Chapter 7. Solving Systems of Linear Equations and
Inequalities

Ex. 7.1

Answer 1CU.

Given that system of equations has a solution {—213]
Now, identify the two linear equations that pass through the point [-—213]
suppose, (-2)+(3)=1and (-2)-(3)=-5
Let (-2)=xand (3)=y
Now, write the linear equations.
x+y=1....(1)

x=y==5 ......(2)

The graph of the equations is shown below:

o
o=

=24
The graphs appear to intersect at one point, so the equation has one solution.

Hence, the solution is (-2,3)



Answer 1GCI.

Consider the equations,
_p:}-x-‘q' WIS |:1I|
y==05x+6 ...... (2)

By using the Graphic calculator solve the system of linear equations

Enter the equations in the list

Flakl Flakz Flobz

N B3E—d
~MeB AL SRS
~Nz=Nl

~Ny=

~He=

~NMe=

wHe=

Use the CALC to find the point of intersection.

Press 2nd [CALC] 5 [ENTER| [ENTER|[ENTER)

y=—05x+6 v=3x-4

(2.857.4.571)

InkerFseckion X
n=c.BE7 & IY=SHESL

The solution is approximately {2,35?,4,5?I)

Answer 1SI.

Let x is the amount of Mr. Winters' weekly sales, and y is his total weekly salary

The salary at the first job is $400 per week plus 10% commission on Mr. Winters' sales
Slope interceptofa lineis y=mx+c

m is the slope of the line and ¢ is the y intercept

Slope m=10%=0.1and ¢ =400

Linear equation for the salary at the first job is

3 =0.1x+ 400



Answer 2CU.

A system of equations with (0,0)and (2,2)as solutions, then the system has always solution.

y
6+

w

-t-4—'—
If the system of equations having more than one solution, then two linear equations must be
same. And that system of equations having infinitely many solutions.



Answer 2GCI.
Consider the equations,
y=2x+5 ... (1)
y==02x-4 ... (2)
By using the Graphic calculator solve the system of linear equations

Enter the equations in the list

Flotl Flakz Flokz
Y RZ2E+S
~WeB-E. 2E—d
~Hz=l

wHy=

wMe=

“MHWE=

wWe=

Use the CALC to find the point of intersection.

Press 2nd [CALC] 5 [ENTER][ENTER]|[ENTER]

(—4.091.-3.182) y=2x+5

The solution is approximately {—4,091,—3,182]

Answer 2SI.
Let x is the amount of Mr. Winters' weekly sales, and y is his total weekly salary
The salary at the second job is $375 per week plus 15% commission on Mr. Winters' sales
Slope intercept of a lineis y=mx+c
m is the slope of the line and ¢ is the y intercept
Slope m=15%=0.15and ¢=400
Linear equation for the salary at the second job is

y=0.15x+375



Answer 3CU.

If the graphs of two linear equations have the same slope, then the system of equations has no
solution.

Example:
Consider the equations,
x+yp=4 _..... (1)

x+yp=1.....(2)

The graphs of x+ y=4and x+ y=1is shown below:

!

E

HFH

Thelines x+y=4and x+ y=1are parallel. So the system of equations has no solution.



Answer 3GCI.
Consider the equations,
x+y=535 ... (1)
Ix—y=375 ...... (2)

Solve each equation for y to enter them into the calculator

x+y=535 First equation
X+y—x=535-x Subtract x from each side
y=535-x Combine hike terms
Ix=y=3.75 Second equation

Ix-y-3x=375-3x Subtract 3x from each side
-y=375-3x Combine like terms
y=3x-3.75 Divide each side with -1

By using the Graphic calculator solve the system of linear equations
Enter the equations y=535-x and y=3x-3.75 inthe list

Flatl Flakg Flok:

~iES. 35-R
“WeBIK-3.70
M az=l
~My=
wHe=
“MWE=
o=

Use the CALC to find the point of intersection.

Press 2nd [CALC] 5 ENTER| [ENTER|[ENTER)

y=535-x  y=3x-375

— (2275.,3.075)

Inkepseckion X
n=c.ef: 4 IV=zarE

The solution is approximately {2.2?5,3,[}?’5}




Answer 3SI.
Let x is the amount of Mr. Winters' weekly sales, and y is his total weekly salary

The salary at the second job is $375 per week plus 15% commission on Mr. Winters' sales
Slope interceptofa lineis y=mx+c

m is the slope of the line and ¢ is the y intercept

Slopg m=10%=0.1and ¢ =400

Linear equation for the salary at the first job is
y=0.1x+400 . (1)

Slope m=15%=0.15and ¢ =375

Linear equation for the salary at the second job is

y=0.15x+375 . (2)

Check option by option:

Substitute the order pair (100,410)in both the equation.

y=0.1x+400 First equation
410=0.1(100) + 400 Substitue x for 100 and 410 for y
410=10+400 Simplify
410=410 True

y=0.15x+375 Second equation
410=0.15(100)+375 Substitue x for 100 and 410 for v
410=15+375 Simplify
410 =390 False

The order pair [ID[}AI{]]HDES not satisfy the equation (2). So option a is wrong

Substitute the order pair (300,420)in both the equation.

y=0.1x+400 First equation
420=0.1(300)+ 400 Substitue x for 300 and 420 for y
420 =30+ 400 Simplify
420 =430 False

y=0.15x+375 Second equation
420=0.15(300)+375 Substitue x for 300 and 420 for v
420=45+375 Simplify
420=420 True

The order pair (3[!(],42[!] does not satisfy the equation (1). So option b is wrong



Substitute the order pair {5ﬂﬂ,45ﬂ}in both the equation.

y=0.1x+ 400
450 =0.1(500)+ 400
450 =50+400
450 =450

y=0.15x+375
450 =0.15(500) +375
450 =75+ 375
450 = 450

First equation
Substitue x for 500 and 450 for y
Simplify

True

Second equation
Substitue x for 500 and 450 for y
Simplify

True

The order pair (500,450) satisfies the equation (1) and (2). So option ¢ is correct

Substitute the order pair (900,510)in both the equation.

v=10.1x+400
510=0.1(900)+ 400
510=90+400
510=490

y=0.15x+375
510=0.15(900)+375
510=135+375
510=510

First equation

Substitue x for 900 and 510 for y
Simplify

False

Second equation

Substitue x for 900 and 510 for y
Simplify

True

The order pair (Qﬂﬂ,ﬂlﬂ}dnes not satisfy the equation (1). So option d is wrong



Answer 4CU.
Consider the equations,

y=x—-4 (1)

_}r:%_‘[‘—z e 2)

The graph of the equations is shown below:

Ty

-7+

The graphs appear to intersect at one point, so the equation has one solution.




