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XIIL Solving systems of linear equations with two variables.

A Compeiencies

The student should be able to:

1

Solve a system of equations with two variables, using the addition or

substitution method.

2.

Determine whether or not an ordered pau' is a solution 10 a system of

equations with two variables.
3. Recognize systems with no solutions or infinitely many solutions.

B. Some important facts/procedures to review

1. Substitution Method

a)

b)

c)
d)

e)

Solve one of the equations for x-or y. Choose the equation where the
coefficient for the variable you are solving foris 1 or -1.

Replace x or y in the other equation by the cxp}ession found in step
1. The result should be one equation with one variabie.

Solve the equation from stcp’-~2

Replace the numerical value for x or y in one of the original
equations.

Check the answer in both oﬁgina] equations.

2. Addition Method

a)

b)

©)
d)

¢)

If needed, multiply one or both equations by appropriate numbers so
that the coefficients of x or iy are the same but with opposite signs.

Add the transformed equations from step 1 to eliminate that variable
(2 or y). The result should be one equation with one variable.

Solve the equation from step 2.

Replace 3 or y in one of the original equations by the numerical vale
found in siep 3 to get the value for the other vanable.

Check the answer in both onginal equations.
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"PRACTICE EXERCISES
Solve the following sysiems of equations.

1) | 2x+y=-5
4x - 3y=-15

2) 2x+3y=4
Sx+6y=7

3) 5x +3y= 0
y=2x-11

4) 6x +8y=9
15x+20y = 7
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5)

6)

4x + 6y =16
5x + 8y =19
8 -~ 6y = 4
12x - 9y = 6
—x+ly=l
5
2x+—y=5
8)’
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Choose the sysiem of equations for which the given ordered pair is a solution.

Ordered pair
8)  («4,7) A)
B)
C)

9) G,-z) A)

B)

0

10) (o,- %) | A)

B)

C)

S8

System of equations .

Ty =4x
x+y=3

o x=3y=-25

Sx+2y=-5

Sx-y=2

3x +9y=-2
x +2y=-9
X -9 =2

2x+ 5y =27
y=x+7
2x+y=-1

-x-y=-4

10x + 3y =-7

":5x=y+1 '

12x - 18y= 4
3x + 18y = -4

Oy =2x+2



XIV. Solving applications problems.using algebra,

A

Competencies

* The student should be able to:

1. Use linear equations with one variable 10 solve applications problems.

2. Use sysiems of linear equations with two variables to solve applicafi'ons
problems.

Types of probléms

On the CPT, the types of problems as well as the level of difficulty depend on the
student’s performance on previous test questions. Students should be ready though
to tackle basic number problems, motion problems (d,r,t), problems involving percent |
similar to the traditional mixture ar simple interest problems. This is an area where the -
student’s ability to solve unusual problcms is tested. A student with enough practice
in problem solving should be able 10 handle these questions well.

Suggested steps for problems that can be solved with one variable

1. Read the problem carefully. Underline the question, key words and other
" pertnent information. If needed, draw pictures, diagrams or use a chart 10
help you understand the problem better and 10 organize the information.

2. Choose a variable 1o represent the unknown. Use an expression with the
variable 10 represent any other unknown quantity. (Pay special attention to
phrases or words that indicate subtraction).

3. From the information given in the problem, look for a relationship between
quantities or a statement that may be translated into an equation.

4, Solve the equation from siep 3, using the appropriate method,

5.

Use the solution of the equation 10 answer the question. Make sure that the
answer makes sense. (Note: somelimes the solution of the equation is not the
quantity you are asked 10 find. You may have to substitute for the variable in
the expression for the other quantity that is not known).
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Example:

Solvtion:

There are 45 students in Ms. Charles’ gcomclr}; class. The total
number of girls in the class is 6 less than twice the number of boys.
P’xnd thc number of gxr!s in the gcomctxy class,

Step 1

Step3

, Undemandmg the problem Underlme the guestion, ,

the key words and the kcy mformanon Use 2
dlag;ram.

