Chapter 5. Analyzing Linear Equations

Ex. 5.3

Answer 1GCI.

Consider the equations

y=-4

y=0

y=T

Need to graph each set of equation on the same screen and describe any similarities or

differences among the graphs and write a description of the family

Enter the equations inthe ¥ =listas },,Y, and I;

Now enter the equations in the list ¥, =—4.¥, =0 and ¥, =7 and the display is shown below
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MNeed to adjust the window settings and the display is shown below

LT OO
smin=-1H
Amax=1H
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Ymin=-"1H
Ymax=1H
Y=o l=2
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After entering the equations in the ¥y list then click on the graph button and the display is
shown below

The graphof y=-4 hasaslopeof ( and y interceptof —4
The graph of y=0 asaslopeof ( as y interceptis (

Then graph of y=7 asaslope of ( as ¥ interceptis 7

Notice that the graph of y =7 is the same as the graph of y =0 moved 7 units up.
Also, the graph of y=—4is same as the graph of y=0. moved 4 units down
All graphs have no slope and different intercepts

Because they all have the same slope with p = (. this family of graphs can be described as
linear graphs with a slope of

Notice that the graph of y =7 is the same as the graph of y =0 moved 7 units up.
Also, the graph of y=—4is same as the graph of y =0, moved 4 units down
All graphs have no slope and different intercepts

Because they all have the same slope with gy = (), this family of graphs can be described as
linear graphs with a slope of ()



Answer 2GCI.

Consider the equations

y==x+1
y=2x+1

I
p=—=x4+1
] 4

Need to graph each set of equation on the same screen and describe any similarities or
differences among the graphs and write a description of the family

Enter the equations in the } = list as },,Y, and ¥,

Now enter the equations in the list Y=-x+LY,=2x+land ¥, =$.r+1 and the display is

shown below

Flotl Flatz Flobs
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Need to adjust the window settings and the display is shown below

LT OO
smin=-1M
A= 1H
me ]l =2

Ymin=-1H
Ymax=1H
Yo l=2
arEs=




After entering the equations in the y list then click on the graph button and the display is
shown below

The graphof y=-x+1hasaslopeof —1 and y intercept of |

The graphof y=2x+1 has aslopeof 2 and y intercept of |
The graph of y:%xﬂ has a slope of i and y intercept of |

All these three graphs have the same y intercept and different slopes

This family of graphs can be described as linear graphs with a ¥ intercept of |

Answer 3CU.
Need to tell which part of the slope -intercept form represents the rate of change

Slope —intercept of the equation is in the form of y=mx+ b
Here m represents the slope of the line

The slope of a line is a number determined by any two points on the line. This number how
steep the line is. The greater the absolute value of the slope, the steeper the line.

Slope is the ratio of the change in the y -coordinates (rise) to the change in the x-coordinates
(run) as you move from one point to the other

And the slope can be used to describe a “Rate of change”
The rate of change tells on an average how a quantity is changing over the time

Slope represents the rate of change because every input of x you put into the equation is
changed by slope m

So the slope m of this equation would be the rate of change.

Answer GCI.



Consider the equations

y=x+4
y=2x+4
y=2x-4

Need to graph each set of equation on the same screen and describe any similarities or
differences among the graphs and write a description of the family

Enter the equations in the } =listas },,Y, and ¥,

Now enter the equations in the list ¥, =x+4.,¥, =2x+4 and ¥, =2x—4 and the display is
shown below
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Need to adjust the window settings and the display is shown below

JT RO
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After entering the equations in the ¥ list then click on the graph button and the display is
shown below

The graph of y=x+4 has a slope of | and ) intercept of 4

The graph of y=2x+4 has aslope of 2 and ¥ interceptof 4

The graph of y=2x-4 hasaslopeof 2 and y intercept of —4

All these three graphs have the different y intercepts and different slopes

This family of graphs cannot be described as linear graphs

Answer 4CU.
Consider the slope -3 and y-interceptis |
MNeed to write an equation of the line with the given slope and the y-intercept

An equation y =mx+ b is in the slope intercept form and when an equation is written in this
form, you can identify the slope and y -intercept of its graph

Here m is the slope and p isthe y-intercept

So substituting pp=-3 and y=1in y=mx+b

y=mx+b Slope-intercept form
y=(—3].r +{]) Substitute m 3and b =1
y==3x+I

Hence the required equation of the line with the given slope and the y-intercept is

y==3x+l1{.




Answer 4GCI.
Consider the equations
'—lr+2
> 5

I
p==x+3
i

y:lx+4
4

Need to graph each set of equation on the same screen and describe any similarities or
differences among the graphs and write a description of the family

Enter the equations inthe Y =listas ¥,¥, and Y,

Now enter the equations in the list ¥ = l;H. 2.Y, =l,r+3 and ¥. =l.r + 4 and the display is
2 E T4

shown below
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Need to adjust the window settings and the display is shown below

LT OO
AMmln= -2
Ha=2H
Hecl=2
Ymiln=—2Hd
Ymax=28
Y=o l=2
mrras=2N1




After entering the equations in the y list then click on the graph button and the display is
shown below

—

e —————

The graph of y=lx+2 has a slope of l and y intercept of 2
2 2

The graph of y=—3|..r+3 has a slope of % and ¥ intercept of 3

The graph of y:ix+4 has a slope of i and y intercept of 4

All these three graphs have the different ¥ intercepts and different slopes

This family of graphs cannot be described as linear graphs

Answer 5CU.

Consider the slope 4 and y-interceptis -2
Need to write an equation of the line with the given slope and the y -intercept

An equation y=mx+ b is in the slope intercept form and when an equation is written in this
form, you can identify the slope and y-intercept of its graph

Here m is the slope and p is the y-intercept

So substituting jp=4 and y==2in y=mx+b

y=mx+b Slope-intercept form
y={4}x+[—2] Substitute ;=4 and & 2
y=4x-2

Hence the required equation of the line with the given slope and the y-interceptis |y =4x-2




Answer 5GCI.