Answer 4GCI.
Consider the equations,
035x-y=1.12 ...... (1)
225x+y=-405 ... (2)
Solve each equation for y to enter them into the calculator

2.25x+y=-4.05 Second equation
225x+y—-225x=-4.05-2.25x Subtract 2.25x from each side
y=-2.25x-4.05 Combine like terms

0.35x-y=1.12 Second equation
035x-y-035x=1.12-0.35x Subtract 0.35x from each side
=y=1.12=0.35x Combine like terms
y=035x-1.12 Divide each side with -1

By using the Graphic calculator solve the system of linear equations

Enter the equations y=-225x-4.05 and y=0.35x-1.12 in the list

Flokl Flokz Flok:

~YiE -2 2an—4. 15
~WeEHA, 35K-1.12
wNe=

~Hy=

~NMe=

“NE=

o=

Use the CALC to find the point of intersection.

Press 2nd [CALC] 5 [ENTER|[ENTER]||[ENTER]

y=-225x-4.05 y=035x-1.12

x

v=-1.E1y

The solution is approximately {—1.]2?,—I.5I4}




Answer 4SI.
Linear equation for the salary at the first job is
y=0.1x+400 ...... (1)
Linear equation for the salary at the second job is
y=015x+375 ... (2)

The graph of the salary data is shown below:

Take sales on x axis and salary on y axis.

..}_

2004

X

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400

If the sales are more than 500, then the second job is the best job.

If the sales are less than 500, then the first job is the best job.



Answer 5CU.
Consider the eguations,

1
p=—x+2 ... (1)
Y73

_}r:l_-‘-_z smwaze ()

3
The graph of the equations is shown below:
-
4
3+
1
y=—x+2
2
ld_

The lines y=%x+zand y=%.1‘—2 are parallel. So the system of eguations has no solution



Answer 5GCI.
Consider the equations,
1.5x+y=6.7 ...... (1)
52x-y=4.1 ... (2)

Solve each equation for y to enter them into the calculator

1.5x+y=67 First equation
1.5x+y—-1.5x=6.7—1.5x Subtract 1.5x from each side
y=-1.5x+6.7 Combine like terms
52x-y=4.1 Second equation

52x-y-52x=4.1-512x Subtract 5.2x from each side
-y=4.1-52x Combine like terms
y=52x-4.1 Divide each side with -1

By using the Graphic calculator solve the system of linear equations
Enter the equations y=-1.5x+6.7 and y=5.2x-4.1inthe list

Flotl Flotz Flokz
~iE-LLSRYE. T
“WeBES5. 2¥-4.1
wWa=

~My=

wHWe=

“MWE=

wWe=

Use the CALC to find the point of intersection.

Press 2nd [CALC] 5 [ENTER|[ENTER|[ENTER

y=—15x+6.7 y=51x—-41
L~ ¢ |
) ! (1.612.4.282)

Inkerseckion X
n=1.61z f IY=Yy.28:

The solution is approximately {1.4512,4.282}




Answer 5SI.
Linear equation for the salary at the first job is
y=0.1x+400 ... (1)
Linear equation for the salary at the second job is

y=0.15x+375 ... (2)

Suppose for x sales the salaries of the two jobs are equal
Substitute y =0.15x +375 in the equation (1)

0.15x+375=0.1x+400
0.15x4+375-0.1x=0.1x+400-0.1x Subtract 0.1x from each side

0.05x+ 375 =400 Combine like terms
0.05x+375-375=400-375 Subtract 375 from each side
0.05x =25 Simplify
it = 25 Divide each side with 0.05
0.05 0.05
x =500 Simplify

Hence, for 500 sales both the salaries are equal.



Answer 6CU.

Consider the equations,
x=y=4 ... (1)
y=x-4 .....(2)

The graph of the equations is shown below:

y

F

4__

The graphs of the two equations are the same. So, the system of equations has infinite many
solutions.



Answer 6GCI.

Consider the eqguations,

S4x-y=18 ...... (1)

6.2x+y=-38 ...... (2)

Solve each equation for y to enter them into the calculator
54x-y=18 First equation

54x—y=54x=18-54x Subtract 5.4x from each side

-y=1.8=-54x Combine like terms
y=54x-1.8 Divide each side with -1

6.2x+y=-38 Second equation
6.2x+y—-62x=-3.8-62x Subtract 6.2x from each side
y=-02x-38 Combine like terms

By using the Graphic calculator solve the system of linear equations
Enter the equations y=54x-1.8and y=-6.2x-3.8 inthe list

Flokl Floke Flokz

~iES.d4E-1.8
~WeE 3. 850258
~z=1
wHy=
“We=
“NWE=
wWe=

Use the CALC to find the point of intersection.

Press 2nd [CALC] 5 [ENTER| [ENTER|[ENTER]

y=—62¢-38 y=54x-18

ta

(—0.172.-2.731)

=

Interssckion | X

n="1re L b i |

The solution is approximately (—U,ITE.—Z.?3I}




Answer 7CU.
Consider the equations,

Xx—y=4 (1)

I
=——x+4 ... (2)
Y73

The graph of the equations is shown below:

y

r

The graphs appear to intersect at one point, so the equation has one solution.




Answer 7GCI.