"ﬂme are 45 srudems mMs Chades gwmeuy class.

The total number of ggls in the class js 6 less jh;m

twice the number of boys. F’md ‘the number of m :
wm :

Diagram: [Girls] + [Boys] = 45

Choose a variable 10 represent one of the unknowns.
Let x=# of boys
Hofgils=2x~6

' Use the information in the problem and the diagram |

1o ranslate the problem into an equation.

[Girls] + [Boys} = 45
(x-6)+ x =45
"-Solve the equation.
2%~ 6+x =45
I~ 6 =45 -
Ix =51

x =17

Answer the question and make sure the answer makes
sense.

x represents the number of boys. It is not the answer
to the question. We are asked to find the number of
girls. The expression that represents the number of
grls is 2x - 6. Therefore the number of girls is
2(17) = 6 = 28. Does the answer make sense ? Yes,
because if there is a total of 45 students in the class
ind 17 are boys, then the rest (28) must be girls.
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PRACTICE EXERCISES

Solve the following problems.

n

2)

.3)

4)

On a test in a pre-algebra class, the highest grade was A25 points more than
twice the lowest grade. If the sum of the two grades was 127, find the highest
grade. '

-

A rectangular sign has a length 6 inches longer than its width. The area of the
sign is 40 square inches. Find the length and the width of the sign.

A history teacher went to a field trip with some of the best students from her
two government classes. Altogether, there are 10 more boys than girls in both
classes. A total of 11 students attended the field trip. If 10 percent of the girls
and 20 percent of the boys from the teacher’s 2 classes attended the field trip,
how many girls and how many boys went to the field trip?

A cafpcmcr needs to cut a piece of plywood 72 inches long in 3 pieces. The
longest piece must be 23 inches longer than the middle sized piece. The

middle sized has to be 3 times as long as the shonest piece. Find the length of
each piece.



5)

6)

8)

A car is driven at an average speed of x miles per hour for 12 hours. Write an
expression representing the distance covered in miles.

A car covers d miles in 6 hours. Write an expression for the rate of the carin
miles per hour.

Driven at a constant rate, a car travels y miles in 12 hours. a) If the rate stays
the same, how many miles could the same car travel in 5 hours? b) Assume
that the rate remained constant and that the car first covered y miles in 12
hours. The car is then driven for another 5 hours at the same rate. Write an

expression with y, which represents the total distance covered in these 17
hours.

A road signis in the shape of an equilateral triangle. The penimeter of the sign

is 32 inches less than 5 times the length of a side. Find the length of each side
of that triangular shaped sign.
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9) . A poster advertising a concert for a popular pop singer is in the shape of a
rectangle. The perimeter of the poster is 124 inches. Its length is 22 inches
less than twice its wadth. Find the length and the width of the poster.
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XV. Sguare Roots.
A Competencies Co g T

Questions on square roots seem 10 be more common in the arithmetic section of the
CPT. In that section, students may be asked to find the-positive square root of a -
perfect square that is a decimal number. In the algebra section, the student is expected
10 have the ability 10 use the product rule to simplify a radical.

Examples: J025 =05
(05)(0.5) = 0.25

V48 = J16-3= 43
B. Some important facts and rules to review
1. For all non negative a, | Ja-Ja= (\/;)2 =a
(-Va)-(-Va)=(-va) = a
-2. Product Rule: For all non negative x and y, s/; . \/—_}7 = .\/—5

V= 7y



PRACTICE EXERCISES

2)  J0.04 =
3)  JBl=

Use the product rule 10 simplify the onIow;'ng radicals

8 J20-=

5) /50-432 =

6) 108 =
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ANSWERS TO THE PRACTICE EXERCISES

Section ] : . : | , : Secnon 7 '.
n e | 1) 84
53 — |
) -2 | 2) -19

) 8 )