Consider the equations

y==2x=2
y=2x-2

1
:=—x—2
. 2

Need to graph each set of equation on the same screen and describe any similarities or
differences among the graphs and write a description of the family

Enter the equations inthe Y =listas .Y, and ¥,

Now enter the equations in the list F=-2x-2Y,=2x-2and ¥, = %1_2 and the display is

shown below

Flatl Flatz Flobz
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Need to adjust the window settings and the display is shown below

LT O
Amln= 28
sMax=2H
mecl=2
Ymiln=—2Hd
Y max=28
Yo l=2
mres=21




After entering the equations in the ¥y list then click on the graph button and the display is
shown below

The graph of y=-2x-2 has aslope of -2 and y interceptof -2

The graph of y=2x-2 has a slope of % and ¥y intercept of -2

The graph of y=éx_2 has a slope of % and y intercept of —2

All these three graphs have the same ¥ intercepts and different slopes

This family of graphs can be described as linear graphs with a ¥ intercept of _2

Answer 6CU.
Consider the graph

A

0 9 8 7 %

Meed to write an equation of the line as shown in above graph



You Know the coordinates of two points on the line then find the slope of the line passing
through the points

Let l:x”_yl)z{l}) and [Iz,}’;} = {ﬂ*_l}
Slope of the line passing through the points (x,,y ) and (x,,y,) can be calculated as follows

= Ya— W

=X

Substituting the values we get

Sl Rise
X=X Run
-1-3
= []l _} Replacex, =2,y, =3,x, =0 and y, =-1
4
2
=-2 Simplify

So the slope of the line passing through the given points is -2

The line crosses the y-axis at (0,-1)

So the y-interceptis —

Finally we need to write the eqguation

Substituting ,m=-2 and p = -] in slope-intercept equation form

y=mx+b Slope-intercept form
y= (—2}I+ [—l) Replace m with —2 and b with —1
y==2x-1

Hence the required equation of the line for the given graph is [y =-2x-1|.




Answer 6GCI.

Consider the equations

JJ‘:}-I
y=3x+6
y=3x-7

Need to graph each set of equation on the same screen and describe any similarities or
differences among the graphs and write a description of the family

Enter the equations inthe ¥ =listas },¥, and ¥,

Now enter the equations in the list ¥, =3x,Y, =3x+6 and ¥, =3x—7 and the display is shown
below
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Need to adjust the window settings and the display is shown below

LT OO
Amln= 28
Ama=2H
AEc ]l =2
Ymin= 24
Ymax=2H
Y=o l=2
ares=210

After entering the equations in the y list then click on the graph button and the display is
shown below




The graph of y=3x has aslope of 3 and y intercept of (

The graph of y=3x+6 has aslopeof 3 and y interceptof §

The graphof y=3x-7 hasaslopeof 3 and y intercept of -7

All these three graphs have the different » intercepts and same slopes

This family of graphs can be described as linear graphs with a slope of 3

Answer 7CU.
Consider the graph

0 9 8 7 £

.'|-|:| +

Need to write an equation of the line as shown in above graph



You know the coordinates of two points on the line then find the slope of the line passing
through the points

Let [xl,y1]=[2,—]) and (xz,_}rz)ziﬂ.,i)

Slope of the line passing through the points (x,,y,) and (x,,y,) can be calculated as follows

= J’: _JJt

X=X

Substituting the values we get

m=}’:_J"| Rise
X, =X Run
2—(-1
:—{)(2} Replace x, =2,y, ==L, x,=0and y, =2
_2+1
-2
3 ——
= —— Simplif
3 phty

So the slope of the line passing through the given points is _%

The line crosses the y-axis at [{},2]

Sothe y-interceptis 2

Finally we need to write the equation

Substituting m = —% and p =2 in slope-intercept equation form
y=mx+b Slope-intercept form

¥ =[ Jx+ (7) Replace m with —% and b with 2

3
=——x+2
Y=

Hence the required equation of the line for the given graph is y= ——x+2|

Answer 7GCI.



Consider the equations

vl
v= s
¥ =|-3x|

Need to graph each set of equation on the same screen and describe any similarities or
differences among the graphs and write a description of the family
KEYSTROKES:

Ly | et |
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Need to adjust the window settings and the display is shown below

LT MO0
smin=-1H
mE=1k
mecl=1
Ymin=-14
Ymax=1H
Y=ol=1
Ares=11

After entering the equations in the y list then click on the graph button and the display is
shown below




The graph of _}:=|_r| is v-shaped with its vertex at the origin
The graph of y= —3|,r| is v-shaped with its vertex at the origin
The graph of y= |—3_r| is v-shaped with its vertex at the origin

These graphs have the same shape but they are positioned in different places on the
coordinate plane.

Answer 8CU.

Consider the equation y=2x-3
Need to graph the equation

Here the y-interceptis -3. So the graph at (0,-3)
Here the slope of the given line is % So it moves up 2 units and right | units. Draw a dot

Draw a line connecting the points

The graph of y=2x-3 is drawn

£
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Hence the required graph is drawn.

Answer 8GCI.

Consider the equations

=l
y=|x+3
y=|x-2

Need to graph each set of equation on the same screen and describe any similarities or
differences among the graphs and write a description of the family

KEYSTROKES:

] e | b R 20 [ maren
i ¢ EXmEE ¢ B
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Need to adjust the window settings and the display is shown below

LI MO0
Amin=-18
Amax=1H
Aecl=1
Ymin=-14
Ymax=1H
Yazl=1
aAres=110

After entering the equations in the y list then click on the graph button and the display is
shown below




The graph of _p:[x| is v-shaped with its vertex at the origin
The graph of y= |_1'|+ 3 is v-shaped with its vertex at [ELS}
The graph of y= |x|— 2 is v-shaped with its vertex at {{],—2}

These graphs have the same shape, but they are positioned in different places on the
coordinate plane.

Answer 9CU.
Consider the equation y=-3x+1

Need to graph the equation

Here the y-interceptis |. So the graph at [ﬂ,l]
Here the slope of the given line is _T3 So it moves down 3 units and right 1 units. Draw a dot

Craw a line connecting the points

The graph of y=-3x+1 is drawn

\£5
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Hence the required graph is drawn.