Consider the equations,
S5x—4y=26 ... (1)
4dx+2y=533 .. (2)

Solve each equation for y to enter them into the calculator

Sx—4y=26
Sx-dy-5x=26-5x
=4y =26-5x
y=125x-6.5
4x+2y=>53.3
4x+2y-4x=>533-4x
2y=533-4x

y==2x+26.65

First equation

Subtract 5x from each side
Combine like terms
Divide each side with — 4

Second equation

Subtract 4x from each side
Combine like terms
Divide each side with 2

By using the Graphic calculator solve the system of linear equations

Enter the equations y=1.25x-6.5and y=-2x+26.65 in the list

Flatl Flaks Flakz

~WiE1 . 29R-6.5
el -2E+ GBS
W=
wHy=
o=
“MeE=
wMes

Use the CALC to find the point of intersection.

Press 2nd [CALC] 5 ENTER| [ENTER|[ENTER)

v=-2x+2665 y=125x-635

The solution is approximately

(10.2.6.25)

(10.2,6.25)




Answer 8CU.
Consider the equations,
y==x (1)
y=2x ...... (2)

The graphs of y=-xand y=2xis shown below:

y

--6--
The graphs appear to intersect at the point with coordinates [ﬂ,ﬂ]



y=-x First equation
0=-0 Substitue 0 for x and 0 for y
0=0

= Simplify
y=2x Second equation
0=2(0) Substitue 0 for x and 0 for y
0=0 Simplify

Hence the solution to the system of equations is {[‘.i,l:l]

Answer 8GCI.
Consider the equations,

2x+3y=11 ...... (1)
dx+y=-6 ...... (2)

Solve each equation for y to enter them into the calculator

2x+3y =11 First equation
2x+3y-2x=11-2x Subtract 2x from each side
Jy=11-2x Combine like terms
y:ls—l—%x Divide each side with 3
dx+y=-6 Second equation
4x+y—4dx=-6-4x Subtract 4x from each side

y=—-6-4x Combine like terms



By using the Graphic calculator solve the system of linear equations
Enter the equations y:u_gj;and y==-6-4x in the list
3 3 ’

Flatl Flokz Flots
Q?1Ei11£3}—i233}

SR = gl =l ¥4
W=l
=NMy=
~HYe=
~NME=

Use the CALC to find the point of intersection.

Press 2nd [CALC] 5 ENTER] [ENTER|[ENTER)

11

W=

3

x

a2 | b2

Inkerseckion x
o

The solution is approximately {—2,‘;1'.5.6}




Answer 9CU.
Consider the equations,

x+y=8 ...... (1)
x=y=2 ... (2)

The graphs of x+ y=8and x-y=2is shown below:

il

}'l

g__

The graphs appear to intersect at the point with coordinates (5,3]




xX+y=8 First equation
5+3=8 Substitue 5 for x and 3 for y
8=8 Simplify

Second equation
Substitue 5 for x and 3 for y
Simplify

L =
|
b L e
1]
T R N

Hence the solution to the system of equations is (5,3]

Answer 9GCI.

Consider the equations,

0.22x+0.15y=0.30 ...... (1)

=-0.33x+y=622 ...... (2)

Solve each equation for y to enter them into the calculator

0.22x+0.15y=0.30 First equation
0.22x+0.15y-0.22x=0.30-0.22x Subtract 0.22x from each side
0.15y=0.30-0.22x Combine like terms

y=2=—x Divide each side with 0.15

—0.33x+y=6.22 Second equation
—0.33x+y+0.33x=6.22+0.33x Add 0.33x to each side
y=6.22+0.33x Combine like terms



By using the Graphic calculator solve the system of linear equations
Enter the equations y = 2_%;- and y=6.22+0.33x in the list

Flakl Flake Flokz

S EZ2-022-150R
~NWeBE. 2248 33A
M=
~MHy=
~HMe=
~NMe=
“Me=

Use the CALC to find the point of intersection.

Press 2nd [CALC] 5 [ENTER| [ENTER|[ENTER)]

y=21-—x y=622+033x

Clion
g Y=E.44E

The solution is approximately {—2.349,5.445}

Answer 10CU.

Consider the equations,
2x+4y=2 ...... (1)
Ix+6p=3 ... (2)
Consider the equation (1)

2x+4y=2 First equation

2":4}’ % Divide each side with 2

x+2y=1 Simplify

Consider the equation (2)

Ix+6y=3 Second equation
3x+6y _3
2

x+2y=1 Simplify

Divide each side with 3

Hence the equations (1) and (2) are same.



The graphs of 2x+4y=2and 3x+6y =3is shown below:

r

X

-

'y
\}
1

Since, the lines 2x+4y=2and 3x+ 6y =3are the same. So the system of equations has
infinitely many solutions.

Answer 10GCI.

Consider the equations,

125x =200y =800 ...... (1)

65x =20y =140 .. (2}

Solve each equation for y to enter them into the calculator

125x =200y =800 First equation
125x =200y =125x =800-125x Subtract 5x from each side
=200y =800-125x Combine like terms
yv=0.625x-4 Divide each side with =200

65x =20y =140 Second equation
65x-20y-65x=140-65x Subtract 65x from each side
20y =140-65x Combine like terms
y=3.25x-17 Divide each side with —20



By using the Graphic calculator solve the system of linear equations

Enter the equations y =0.625x—4and y=3.25x—7 inthe list

Flokl FlakZ Flakz

~M1BEE. 5258—4
wWeE3. 258-7
wMr=
wMy=
wMo=
wMNMeE=
wMe=

Use the CALC to find the point of intersection.

Press 2nd [CALC] 5 [ENTER| ENTER||[ENTER)]

y=325x—-7 y=0625x—4

(1.143,-3.286)

Inkerseckion X
n=1.14% E Y=-%.2HE

The solution is approximately {1,143.—3.286}

Answer 11CU.

