Chapter 5. Analyzing Linear Equations

Ex. 5.1

Answer 1CU.

Consider the graph
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Need to explain how you would find the slope of the line



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

Ya— W

A =X

m=

Let us consider (x,,y)=(3,-5) and (x,,y,)=(-1,-3)

For finding the slope of the line passing through the points, substituting (x,,y,)=(3,-5) and

i i
(-rza.}'rz}Z{—l,.—3) In m= o —x
m=y2_y|
=X
-3-(-5
z% Replace x, =3, y, ==5,x, ==l and y, =3
2 . .
S Simplify
=1
2

Thus the slope of the line passing through the points is _l :

Answer 1RM. 2

Need to find the mathematical meaning of function compare to the everyday meaning
In mathematical meaning a relationship in which the output depends upon the input

But in everyday meaning the action for which one is particularly fitted or employed, an official
ceremony or a formal social occasion

And something closely related to another thing and dependent on it for its existence, value, or

significance.
Answer 2CU.

Meed to draw the graph of a line having each slope
a)

Meed to draw the graph of a line having positive slope

Let {_:u:”y]]=[l.,3] and (I1!y2)=(4?5]

Slope of the line passing through the points [_r”_y:] and (xz,_}.-z} can be calculated as follows

ot Ya— W
X=X

Substituting the values we get

m=22"N
X, =X
5-3
T 4-1
_2
3

Thus the positive slope of the line is



The graph of a line having positive slope is shown below
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Thus the graph of the positive slope is drawn.
b)

Meed to draw the graph of a line having negative slope
Let (x.0)=(-3,6) and (x,,y,)=(2.4)
Slope of the line passing through the points (x;,y,) and (x,,,)

po— 3
m=22—
X, =X

Substituting the values

m=22"% rise
X, =X, run
= i Substitute
2-(-3)
B -2
2+3
_ 2
5

Thus the slope of the line passing through the points is |—=|.

The graph of the negative slope is shown below
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c)
Need to draw the graph of the line having slope of ()
Let {II*.H] =['2*3] and [Izsyz)=(8:3}

Slope of the line passing through the points [,r”}}] and l:_l'z,}'l)

_ Y =¥

X=X

m

Substituting the values

Ya=W rise
m = —
X, — X, run
- Substitute
8-(-2)
_0
10
=0

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



The graph of the slope having zero is shown below
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d)
Need to draw the graph of a line having undefined slope
Let (x,3)=(-5.4) and (x,,y,)=(-5,-1)

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

Y, —y
m=22_2
X, =X,

Substituting the values

m=22"0 _
Xy —% run
= ﬁ Substitute
S09)
_ -5
0
Undefined

Thus the slope of the line passing through the points is [Jndefined|.
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The graph of a line having undefined slope is shown below

108"

9..

) |

(-5.4)

L I =

¥

0 9 8 7 6 fF 4 3 2 a9 1 2 3 4 5 6 7 8 3 10

404

Answer 3CU.

Need to explain why the formulae for determining slope using the coordinates of two points
does not apply to vertical lines

A vertical line has an equation in the form of x =a, here a is the x-intercept
When the line is exactly a vertical line it does not have a defined slope because the two x

coordinates are same. So the difference is same

The slope calculation is then something like % when you divide anything by zero then there is

no result because it is undefined

So it has undefined slope
Answer 4CU.
Consider the Carlos and Allison is finding the slope of the line that passes through
(2,6) and (5,3)

Carlos Allison
3-6_3__, 8-3_3_,
5=-2 3 5=-2 3

Need to find the error and explain your reasoning



Let (x,¥)=(2,6) and (x,,y,)=(5.3)

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

m:u
X, — X
Substituting the values (x,,»,)=(2,6) and (x,,»,)=(5,3) in m=2r= N e get
X, =X
Y2 =N
Xy — X
3-6 _
=~ Replacing x, =2,y, =6,x,=5 and y, =3
==
3

=]

m=

Hence Carlos is correct.
Answer 5CU.
Consider the pair of points [I,,I],(S_.;’-L}

Need to find the slope of the line that passes through each pair of points

Let (x,0)=(11) and (x,,»,)=(3.4)

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

L
m=22"H
X=X

N . . _ JJ —_]_J‘
Substituting the values (x,,y,)=(11) and (x,,y,)=(3,4) in m-i we get

P —
m=22"N
X=X

=— Replacing x, =1, y, =lL,.x, =3 and y, =4

Thus the slope of the line passing through the points is



Answer 6CU.
Consider the pair of points (0,0),(5,4)

Need to find the slope of the line that passes through each pair of points
Let I:x,,yl] =(D=D) and (Izryz}=[5!4}

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

Y= N

Xy

m =

Ys—¥

Substituting the values (x,,y,)=(0,0) and (x,,y,)=(5,4) in m= v we get
_ ¥ Hh
.1'2 =X
4-0 :
ﬁ Replacing x, =0,y, =0,x, =5and y, =4
e
5

Thus the slope of the line passing through the points is _
5

Answer 7CU.

Consider the pair of points —2?. - -2)

Need to find the slope of the line that passes through each pair of points

Let {;rl,y])z[—z,i) and [xz,_}rz}:(—l,—i]

Slope of the line passing through the points (x,,y,) and [,rz,_p?_) can be found as follows

Foo—
m=32"N
Xy =X

J_.l

Substituting the values (x,,,)=(-2,2) and (x,,y,)=(-1,-2) in m=22"21 e get

X, — X,
= Y2 =N

A — X

-2=2

=4

T
=—d
Thus the slope of the line passing through the points is .