Answer 9GCI.
Consider the equations

vel
y=|2x|+4
y=3|x|-5

Need to graph each set of equation on the same screen and describe any similarities or
differences among the graphs and write a description of the family

KEYSTROKES:

Need to adjust the window settings and the display is shown below

LI MO0
Amin=-18
Amax=1H
mecl=1
Ymin=-34
Ymax=5H
Yaol=3
mras=]

After entering the equations in the y list then click on the graph button and the display is
shown below




The graph of y= [x] is v-shaped with its vertex at the origin
The graph of y = |2x| + 4 is v-shaped with its vertex at [{}14}
The graph of y= 3|x|—5 is v-shaped with v-shaped with its vertex at (0,-5).

These graphs have the same shape, but they are positioned in different places on the
coordinate plane.

Answer 10CU.

Consider the equation 2x+ y=35
MNeed to graph the equation

Solve for ¥ to find the slope-intercept form

2x+y=5
2x+2x+y=5-2x Adding - 2x on both sides
y==5x+2

The y-interceptof y=-=5x+2is 2. So the graph [[}12}
The slope is _TS_FrUm [{}ﬁz} moves down § units and right to | units. Draw a dot

Draw a line containing the points

The graph is drawn is shown below

v

0 9 8 7 6§ 5 4 3

Hence the required graph is drawn.



Answer 10GCI.
Need to write a paragraph explaining how the values of m and p in the slope-intercept form
affect the graph of a linear equation

Equation of a line is in the form of y=mx+b
Here m is the slope of the line passing through the given points
And p isthe y-intercept

Notice when the slope m is positive, the line slants upward to the right. The more m is
positive, the steeper the line will slant upward to the right

when the slope is negative, the line slants downward to the right. And the slope becomes more
and more negative; the line will slant downward steeper and steeper to the right

Also notice that when the y-intercept p is positive, the line crosses the y-axis above y=0
And when p is negative, the line crosses the y-axis somewhere below y =10

The equation y =mx+ b is called the slope-intercept form for a line

The graph of this equation is a straight line

The point where the line crosses the y-axis is called the y-intercept

The x and y coordinates for the y-intercept are |(0,5)).

Answer 11CU.

Consider that you have already saved $5( toward the cost of a new television set. You plan to
save $5 more each week for the next several weeks

Need to write an equation for the total amount 7 you will have w weeks from now
Let 7 be the total amount

And w be the weeks

We can write the equation by using above information is

Total amount is equal to rate of change times plus amount already saved

So the equation becomes

T=5w+30

Hence the required equation for the total amount 7 will have w weeks from now is

[T=5w+50]



Answer 11GCI.

Meed to describe the similarities and differences in the class of functions f{x] =x+cand ¢
is any real number.

Families of graphs are also called classes of functions

Let us take the other two functions f(x)=2x+c and f(x)=-x+c

Let us take p =]

The graph of f(x)=x+1 hasaslope of | anda y-interceptof |
The graph of f(x)=2x+1 has aslopeof 2 anda y-interceptof |

And the graph of y=-x+1 has aslope of —] anda y-intercept of |
These graphs have the same intercept and different slopes

This family of graphs can be described as linear graphs with a y-intercept of |.

Answer 12CU.

Consider that you have already saved $5( toward the cost of a new television set. You plan to
save 45 more each week for the next several weeks

Need to graph the equation

Let T be the total amount

And w be the weeks

We can write the equation by using above information is

Total amount is equal to rate of change times plus amount already saved
So the equation becomes

T=5w+50

Hence the required equation for the total amount 7 will have w weeks from now is

[T'=5w+50]



The graph of the required equation is shown below

=
- ' - - + - ' - . -
5 10 15 20 25 30 35 40 45 5O

50 45 40 35 -30 25 20 -15

Thus the required graph is drawn.



Answer 12GCI.
Meed to describe the similarities and differences in the classes of functions f |x|+c and

f(x)=|x+¢| cis any real number

Letus take p0=3

So the classes of functions becomes f(x |x|+3 and f(x |,r+3|

The graphs of f(x)=|x|+3 and f(x)=|x+3| keystrokes display is shown below
The graph of f(x) =|x| +3 is v-shaped with its vertex at (0,3)

The graph of f(x) :|x+3| is v-shaped with its vertex at (-3,0)

These graphs have the same shape, but they are positioned in different places on the
coordinate plane.

Answer 13CU.
Consider that you have already saved $50 toward the cost of a new television set. You plan to
save $5 more each week for the next several weeks

Need to find total amount saved after 7 weeks

Let 7 be the total amount

And w be the weeks

We can write the equation by using above information is

Total amount is equal to rate of change times plus amount already saved
So the equation becomes

T=5w+350

Hence the required equation for the total amount 7 will have w weeks from now is
T =5w+ 50|
For finding the total amount saved after 7 weeks

Substituting w=7 In T =5w+50

T=5w+50

T= S(?)+ 50 Replace w by 7
=35+50
=85

Thus the total cost after seven weeks be [§85].




Answer 14PA.

Consider the slope 2 and y-interceptis —g

Need to write an equation of the line with the given slope and the y -intercept

An equation y =mx+ b is in the slope intercept form and when an equation is written in this

form, you can identify the slope and y -intercept of its graph
Here m is the slope and p is the y-intercept

So substituting m=2 and y=-6in y=mx+bh

y=mx+b Slope-intercept form
y=(2)x+(—6] Substitute m1 =2 and b= -6
y=2x-6

Hence the required equation of the line with the given slope and the y -intercept is

Answer 15PA.
Consider the slope 3 and y-interceptis -5

Need to write an equation of the line with the given slope and the y -intercept

y=2x-6

An equation y=mx+ b is in the slope intercept form and when an equation is written in this

form, you can identify the slope and y -intercept of its graph
Here m is the slope and p is the y-intercept

So substituting =3 and y=-5in y=mx+h

y=mx+bh Slope-intercept form
y= {3)x+(—5] Substitute m =3 and b = -5
y=3x-5

Hence the required equation of the line with the given slope and the y -intercept is

y=3x=-5




Answer 16PA.

