@ Ybu solved systems @ -
of equations by
ysing substitution.

 ewVocabulary

* glimination

7 s, Common Core
‘ _{;SSX; State Standards

Content Standards

two of more variables to
represent relationships
between quantities; graph
equations on coordinate axes
with labels and scales.

A.BELG Solve systems of

Solve systems of
equations by using
elimination

with addition.

Solve systems of

: equations by using

climination with
subtraction.

# In Chicago, Hlinois, there are
two more months a2 when the
mean high temperature is
below 70°F than there are
months & when it is above
70°F The system of equations, | . .
a+b=12anda— b=2, : '
represents this situation.

Elimination Using Addition If you add these equations, the variable b will be
eliminated. Using addition or subtraction to solve a system is called elimination.

["KeyConcept Solving by Elimination _

ACED.2 Create equations in -

i1 Write the system so like terms with the same or opposite coefficients are aligned.
Add or subtract the equations, eliminating one variable. Then solve the equation.

¥ Substitute the value from Step 2 into one of the equations and solve for the other variable.
Write the selution as an ordered pair.

linear equations exactly and
approximately (e.q., with

_(_

ShudyTip

Coefficients When the
cosfficlents of a variable are
the same, subtracting the
equations will eliminate

the variable. When the
coefficients are opposiies,
adding the equations wilt
eliminate the variable.

Use elimination to solve the system of equations.

graphs), focusing on pairs of
linear eguations in two
variabies.

dx + by = 32

3x—6y=3 6y and 6y have opposite coefficients.

Mathematical Practices
7 Look for and make use of
structure.

71 Add the equations.
4x + 6y = 32
(H)3x—6y= 3

7x =35 Fhe var

¥ s slhimingled,

7x .33 Thidesachside by 7. @
77 !
x=25 '

Shmphfy.
Substitute 5 for x in either equation to find the value of y.
dx + 6y =32
4(5) + 6y =32

First egisiion

Henlace wwiih 5

Rttty

20 + 6y = 32

Subiract 20 from each sids

20 + 6y — 20 =32 — 20
6y =12

y_12 B

Divite sach side v 4,
6 & :
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y=2
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The solution is (5, 2).

‘Prablem-SoivingTip |

{‘;;l}é,gj Perseverance
Checking Your answers in
both equations of a system
helps ensure there are no
calculation errors.

RR——

1A, —4x + 3y =3
dx ~ 5y =25

We can use elimination to find specific numbers that are described as being related
to each other.

R WQ‘L ‘

Negative three times one number plus five times another number is —11.
Three times the first number plus seven times the other number is —1.
Find the numbers.

Write the equations vertically and add.

(+)3x+7y= -1
12y =-12
1y _ -1z
iz 12
= -1

| Substitute ~1 for y in either equation to find the value of x.

3x + 7y =—1
Ax 4 T{-T=—1
x4+ (-7)=-1

By 4 (=7 +T7=—1+7

The numbers are 2 and ~1.

GHECGK —3x+ 5y =~11
~3(2) + 5(—1) = —11
11 =-11+
3x + 7y = —1
32) + 7(-1 £ —1
—i=-1v

ractice

2. The sum of two numbers is —10. Neg
the second number equals 2. Find the numbers.

ative three times the first number minus




-

Solve Subtract the equations to eliminate one of the variableé. Then solvefor
the other variable. : e
850c + 7.50f =299.50

(=) 8.50¢c + 7.50(2)j = 412

Ei§méngii@n Using Subtraction Sometimes we can eliminate a variable by
subtracting one equation from another. '

StudyTip

fAnother Methed Instead of
subtracting the equations,
you could also muttiply one
equation by —1 and then add
the equations.

8.50c + 7.50f = 299.50

Solve the system of equations. 2A+5r=6 L
’ 9+ 2t =122 . e
A (=7,15) B (7.3) C @4 -7) ()850+ 15 =412
: —7.50j = —112.50
Read the Test ltem ' ]
- : . ~750f _ -112.50
Since both equations contain 2¢, use elimination by subtraction. THE0  —7.50
Solve the Test ltem ; j=15 .
Subtract the equations. Now substitute 15 for j in either equation to find the value of c.
5r+2t= 6 8.50c + 7.50f = 299.50

(=)9r +2t= 22
8.50c + 7.50(15) = 299.50

“ar = _16 o .
8.50¢ + 112,50 = 299.50

8.50¢ = 187

| Substitute 4 for 7 in either equation to find the value of .
c=22

Br4+2t=6
5(4)+2t=6
204+ 2t=6
2042t —-20=6-—20
2t=-14
b —7

Check Substitute both values into the other equation to see if the equation
holds true. If ¢ = 22 and j = 15, then 8.50(22) + 15(15) or 412.