Replacing:ﬁ = —2’.}!1 =2 X, = -1 and YV, ==



Answer 8CU.
Consider the pair of points (T,—4],(9i—l}
Need to find the slope of the line that passes through each pair of points
Let [xl,y] ] =[T.,—4} and (Iz:.}"z}: [9*-1]

Slope of the line passing through the points (x,,y,) and [xz,_p'z) can be found as follows

My
X =X

i

Y =¥

Substituting the values (x”_;:])z['}'i—dj and (xzjyz}z(qﬁ-l] in m= S

we get
m= Va0
X2 =X
=)
9-7
_=1+4
2

Rep|a¢ing xl = ?‘!PI = —4,,!;'2 =10 Eﬂd_}-‘l ==]

&
2

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

Answer 9CU.
Consider the pair of points [3,5),(—1,5}

Need to find the slope of the line that passes through each pair of points

Let [xl,_yl)z{lﬁ] and [xz,yz):(—Z,S]

Slope of the line passing through the points (x,,y,) and [xz,_pz} can be found as follows

= Y: — ¥
XLy =Xy
I 2 _Ya=W
Substituting the values (x,,y,)=(3,5) and (x,,y,)=(-2,5) in m= —Iz - we get
= YN
X =4
5-5 .
= =3 Replacing x, =3,y, =5,x,==2and y, =5
0
-5
=0

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



Answer 10CU.
Consider the pair of points [-1,3},(-1,11]

Need to find the slope of the line that passes through each pair of points
Let I:Il-'--“]:{_l"j) and [Izh}’z}:{'lrﬂ'}

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

P

Xy

m=

Ysa— W

Substituting the values (x,,y,)=(-1,3) and (x,,y,)=(-10)in m=
X, =X

we get

= Replacingx, =-1,y,=3,x,=-land y, =0

Undefined

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

Answer 11CU.
Consider the pair of points [6,—2),(1-,—6] has the slope m=4
Need to find the value of » that the line passes through each pair of points has the given slope
Letus take (x,,y)=(6,-2)and (x,,y,)=(r,-6)

Ya=W

Slope of the line passing through the points [,r,,_}:]] and (.rh_}-'?_} is m= %k

Substituting the values we get

m=22"0 Slope formulae
X, — X
—H-(—2
4= ( ) Substitute
r—o
-}
4=— Subtract
r—o
4(r-6)=-4 Find the cross products
By distributive property
4r-24=-4
4r-24+24=-4+24 Adding 24 on both sides
4r=20

r=35 Dividing both sides by 5



Thus the value of p is

The graph is shown below
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Answer 12CU.
Consider the pair of points (9,r),(6,3) has the slope m = _%

Need to find the value of » that the line passes through each pair of points has the given slope
Letus take (x,,y,)=(9,r) and (x,,y,)=(6,3)

Y =¥

Slope of the line passing through the points (x,,y,) and (x,,y,) is m=
) L=

Substituting the values we get

m=22_2 Slope formulae
L = g=F Substitute
3 6-9
_l = 3; Subtract
3 3
=3(-1)=3(3-r) Find the cross products
By distributive property
0-3r=3
=3r=-6 Adding -9 on both sides
_'—3;‘ = j; Dividing both sides by =3
r=2

Answer 13CU.
Consider the graph
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Need to find the rate of change for 1990)-1992

Let us take (x,,¥,)=(1990,52) and (x,,y,)=(1992,55)

Equation of the line passing though the points (x,,y,) and (x,,y, ) is given by

m=22"0 Slope-formulae
X, — X,
m= _S3=92 Replace x, =1990, y, =52,x, =1992, y, =55
1992 -1990 " .
m:E Simplify
2
m=1.5

Thus the rate of change for the period of 199(-1992 is

1.5 million suscribers per year




Answer 14CU.
Consider the graph
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Need to find which two year period that had a greater rate of change than 199()-1992 explain
your reasoning



For the period of 1992.1994 had a greater rate of change than 1990)-1992
The rate of change for 1990-1992

Letustake (x,,y,)=(1990,52) and (x,,y,)=(1992,55)

Equation of the line passing though the points [_r”_}.rl) and [_rn_],l'z) is given by

m=22"A Slope-formulae
Xy =X
mzﬁ Replace x, =1990, y, =52,x, =1992, y, =55
1992 1990 ; i
.r;|'l=i Simplify
2
m=1.5

Thus the rate of change for the period of 199(0-1992 is |1.5 million suscribers per year

The rate of change for 1992 —1994
Let us take (x,,»)=(1992,55) and (x,,y,)=(1994,59)

Equation of the line passing though the points [_r”_yl:l and [_r],_}lz) is given by

m=22"0 Slope-formulae
I: _.rl
mzﬁ Replace x, =1992,y, =54, x, =1994, y, =59
1994 -1992 ' -
mz% Simplify
m=2

Thus the rate of change for the period of 1992-1994 is |2 million suscribers per year|.

Hence the two year period (1992-.1994| had a greater rate of change than [1990-1992|.




Answer 15A.
Consider the graph

'|I:I*Y

Need to find the slope of the line passes through each pair of points



Let (x,,5)=(-2,-4) and (x,,»,)=(2,-1)

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

¥

_ Ya— W

Xy =X

m

Substituting the values

o 0 N E
,]‘,'2 -',1‘] rin
—1-(—4

{ ] Substitute

2-(-2)

~—1+4
2+2
3

== Simplif
4 phty

Thus the slope of the line passing through the points is .
Answer 16PA. 4

Consider the graph

104"
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MNeed to find the slope of the line passes through each pair of points



Let [x,,y,):{lz) and I:xz,_yz}z(ﬂj)

Slope of the line passing through the points {x,,y]] and [xzjyz}

= Ys— ¥
X=X

Substituting the values

m=d2=N rise
..'['2 —..'['I rumn
=E Substitute
-3
o 1
3

Thus the slope of the line passing through the points is [——|.