6 . 3

3) -— . 3 =
RS TR ) 3
ay 8 -14
5) 11 5) 24
6) 1 6 5

7 -33 |

4
8 a
) 5



Secrion I1]

1) 12
) 22
3) 0
. 9Twe B Tne
5) a) 'frue .i Vb’) F;lse

6) "—(3+1])<-|-13|<'—(12+-%)<—12+—;—<|-2—1]|

7 —]—1—<—1<—l<—2<-6
4 8 6

8) 3|-5]-6|-4] <-3|4-6|<|7-2]|<3]|-5] +6]|-2|

" 9) aef.

| Section IV |

1) -6xi+8x+14
2) -5+ 20x- 7
3) 2x-7

4) -8x - 13
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Section V1]

1) 4x’(3y + 2x)

2) 12x7(2x° - 32 - 5)

3) | 5x(3a + 4b)

4) (ab + cd)x

5)  (3x-4y)atb)

6)  8x(2x' - 3x% - 4x +6)
7 (x+9)(x+4)

8)  (x- 4)(x +3)

9)  (x-1)}x-15)
10)  (x+10)(x-2)

11)  (3x-5x-1)

12)  (3x- 4)2x+3)
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1)
2)
3)
4)
5)
6)

7
8)

. 9)

10)

11)

12)

13)

Section VIII
10 -
3
-2
No solution
-6
-5
-18
90
30
P-2W
L= 5
d
1=
>
| 4
W= —
lh
c
X =
a+bd
A-P
r =
Pr
A
P=-—""
1+nm
A
B




SectionV Section VI

) o 1) 18 +27x + 10
2 L 2 8-30x+27
a
3 g 3)  Td+4lx - 56
4)  3a¥p® &) 16x- 34x-15
5)  2%a¥*p*® ‘ 5 acx’ + (ad + be)x +bd -
64
6 — 6 ax’ + (ad - 4)x - 4d
) > ) ( )
7 x'? ’ 7 x-36
81 4 .
8) 8:‘0;2 - 8) X - 14x+49
9) X+ 6x +9
‘ 4
10 P
) x 5

11) P xa
4
12)  16x*- 2x 4+
16

13) xX*+5*+11x+10
14)  2¢ - I -x+15

15)  x-27
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Sec}'im: X

1y

10)

1)

7+ (- 9)=8

4-3[5- (D) =-25

4(x+1)216 : x2 3

(BT 9 =51

X+6<18; x<12

2x-(-N=219; x26

x> 1'2'

Graph:

7 Graph:

Graph:

A

O

12

. >
14



Secrion X

y 2 y 16
> Ox*y
2 a
) 3 ) bZ
) 31 .- ) X - 2
3 = 3
) 4 ) x+1]
1
4 4 -1
Y )
Y o 1
] — . 5 3
) 3x? ) x+1
6) 1
7 x(2x+1)
(x=2)2x-1)
8) -2

12



3)

4)

5)

6)

7)

8)

9x
S)x + 4)
(x-

0 -3x?
224.x2y

6
+ )
2x -
- ++ 3)x+
Cox
(x-
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3)

4)

5)

6)




Section X1

1
2)

5

6)

7

8)

{'4; '3}
{'71 2}
{-2, 10}

{0,3)
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Section XI1

1} Grach of: 2x « 4y = 32

2) 2x - S5y = i0

4) y+» x =0

€} 2y = 8

F -




N

8)

9)

10)
11)
12)
13)
14)
15)

16)

4x =-12

“Yes

No

Yes

Yes

Yes

No

76



Secrion X111 S;cn'on XV
) (3,1 1)  Thehighest gradeis 93
2) (1,2 - 2)  width= 4in., length=10in.
3) G, -5) 3) 3 girls and 8 boys
4) No solution 4) 7inches, 21 inches and 44 inches
) B () 5 12x
: : d
6)  Infinite number of solutions 6) 3
Sy
: 7 a 12
7 (5-8) 1
b -2
12 -
8) C 8) 16 inches
9% B 9)  width =28 inches
10) A length= 34 iricfxes
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Section XV