Cheryl works 22 hours, while Jackie works 15 hours during a
typical week.

ractice

The solution is {4, —7). The correct answer is C.
4. PARTIES Tamera and Adelina are throwing a birthday party for their friend.

ractice
. : Tamera invited 5 fewer friends than Adelina. Together they invited 47 guests.
3. Solve the system of equations. 8+ 3c=11 _ How many guests did each girl invite?

F (15 —1) G (1.75,-1) H (1.75,1) J s

. 3 Use elimination to solve each system of equations.

JGEIS Cg:ryl and Jackie work at an ice cream shop. Cheryl earns $8.50 per hour

2ndjackiecarne 730 poc hous,During  typicsl weee CrelandJkiecrn 1 m=p=7 b o=

> : es her work hours, and the girlsearn ; ' —p= a -

fpal-Worldlink ‘ $412. How many hours does each girl work during a typical week? mop=i e

The five most dangerous jobs | | Understand You know how much Cheryl and Jackie each earn per hour and how 7f+3=-0 R
20—3b=1

for teens are: delivery and : | much they earned
other driving jobs, working 5 y camned together. 7f —2g = —31
alone in cash-based s i .
businesses, traveling youth : . :; } o 7 iy 5. \73&5} REASONING The sum of two numbers js 24, Five times
crewts - caoking, and 3 l . §2am.50 - the second number is 12. What are the two numbers? .
construction. . Ay

' : 6. RECYCLING The recycling and reuse industry employs approximately 1,0?5,Q09: EREEE

more workers than the waste management industry. Together they PrQY}dQ".}_- S

1,275,000 jobs. How many jobs does each industry provide? o R ERR I

the first number minus

Plan Let ¢ = Cheryl’s hours and j = Jackie’s hours.

:~ Source: National Consumers League

fwery/osipozoy

7.50(2)
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, % Use elimination to solve each system of equations.

7. v+w=7 8.y+z=4 9. ~4x +5y =17
v+w=1 y—z=28 dx + 6y = —6
10. 5m — 2p =24 1. a+4b=—4 12. 6r — 6t =6
3m+2p =24 a+ 10b=-16 3r—6t=15
13. 6¢ — 94 =111 14, 11f +14¢ =13 15. 9x -+ 6y =78
5c¢ — 9d = 103 11f + 10g = 25 3x — 6y = =30
16. 3j + 4k =235 17. —3x — 8y = —24 18. 6x — 2y =1
8 —4k=4 3x — 5y =45 10x —2y =5

19. The sum of two numbers is 22, and their difference is 12. What are the numbers?

20. Find the two numbers with a sum of 41 and a difference of 9.

Three times a number minus another number is —3. The sum of the numbers
is 11. Find the numbers. : '

99 A number minus twice another number is 4. Three times the first number plus two
times the second number is 12. What are the numbers?

23. THURS The Blackwells and Joneses are going to Hershey’s Really Big 3D Show in
Pernsylvania. Find the adult price and the children’s price of the show.

$31.65
$23.75

2
2

Use elimination to solve each system of equations.

24, 4x +2y) = 8 25. 3x — 5y = 11 26. 4x + 3y =6

4x +4y =12 5x+y)=>5 3x+3y=7

1., 2, _53 3,4 Ll,=gl

27. 6x — 7y =26 28.§x+§y_24 | 29. =X+ 3y 83
: _ 1 2 .1 3 3. _ gl
6x + 5y = 10 Zx—gy_%— 5x+4y_8—3w

30. @SENSE-MAKING The total height of an office building b and the granite statue
that stands on top of it § is 326.6 feet. The difference in heights between the

building and the statue is 295.4 feet.
a. How tall is the statue?
b. How tall is the building?
31. BIKE RAGING Professional Mountain Bike Racing currently has 66 teams. The

number of non-U.S. teams is 30 more than the m_l_'n'iber of US. teams.

a. Let x represent the number of non-U.5. teams and y represent the number of
U.S. teams. Write a system of equations that represents the number of U.S.

teams and non-U.S. teams.
b. Use elimination to find the solution of the system of equations.
¢. Interpret the solution in the context of the situation.

d. Graph the system of equations to check your solution.
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32,

.