Answer 17PA.
Consider the points (—4,-1),(-3,-3)

Need to find the slope of the line that passes through each pair of points

Let [xl,y1]=[-4.,—1) and (xz,_}rz):(:—l,—E}

Slope of the line passing through the points [x,,y]] and [xz,yl}

m= Ys— W
X=X

Substituting the values

Y=Y rise

= _3_—(_1) Substitute
S3-(4)
-3+1
-3+4

==2

m:

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



The graph is shown below
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Answer 18PA.
Consider the points (-3,3),(1,3)

Meed to find the slope of the line that passes through each pair of points

Let [I,,J’1}={'3';3} and [-rz:.yz):{l'})

Slope of the line passing through the points [xl,_y]] and (Iz:h)

Y= W

X, — X

=

Substituting the values

22N rise
X, — X, run
= Substitute
1-(=3)

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



The graph is shown below
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Answer 19PA.
Consider the points (-2,1),(=2,3)
Need to find the slope of the line that passes through each pair of points
Let [A‘I,,y]} = (—1,1} and [_1'1,_1:1} . [—2..3}
Slope of the line passing through the points [x,,yJ and [xyyl]

_ ¥

X, — X,

m

Substituting the values

m= 'pl -'yl E
X, — X, run
) N Substitute
2-(2)
_2
0
= Undefined

Thus the slope of the line passing through the points is |Undefined|-
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The graph is shown below
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Answer 20PA.
Consider the points (2,3),(9,7)
Need to find the slope of the line that passes through each pair of points
Let [Jr”_],rI } = {2,3} and [_r],_}*l) = {9,?}
Slope of the line passing through the points (x,,,) and (x,,,)

_ MmN
X=X

m

Substituting the values

m=22=h rise
X, =X, run
= i) Substitute
9g-2
_ 4
7

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



The graph is shown below
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Answer 21PA.
Consider the points (5,7),(-2,-3)
Need to find the slope of the line that passes through each pair of points
Let (x!,y1}=(5,?} and {xz,yl}:{—z,—:%)
Slope of the line passing through the points (x,,y,) and (x,,,)

_ MW
.II —.rl

m

Substituting the values

_ YN E

- X — X run
alimfl Substitute
—2=35

_-10

e

_10

7

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



The graph is shown below
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Answer 22PA.
Consider the points [-3,&]4214)
Need to find the slope of the line that passes through each pair of points
Let [J:I,_yJ = [-3,6} and [I:n}"z] = [2.,4)

Slope of the line passing through the points (II,J.?]:] and [xz,yI]

” Ya— ¥

X, =X,

i

Substituting the values

oy = Y: =N E
X, — X, run
=i Substitute
2-(-3)
=2
2+3
22
5

Thus the slope of the line passing through the points is [-=].

The graph is shown below
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Answer 23PA.
Consider the points (-3,-4),(5,-1)

Need to find the slope of the line that passes through each pair of points
Let (I|:F1]=(‘3:‘4) and [xl,yI]:(S,—I]
Slope of the line passing through the points (x,,y,) and (x,,»,)

_ Y

X, =X

m

Substituting the values

= rise

_I'I —_1'] Iin
-1-(—4

=g Substitute
5-(-3)

_—1+4
5+3
3

a—
—

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

The graph is shown below
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Answer 24PA.
Consider the points (2,-1),(5,-3)
Need to find the slope of the line that passes through each pair of points
Let {IHJ’H] =(2,-1) and [xz,yz} =(5,-3)
Slope of the line passing through the points (x;,y,) and (x,, ,)

_ V=W
X, — X,

m

Substituting the values

m= Y:— M ES_E
X, =X, run
-3-(-1
=# Substitute
5=-2
_ =3l
3
=2
3
Thus the slope of the line passing through the points is —% :

The graph is shown below
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Answer 25PA.
Consider the points (-5,4),(-5,~1)

Need to find the slope of the line that passes through each pair of points

Let (xlt.]’1]=(-5*4) and [xl,yz)z{—ﬂ,—l)

Slope of the line passing through the points [_r”_];1] and [xr_;uI]

_ MV
X, = X,

m

Substituting the values

M= Ya =N E
X, — X, run
s . 2 Substitute
S5-(9)
B -5
]
Undefined

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

The graph is shown below
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Answer 26PA.
Consider the points (2,6),(-1,3)

Need to find the slope of the line that passes through each pair of points

Let [_rl*'}rl)z[z‘ﬁ] and ['rl"-pl}z{-l"})

Slope of the line passing through the points (x,,3,) and (x,, y,)

_ s =¥

X, =X,

i

Substituting the values

m=22=% rise
X, — X, run
= 3-6 Substitute
-1-2
-3
-3

=]

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

The graph is shown below
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Answer 27PA.
Consider the points (-2,3),(8,3)

Need to find the slope of the line that passes through each pair of points

Let (1'”,1’1]:('2«3] and [xl,yl}z{E,E}

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

_ Ya—W

X, =X,

i

Substituting the values

- Ya =N E
=33 Substitute
8-(-2)
0
10
=0

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

The graph is shown below
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Answer 28PA.
Consider the points (-3,9),(-7,6)

Need to find the slope of the line that passes through each pair of points
Let {IHJﬁ] :(_3__9] and {xzi.l’z)z{_?*ﬁ}
Slope of the line passing through the points (x,,y,) and (x,, ;)

m= Ys =W
Xo = Xy

Substituting the values

= Ya— ¥ E
Xy = run
=-—£’~—_9— Substitute
7-(3)
_=3
—4
3
4

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

The graph is shown below
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Answer 29PA.
Consider the points (-8,3),(-6,2)

Need to find the slope of the line that passes through each pair of points
Let [_r”yl] :[-81.3} and [_rz‘_yz:':{—ﬁSZ)

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

m= Y= ¥

X, =X

Substituting the values

w2 S Tise
-rz —J.'l mn-
=i Substitute
(%)
_l
2
1
2

Thus the slope of the line passing through the points is [——|.

