues of P and A Therefore, the vartables F and A
do not show direct variation,

Answer 44e.

A whale may travel 6000 miles at an average rate of 75 miles per day.

The equation y=ax represents direct variation between x and y, and y 1s said to vary
directly with x. The nonzero constant a is called the constant of variation.

The rate of travel 15 75 miles per day.
Suppose that the equation of travelling & distance in f days of migration 1s,

d=at

(a)
In ¢ =1 day, the whale can travel 4 =75 miles.
Replacing above values in the equation 4 = ar , we have:
d=at
Th= a{l]
a=7T3
Now replacing the above value of a in the equation, we have:
d="T5t
If d| is the distance travelled in ¢ days, then the above equation can be written as follows:

d=7% (A)



(b

If d, 1is the distance remains to be traveled after f days of migration and o, 1s the
distance travelled in ¢ days, then

d, +d, =6000
Replacing value of d| from the equation (A) in the above equation, we have:
d, +d, =6000
15t +d, = 6000
d, = 600075t

The equation that gives the distance d,that remains to be traveled after t days of
migration 1s,

|.ar2 = 5:):)0—?5:| ______ (B)

(c)

Since the given equation (A) d, = 75¢ is of the form y=ax, therefore the equation
|represem:;| direct vanation.

Again,
Since the given equation (B) &, =6000—75¢ is not of the form y =ax, therefore the

equation |doesn't represent| direct vanation.

Answer 45e.

Divide both sides of the equation by & to solve for £
a'l

W
a' ]
W
)

=

Eeplace I with E. inp=al

. . o a . .
mince @ and @’ are vaniation constants, the value of — will also be a constant. Let this
i

constant be A Thus, p = Aw.

“We get a direct wariation equation that relates p and w. Therefore, the price of the
necklace varies directly with its weight



Answer 46e.
The given mnequality 1s
|x— 5l=10
We need to solve the mequality.

Fora=0,
If|x|::-a,ifandonlyifx::-a orx<—a.

If|x|-::::r,ifand{:-ﬂl},rifx-::a orx>—a.

We have:
x—5/=10
Therefore,
x—52100r x—-5=-10
To solve the mnequality x — 5 = 10 , we have:
x—53=10
x=210+5
x=15
To solve the inequality x—5=—10, we have:
x—5=-10
x<-10+5
xs-5
Therefore the solution 1s:
‘{x|x£—50rx215} or {—u:-,—ﬁ]l_][li,m)‘

The graph of the above inequality is shown below:

- -15 -10 % 3 10

Answer 47e.

Annequality of the form |ex +& | <c 15 equivalentto — <ax + 4 < ¢

Eewrite the given inequality.

-13<8-3x <13

subtract 8 from each part
15 -HcB-3x -8 «153-X

—21<—-3x <5



Divide each part by == Since we are dividing by a negative number, the inequality
symbol 13 reversed.

-21 =3z 5

_— s

-3 -3 -3
T"::-:':::-—E
3

Thus, the solution 15 lies in the interval [—g ?].

: 5 sk 5 :
Graph the solution. Open dots are used to indicate —— and 7 are not solutions of the

given inequality,

U

R
-

Answer 48e.
The given mnequality 1s
|—x— 4| <5
We need to solve the inequality.

Fora=0,
If|x|::-a,ifaﬂdnnlyifx}ﬂ OrXx < —a .

If|x| <a. if and only if x<a orx>—a.

We have:
|—x— 4| <5
Therefore,
—x—4<5or —x—4>=-5
To solve the inequality —x—4 <5, we have:
—x—4=5
-x=5+4
-x<9
x2-9  [Multiplying both side by —1]
To solve the inequality —x—4 = —5, we have:
—x—4=-5
—x=-5+4
—xz=-1
x=1 [Multiplying both side by —1]
Therefore the solution 1s:
|{x |x=lor x=—9} or [—9,1]|




The graph of the above inequality 1s shown below:

X
0
-E -2 -7 £ -3 -4 -3 -2 -1 (0.0} } 2 3 4 >

Answer 49e.

Annequality of the form |ax +& | > c 15 equivalenttoax +h < —ceorax +d = c.
Eewrite the given inegquality.

dx—-3=-3 o dx—32=3

molve each inequality for x.

&dd 3 to both sides of the inequalities.
dx—34+3 <« -3+3 ofr 4x-343 > 3473

dx < 0 dxr = A

Diwide both sides of the inequalities by 4.

4x 0 dx &
— < = or — » —
4 4 4
xr =0 x::-E

2

o 3
The value of x 15 either less than zero or greater than — .

Graph the solution

Dbl

et —
5 4 3 -2 -1

of

—k
s}
a4
.
on

Answer 50e.
The given mnequality 1s

‘6—23: <9
2

We need to solve the inequality.

Fora=0,
If|x|::-a,ifandoﬂlyifx::-a OrX < —a.

If|x|-::::r,ifandoﬂl},rifx-=:a orX >—a.