Consider the equations,
x+yp=4 ... (1)

x+yp=1_...(2)

The graphs of x+y=4and x+ y=1is shown below:

il

¥

1’H

The lines x+ y= 4and x+ y= lare parallel. So the system of equations has no solution.



Answer 12CU.
Consider the equations,
x—y=2 ... (1)
3y+2x=9 ... (2)

The graphs of x—y=2and 3y+2x=9Is shown below:

y

E

84

-6t

The graphs appear to intersect at the point with coordinates (3,1)

Check:

x—y=2 First equation
j-1=2 Substitue 3 for x and 1 for y
2=2 Simplify

Jy+2x=9 Second equation
3(1)+2(3)=9 Substitue 3 for x and 1 for y
3+6=9 Simplify
9=9

Hence the solution to the system of equations is |(3,1)




Answer 13CU.

Consider the equations,

x+y=2 ... (1)

The graphs of x+y=2and y=4x+7is shown below:

The graphs appear {o intersect at the point with coordinates (-1,3)

Check:

x+y=2 First equation
-1+3=2 Substitue 1 forx and 3 for y
2=2 Simplify

y=4x+7 Second equation
3=4(-1)+7 Substitue —1 for x and 3 for v
3=—4+7 Simplify

3=3

Hence the solution to the system of equations is |(-1,3)




Answer 14CU.
Let the price of the buffet for an adult is $x and price for a child is 5y
The Rodriguez’'s restaurant bill for two adults and three children is $§40.50

Thatis 2x+3y=40.50 . (1)

The Rodriguez’s restaurant bill for two adults and three children is $40.50
Thatis 3x+y=38 ...... (2)

The graphs of 2x+3y=40.50and 3x+ y =38is shown below:

Ji

X

B 2 4 6 8 10 12\14 16 18 20\2 24
-1

The graphs appear to intersect at the point with coordinates [lD.S,ﬁ.S}

The price of the buffet for an adult is $10.5 and price for a child is $6.5



Answer 15PA.
Consider the equations,

x==3...... (1)
y=2x+1 ...... {(2)

The graph of the equations is shown below:

The graphs appear to intersect at the point with coordinates (-3,-5)

Check:

x=-3 First equation
-3=-3 Substitue -3 for x

y=2x+1 Second equation

-5=2(-3)+1 Substitue —3 for x and -5 for y

-5=-5

Hence the solution to the system of equations is

(=3.-5)




Answer 16PA.

Consider the equations,
y==x=2 ......(1)
y=2x—-4 ... (2)

The graph of the equations is shown below:

“y

3_,

The graphs appear to intersect at one point, so the equation has one solution.
Answer 17PA.

Consider the equations,

y+x==2 ...... (1)

y==x-2 ... (2)

The slope intercept of the line equation (1)

y+x=-2 First equation
y+x—x==2-x Subtract x from each side
y=-2-x Combine like terms
y==x=2 Second equation

The equations (1) and (2) are the same




The graph of the equations is shown below:

-6+

The graphs of the two lines y+x=-2and y=-x-2are appear to the same, so the

equation has infinitely many solutions.



Answer 18PA.
Consider the equations,

y=2x+1_....(1)
y=2x-4 ......(2)

The graph of the equations is shown below:

F

y

Thelines y=2x+l1and y=2x-4are parallel. So the there is no solution



Answer 19PA.

Consider the equations,
y==3x+6 ...... (1)

The graph of the equations is shown below:

y

-~

The graphs appear to intersect at one point, so the equation has one solution.




Answer 20PA.
Consider the equations,

2v=-4x=2 ...... (1)

_'p: 2_1'—4- I:Z:l

The graph of the equations is shown below:

F 9

X

The lines 2y—-4x=2and y=2x-4are parallel. So the there is no solution

-w



Answer 21PA.

Consider the equations,
y==3x+6 ...... (2)

The graph of the equations is shown below:

.}!

F

The graphs appear to intersect at one point, so the equation has one solution.




Answer 22PA.

Consider the equations,

2yv=4x=2 ... (1)

y=2x+1......(2)

The slope intercept of the line equation (1)

2y—4x=2 First equation
2y—dx+4x=2+4x Subtract 4x from each side
2y=4x+2 Combine like terms
y=2x+1 Divide each side with 2

The equations (1) and (2) are the same

The graph of the equations is shown below:

¥

F 9

-

n

The graphs of the two lines 2y—-4x=2and y=2x+lare appear to the same, so the
equation has infinitely many solutions.



Answer 23PA.
Consider the equations,

y==b6 ...... (1)
dx+y=2 ...... (2)

The slope intercept of the line equation (2)

dx+y=2 First equation
dx+y-4x=2-4x Subtract 4x from each side
y=2—4x Combine like terms
y==4x+2 Slope intercept form

The graphs of y=-6and 4x+ y=2is shown below:

The graphs appear to intersect at the point with coordinates [2,—6]



Check:

=—6 First equation
—6=—-0 Substitue —6 forx

dx+y=2
4(2)+(-6)=2
8-6=2

2=2

Hence the solution to the system of equations is {2,—6}

Answer 24PA.
Consider the equations,

Second equation
Substitue 2 for x and -6 fory
Simplify

The slope intercept of the line equation (2)

=2 oo (1)
3x—y=8 ...... (2)
3x—-y=8
Ix-y-3x=8-3x
-y=8-3x
y=3x-8

First equation

Subtract 3x from each side
Combine like terms
Divide each side with -1

The graphs of y=2and 3x- y=3is shown below:

il

X

10+

f—y
e
\
[
o
LA
=)
-]
o0 -
O
-

The graphs appear to intersect at the point with coordinates (2,-2)



Check:

%=1 First equation
2=2 Substitue 2 for x

3x—y=38 Second equation
3(2}_(—2} =8 Substitue 2 for x and =2 fory
6+2=38 Simplify
§=8

Hence the solution to the system of equations is {2,—2}

Answer 25PA.