The graph is shown below
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Answer 30PA.
Consider the points (-2,0),(1,-1)
Need to find the slope of the line that passes through each pair of points
Let {xl,y1] =(-2,0) and [xz,_yI) = {L-l]
Slope of the line passing through the points [,r,,_;:1] and [l'z«h}

o Y= ¥

X, =X,

m

Substituting the values

— Ya—h E
-rz —I| mn-
= i Substitute
1-(-2)
B -1
3
- 1
3

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

The graph is shown below
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Answer 31PA.
Consider the points (4.5,-1),(5.3,2)

Need to find the slope of the line that passes through each pair of points

(et (x,3,) =(4:5,-1) 200 (x,.3,)=(53.2)

Slope of the line passing through the points [_r”_];]] and [xl,yl]

Bo—
m=22_2
X, —X

Substituting the values

Y= W rise
m=  —

X — X run
2-(-1

=L} Substitute
5.3-45

=2
0.8

=3.75

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

The graph is shown below
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Answer 32PA.

Consider the points (0.75,1),(0.75,-1)

Need to find the slope of the line that passes through each pair of points

Let (x,,5,)=(0.75,1) and (x,,¥,)=(0.75,~1)

Slope of the line passing through the points {_r”_}‘]] and [xzﬁyz)

b )
m=h Y
x, =X,

Substituting the values

m = _':llII1 - '}JI Lse
X, — X, run
-1-1 g
= Substitute
0.75-0.75
_2
0
= Undefined

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

The graph is shown below
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Answer 33PA.

Consider the pair of points [21,—11] and [—ll]
2 2 22

Need to find the slope of the line passing through the points

Pair of points can be simplified or can be written as

[Elrllj:(i—i] and the second is [_l,l]
2 2 2 2 2'2
Let us take {Il‘y]]z[%ﬁ_%J and [Izuy1}=[-l‘l)

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

m=22"N Slope formulae
_-'['2 —_I'l
1 _(_E]
= % Replacing the values
202
1 3
373 -
= 75 Simplify
2
4
i
_b
2

This can be written as

i §
2 4 2 —_
—=—|-= Simpli
6 2[ .5] plity
-
4 Cancelling 2 both in the numerator and
6 in the denominator

Thus the slope of the line passing through the points is given by [-=|.




Answer 34PA.
_ _ . [3 l] [1 ]
Consider the pair of points | —,1— | and | =—-1
4’ 4 2

Need to find the slope of the line passing through the points

Pair of points can be simplified or can be written as

[E,]l]z[iil and the second is [—l,—l]
4> 4) (4'4 2

35 !
Let us take (x;,,) Z[E*E] and (x,,y,)= ['E:‘I]
Slope of the line passing through the points (x,,y,) and (x,,y,) is given by
Y: =W

X=X

m= Slope formulae

-] =

Replacing the values

=—4_ Simplify

B 9
§=_§x-% Simplify
4
-9 Cancelling 4 both in the numerator and
) -5 [in the denominator ]
9
s

Thus the slope of the line passing through the points is given by _
3



Answer 35PA.

Need to estimate the slope of the roof

12 ft ron

The slope of a roof describes how steep it is
It is the number of units the roof rises for each unit of run
In the photo the roof rises § feet for each |2 feet of run

Slope = i

This number describes 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-coordinate (rise) to the change in the x-coordinates
(rum) as you move from one point to the other

Thus the roof of the slope is .

Answer 37PA.

Meed to find the slope of the line passes through the origin and [r,s]

Let (xn,}ﬂl = {{},D} and [1'2,_}'2} = (r?'g}
Slope of the line passing through the points (x,,y,)=(0,0) and (x,,y,)=(r.s)is

o=
m=22"M
X, =X

By substituting the values we get

MW

X, =X

m=

Thus the slope of the line passes through the origin and (r,s) is _
”



Answer 38PA.
Need to find the slope of the line passes through (a,b) and (a,-b)

Let (x,3,)=(a.b) and (x,,y,)=(a,~b)
Slope of the line passing through the points (x,,y,)=(a,b) and (x,,y,)=(a,~b) is
= Ya—W
Xy =X

By substituting the values we get
Ya =N

X, — X,

-b—b

a-a
-2

(}

Undefined
Thus the slope of the line passes through the (a,b) and (a,-b) is [Undefined

Since the division by zero is undefined, the slope is undefined.

m=

Answer 39PA.
Need to find the slope of the ladder as a positive number with a height of 1g feet and the

bottom is placed 4 feet
Here the roof rises |6 feet for each 4 feet of run
Slope can be calculated by

Rise
Run

Slope =

Substituting the values we get

16
Slope=—
P =

=4

Hence the slope of the ladder is _



Answer 40PA.

Need to find the annual rate of change in the federal minimum wage rate from 1991 to 1997
Use the formulae for the slope

rise  Change in wage

un Change in time

In 1991 the federal minimum wage rate was $4.25 and in 1997 it was increased to $5.15
Let [x,,y]]=[199I,4.25) and (xz,yz)={199?,5.15]
Substituting the values we get

Change in wage
Change in time
5.15-4.25
19971991
_09

6

=0.15

Over this §-year period, the federal minimum wage increased by |[$0.15| per hour, for a rate

1997 -1991=

of change of $0.15 per hour.

Answer 41PA.
Consider the points (6,2),(9,r),m=-1

Need to find the value of » so the line that passes through each pair of points has the slope

Let (x,))=(6,2) and (x,,y,)=(9,7) and m=-1]

Slope of the line passing through the points is m = Yaoh
Xy =Xy
m=ﬁ_—}rI Slope formuale
-1= it Substitute
9-6
-1= = Subtract
3
—1(3:]=r—2 Find the cross products
By simplification we get
r=2=-3
r=242=-3+2 Adding 2 on both sides
r+0=-1 Combine hike terms
r=-1

Thus the value of r is E]



Answer 42PA.
Consider the points (4,-5),(3,r),m =38
MNeed to find the value of r so the line that passes through each pair of points has the slope

Let (x,,),)=(4,-5) and (x,,y,)=(3,r) and m=8

boo—
Slope of the line passing through the points is m =22"h
X, =X,
-
m=22"N Slope formuale
X =X
r—{=3
Bzy Substitute
-4
+
ot 15 Subtract
E(—l)zr+5 Find the cross products
By simplification we get
r+5=-8
r+5-5=-8-5 Adding -5 on both sides
r+0=-=13 Combine like terms
r=-13

Thus the value of r is [—3|-
The graph is shown below

20
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07
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(3.-13)




Answer 43PA.