Consider the slope l and y-interceptis 3
2

Need to write an equation of the line with the given slope and the y-intercept

An equation y = pmx+ b is in the slope intercept form and when an equation is written in this
form, you can identify the slope and y-intercept of its graph

Here m is the slope and p isthe y-intercept

S0 substituting m=% and y=3in y=mx+b

y:m.t+b Slope-intercept form
1 ] . |
_y=[3]x+{3) HuhMHMQHa-E and h=3
l +3
==X
'

Hence the required equation of the line with the given slope and the y -intercept is

1
=—x+13]
72

Answer 17PA.
Consider the slope _% and y-interceptis ()

Need to write an equation of the line with the given slope and the y-intercept

An equation y = mx+ b is in the slope intercept form and when an equation is written in this
form, you can identify the slope and y-intercept of its graph

Here m is the slope and p is the y-intercept

S0 substituting m = —% and y=0in y=mx+b

y=mx+b Slope-intercept form
3 : i 3 ,,
J“='—§ x+[ﬂ} Substitute m=——and h=3
3
===x
TS
Hence the required equation of the line with the given slope and the y-intercept is y= —%X i




Answer 18PA.

Consider the slope —1 and y-interceptis 10
MNeed to write an equation of the line with the given slope and the y-intercept

An equation y=mx+ b is in the slope intercept form and when an equation is written in this
form, you can identify the slope and y-intercept of its graph

Here m isthe slope and p is the y-intercept

So substituting m=-1and y=10in y=mx+b

yv=mx+b Slope-intercept form
__1.'=I:—|:|J:+(Iﬂ] Substitute m land H=10
y==x+10

Hence the required equation of the line with the given slope and the y-intercept is

y==x+10].

Answer 19PA.
Consider the slope (.5 and y-interceptis 7.5

Need to write an equation of the line with the given slope and the y-intercept

An equation y = mx+b is in the slope intercept form and when an equation is written in this
form, you can identify the slope and y-intercept of its graph

Here m is the slope and p is the y-intercept

So substituting m=0.5and y=75in y=mx+b

y=mx+h Slope-intercept form
y=(‘-‘l5].r+(?.5) Substitute m=05and h=7.5
y=05x+7.5

Hence the required equation of the line with the given slope and the y-interceptis
y=0.5x+7.5|.




Answer 20PA.
Consider the graph

'|EI*Y

10 9 8 7 6 5

Need to write an equation of the line as shown in above graph

¥

10



You know the coordinates of two points on the line then find the slope of the line passing
through the points

Let (x,3)=(L4) and (x,,y,)=(0,1)
Slope of the line passing through the points (x,,y,) and (x,,y,) can be calculated as follows

L T
m=22"N
X, =X

Substituting the values we get

med2=N Rise
Xy =% Run
-4
-l Replacex, =1y, =4,x,=0and y, =1
_ =3
-1
=3 Simplify

So the slope of the line passing through the given points is
The line crosses the y-axis at [{]il}

So the y-interceptis |

Finally we need to write the equation

Substituting ;=13 and p =1 in slope-intercept equation form

y=mx+b Slope-intercept form
y=( "}I+( ') Replace m with 3 and b with 1
y=3x+1

Hence the required equation of the line for the given graph is [y =3x+1|.




Answer 21PA.
Consider the graph

0 9 8 7 & 5

Need to write an equation of the line as shown in above graph



You know the coordinates of two points on the line then find the slope of the line passing
through the points

Let (xn.ﬂ] - (2:-_]] and (‘rlh}rl) — (D’-4}
Slope of the line passing through the points (x,,y,) and (x,,y,) can be calculated as follows

— Ya—=W
X =X

Substituting the values we get

m=}’:_}’| Rise
X, =X, Run
sl
I |[':r ) Replace x, =2,y ==Lx, =0and y, = -4
=4+
-2
3 -
. Simplif
3 phiity

So the slope of the line passing through the given points is

The line crosses the y-axis at [[I,—4)

So the y-interceptis —4

Finally we need to write the equation

Substituting m =% and h = -4 in slope-intercept equation form

y=mx+b Slope-intercept form
y :[ ]-‘H'[ -4] Replace m with % and b with —4
3
=—x-4
Y 2

Hence the required equation of the line for the given graph is

et
Il
td | e
P
I
=




Answer 22PA.
Consider the graph

0 9 8 7 £ 5 4 3

A0+

Need to write an equation of the line as shown in above graph

¥



You know the coordinates of two points on the line then find the slope of the line passing
through the points

Let (x,5)=(1,-2) and (x,,y,)=(0,2)

Slope of the line passing through the points [x,,_yl) and (f"z:}’z} can be calculated as follows

_Ya=n
XX

m

Substituting the values we get

— Rise
X, — X, Run

m=

e . N Replace x, =1y, =-2,x,=0and y, =2

=]
=-4 Simplify
So the slope of the line passing through the given points is
The line crosses the y-axis at ({}.,2]
So the y-interceptis 2
Finally we need to write the equation

Substituting ;= -4 and p =2 in slope-intercept equation form

y=mx+b Slope-intercept form
v=( |)-1'+["] Replace m with 4 and b with 2
y==4x+2

Hence the required equation of the line for the given graph is |y =-4x+2|.




Answer 23PA.
Consider the graph

10}

.'||:|..

Need to write an equation of the line as shown in above graph



You know the coordinates of two points on the line then find the slope of the line passing
through the points

Let [Jrl,_}rl)zi:l-l] and [xz,_}rz}z(ﬂ,l}
Slope of the line passing through the points (x,,y,) and (x,,y,) can be calculated as follows

m=22"%

X=X

Substituting the values we get

"= Y:— W Rise
Xy =X Run
]—(—-I}
TT0-3 Replace x, =3, =-Lx, =0and y, =1
_2
-3
2 - s
— Simplif
3 plhily

So the slope of the line passing through the given points is |- =

The line crosses the y-axis at [{]il]

So the y-interceptis |

Finally we need to write the equation

Substituting m=—§ and p=1 in slope-intercept equation form

y=mx+b Slope-intercept form

J’:[ ':I]-‘H[I} Replace m with F% and b with 1
—-E:H-l

o 3

Hence the required equation of the line for the given graph is |y = _Ex+| .

Answer 24PA.



Consider the graph

10d”

0 9 8

Need to write an equation of the line as shown in above graph

10

¥



You know the coordinates of two points on the line then find the slope of the line passing
through the points

Let (x,%)=(2,3) and (x,.),)=(0,0)

Slope of the line passing through the points [,r,,_yl) and (xz,yz) can be calculated as follows

Fo—
m=22"M
X=X

Substituting the values we get

m=22"N Rise
X =X Run
D-3
=—{] = Replace x, =3,y =2,x,=0and y, =0
=3
-2
Z% Simplify

So the slope of the line passing through the given points is

The line crosses the y-axis at (0,0)

Sothe y-interceptis ()

Finally we need to write the equation

Substituting m =% and p =0 in slope-intercept equation form

y=mx+b Slope-intercept form
y =[ ]x+[l.-] Replace m with % and b with 0
Y72

Hence the required equation of the line for the given graph is [y =—=x|.