35.

36.

37.

38.

39.

SHOPPING Let x represent the number of years since 2004 and y represent the. .
number of catalogs. :

online 7440 1293

print 3805 —1364

Source; MediaPost Publications

a. Write a system of equations to represent this situation.
b. Use elimination to find the solution to the system of equations.

¢. Analyze the solution in terms of the situation. Determine the reasonableness of
the solution.

& MULTIPLE REPRESENTATIONS Collect 9 pennies and 9 paper clips. For this game,
you may use a maximum of 9 objects to create a certain required number of points.
Each paper clip is worth 1 point and each penny is worth 3 points. Let p represent
a penny and ¢ represent a paper clip.

9 points =2p+ 3¢

a. Concrete You must have exactly 15 points using at least one of each piece.
Compare your pattern to other students.

b, Anaiytical Write and solve a system of equations to find the number of paper
clips and pennies used.

¢. Tabular Make a table showing the number of paper clips used and the total
number of points when the number of pennies is 0,1,2,3,4,0r5.

d. Verbal Does the result in the table match the results in part b? Explain.

REASONING Describe the solution of a system of equations if after you added two
equations the result was 0 = 0.

REASONING What is the solution of a system of equations if the sum of the
equations is 0 = 27

OPEN EMDED Create a system of equations that can be solved by using addition
to eliminate one variable. Formulate a general rule for creating such systems.

T

ﬁ&sjﬁe STRUCTURE The solution of a system of equations is (—3, 2). One equation in

the system is x + 4y = 5. Find a second equation for the system. Explain how you
derived this equation.

CHALLENGE If a number is multiplied by 7, the result is 182, The sum of that
number’s two digits is 8. Define the variables and write the system of equations. .. -
that you would use to find the number. Then solve the system and find the L o
number. o

WRITING IN MATH Describe when it would be most beneficial to use elim_ih.'a’:t' )
solve a system of equations. : T




40. SHORT RESPONSE Martina is on a train
traveling at a speed of 188 mph between two
cities 1128 miles apart. If the train has been
traveling for an hour, how many more hours
is her train ride?

41. GEOMETRY Ms. Miller wants to tile her
rectangular kitchen floor. She knows the
dimensions of the floor. Which formula
should she use to find the area?

A A=fw C P=2¢+ 2w

B V=EBh D ¢*=a%+ b2

42. Tf the pattern continues, what is the 8th
number in the sequence?

9 27 81
21'3!2! 4! 8!"‘
2187 2245 2281 2445
F e G & H % I

43. What is the solution of this system of

equations?
x+4y=1
2% — 3y = -9
A (2,-8 C no solution
B (-3, 1) D infinitely many

solutions

Use substitution to solve each system of equations. If the system does not
have exactly one solution, state whether it has no solution or infinitely many

solutions. {ssson 8-2)
44, y = 6x
2x 4+ 3y =40

47 y=3x+2
y=4x—1

45. x = 3y

c=d—1

2x + 3y =45
48. 3c =4d +2

46. x = by + 6
x=3y—2

19, z=v+4
2z—v=6

. FINANGIAL LITERAGY Gregorio and Javier each want to buy a bicycle. Gregorio has
already saved $35 and plans to save $10 per week. Javier has $26 and plans to save

$13 per week. issson 1)

a. In how many weeks will Gregorio and Javier have saved the same amount of money?

b. How much will each person have saved at that time?

. GEOMETRY A parallelogram is a quadrilateral in which opposite sides
are parallel. Determine whether ABCD is parallelogram. Explain your

reasoning. {esson 4-4;

Solve each equation. Check your solution. i{isssen 22

52, 53. 75 = —15p
37 _
54. 55. —=d = 15

Simplify each expression. If not possible, write simplified.

56. 67 — 3 + 74 + 1
58. 10(2+T)+37
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57. 7w? — 9w + 4w
59. 5y — 7(y + 5)