Consider the poinis (5,r),(2,-3).m =E

4

Meed to find the value of » so the line that passes through each pair of points has the slope

Let (_r”_yI]:{SJ-} and (1’3:}’1)={2,-3] and m=%

Slope of the line passing through the points is m =

i = Ya— ¥
X2 =X
4 ==
] 2-§F
4 —5-r
323

By simplification we get

-3r-9=-12
-3r-9+9=-12+9
—3r=-3
r=1

Thus the value of » is .

The graph is shown below

Slope formuale

Substitute

Subtract

Y. =W
X=X

Find the cross products

Adding 9 on both sides
Combine like terms
Dividing both sides by -3

20t
181
161
141
12¢
101

= T D

F 4

X

<20 48 46 14 12 -0

2 6 8 10 12 14 16 18 20

(2-3)



Answer 44PA.
: : 4
Consider the points {-2,7),(r.3).m=—
(-2.7).(r3)m =3
Meed to find the value of » so the line that passes through each pair of points has the slope

Let {_rl__y]]:(-l?) and {_rn_yz):(r‘}} and m:%

Slope of the line passing through the points is m i}
.1'1 —.I'l
"= Y2 h Slope formuale
X, — X,
i = el Substitute
3 r-(-2)
i = i Subtract
3 r+2
4(r+2)=3(-4) Find the cross products
By simplification we get
4r+8=-12
4r+8-8=-12-8 Adding —8& on both sides
4r=-20 Combine like terms
r=-5 Dividing both sides by 4

Thus the value of » is .

The graph is shown below

v

=104




Answer 45PA.
. : | 5
Consider the points | —,—= || r,—— [, m=4
2’ 4 4
MNeed to find the value of r so the line that passes through each pair of points has the slope

11 3
Let ('rlryl]z[ir;] and (II,_]IZ:I=(?',-E] and m=4

Slope of the line passing through the points is m =H"h
Xy =X
m =B h Slope formuale
X3 =X
3
—_——
4=—14 14 Substitute
r— —
2
-1
4= I Subtract
,-'—_
2
4[1' —%] = (—l) Find the cross products
By simplification we get
4pr—2=-1
4r—-2+2=-1+2 Adding 2 on both sides
4r=1 Combine like terms
” =% Dividing both sides by 4

Thus the value of » is _



The graph is shown below
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Answer 46PA.

Consider the points [E,][]l]m = l
3 2 2

Need to find the value of r so the line that passes through each pair of points has the slope

Let (x"y,)z[%,rj and {xz,yI:]:[L%] and m=é

Slope of the line passing through the points is m=22_21
X=X
m= Leiubil Slope formuale
X, — X,
1
1 2 - : .
—==— Substitute
2 .2
3
1,
%= 2_2 Subtract
2 1 -
l-—=|=2| ==r Find the cross products
3 2
By simplification we get
l—E =1-2r
3
2 ’ .
—2r=—= Adding —1 on both sides
r= l Dividing both sides by -2



Thus the value of r is .

The graph is shown below
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Answer 47PA.

Consider the points (4,r),[r,2),m= _E

5 .04 03 02 0 01 02 03 04 05 06 07 08 09
.|1'|..

021
034
044
05+
06+
071
08+
057

3

Need to find the value of » so the line that passes through each pair of points has the slope

Let [x|'y1]={4:") and [-1'2.}'1

}: [r,z) and = _g

Slope of the line passing through the points is m=22"21
Xy =X
m=22"0 Slope formuale
Ro
-E = Sl Substitute
3 r-4
=5(r-4)=3(2-r) Find the cross products
=5r+20=6-3r
Adding 5y—6 on both sides
—Sr+20=6-3r
Zr=14 Adding 5r -6 on both sides

r=7 Dividing both sides by 2

X

i
1



Thus the value of p is .

The graph is shown below

10¢

F 44

0 9 8 7 § 5

Answer 48PA.

A0+




Consider the points [r,S),[—Z,r],m:—E

9
Need to find the value of » so the line that passes through each pair of points has the slope
2
Let (x,37)=(r.5) and (x,,,)=(-2.r) and m )
. . I _NTW
Slope of the line passing through the points is m =
X=X
m=22_0 Slope formuale
X, =X
2 =5 .
L. Substitute
9 —d=F
-2(-2-r)=9(r-5) Find the cross products
4+ 2r=9r-45
Adding 45— 72, on both sides
4+2r=9r-45
Or-2r=45+4 Adding —2r +45 on both sides
Tr=49 Combine like terms
F=7 Dividing both sides by 7
Thus the value of r is _
The graph is shown below
o
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Answer 49PA.



Need to explain that how you know that the slope of the line through (-4,-5) and (4,5) is

positive without calculating

First mark the given points in the graph and the graph is shown below

10}”

E'..

¥x

0 9 8 7 § 5 4 3 2 a4 Y 1 2 3 4 5 6 7 8 9 10

.'t|:| +

By basing above graph we can say that the point [4,5) lie in the first quadrant because both

the values are positive

And the point [—41—5) lies in the third quadrant because here both the values x and y v lie

in the third quadrant

Any straight line joining two points from first quadrant and the third quadrant has a positive
slope.

Answer 50PA.