Consider the eqguations,
1
=—x ...... (1)
=7

2x+yp=10 ... (2)

The slope intercept of the line equation (2)

2x+yv=10 Second equation
2x+y=-2x=10-2x Subtract 2x from each side
y=10-2x Combine like terms
y==2x+10

The graphs of y=%xand 2x+y =10is shown below:

E

L

44
The graphs appear to intersect at the point with coordinates {4,2)




Check:

y=—x First equation

L]
2
2= %{4] Substitue 4 for x
2=3 Simplify

2x+y=10 Second equation

2(4)+(2)=10 Substitue 4 for x and 2 for y

8+2=10 Simplify
10=10
Hence the solution to the system of equations is

Answer 26PA.

Consider the equations,
y=-x (1)

y=2x—=6 ..... (2)

(4.2)

The graphs of y=-xand y=2x-6is shown below:

=

¥

y=2x—6/

/]

The graphs appear to intersect at the point with coordinates [2,—2}




Check:

y=-x First equation
—2=-(2) Substitue 4 for x and -2 for y
-2==2 Simplify

y=2x-6 Second equation
-2=2(2)-6 Substitue 2 for x and -2 fory
2=4-6 Simplify
g D

Hence the solution to the system of equations is
Answer 27PA.
Consider the equations,
p=3x-4 ... (1)
y==3x-4 ... (2)

2-2)

The graphs of y=3x-4and y=-3x-4is shown below:

E s

! 4

The graphs appear to intersect at the point with coordinates (0,—4)



Check:

y=3x-4 Second equation
~-4=3(0)-4 Substitue 0 for x and —4 for y
—4=0-4 Simplify
—4=-4

y=-3x-4 Second equation
-4=-3(0)-4 Substitue 0 for x and -4 fory
~4=0-4 Simplify
4=-4

Hence the solution to the system of equations is

Answer 28PA.
Consider the equations,

y=2x+6 ...... (1)

y==x-3 ...... (2)

(0,—4)

The graphs of y=2x+6and y=-x-3is shown below:

}!

The graphs appear to intersect at the point with coordinates [—E*D}



Check:

y=2x+6 First equation

0=2(-3)+6 Substitue —3 for x and 0 for y
0=-6+6 Simplify

0=0

y=-x-3 Second equation

0=-(-3)-3 Substitue —3 for x and 0 for y
0=3-3 Simplify

0=0

Hence the solution to the system of equations is {—3,9}

Answer 29PA.
Consider the equations,
x=2y=2 ...... (1)
3x+y=6 ...... (2}

The slope intercept of the line equation (1)

x=2y=2 Second equation

x—2y—-x=2—x Subtract x from each side
—2y=—x+2 Combine like terms

y= %_‘r -1 Divide each side with -2

The slope intercept of the line equation (2)

Ix+y==06 Second equation
Jx+y=3x=6-3x Subtract 3x from each side
y=6-3x Combine like terms
y==3x+06

The graphs of x—2y=2and 3x+ y=46is shown below:

F

84

x—2y=2
-4+

The graphs appear to intersect at the point with coordinates {2,{]}



Check:
x=-2y=2
2-2(0)=2
2-0=2
2=2
Ix+y=6

Second equation
Substitue 2 for x and 0 for v
Simplify

Second equation

3(2)+0=6 Substitue 2 for x and 0 for y
6+0=6  Simplify
b=06

Hence the solution to the system of equations is (E,G}

Answer 30PA.

Consider the equations,
x+y=2 ... (1)
2y=x=10 ...... (2)

The graphs of x+y=2and 2y-x=10is shown below:

e

y

2y—x=10

4+

The graphs appear to intersect at the point with coordinates [-2,4]



Check:

x+yp=2 First equation
—2+4=2 Substitue —2 for x and 4 for y
2=2 Simplify

2y-x=10 First equation

2(4}—{—2) =10 Substitue -2 for x and 4 for v

8+2=10  Simplify
10=10

Hence the solution to the system of equations is {—2.4}

Answer 31PA.

Consider the equations,
3x+2y=12 ... (1)
3x+2y=6 ...... (2)

The graphs of 3x+2y=12and 3x+ 2y =6is shown below:

:

3x+2y=12

4--
3x+2y=6 ™
2__

3002 -l 1
£,
44

The lines 3x+2y=12and 3x+ 2y =6 are parallel

. The system has no solution



Answer 32PA.
Consider the equations,
2x+3y=4 ... (1)
—4x-6y=-8 ...... (2)

—4x—-6y=-8 Second equation

[—41— 5y]x —% = —8x —% Multiply each side with —%

2x+3y=4 Simplify
2x+3y=4 First equation

Equations (1) and (2) are the same.

The graphs of 2x+3y=4and -4x-6y=-8is shown below:

y

E

NIH

F=
L4
=y

The lines 3x+2y=12and 3x+ 2y =6 are the same. So, the system has infinitely many
solutions.



Answer 33PA.
Consider the equations,

2x+y==4 ... (1)
S5x+3y=-6 ...... (2)
The graphs of 2x+ y=—4and 5x+3y=-6is shown below:

“_}‘

The graphs appear to intersect at the point with coordinates (—6,8)

Check:

2x+y=-4 First equation
2(-6)+(8)=—4 Substitue —6 forx and 8 for y
~12+8=-4  Simplify
—4=-4
5x+3y=-6 Second equation
5(-6)+3(8)==6  Substitue -6 for x and & for y
-30+24=-6 Simplify
—6=-6

Hence the solution to the system of equations is (—6,8]




Answer 34PA.
Consider the equations,

4x+3y=24 . . (1)
5x—-8y=-17 ... (2)
The graphs of 4x+3y=24and 5x-8y=-17is shown below:

e

-}1

12+

—
o
1

The graphs appear to intersect at the point with coordinates [3,4]

Check:

dx+3y=24 First equation
4(3)+3(4)=24 Substitue 3 for x and 4 for y
12+12=24  Simplify
24 =24

Sx-8y=-17 Second equation
5(3)-8(4)=-17 Substitue 3 for x and 4 for y
15-32=-17 Simplify
-17=-17

Hence the solution to the system of equations is {3,4}




Answer 35PA.
Consider the equations,

3.¥+_}‘=3 “:I
2y==6x+6 ...... (2)

2y=—6x+6 Second equation
2y+6x==6x+6+06x Add 6x to each side
6x+2y==6 Simplify
3x+y=3 Divide each side with 2

Equations (1) and (2) are the same.