Answer 25PA.
Consider the graph

10!#

0 9 8 7 6 5 4 3 2 140 1 2 3

Need to write an equation of the line as shown in above graph

10

¥



You know the coordinates of two points on the line then find the slope of the line passing
through the points

Let [J:I,y]] = [2,2} and [xz,_}rz} = [ﬂ,l)
Slope of the line passing through the points [,r,,yl] and [_rz,_pz:} can be calculated as follows

Foo— gk
m=22"M
X=X

Substituting the values we get

m:;jfl.::}:!, RiSC
X=X Run
2-2
T0-2 Replacex; =2,y =2,x, =0 and y, =2
0
-2
=0 Simplify

So the slope of the line passing through the given points is @
The line crosses the y-axis at {ﬂ,,z}

So the y-interceptis

Finally we need to write the equation

Substituting ;=0 and p =2 in slope-intercept equation form

y=mx+b Slope-intercept form
y=( !)-1'+ (] Replace m with 0 and b with 2
y=2

Hence the required equation of the line for the given graph is |y =2|.

Answer 26PA.
Need to write an equation of a horizontal line that crosses the y-axis at ({],-5}
For the horizontal the slope is zero
Horizontal lines have the equation in the form of y =5 because the slope is (
Given that the horizontal line that crosses the y-axis at ({],-5]
Here the y-intercept of the line is -5
So substituting p=-5in y=b

y=b
y=-5 Replace b by -5

Hence the required equation of a horizontal line that crosses the y-axis at [D,-S} IS |y=-5




Answer 27PA.

Need to write an equation of a line that passes through the origin with slope 3

Slope can be defined as

Slope(m) =

For the equation y=mx+b here m indicates the slope

To write the equation of a line that passes through the origin and has a slope of 3

Rise

Run

So substitute ;=3 and p=( from the given point passes through the origin in y = mx+b

y=mx+bh

y=3x+0

y=3x

Hence the required equation of the line that passes through the origin with slope 3 is

Answer 28PA.

Substitute m=3 and =0

Consider the equation y=3x+1

Meed to graph the equation

Here the y-interceptis 1. So the graph at (0,1)

Here the slope of the given line is % So it moves up 3 units and right one unit. Draw a dot

Draw a line connecting the points

The graph of y=3x+1 is drawn

0

9

8

10

¥

y=23x|.




Hence the required graph is drawn.

Answer 29PA.
Consider the equation y=x-2

Need to graph the equation

Here the y-interceptis —2. So the graph at [ﬂ,—!}
Here the slope of the given line is % So it moves up 1 units and right one unit. Draw a dot

Draw a line connecting the points

The graph of y=x-2 is drawn

10}”

10 9

Hence the required graph is drawn.



Answer 30PA.
Consider the equation y=—4x+1

Need to graph the equation

Here the y-interceptis |. So the graph at (0,1)

Here the slope of the given line is ? So it moves down 4 units and right one unit. Draw a

dot
Draw a line connecting the points

The graph of y=-4x+1 is drawn

y=—4x+1

v

0 9 8 7 6 5 4 3




Hence the required graph is drawn.

Answer 31PA.
Consider the equation y=-x+2
Need to graph the equation

Here the y-interceptis 2. So the graph at (0,2)
Here the slope of the given line is _TI So it moves down 1 units and right one unit. Draw a dot

Draw a line connecting the points

The graph of y=-x+2 isdrawn

0 9 8 7 6 5 4 3 2 1 0 4

Hence the required graph is drawn.



Answer 32PA.

Consider the equation y = éx +4

Need to graph the equation

Here the y-interceptis 4. So the graph at [{}*4]
Here the slope of the given line is % S0 it moves up 1 units and right 2 units. Draw a dot

Draw a line connecting the points

The graph of }r=éx+4 is drawn

.*."r'

104

Hence the required graph is drawn.



Answer 33PA.

Consider the equation y = —%x—i’-

Need to graph the equation

Here the y-interceptis —3. So the graph at (0,-3)
Here the slope of the given line is _?l So it moves down | units and right 3 units. Draw a dot

Draw a line connecting the points

The graph of y=—%x—3 is drawn

AY
107

\ £




Hence the required graph is drawn.

Answer 34PA.
Consider the equation 3x+y=-2

Need to graph the equation

Solve for ¥ to find the slope-intercept form

Ix+y==2 Original equation
+3x+y= -2 Adding -3x on both sides
y==3x-2

The y-interceptof y=-3x-2is -2.Sothe graph (0,-2)
The slope is __S_Frum {{]._,—2} moves down 3 units and right to | units. Draw a dot

Draw a line containing the points

The graph is drawn is shown below

0 9 8 7 &

Hence the required graph is drawn.

10

¥



Answer 35PA.
Consider the equation 2x-y=-3
Need to graph the equation

Solve for y to find the slope-intercept form

2x=y==3 Original equation
2x=y+y+3==3+3 Adding 3+ y on both sides
v=2x+3

The y-interceptof y=2x+3is 3. S0 the graph [{],3}
The slope is %.Frnm [{],3) moves up 2 units and right to | units. Draw a dot
Draw a line containing the points

The graph is drawn is shown below

0 9 8 7

Hence the required graph is drawn.

10

¥x



Answer 36PA.
Consider the equation 3y=2x+3
Need to graph the equation
Solve for y to find the slope-intercept form

3y=2x+3 Original equation
3y _2x+3

Dividing both sides by 3
—2x+|
Y73
The y-intercept of y=%.r+l is 1. So the graph (0,1)

The slope is E_Frnm {ﬂ,l} moves up 2 units and rightto 3 units. Draw a dot
3

Draw a line containing the points

The graph is drawn is shown below

AY
107

A0+

Hence the required graph is drawn.