Consider the table

Age (years)

12 (14|16 (18|20

Height (inches) | 60 | 64 | 66 | 67 | 67

Need to find a broken line graph for the data

The broken line graph for the given data is shown below

g
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./'
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Hence the required broken line graph is drawn.

Answer 51PA.
Consider the table

Age (years)

12 (14116 (18 |20

Height (inches) | 60 | 64 | 66 | 67 | 67

Need to determine the two-year period when Karen grew the fastest by using the graph and
explain your reasoning

The broken line graph for the given data is shown below

A
703

(20.67)



eal . . . L
'”1h"'g"'1'4 "1'5"'1'3"'250-'

From the graph that the two year period when Karen grew the fastest is |2-14. the steepest
part of the graph

Hence the two-year period when Karen grew the fastestis [12-14].

Answer 53PA.
Consider the graph

IE"-_l

15

143

N\

4

13
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n

i "

%70 1975 1380 1985 1390 1995 2000

Need to find the when was the rate of change the greatest and when was the rate of change
the least

Firet findinn tha rata nf rhanna frnm 10090 1098
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Let us take (x,,»,)=(1970,13.3) and (x,,y,)=(1975,14.3)

Slope of the line passing through the points is give by

m=22"% Slope formulae
X, — X,
= g Replacing the values
1
3
=02

Thus the rate of change for the period 1970-1975 is

Finding the rate of change from 1975-1980
Letus take (x,,y,)=(1975,14.3) and (x,,y,)=(1980,13.2)
Slope of the line passing through the points is give by

W= Ya=W
X, — X,
13.2-143
19801975
-1
T s
=-0.22
Thus the rate of change for the period 1975-1980 is

Slope formulae

Replacing the values

Finding the rate of change from 198(0-1985
Let us take (x,,y,)=(1980,13.2) and (x,,y,)=(1985,12.4)
Slope of the line passing through the points is give by
Yo =W
X =4
_12.4-13.2
19851980
=048
3
==0.16
Thus the rate of change for the period 1980-1985 is m

m= Slope formulae

Replacing the values



Finding the rate of change from 1985-1990
Letus take (x,,y,)=(1985,12.4) and (x,,y,)=(1990,11.3)

Slope of the line passing through the points is give by

m=22"h Slope formulae
-
= 113128 Replacing the values
19901985
L
5
=0.22

Thus the rate of change for the period 1985-1990 is

Finding the rate of change from 199(-1995
Let us take (x,,»,)=(1990,11.3) and (x,,y,)=(1995,12.5)
Slope of the line passing through the points is give by

m=22"% Slope formulae
X, —X
_12.5-11.3
- 1995-1990
_ 1.2
s
=0.24

Thus the rate of change for the period 1990-1995 is

Replacing the values

Finding the rate of change from 1995-2000
Letus take (x,,y,)=(1995,12.5) and (x,,y,)=(2000,13.5)

Slope of the line passing through the points is give by

=22 A Slope formulae
= @ Replacing the values
B 1
5
=0.2

Thus the rate of change for the period 1995-2000 is

Thus the rate of change is greatest in {1990 —1995| period with
And the rate of change is least in {1980-1985| period with (.16



Answer 54PA.
Consider the graph

115"4ll
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Need to find the rate of change from 1985 to 1990
Finding the rate of change from 1985-199(

Letus take (x,y,)=(1985,12.4) and (x,,y,)=(1990,11.3)

Slope of the line passing through the points is give by

p=22" N Slope formulae
X=X
=—I 1.3-12.4 Replacing the values
1990 — 1985
_ L1
5
=0.22

Thus the rate of change for the period 1985-1990 is



Answer 55PA.
Consider the graph

IE‘
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Need to explain the meaning of the part of the graph with a negative slope

First finding the rate of change from 1970-1975
Letus take (x,,»,)=(1970,13.3) and (x,,y,)=(1975,14.3)

Slope of the line passing through the points is give by

m=22"% Slope formulae
Xy — X,
= @ Replacing the values

S |—



Thus the rate of change for the period 1970-1975 is

Finding the rate of change from [975-1980
Letus take (x,,y,)=(1975,14.3) and (x,,y,)=(1980,13.2)

Slope of the line passing through the points is give by

m=22=Hh Slope formulae
Xy =4
_13.2-14.3
19801975
-1.1

o
==0.22

Thus the rate of change for the period 1975-1980 is m

Replacing the values

Finding the rate of change from ]980-1985
Letus take (x,,»,)=(1980,13.2) and (x,,y,)=(1985,12.4)

Slope of the line passing through the points is give by

m=22"% Slope formulae
X =4
124-132
- 1985-1980
08
s
==0.16
Thus the rate of change for the period 1980-1985 is m

Replacing the values

Finding the rate of change from 1985-1990
Letustake (x,,y)=(1985,12.4) and (x,,y,)=(1990,11.3)

Slope of the line passing through the points is give by

Ya—W

X2 =4
_11.3-124
19901985

m= Slope formulae

Replacing the values

L1

3
=022

Thus the rate of change for the period 1985-1990 is



Finding the rate of change from ]99(-1995
Letus take (x,,»,)=(1990,11.3) and (x,,y,)=(1995,12.5)
Slope of the line passing through the points is give by
Y2= N
X=X
B 12.5-11.3
1995 -1990
B 1.2
5
=0.24

Thus the rate of change for the period 1990-1995 is

m= Slope formulae

Replacing the values

Finding the rate of change from 1995-2000
Letus take (x,,y,)=(1995,12.5) and (x,,y,)=(2000,13.5)

Slope of the line passing through the points is give by

m=22"A Slope formulae
Xy =X
= @ Replacing the values
1
5
=02

When the slope is negative it means that the enrollment is decreasing during the five year
period

So the enroliment decreased during the years of 1975-199( period.
Answer 58PA.