The graphs of 3x+ y=3and 2y =-6x+6is shown below:

y

il

12+

A+
Thelines 3x+ y=3and 2y =-6x+6 are the same. So, the system has infinitely many
solutions.



Answer 36PA.
Consider the equations,
y=x+3 ...... (1)
Iv+x=5.....(2)

The graphs of y=x+3and 3y+x=>5is shown below:

y
g4

The graphs appear to intersect at the point with coordinates (—1,2]

Check:
y=x+3 First equation
2==1+3 Substitue —1 forx and 2 for v
2=2 Simplify
Jy+x=35 Second equation

3(2)+(-1)=5 Substitue —1 for x and 2 for y
6-1=5 Simplify
S5=35

Hence the solution to the system of equations is {—I,Z]




Answer 37PA.

Consider the equations,
2x+3y==-17 ... (1)
y=x-4 ......(2)

The graphs of 2x+3y=-17and y=x-—4is shown below:

E

-

il R,

The graphs appear to intersect at the point with coordinates (-1,-5)

Check:

2x+3y=-17 First equation
2(=1)+3(-5)=-17 Substitue —1 forx and -5 for y
~2-15=-17  Simplify

=-17=-17
y=x—4 Second equation
-5=-1-4 Substitue ~1 forx and -5 fory
-5==-5 Simplify

Hence the solution to the system of equations is (—L—S}

-~



Answer 38PA.
Consider the equations,

The lines y:%_-u;—j and 3y =2x are parallel. So, there is no solution



Answer 39PA.
Consider the equations,

3
6—=p=x -..... (1)
E_‘F

2 |
—x+—y=4 ... (2)
3 -v

The graphs of ﬁ-%y: yand §x+%y=4is shown below:

141+F

124

10+

L

The lines ﬁ—EJ;: y and Ex+l};=4 are the same. So, there are infinitely many
8 3 4

solutions.



Answer 40PA.
Consider the equations,

1 1
—x+—y=6 ...... (1)
2 37

l
=—x+2 ......(2)
Y=3

The graphs of %x+%_}: = pand y= lzx+2i5 shown below:

g

161
144
121

10+

The graphs appear to intersect at the point with coordinates [E,ﬁ}



Check:

1 ]
—x+=v=0 First equation
5 3 ¥ q

%(S} +%(6} =6 Substitue 8 for x and 6 for y
44+2=06 Simplify
6=>6

y= %x +2 Second equation

6= %[S} +2 Substitue 8 for x and 6 for y

6=4+2 Simplify
6=06

Hence the solution to the system of equations is |(8,6)

The graphs of |-2w==] and [+ w=2( IS shown below:

3
W

/-

-1 1 2 3 4 § 6 T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
The intersection point of the two lines is [Il?}

Hence the length of the rectangle is 13 meters and its width is 7 meters



Answer 41PA.

Let / be the length of the rectangle and w be the width of the rectangle

[

Perimeter= W
40 m

Length of the rectangle is 1 meter less than twice its width.
Thatis ] =2w-=1

[-2w=2w-1-2w

[-2w=-1 -..... (1)

Perimeter of the rectangle is 40 meter

Perimeter of the rectangle is P= 2[4’ + w]

40 =2 [F - w}
W=1+w Divide each side 2
f+w=20 L. (2)

The graphs of J—2w=—1 and [4w =20 is shown below:

W

] -

4 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

The intersection point of the two lines is {IB,?}

Hence the length of the rectangle is 13 meters and its width is 7 meters



Answer 42PA.

Consider the equation,
y=2x+6 ...... (1)
3x+2y=19 ... (2)
y=2 ... (3)

The graphs of the three lines are shown below:

™

y

The intersection point of the lines y=2x+6and 3x+2y=19 is {I,E)
The intersection point of the lines y=2and 3x+2y=19 is (5,2)
The intersection point of the lines y=2x+6and y=2is (-2,2)

Hence the coordinates of the triangle are (1,8). (5,2).and (-2,2)



Answer 43PA.
Consider the equation,

y=2x+6 ...... (1)

il

Ix+2y=19

The intersection point of the lines y=2x+6and 3x+2y=19 is (1,3)

The intersection point of the lines y=2and 3x+2y=19 is (5,2)

The intersection point of the lines y=2x+6and y=2is (-2,2)

Hence the coordinates of the triangle are (1,8). (5,2).and (-2,2)




The distance between (x,,y,)and (x,,y,)is J[Iz ~5) (-

The distance between (-2,2)and (5,2)is AB:J[S+2}2+{E—2]E

AB=+7*+0°

AB=+7*
AB=7

The distance between (1,8)and (1,2)is CD=J{1—1)1+(2—E}2

CD = 0? +6°
CD =6

CD=6

Area of the triangle ABC = %[AB](CD)

1
=—(7)(6
~()(©)
=21
Hence the area of the triangle is [21 square units|




Answer 44PA.

Let 1 be the height reached by the balloon in the time { minutes

The balloon 1 is 10 meters above the ground and raising 15 meters per minute. Then the
equationis h=15¢+10 ----.- (1)

The balloon 1 is 150 meters above the ground and decreasing 20 meters per minute. Then the
equationis h==20t+150 -..... (2)

The graphs of the two lines are shown below:

160| /1

140

Balloon 2 Balloon 1
h=150-20¢ h=10+15¢

120

height (in meters)
w =
= =

=)
=

P
e ]

20

1 2 3 4 5 6 T ™

fime (in minutes)

The two lines f=15¢+10and j =-20¢ +150 intersect at (4,70)

Hence at ¢ =4 minutes the two balloons reaches the same height.