Answer 37PA.
Consider the equation -2y =6x-4
Need to graph the equation
Solve for ¥ to find the slope-intercept form

-2y=6x-4 Original equation
2y _6x-4

Dividing both sides by —2
y==3x+2
The y-interceptof y=-3x+2 is 2. So the graph [CLE]

The slope is _TB'.Frnm (0,2) moves down 3 units and right to | units. Draw a dot

Draw a line containing the points

The graph is drawn is shown below

0 9 8 7 £ 5 4 3

Hence the required graph is drawn.

10

ks



Answer 38PA.
Consider the equation 2x+3y=6

Need to graph the equation

Solve for y to find the slope-intercept form

2x+3y=0 Original equation
i +2x+3y=-2x+06 Adding —2x on both sides
Jy=-2x+6 Combine like terms

y= —§x+2 Dividing both sides by 3

The y-intercept of y=—§.‘c+2 is 2. So the graph (0,2)

The slope is _?E_Frnm (0,2) moves down 2 units and rightto 3 units. Draw a dot

Draw a line containing the points

The graph is drawn is shown below

A
107

'.“:l +

Hence the required graph is drawn.



Answer 39PA.
Consider the equation 4x-3y=3
Need to graph the equation

Solve for y to find the slope-intercept form

dx-3y=3
4x—-3y+3y-3=3-3+3y Adding 3y -3 on both sides
3y=4x-3
yi= %x—l Dividing both sides by 3

The y-intercept of y:ixq is —1.Sothe graph [ﬂ,-l]
3

The slope is E.Fn::m [{],-I} moves up 4 units and right to 3 units. Draw a dot

Draw a line containing the points

The graph is drawn is shown below

0 9 8

Hence the required graph is drawn.

10

¥



Answer 40PA.
Consider that you rent a bicycle for §20 plus $2 per hour

Need to write a linear equation in slope-intercept form to model each situation
A linear equation is in the form of y = mx+b. Here m isthe slope and }p isthe y-intercept

The graph for the total cost that you rent a bicycle is shown below
'y
25 ¥

241

23+

211

1971

181

171

161

0 02 0.4 0.6 0.8 1 1.2 14 16 18 2



Here the slope of the line is 2. It crosses the y-axis at (0,20)

So substituting m=2and b=20iIn y=mx+b

v=mx+b Linear equation
y=(2)x+(20) Replace m with 2 and b by 20
y=2x+20

Thus the required equation of the line is |y = 2x + 20|.

Answer 41PA.
Consider a auto repair charges $50 plus $25 per hour
Need to write a linear equation in slope-intercept form to model each situation
A linear equation is in the form of y = mx + b. Here m isthe slope and p isthe y-intercept

The graph for the total repair charges for an auto is shown below

N
50}

45;

i
E
¥



Here the slope of the line is 5. It crosses the y-axis at [H,ES]

So substituting m=50and b=25IN y=mx+h

y=mx+b Linear equation
C =(25)h+(50)
C=25h+50

Thus the required equation of the line is [ = 25h+ 50/ -

Answer 42PA.
Consider a candle is § inches tall and burns at a rate of % inch per hour

Need to write a linear equation in slope-intercept form to model each situation
A linear equation is in the form of y =mx+ 5. Here m is the slope and p isthe y-intercept

The graph for a candle that burns for each hour is shown below

A
107"




Let y be the length of the candle
And x be the hours

Length of the candle is six inches at the time y=(. Itis the y-intercept

: 1 :
And the slope is —— because y decreases as x increase
2

Here the slope of the line is % It crosses the y-axis at ({}jﬁ]

S0 substituting m:-% andb=6In y=mx+h

y=mx+b Linear equation
l
=== |x+[6
y=(-3)s+@
— l:.u.'+n‘.5
T
Thus the required equation of the line is |y =_lx+ﬁ .

Answer 43PA.
Consider the temperature is 152 and is expressed to fall 2© each hour during the night
Need to write a linear equation in slope-intercept form to model each situation
Alinear equation is in the form of y = mx+ 5. Here m isthe slope and p isthe y-intercept

The graph for the temperature is expected to fall each hour during the night is shown below

Ay
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Here the slope of the line is —2. It crosses the y-axis at (0,15)

So substituting m=-2and b=15I" y=mx+b

y=mx+bh Linear equation
T =(-2)h+(15)
T==2h+15

Thus the required equation of the line is (T = 2k +15|-

Answer 44PA.
Need to find what characteristics do their graphs have common
Consider the equations y=2x+3,y=4x+3,y=—-x+3andy=-10x+3

We need to set the window settings as shown below

LT KOO
smin=-l6
Amax=1a
Aec ]l =2
Ymin=-1&
Ymax=1&
Yo l=2
ArEs=2

Enter ¥, =2x+3,¥,=4x+3.Y,;=—x+3and ¥, =—-10x+3

After the entering the values then click on the graph button. The graph display is shown below




Let us take the first equation graph y=2x+3.The graph of y=2x+3 has aslope 2 and
V-intercept 3

MNow us take the second equation graph y=4x+3.The graph of y=4x+3 has a slope 4
and y-intercept 3

MNow take the third equation graph y=-x+3. The graph of y=-x+3 hasaslope -1 and
y-intercept 3

MNow let us take the final equation graph y=-10x+3. The graph of y=-10x+3 has a slope
of —10 and y-intercept 3

These graphs have the same y-intercept and different slopes. This family of graphs described
as linear graphs with y -intercept 3

Thus all these equations y=2x+3,y=4x+3,y=-x+3 and y=-10x+3 have a same Y-
intercept described as linear graphs.

Answer 45PA.
Consider the graph

A

” T

14

t
»
v 1 2 3 4 5 B 7 8 9 10

Need to write an equation to find the total sales § for any number of years ¢ since 1991



The total books sales in the United Sates in 1991 is $16 million

And in 1999 the sales was decreased by about §1 billion each year

Let § be the total sales

And ¢ be the number of years

Total sales is equal to the number of years plus the total books sales in 1991

S=t+16

Thus the required equation is .

Answer 46PA.
Consider the graph

24‘5

4

18

14

Need to find the sales in 2005 if the trend continues

10

Y-



The total books sales in the United Sates in 1991 is $16 million

And in 1999 the sales was decreased by about $] billion each year
Let § be the total sales

And ¢ be the number of years

S=r+16

For finding the total number of sales in 2005

The year 2005 is 14 years after 199].50 =14

So substituting =14 In S=r+16

S=14+16

S=14+16 Replace ¢ by 14
=30

Thus the total number of sales in 2005 was |$30|.