MNeed to explain why slope is important in architecture

The slope of a roof describes how steep it is

It is the number of units the roof rises for each unit of run

If the roof rises § feet for each |1 feet of run

Slope = —

The slope of a line is a number determined by any two points on the line
This number describes 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 ¥ -coordinates (rise) to the change in the x-coordinate
(run) as you move from one point to the other

The slope of a line is the ratio of the rise to the run.



Answer 59PA.

Consider the options
A)positive B)Negative C)zero D)Undefined
Need to find the slope of the line passing through (5,-4) and (5,-10) and which option is

correct

Let us take [I,,y]] = [5,—4] and [xl,yl} = (5,-1{}}

Slope of the line passing through the points [xl,_];]] and (xz,yzj is given by

m=22"% Slope formulae
X3 — %
~10-(-4)
=T Replacex, =5,y =—4,x, =5and y, =-10
=2 T £ Simplify
= Undefined

Slope of the line passing through the points is Undefined.

Thus the slope of the line passing through the points is [Undefined

Hence the correct option is (D UNDEFINED)-

Answer 60PA.

Consider the options
d—c B}b—a' C]d—b ﬂ}a—c

b=—a a=c a=-c bh=d

A)
MNeed to find the slope of the line passing through a,b} and (:c',,d) and which option is correct
Letustake (x,»)=(a,b) and (x,,y,)=(c,d)

Slope of the line passing through the points [x,,_;q] and [xzﬁyz] is given by

m=2"N Slope formulae
Xz =4
d—b
= Replacex, =a,y, =b,x,=candy, =d
=
-I(b—d) Take —1 as common both in the numerator
B ~1(a-c) and in the denominator
J2d Simplify
a-c
- : : . bh-d
ope of the line passing through the points is
o=
T : : . |b-d
us the slope of the line passing through the points is
il =

= o]
|
=

Hence the correct option is |B

bw]
|
~




Answer 61PA.
Consider the graph
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Need to choose four different points from those labeled on the graph and find the slope of the
line using the coordinates of each pair of points and describe your findings

Letus take (x,,»,)=(4.0) and (x,,,)=(1,-1)
Choose the pair of point (4,0) and (1,-1)

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

m=22"0 Slope formulae
X=X
~1-0 :
m =ﬁ Replacing the values
e Simplif
= plify



Letus take (x,,»)=(4.0) and (x,,y,)=(-5,-3)
Choose the pair of point (4,0) and (-5,-3)

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

m=22"N Slope formulae
X=X
m= —-0 Replacing the values
=5-4
= e Simplify
1
3

Letus take (x,,»)=(4.0) and (x,,y,)=(-2,-2)
Choose the pair of point (4,0) and (-2,-2)

Slope of the line passing through the points [x,,_y1] and [xzﬁyz] is given by

m=22"% Slope formulae
A X
m =ﬂ Replacing the values
-2-4
-2
=— Simpli
- plity
B
3

Letus take (x,,y)=(1,-1) and (x,,y,)=(-2,-2)
Choose the pair of paint (1,-1) and (-2,-2)

Slope of the line passing through the points [x,,_y]] and (xzﬁyl:j is given by

m=22"N Slope formulae
Ay T
-2 +1 _
m= i i : Replacing the values
- Simplif
= plify
i
3

Thus the slope is

And the slope is the same regardless of points chosen.



Answer 62PA.

Consider the points 0(2,3). R(-1,-1) and §(-4,-2)

Need to determine whether the points lie on the same line or not

Let us mark these points on a graph and see whether the points lie on the same line or not

107
9..

AY

0(2.3)

v

Here the given points passing through the points is not a straight line

Hence the given points does not lie on the same line.

Answer 63MYS.



Consider the table

x |[1]2]3|4/|35
F(x)|5(10(15]20]|25

Need to write an equation for the each function
Let us [xl,yJ =[1,5) and {;rl,yz)z{l,lﬂ}

Slope of the line passing through the points [_r”_}-rl) and [_rz,yz) is given by

m= L= h Slope formulae
X, = X,
10-5 _

=3 ] Replacing x, =1, y, =5,x,=2,y, =10
5 T v

-"T:T Simplify

m=3

Choose (1,5) and m=35

yv=mx+b Slope-intercept form

| = { )+ Replace m=5,x=1landy=5
5=5+b Simplify

b=0 Adding —35 on both sides

Now substituting m=Sand b=0 1N y=mx+h

y=mx+b Slope-intercept form
y=(5)x+(0) Replace m=5and h=0
y=>5x

Thus the required equation for the function is [y = 5x|.

Answer 64MYS.

Consider the table

X =2\l-1|112|4
f(x)[13][12]10]9]7

Meed to write an equation for the each function
Letus (x,3,)=(-2,13) and (x,,y,)=(-112)

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

m=22"% Slope formulae
X2 =%
12-13 '
m=— Replacing x, ==2,y, =13,x, =13, 5, =12
S-(2)
-1 e
m=— Simplify



Choose (=2,13) and p=-|

y=mx+b Slope-intercept form
13=-1(-2)+b Replace m=-1,x=-2 and y =13
13=2+b Simplify

b=11 Adding —2 on both sides

Now substituting m=-land b=11in y=mx+b

y=mx+h Slope-intercept form
y=(=1)x+(11) Replace m=—1and h=11
y==x+11

Thus the required equation for the function is |y =-x+11|.

Answer 65MYS.

Consider the relation y=-15
MNeed to determine whether the relation is a function or not

A function is a special relationship between the values and a function relates an input to an
output

And the output is related somehow to the input
It is often written as ® f(:c] "where x is the value you give it

A constant function is a function whose value is the same for every input value

Constant function is a linear function of the form of y =5 where pis a constant and it is also
written as  f(x)=b

The graph of a constant function is a horizontal line

The given function can be written as  f(x)=-15

It is in the form of f{x] =} so it is a constant function

Thus the given relation is @ |Constant function|-




Answer 66MYS.