Answer 45PA.

Let A be the height reached by the balloon in the time { minutes

The balloon 1 is 10 meters above the ground and raising 15 meters per minute. Then the
equationis h=15¢+10 -.--.- (1)

The balloon 1 is 150 meters above the ground and decreasing 20 meters per minute. Then the
equationis h==20¢+150 -..... (2)

The graphs of the two lines are shown below:

160| A1

140
Balloon 2 Balloon 1

120 h=150-20¢ h=10+15¢

height (in meters)
® =
= =

oy
=

I
o

20

1 2 3 4 5 6 Y

fime (in minutes)

The two lines j=15¢+10and j=-20¢+150 intersect at (4,70)

Hence at ¢ = 4 minutes the two balloons reaches the same height and the height is 70 m



Answer 46PA.
Let y be the amount saved by a person and x be the number of weeks
Monica has 325 and has planned to save $5 per week. Then the equation is
y=25+5x ...... (1)
Michael has $16 and has planned to save $8 per week. Then the equation is
y=16+8x ... (2)

The graphs of the two lines are shown below:

y

80+
707 Michael
= y=16+8x
—
'_.::' 60
s
é sol Py =25 + 5x
o Monica
2
2 401
o
el
g 304
o
i 20-

10+

X
1 2 3 4 5 6 7 s
Number of Weeks

The two lines y =25+5xand y=16+8x intersectat (3,40)

Hence, after three weeks Monica and Michael have saved the same amount




Answer 47PA.
Let ¥ be the amount saved by a person and x be the number of weeks

Monica has $25 and has planned to save $5 per week. Then the equation is

The graphs of the two lines are shown below:

y

30+
—~ 70t Michael
= y=16 +8x
—
T:' 60
=
@ sol =25 + Sy
e Monica
2
o 401
on
el
g 304
o
1M

10+

X
1 2 3 4 5 6 7 -
Number of Weeks

The two lines y=25+5xand y=16+8x intersectat (3,40)

Hence, after three weeks Monica and Michael have saved the same amount.

The amount saved by the Monica and Michael after three weeks is $40




Answer 48PA.

The graph of Yearly Profits is given below:

2

=

S Gadget
—
1= Company
E =
o2

2

E

4

H_—

[ ]

Lad
- “

[
L
|
oo

Year

From the graph observe the following table:

Year 0|2

Widget Company |3 |7

Gadget Company (2 | 4

As the number of years increases, the profit of Widget Company is more when compared with
Gadget Company

Hence, Widget Company had greater profit during the ten years.



Answer 49PA.

The graph of Yearly Profits is given below:

Widget
Company

Profit
(millions of dollars)

Gadget
Company

X

w

g
| §

(.
D e

Year

a4t

] =

oo

From the graph observe the following table:

Year 02

Widget Company | 5|7

Gadget Company (2 |4

Slope of the green line:

The two points on the green line: [G,S] and [2,?]

Ya— W
X, =X,

Slope of the green line is m =




Slope of the blue line:

The two points on the blue line: (0,2} and {2,4}

L
Slope of the blue line is m=22"N
II—IL
4-2
m=—-—
2-0
2
m==
2
m=1

Since the slopes of the two lines are same, so both the companies have the same growth rate.

Answer 50PA.

The graph of Yearly Profits is given below:

Widget
Company

Company

Profit
(millions of dollars)

A
Year

——
(B8]
a4
(s
L
|
sl

From the graph observe the green line and blue lines are parallel.

So, the profits of the two companies will ever be equal.



Answer 51PA.

Let P be the population of the Midwest. And t represents the number of years since 1990.

During the 1990's the population of this area increased an average of about 0.4 million per
year.

That is slope of the line is = 0.4
In the year 1990, the population of Midwest is 60 million
The population of Midwest after  years is given by

P=60+0.4s
Hence equation to represent the population of the Midwest for the years since 1990 is

P =060+0.4¢
Answer 52PA.
Let P be the population of the West. And f represents the number of years since 1990.
During the 1990's the population of this area increased an average of about 1 million per year.
That is slope of the line is =1
In the year 1990, the population of Midwest is 53 million
The population of West after ¢ years is given by

P=53+¢
Hence equation to represent the population of the Midwest for the years since 1990 is

P=53+1¢

Answer 53PA.

Let P be the population of the Midwest. And t represents the number of years since 1990.

During the 1990's the population of this area increased an average of about 0.4 million per

year.
That is slope of the lineis m=04

In the year 1990, the population of Midwest is 60 million
The population of Midwest after t years is given by

P=60+0.4/
Hence equation to represent the population of the Midwest for the years since 1990 is

P=060+0.41



During the 1990's the population of this area increased an average of about 1 million per year.
That is slope of the line is =1
In the year 1990, the population of Midwest is 53 million
The population of West after ¢ years is given by
P=33+1

Hence equation to represent the population of the Midwest for the years since 1990 is

P=33+t

Graph of the population equations P=60+04rand P =53+ ¢are shown below:

E

P

P =60+0.4z¢
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o0
o=

o
=

£
=

Population (in millions)

-
=
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Years




Answer 54PA.

If the lines having the same slope, then the lines are parallel

If the rate of growth of each of these area remains the same. Then the Population lines are
parallel. That is, the populations of Midwest and west are never be equal

Answer 55PA.

Consider the equation,

Since [l-}} is the intersecting point of the lines, so the point passes from both the lines

The point passes through the line (1)

Ax+y=5 First equation
A(2)+(-3)=5 Substitute 2 for x and -3 for y
24-3=5 Simplify
24-3+3=5+3 Add 3 to each side
24=8 Simplify
% = g Divide each side with 2
A=4 Simplify

Since [}L,—E} is the intersecting point of the lines, so the point passes from both the lines

The point passes through the line (2)

Ax+ By =20 Second equation
(4)(2)+B(-3)=20 Substitute 2 for x and -3 fory
8-38B=20 Simplify

8—3B+3B=20+3B Add 38 to each side
8=20+38 Simplify

-12=3B Subtract 20 from each side
_3£ = % Divide each side with 3
B=-4 Simplify

Hence the values are 4=4and F=—4



Answer 56PA.
Let x represents the years since 1991 and y represents the sales in millions of dollars
The following equations represent the sales of these singles.