Answer 47PA.
Need to write an equation to find the fatality rate g for any number of years ( since 1966

In the year |96 the traffic fatality rate in the United States was 5 5 fatalities per 100 million
vehicle miles travelled

And the rate was decreased by about ()12 each year between 1966 and 1999
Let g be the fatality rate
And ¢ be the number of years

The fatality rate is equal to the traffic fatality rate in the year 196 minus the rate change times
the number of years between (966 and 1999

S0 we can write the equation as R=5.5-0.12¢

Thus the required equation for finding the fatality rate g for any number of years ¢ since
1966 i5 |R =-0.121+5.5|-

Answer 48PA.
Need to graph the equation

In the year 1966 the traffic fatality rate in the United States was 5 5 fatalities per 100 million
vehicle miles travelled

And the rate was decreased by about (,12 each year between 1966 and 1999
Let g be the fatality rate
And ¢ be the number of years

The fatality rate is equal to the traffic fatality rate in the year 1966 minus the rate change times
the number of years between 1966 and 1999

S0 we can write the equation as R =5.5-0.12¢

Thus the required equation for finding the fatality rate g for any number of years ¢ since
1966 15 R=-0.12+5.5-



The graph of R =-0.12¢+5.5 is shown below

108

¥

A04

Thus the required graph is drawn.
Answer 49PA.

Need to find the fatality rate in 1999

In the year 1966 the traffic fatality rate in the United States was 4§ fatalities per 100 million
vehicle miles travelled

And the rate was decreased by about ()12 each year between 1966 and 1999
Let g be the fatality rate
And ( be the number of years

The fatality rate is equal to the traffic fatality rate in the year 196 minus the rate change times
the number of years between (966 and 1999

So we can write the equation as g =5.5-0.12¢

Thus the required equation for finding the fatality rate g for any number of years ¢ since
1966 IS R=-0.12r+5.5



For finding the fatality rate in 1999
The year 1999 is 33 years after |1966. S0 =133

Substituting f=33iIn R=-0.12r+5.5

R=-0.12t+5.5

R=-0.12(33)+5.5 Replace ¢ by 33
R=-3.96+5.5

R=1.54

Thus the fatality rate in 1999 was

Answer 51PA.

Need to find which equation does not have a ¥ -intercept of §
A)2x=y-5 B)3x+y=35
Cly=x+5 D)2x—y=35

An equation of the form y = mx + b IS in slope-intercept form. When an equation is written in
this form, you can identify the slope and y -intercept

Let us take the first equation

2x=y=5
2x+5=y=5+5 Adding 5 on both sides
y=2x+3

Here the equation is of the form  y = mx + b IS In slope-intercept form. Here m is the slope
and pisthe y-intercept

Here the equation has y -intercept of §

Now let us take second equation

3x+y=5
=3x+3x+y=5-3x Adding -3x on both sides
y==3x+5

Here the equation is of the form y = mx + b is in slope-intercept form. Here m is the slope
and histhe y-intercept

Here the equation has ¥ -intercept of §
Mow let us take the second equation
y=x+5

Here the equation is of the form y = mx + b is in slope-intercept form. Here m is the slope
and histhe y-intercept

Here the equation has y-intercept of §



Now let us take the last equation

2x=y=35
2x=y+y=5=5=5+y Adding y =5 on both sides
y=2x-5

Here the equation is of the form y = mx + A is In slope-intercept form. Here m is the slope
and pisthe y-intercept

Here the equation has y-intercept of —§

Here the equation |2x - y = 5| have does not have y-intercept of 5.

Thus the correct option is @

Answer 53PA.
Consider the equation Ax+By=C
Need to write the equation in slope-intercept form

An equation of the form  y = mx + b is in slope-intercept form. When an equation is written in
this form, you can identify the slope and y -intercept

Adding - _4x on both sides for the given equation

Ax+By=C
—Ax+ Ax+ By=(C - Ax Adding — Ax on both sides
By=C-Ax
A C e -
yE=——X+— Dividing both sides by B
B B
Here the equation is in the form of y=mx+b
: A C
By comparing here we have m=-— and bh=—
B B
: : : N A C
Hence the required slope and the y-intercept for the given expressionis |m=—-— and b=—

Answer 54PA.



Need to find the slope and y -intercept of each equation
Consider the equation Ax+By=C

An equation of the form  y = mx + b is in slope-intercept form. When an equation is written in
this form, you can identify the slope and y -intercept

Adding — 4y on both sides for the given equation

Ax+By=C
—Ax+ Ax+ By=C—- Ax Adding — Ax on both sides
By=C-Ax
y= —£x+£ Dividing both sides by B
B B

Here the equation is in the form of y = mix+b

By comparing here we have ;= _% and b = E

Hence the required slope and the y-intercept for the given expression is m=_£ and b= —

Answer 55PA.

Need to find the slope and y-intercept of each equation
a)
Consider the equation 2x+ y=-4

An equation of the form  y = mx + b is in slope-intercept form. When an equation is written in
this form, you can identify the slope and y -intercept

Adding —2x on both sides for the given equation

2x+y=—4 Original equation
=2x+2x+y==-2x-4 Adding -2x on both sides
y=-2x-4

Here the equation is in the form of y=mx+b

By comparing here we have m=-2 and h=-4

Hence the required slope and the y -intercept for the given expression is |m ==2and b= _sﬂ




b)
Consider the equation 3x+4y=12

An equation of the form  y = mx + b IS in slope-intercept form. When an equation is written in
this form, you can identify the slope and y -intercept

Adding -3y on both sides for the given equation

Ix+4y=12
=3x+3x+4y=12-3x Adding —3x on both sides
4y=-3x+12
y= —-i—x +3 Dividing both sides by 4

Here the equation is in the form of y=mx+b

By comparing here we have m= _% and h=3

Hence the required slope and the ¥ -intercept for the given expressionis |[m=-—and b=3|.