Consider the relation x=35
Meed to determine whether the relation is a function or not

A function is a special relationship between the values and a function relates an input to an
output

And the output is related somehow to the input

Itis often written as * f(x)” where x is the value you give it
The relation could be {(5,I),{5,{}},{5,—1)45,0.3333)}
The value of ¥ could be any real number

It means that one value of x is mapping onto multiple values of y

It is not a function

Thus the given relation is not a .

Answer 67MYS.
Consider the relation {(1,0),(1,4),(-1,1)}

Need to determine whether the relation is a function or not

A function is a special relationship between the values and a function relates an input to an
output

And the output is related somehow to the input

It is often written as © f(:c}" where x is the value you give it

Here x is mapping both the value of () and 4
So it is not a function because each value of x has not a unique value of y

Thus the given relation is not a .

Answer 68MYS.
Consider the relation {(5,3}{5,—2],{2,3}}

Need to determine whether the relation is a function or not

A function is a special relationship between the values and a function relates an input to an
output

And the output is related somehow to the input
It is often written as * f(:c] "where x is the value you give it
Here each value of x has a unigue and one value of ¥

So it is a function with domain of {6,5,2} and range is {3,—2}

Thus the given relation {(6,3),(5,~2),(2.3)} is a [Function]-



Answer 69MYS.
Consider the equation x—y=0

Need to graph the eguation
Adding y on both sides

x=y=0 Original equation
x=y+y=0+y Adding v on both sides
y=x

The graph of ¥ = Xx is shown below

Thus the graph is drawn.



Answer 70MYS.
Need to find what number is 40%, of 37.5
Let the number be x

And the numberis 4(%, of 37.51is

x=40%x=37.5

- ﬂx 37.5

100
=0.4x37.5

=15
Hence the number is

The number is 40% of 37.5.
Answer 71MYS.
Consider the expression:
7(-3)-
The objective is to find the product.
The product of two numbers with different signs resulting negative sign.
7(-3)=-21 Usecalculator.

Thus the required product for the expression 7(-3) is [-21]-

Answer 72MYS.

Consider the expression:

(-4)(-2)
The objective is to find the product.

The product of two numbers with same signs resulting positive sign.
(-4)(-2)=8 Usecalculator-
Thus the required product for the expression (-4)(-2) is _

Answer 73MYS.
Consider the expression:
(O)(-4)-
The objective is to find the product.

The product of two numbers with different signs resulting negative sign.
9(—4} =-36 Usecalculator.

Thus the required product for the expression (9)(-4) is _



Answer 74MYS.

Consider the expression (-8)(3.7)

Need to find the product

We can write in the given expression 3.7 as 3+0.7
(-8)(3.7)=(-8)(3+0.7)
Applying distributive property
a(b+c)=ab+ac
We can simplify as
(3+0.7)(-8)=3(-8)+0.7(-8)

=-24-56
=-29.6

Thus the required product for the given expression is (-29 g
Answer 75MYS.

Consider the expression [-%J[;—J

Need to find the product

It is in the form of [l](l]
al\h
The product of [l](lj s [l][l]:L
a )\ h a)\b) ab

Here we have a:—% and .f‘_i:l

3

By substituting the values we get
(a2
a/\b) ab

)55

83/ 8x3

i 3

" 24

e
24

Thus the required product for the given expression is |——|.
24




Answer 76 MYS.
1

204

Consider the expression [i][
Need to find the product

First finding the product of [1](1]
4 A2

[H[%J_{M]:atiz_m

Thus the required product for the given expression is (——|.

Answer 77MYS.

Consider the expression ﬁ+§

Need to find the quotient
Multiplying both sides by 3

6% ~6(3)+2(3) Multiplying both sides by 3
=18=2 Simplify

Thus the required quotient for the given expression is @

Answer 78MYS.

Consider the expression |2 +l
4

Need to find the quotient
Multiplying both sides by 4

|2+%= 12(4) %(4) Multiplying both sides by 4
—48+1 Simplify
—48

Thus the required quotient for the given expression is .



Answer 79MYS.
Consider the expression m:_g

Meed to find the quotient
Multiplying both sides by §
3 3

I[]+E =10(8) +E(S} Multiplying both sides by 8
=80+3 Simplify
= 165
3
Thus the required quotient for the given expression is 25% 3
Answer S8OMYS.
Consider the expression lz—l
Need to find the quotient
Multiplying both sides by 6
l—tl—ﬁ I =6 I Multiplying both sides by 6
e 2 7° 3 piying L3
=3+2 Simplify
=3
2
Thus the required quotient for the given expression is 1% !

Answer 81MYS.

Consider the expression i_l

4 6
Need to find the quotient

Multiplying both sides by 24

31 3 1 it & d
—r—== = 4
N 4(24) ﬁ(24) Multiplying both sides by 2
=3(6)+4
=18+4
=4l
2

Thus the required quotient for the given expression is |4—|.




Answer 82MYS.
Consider the expression %H&

Need to find the quotient
Multiplying both sides by 4

%H’: = %{4]+6(4} Multiplying both sides by 4
=3(1)=24
=3+24
=0.125

Thus the required quotient for the given expression is |(),125]-
Answer 83MYS.

Consider the expression [E+%

Need to find the quotient
Multiplying both sides by §

18 +§ = IS{E)+%(S] Multiplying both sides by 8
—144+7

_204
7

Thus the required guotient for the given expression is |20

~1 | £

Answer 84MYS.

Consider the expression E_E

8 5
Need to find the quotient

Multiplying both sides by 40

§+% = %(4D]+%[4{}} Multiplying both sides by 40
=3(5)+2(8)
=15+16
=0.9375

Thus the required quotient for the given expression is |(.9375]-



Answer 85MYS.

Consider the expression 2§+l

Need to find the quotient
We can simplify as follows

22 I 8 1

ERF RN ey
= 2(12)%(1 2) Multiplying both sides by 12
=32+3
=102

Thus the required quotient for the given expression is |10
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