We have:

ﬁ—éx <9

Therefore,

6—3;:-::9 or ﬁ—ix}—g
2 2

To solve the inequality 6— % x <9 _ we have:

B—EI{Q

x>—2
To solve the inequality 6— % x >—9, we have:

6—-3 x>-9
2

3s9o6
2

—Ex::-—lﬁ
2
—x::-—lﬁxg
3

—x >-—10
x=<10
Therefore the solution 1s:

{x|x<100rx=-2} or (-2.10)]

The graph of the above inequality 15 shown below:

x 7

11

12

13

14



Answer 51e.

Lninequality of the form ||:I}'E + b | = cisequvalenttoar + b= —¢ or ax +h=c.

Eewrite the given inequality.

1:Jf:+2£—3 or 1x+223
3 3

Solve each tnequality for x.

subtract 2 from both sides of the inequalities.
1x+2—2£—3—2 of 1x+2—223—2
! 3

lx = =5 lx =1

Multiply both sides of the inequalities by 2
(%x]B [—5)3 of (%x]B = [1)3

xr = =15 x =3

[,

The value of x 15 either less than or equal to —15 or greater than or equal to 3.

Graph the solution.

15

-t ' ' '
-20 -16 12 -8 -4 0 B 12 16 20

Answer 52e.

We need to find the slope of the line passing through the given points.
(2.-5).(-1.4)

The slope m of a non-vertical line 1s the ratio of vertical change to horizontal change.
Such that

m=2_N (D)

Iz —I]

Here (x.3,)=(2.-5)and(x,.¥,)=(-14)

Therefore using equation (1), we get the slope of the line passing through the given points
18

=22
XX
4—(-5)
=
_2
=3
=3

Therefore the slope 1s




Answer 53e.

The slope of a nonvertical line passing through the points (21, 310 and (x2, ¥2) i given by
o= 221
iy —H

Zubstitute the given values for the variables.

2 (-9

Evaluate.

—2-(=5) 245

—3-(-1)  -3+1
3

—i2

F o —

B2 |

: : , e B
Therefore, the slope of the line passing through the given points 1s —E.

Answer 54e.

We need to find the slope of the line passing through the given points_
(3.11).(-2.4)

The slope m of a non-vertical line 1s the ratio of vertical change to horizontal change.
Such that

m=2"N -

Ly =2

Here (x.3;)=(3.11)and(x,.»,)=(-2.-4)

Therefore using equation (1), we get the slope of the line passing through the given points
15

=22
X; — X
—4—(11)
T 3=9
_-15

=5
=3
Therefore the slope is H

Answer 55e.

The slope of a nonvertical line passing through the points (21,10 and (x2, w2 15 given by
oy o= 2201
A= &y

substitute the given wvalues for the variables.
_ 8- (—10)
- —2-(-2)

e



Evaluate.

8-(-10)  8+10
—2-(=2)  -2+2
18

0

since we get division by zero, the result 15 undefined.

Therefore, the slope of the line passing through the given points 1z undefined.
Answer 56e.

We need to find the slope of the line passing through the given points.
(—4.9).(6.-9)

The slope m of a non-vertical line 1s the ratio of vertical change to horizontal change.
Such that

m=2_N (D)
4

Here (x.3)=(—4.9)and (x,.5,)=(6.-9)

Therefore using equation (1), we get the slope of the line passing through the given pomnts
15

Therefore the slope 1s

Answer 57e.

The slope of a nonvertical line passing through the pownts (21, 31) and (x2, w2) 13 given by
Fa— N
Xy —

Moo=

mubstitute the given values for the vanables.

o 13-1
-6 - (-15)

M



Ewvaluate.

13 =1 12

-6-(-15) —6+15
12

£}
4
3

. . . 4
Therefore, the slope of the line passing through the given points 13 T

Answer 58e.

We need to graph the equation
y=1+2x .. (1)
The above equation 15 of the form y =mix+¢ which 1s linear.
Therefore 1t 15 an equation of straight line having slope m and y intercept c.

To draw a line we need to know minmimum 2 points in the line.
Substituting x =0 in the equation (1) we have
y=1+2(0)
=]
Therefore, the point (0,1) is on the line.
similarly, Substituting x =1 1n the equation (1) we have
y=1+2(1)
=1+2
=8
Therefore, the point (],3) 15 on the line.



We draw a line passing through the points (0.1) and (1.3).

FY

y

y=1+2x

HFH

la b
.
Lh——

Answer 59e.

Step 7 Write the equation in slope-intercept form by solving for y.
The given equation 15 in slope-intercept form.

Step 2 Identify the y-intercept.

Compare the given equation with the slope-intercept form, ¥ = mx + &, to get the
values of the variables.

We get the y-intercept & as =5 This means that the line crosses the y-amis at
{0, =53 Plot the y-intercept on a graph.
¥
14

B
G
4

0 -8 -6 4 -2 2 4 6 8 1uT

3
g0, -5




Step 3 Identify the slope.

3 : :
We get the slope m2 as 7 In order to obtain a second point on the graph, mowve 3

units up and then mowe 4 units right from (0, =50

v A

10
B

&
4
I . . . | . | . . .:....
10 -8 -6 -4 -2 2 4 6 8 10,

e
&4 unils (4. -2}
Jumits _g

3
g0, -5

We get the second point as (4, —2).