1) Y
2) 02
3) 9

4 245
5 40
6) 63
) 5x°
8) 150

6x
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PRACTICE TEST

1) Giventhat x = |.5], y =-|6], z=-|2-6|,and w=|-6]| then
(select the correct answer) '

X <y
y>z
z>y
y=w

vowp

12x? +16x N

2) ,
15x+20

3
4x +4 B. 4x . 4x + 4 D. 28x
Sx+5 5 5x . 35x

3) Find the product: (4x - 5)(3x - 4) =

A 12x? - 31x +20 C. 122 +x -9
B. 12x +31x - 20 D. I - 16x+9
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4)

&)

7

Find the produat: | (2x-7y)(5x+4y) =
A 100 +4xy -3y

B.  10x* - 43x - 28y
C. 10 - 27xy - 28y

Find the product:  (3ax - 4by)(2ax + 9by) =

A 6ax + 19abx?y* - 36by
B.  6a’%+ 19abxy - 36b%’

Find the product: (ax +3y)4x +5y) =

A. 4ax* + (Sa+ 12)xy +15y’
B. 42 '+ 17axy + 15y

Find the product and write the answer in lowest terms.

5x%y 8x’y?

6y*z 25yz°

A 2x°y B 13x°
- 1527 - 312

80
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8) Ify=4x-3x2-2x+12 , find the value Ofywhen ?,?-23

A -28

(4x3y3)2

9 Simplify: -
) implify 2 )

10)  One of the factors of x? - —2—5- is:

A - x-—8-
5
C x+5—
5

B.

-4

81

Can’t be factored

.20
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11)  Oneofthe factors of 4x* - 241 +36is:

x -6

A

B. x -3
C. 4x + 12
D. 2x -9

12)  Subtract the following polynomials:
G-4x"+3x5 - Tx") - 1+ 5x* - ax*+6x7) =
A -I2xP - 10X+ Txf+2
B. S12x* 4+ 7x2 - 10xM* +2

C. 2+ 2x’ - xt+2

13)  Add the following fractions: el + 2 =
3x 9x

A L

12x

c. U1

9x
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15)

16)

Simplify: X -
x—_
B ¢
A x+4 B, x2+4
x=17 x* -7

Which equation could be used to solve the following pro'blem?

1f 4 is added to twice a number, the result is 5 Jess than three times the number.

A 2x+4 =5 —3x
B. 2x+4 =3x -5
C. 2(x+4) =3(x - 3)

Solve the following equation:

Ix+7 =6x +15
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17)  Which equation could be used to solve the following problem? (Let w = the width)

The width of a rectangular postcr is 7 mches less than its lenmh The area of the poster 15260
square inches. Find the width of the poster.

A 2Aw+T)+2w =260
. .B. w(’l - w) =260
T C. W+ Tw-260=0

18)  Which one of the following linear equations do the given ordered pairs correspond to?
Ordered pairs Equation
. y A 2x+y=-4
0 | -4 . B. 2x—~y=4
1 | -2 C. x+2y=-8
3 12 :
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19)

20)

21)

Solve the following systems of linear equations.

3x+2y=6

4x—-y=-14

A (0,3) B.  (4,-3)
- S5x—3y=15

10x — 6y=5

A (3,0

Solve the following problem.

C.

(-2,5) D "No solution

(-3, -10)

No solution

A high school teacher went 10 a field trip with some of the students from two of his algebra
zlasses. There are 10 more girls than boys in these classes. A total of 18 students atiended the
3eld :p.1f 30 percent of the girls and 20 percent of the boys attended, how many girls and

how many boys went 10 the field trip?

A 6girls, 4 boys B.

85

12 girls, 6 boys C. 10 gurls, 8 boys



22) 016 =

A 004 B 08  C - 04 D. 0408

23)  Simplify:
V72

A 9/8 B. 36 C. 26 D 62
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ANSWERS TO THE PRACTICE TEST
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