Cassette singles: y=69-6.9x

CD singles: y=5.7+6.3x

i 4

Sales
(millions of dollars)

y=5.7+6.3x

X

L 1 L 1
¥ L) ¥ L]

i 2 3 4 5 6
Years since 1991

~J
ferep B

As the year's increases, the sales of the cassettes decrease, whereas the sale of the CD
singles increases.

The point at which the two graphs intersect represents the time when the sales of cassette
singles equaled the sales of CD singles.

Hence, approximately in the year 1991+5=1996 the sales of cassette singles equaled the sales
of CD singles.



Answer 57PA.

In the option A, the lines are intersecting at one point. So the system of equations has one
solution.

Hence option A is wrong
In the option B, the lines are parallel. So the system of equations has no solution.
Hence option B is correct

In the option C, the two lines are the same. So the system of equations has infinitely many
solutions.

Hence option C is wrong

In the option D, the lines are intersecting at one point. So the system of equations has one
solution.

Hence option D is wrong

Answer 58PA.
Consider the equations,

Ax+y=T ... (1)
3x—-y=0 ... (2)

The graphs of 4x+y=7and 3x- y=0Is shown below:

y
64
4x+y:7 3x—y:0

44
24

X

R T B R
_2—-
_4—-

The graphs appear to intersect at one point. Hence the system has one solution.

Thus the correct option is B



Answer 59MYS.

Consider the inequality,

yE2x ... (1)

ys2x

4<2(1) Substitute 1 for x and 4 for v
4<2 FALSE

The point (I,d]dnes not satisfy the inequality (1)

ys2x

5<2(-1) Substitute —1 for x and 5 for v
552 FALSE

The point (~1,5)does not satisfy the inequality (1)

y<x

-6<2(5) Substitute 5 for x and —6 for y
-6=10 TRUE

The point (5,-6) satisfy the inequality (1)

ys2x

0<2(-7) Substitute — 7 for x and 0 for y
0=-14 FALSE

The point (~7,0)does not satisfy the inequality (1)
Hence the solution to the inequality (1) is [5,—6)

Answer 60MYS.

Consider the inequality,

y<8-3x

2<8-3(-4) Substitute —4 for x and 2 for y
2<8+12 Simplify

2<20 TRUE

The point (-4,2) satisfy the inequality (1)



y<8-3x

0<8-3(-3) Substitute —3 for x and 0 for y
0<8+9 Simplify

0<17 TRUE

The point (-3,0) satisfy the inequality (1)

y<B8-3x

4<8-3(1) Substitute 1 for x and 4 for y
4<8-3 Simplify

4<5 TRUE

The point (1,4)satisfy the inequality (1)

y<8-=3x

8<8-3(1) Substitute 1 for x and 8 for y
8<8-3 Simplify

8<5 FALSE

The point (I,E)dnes not satisfy the inequality (1)

Hence the solution to the inequality (1) is {(—4,2],(—10},(1,4}}

Answer 62MYS.

Consider the equations,

y-1=4(x-5) First equation
yv=1=4x-20 Distributive Property
y=l-y=4x-20-y Subtract y from each side
—-1=4x-20-y Simplify
—1+20=4x-20-y+20 Add 20 to each side
19=4x—y Simplify
4x—y=19 Standard form

Hence the standard form of the equation (1) is 4x-y =19



Answer 63MYS.

Consider the equations,

y+2=%[.r+3} (1)

y+2 =%{x +3)
{y+2]3 ={x+ 3]
3y+6=x+3
3y+6=-3y=x+3-3y
6=x+3-3y
6-3=x+3-3y-3
3=x=-3y
x=3y=3

First equation

Multiply each side with 3
Distributive Property
Subtract 3y from each side
Simplify
Subtract 3 from each side
Simplify
Standard form

Hence the standard form of the equation (1) is x-3y=3

Answer 64MYS.

Consider the equations,

y=4==6(x+2) ... (1)

y—4=—6(x+2)
y—4=-6x-12
y=4+6x=-06x-12+6x
y=4+6x=-12
y—4+6x+4=-12+4
y+b6x=-8
bx+y=-8

First equation
Distributive Property
Add 6x to each side
Simplify

Add 4 to each side

Simplify

Standard form

Hence the standard form of the equation (1) is é6x+ y=-8



Answer 65MYS.

Consider the equations,

12x=y=10x ...... (1)
12x=y=10x First equation
12x =y =10x=10x-10x Subtract 10x from each side
2x—y=0 Simplify
2x-y+y=0+y Add y to each side
2x=y Simplify
y=2x Simplify

Hence y=2x

Answer 66MYS.
Consider the equations,

6a+b=2a - (1)

First equation

Subtract 2a from each side
Combine like terms
Subtract b from each side

Divide each side with 4

ba+bh=2a
ba+b-2a=2a-2a
da+b=0
da+b-b=0-5b
4a=-b Simplify
4a —b
4 4
g=_b
4



Answer 67MYS.

Consider the equations,

m=n_1o o
q
Tm—n . .
=10 First equation
o
Im=h e g=ilixg  Muliipysch sidevitlia
q
Tm=n=10g Simplify
n—y Wy Divide each side with 10
10 10
Tm—n L
= Simph
TR plify
_Tm—n
10
Answee 68MYS "
Consider the equations,
Siz—s
=6 .- (1)
2
Srzg— ' =6 First equation
M= p=6x2  Multiphyeach sidewith2
Siz-5=12 Simplify
Siz-s+5=12+s Add s to each side

52=12+s Simplify

§E = 12+5 Divide each side with 5¢
5t 5t
12+ ; :
z= Simplif;
57 plity
Hence z= 12+s

5t