Step 4 Finally, draw a line through the two points,
Yy

10
3] 4 8
y=Egr-3 .
4
2 /
"'!m 8 6 -4 -2 7 4 8 ﬂ",':
2




Answer 60e.
We need to graph the equation
f(x)=—4x—3 ...... (1)
The above equation 1s of the form y =mix+¢ which 1s linear.
Therefore 1t 1s an equation of straight line having slope m and y intercept c.

To draw a line we need to know mimimum 2 points in the line.
Substituting x =0 1in the equation (1), we have
¥ {U} = —4{[])— 3
=-3
Therefore, the point (0,—3) is on the line.
Similarly, Substituting x =1 1n the equation (1) we have
f {1) = —4(1) -3
=—4-3
=7
Therefore, the point (1, —?} 1z on the line.

We draw a line passing through the points (ﬂ, —3) and (L —?},

y

ha
d=

1!‘“



Answer 61e.

Step 1 Write the equation in slope-intercept form by solving for y.

Subtract 5x from both the sides.
Sx+ 8y —ox = 40 - ox

By = 40 — ox
Divide each term by &
gy _ 40 Sz
& & !
5
=5—-—x
& B
5
=—-—x+5
d “

Step 2 Identify the y-intercept.

iOn comparing the equation obtained with the slope-intercept form, y =mx + & we
: 5 : : :
will get # as _é and the y-intercept az 5. Plot the point (0, 5) where the line
crosses the yw-amis.
3]

(0, %)

-
10 -8 -6 -4 -2 2 4 & & 10

"




Step 3 Identify the slope.

We have slope as —g or ; From the point (0, 5, move 5 units down and 8

units right to plot a second point on the line. We get the second point as (&, 0.

b.

(0. 5)

Step 4 Finally, draw a line through the two points.

Sx+ 8y = 40




Answer 62e.

We need to graph the equation
y=->5

The above equation 15 of the form y =mx+ ¢ which 1s hinear.

Therefore it 15 an equation of straight line having slope m and y intercept c.

To draw a line we need to know minimum 2 points in the line.
Substituting x =0 1n the equation (1). we have

y=-5
Therefore, the point (0,—5) is on the line.

similarly, Substituting x =1 1n the equation (1). we have

y=->5
Therefore, the point (1,.—5) is on the line.

We draw a line passing through the points (0,—5) and (1,-5),

.

¥
X
| | | | | | | | | ™Y
| | I | | | | | | Ld
-3 -3 -2 -1 1 2 3 4 k]
a4+
24
34
¥=
_4_ =
_: L .
05 (1.-3)
_6_ =




Answer 63e.

Step 1 Write the equation in slope-intercept form by solving for y.

subtract 6x from both sides of the equation
bx =10y —6x = —=6x+ 15

10y = —6x+ 15

Divide each term by —10.
=103 _ —6x + 15
—10 -0 =10

B 3
YT 5Ty

The equation 15 now in slope-ntercept form, v =mx + &, where m denotes the
slope and & denotes the y-intercept.

Step 2 Identify the y-intercept.

Cotnpare the given equation with v = mex + & to get the values of the variables. We
. 3 . . . 3
get the y-intercept as — 3 This means that the line crosses the y-ams at (D,— E]

Flot the y-intercept on a graph

y A

5
i
3

2

..
-
B |




Step 3 Identify the slope.

3 . .
We get the slope w2 as = In order to obtain a second point on the graph, mowve 3

units up and then move 5 units right from (U,— g] .

¥ A

J

3 umnifs jup

5 4 3 -2 1 2 3 4 b5

We get the second point as (5, g]

Step 4 Finally, draw a line through the two points.

iy \
5

b — 1y =15

4




Answer 64e.

Electric bill is $78 for 720 kilowatt-hours of electricity.
Electric bill 1s $120 for 1140 kilowatt-hours.

Suppose that y represents bill amount in $ and x represents electricity used in Kilowatt-
hours.
suppose the linear equation that models cost as a function of electricity 1s,

y=ax+b e (A)

Since electric bill is $78 for 720 kilowatt-hours of electricity therefore,

x=720,y="T8
Replacing these values in the equation (A), we has:

y=ax+b

8=a(720)+ (B)
Since electric bill 15 $120 for 1140 kilowatt-hours therefore,

x=1140,y =120
Replacing these values in the equation (A), we has:

y=ax+b
llﬂza(]14ﬂ)+b ...... (C)

Subtracting the equation (B) from the equation (C), we have:
120-78 =[ a(1140)+5 |-[ a(720)+5 |
42 =420a
42
P
420
_1
10
Now replacing the values of @ 1n the equation (B), we have:
78=a(720)+5
1

T8=— {?Eﬂ} +b
10
T8=T2+b
b=T2-78
b=—6
Eeplacing the values of g and b 1n the equation (A), we has:
1
=—x—6
¥ 10
Therefore the linear equation that models cost as a function of electricity use 1s:
y = : x—6