C)
Consider the equation 2x-3y=9

An equation of the form y = mx + b is in slope-intercept form. When an equation is written in
this form, you can identify the slope and y -intercept

Adding 3y -9 on both sides for the given equation

2x=-3y=9 Original equation
2x-3y+3y-9=9+3y-9 Adding 3y—90n both sides
Jy=2x-9

2 g .
=-§x—3 Dividing both sides by 3
Here the equation is in the form of ¥Y=mx+ b

By comparing here we have m=§ and b= -3

Hence the required slope and the y-intercept for the given expression is |m== and b=-3|.

Answer 56 MYS.



Consider that y varies directly as x if y =45 when y =60
Need to write a direct variation equation that relates x and y and find x when y=8§
Direct variation formulae is y = Ax

Here we have y=4 and y=-16. By substituting the values we get

v =kx Direct variation
45 =k(60) Replace y with 45 and x with 60
k(6
5 [ 9) Dividing both sides by 60
f:{J 60
k=3 Simplify
4
. 3
Thus the value of yis |y= EI

By using the direct variation equation to find x when y=8§
. : 3
So substituting =8 in y:zx

3

y= 2 x Direct variation equation
o3 :
-=1x Replace y with 20
x= L Dividing both sides by %
; 32
Therefore the value of x when y=8 is |x =? .

Answer 57MYS.

Consider that y varies directly as x if y=15 when y=4
Need to write a direct variation equation that relates x and y and find y when y =10
Direct variation formulae is y = kx

Here we have x =4 and y =15. By substituting the values we get

v=kx Direct variation
15=k(4) Replace y with 15 and x with 4
k(4
15 L Dividing both sides by 4
4 4
k= Eh) Simplify
1
TH ) 15
us the value of ¥ is y:Tr

By using the direct variation equation to find ¥ when y=10

So substituting =10 in y=—

15 . -y .
y=x Direct variation equation
15 A
y=I( )] Replace x with 10
y=?—25 Simplify

Therefore the value of ¥ when y=101s p=—|




Answer 58MYS.
Consider the points (-3,0),(—4,6)
Need to find the slope of the line that passes through each pair of points
Let (x,%)=(-3,0) and (x,,y,)=(—4,6)

Slope of the line passing through the points (x,,y,) and (x,,,)

Foo—
m=22_2
X, =X,

Substituting the values

mo 2= rise
X, —X run
= i Substitute
—4—(-3)
_6
-1
=—h

Thus the slope of the line passing through the points is .

The graph is shown below
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Answer 59MYS.



Consider the points (3,-1) and (3,-4)

MNeed to find the slope of the line that passes through each pair of points
Let [I.-,_]F.}=|:3+-|] and [Iz:.}'z) =[3,—4]

Slope of the line passing through the points {_r”_}‘]} and (xrylj

e e — ¥

X=X

m

Substituting the values

m=22"% e
X, — X, rn
:ﬂ Substitute
3-3
=3
0
= Undefined

Thus the slope of the line passing through the points is |Undefined| -

The graph is shown below

10}
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Answer 60MYS.



Consider the points (5,-5) and (9,2)

Need to find the slope of the line that passes through each pair of points
Let [x!_y1]=l:5,-5] and [xz,_vl}zl:';‘,z}

Slope of the line passing through the points [x,,y1] and [Iz:,l’z)

_Ya= W
X, =X,

i

Substituting the values

=N rise
X5 =% rn
2—(-5
= g Substitute
9-5
245
4
.

Thus the slope of the line passing through the points is .

The graph is shown below

108"
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Answer 62MYS.

Need to write the numbers in order from least to greatest

Consider the numbers 2_55%,_{}_551

8

Now we are writing the numbers from least to greatest is shown below

—ﬂ.S,E,E,Z.S
4 8

Hence the given numbers in order from least to greatest are

Answer 62MYS.

Consider the equation x = 15-9
MNeed to solve the equation
Multiplying both sides by 2
15-9
=
2
2x=15-9 Multiplying both sides by 2
2x=14 Subtract
x=7 Dividing both sides by 2
Check
Substituting y=7 in x= DS
15-9
X=
2
7 =g Replace x by 7
1=7

Hence the required value of x is _

Answer 63MYS.

—0.5,—

37

L]

—,2.5]-




Consider the equation 3[T)+ 2=h

Need to solve the equation

By distributive property

3(7)+2=0b Original equation
2142=5H By distributive property
23=bh Combine like terms
b=23
Check

Substituting =23 in 3(7)+2=»h
3(7)+2=b
2142=123 Replace b by 23
23=23
Hence the required value of  is [23].

Answer 64MYS.

Consider the equation g =6 -2*

Need to solve the equation

We can simplify the given equation as follows
g =6"-2* Original equation
g=36—-4
g =32

Check

Now substituting g =32 in g=6*-2?

q = ﬁ! _23

12=36—-4 Replace g by 32
32=32

Hence the required value of g is _

Answer 65MYS.



Consider the points (-1,2) and (1,-2)

MNeed to find the slope of the line that passes through each pair of points
Let [xl,y1]=[-l.,2] and [xl,_}rl}z(l,—z}

Slope of the line passing through the points [xl,y]] and [Ip}’z)

_ Ys =W

X =X

i

Substituting the values

I rise
X, — X, run
= —2-2 Substitute
1-(-1)
_4
2
==2

Thus the slope of the line passing through the points is .

The graph is shown below
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Answer 66MYS.
Consider the points (5,8) and (-2,8)

Need to find the slope of the line that passes through each pair of points
Let [_rl,yl]z{ﬁ,ﬂ] and (.rz,_l-'z] =l:—2,3]

Slope of the line passing through the points (x,,y,) and (x,,y,)

boo— 3
m=22"N

X=X

Substituting the values

me22= N
X, — X, run
. ﬂ Substitute
-
0
-7

Thus the slope of the line passing through the points is @

The graph is shown below
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Answer 67MYS.
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Consider the points (1,-1) and (10,-13)
Need to find the slope of the line that passes through each pair of points
Let [x,,_y,]:{l‘—l} and [II,_}'I:}z(lﬂ,—IE)

Slope of the line passing through the points (x,,y,) and (x,,y,)

e
m=22" %
X, = X,

Substituting the values

Y =W E

X, — X, run

= mitid Substitute
10-=1
-12

9

m=

Thus the slope of the line passing through the paints is |——|.

The graph is shown below
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