MPM1DI- Unit 5: Equations-Lesson 1

Warm-up:

Date:

5.1 Solving Simple Equations

Solve the following by inspection.

1. x+5=13
x=9

2. —3x=-4x-5
4

3. 0.8n+18.3=39
/

Solving Equations by: “Isolating the Variable through Inverse Operations”

Ex. 1. Solve each equation using inverse operations.

a) x+5=13

x+5-9 =13-5

X =8

Shortcut: “Transposing terms using inverse operations”
Variable terms go on the left

b) —-3x=-4x-5

If you switch sides, you switchlop

—3x+L{'L:—4x—5+L}L
X =<5

Ex. 2. Solve each equation by transposing terms through inverse operations first.

a) x+5=13
X =13—5
x=13
d) 2y—-8=3y
92—3328
—y=9%
d

‘—5‘)(— = — IS—S
—bx=-20
~ D
=3

b) -3x=—-4x-5
—3x+4x=-5
X=-5

e)3x-1=14
3x=14H

3x =15

X=95

h) 2y =8+2y

93— QB =3
Oy =3
d

.t Hhare is no solution

c) 10+2y=30
Q«atz?aO-lO
Qq,—_QQ

d
P

f) Sy—-6=-6
53:_&&:
Sy =0

d

i) 1.2n+183=0.4n+3.9

|.2n-0Mn= 25 —I%
0.%n=—14Y4%
= —14

n 3

h=—[%

side of the equation and constants go on the right side.
orthe e

3

X0
X0

8.3
_'3.9

—_—

I



Ex. 3. Solve and do a formal check using a “L.S. = R.S.= format” for the following equation:

—6x+7==-15—-4x Check
_Qp’)H—Lf")( =-15-% LS= “é?ﬂ——'l' RS= -ISdL(—:C
= —|S— 1D
=Jx=-233 —_
=—elFT = —\S—94%
S <
UOQ L-S:QS

Cox=I(]13 M&SOH'\OV).

Ex. 4. For the following word problems write an equation that models the situation, and then solve.
Remember to define the variable with a “Let” statement first.

a) Colin ordered 3 pizzas. If he paid $27.00 for the order including a delivery cost $1.50,
how much was each pizza?

L_e,Jr X rcPrc%ev\‘{"H/\n_coﬁ orr‘ O~ Pi—azq/ '\vxﬁp.
2x +].20 = d+.00

oV
ox 5 = 2F . Eoch P’\z%,o\ cost
. 3x=23-15 £3.20.
s 5 = .
~34 5 =55
-ll"% %:8.5

b) A number decreased by oneis equal to three more than seven times the number.
Determine the number.

et 2 rﬂprcémjv Hha—Linkpobm nomlpel

A= = Fx+3
xX—Fx = 3|
—x =%

HW: Worksheet 5.1
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5.2 Solving Multi-Step Equations

Ex. 1. Solve and formally check the following equation.
Remember to transpose terms so that variable terms are on one side of the equation and constants are on the other.

S5x—-6=2x+8 Check
Sx-2o = P+ LS=5x-b RS=a7x+8
- _ ¥
3x =1t =3)-* -%(L;J)*Tur
—30_) _2¢, a4
% :,’:;'L =-4 =373
=) _ 52
(o dacinady, Joowe -3 3
W\ Spfoxc-HOV\ \/W\> =R
'°_’)(:% s %\Q-&)h):hon
Ex. 2. Solve each equation. R
Make sure each side is simplifieransposing terms.
a) ﬂz?m—ﬂ b) 2x—-5-3x+1=7x-8-2x c) 14—&5/1,,—12):17¢2’0L'+1)
2. L -3 woRERR o istedenldotal
-3 -3 - _5')(:—%‘\'[’(' _l"a‘t,-l"SD:—QDt
—Qx —3x=-1F =% St =-T
-5x = -3 _ X
xX=3
=-lo
A=5
1 YN
d) —E(6x—14) —8x=4-2(x+3) e) 2k—-5@k+1)=3k(2k-1)
—2x A F —8x =H4—dx—b K +3k —ISk-5=bK= 3k
- 2
U+ F=-0% -2 Gk =12k =5 = bk -3k
—\lx+ax=-2a-3 bk — k™ — 3 +3k=3
—Ix =— / =0 —OK=5S_
T 1 —Ic -~
K:—_L
’X:I 2
Ex. 3. Use an equation to determine the value of x and state any angle properties used in your solution.
1 Yor
(57@"\0) + QC’K’P5) =|¥O G SA
30 +{0 +2x+10 =I8D Gr+10 d
Sx+ 80 =(¥0 10
S5x = (30-<0
5% =10
X =34 isoecalas A hes 4
' QJOPM)Q\ VoSS
Srom = S

HW: 5.2 Worksheets A and B
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Solving Multi-Step Equations Continued

Ex. 1. Scil\(/zexa:cll)fzrgal_ly;gziclg)the following equation. Check @
—2x-| =-F-Fx-M o= —(2x+)  RS=—F-F(x+2)
| === _ o] - -3 -3
_oxadx= -2 - —(-+1) =3 -3
5x =—30 N = -1+
Lx=- =+ =7
LS =RS

coo=4 s

soludon
Ex. 2. Write an equation in terms of one variable to model each situation below and solve.
a) Liam sells sandwiches at an arena. He earns $10.50 per hour plus $0.40 for each sandwich he sells
How many sandwiches does he need to sell during a 6-hour shift to earn $125?

Let 2( represent how many sandwiches Liam needs to sell during a 6-hour shift to earn $125.

O.40x 4+ 10.200(k) =125

O4x=[25-63
v ('05 O‘Lf'7(;(01)<!0
20 |
-y DND o Lioun passs o 52&9\
_?bj' X= E'._r 1SS Sowdent Ches
~§2 71=155 ‘o earn §125.
5

b) A submarine is currently submerged at a depth of 600 m below sea level. If it rises at a rate of
4 m/s, how long will it take for the submarine to reach a depth of 486 m below sea level?

Let X represent how long it will take to reach a depth of 486 m below sea level, in seconds.

—LOD +4x = —¥%6 o
Ly = —4<+60D Lot

ag

Gy =114 t) l%j’

x-BE 5

7(:;1‘87{ >



c) The perimeter of a rectangle is 58 cm. If the length is 5 cm longer than the width, find the
rectangle’s dimensions.
Let X represent the width of the rectangle in CV] .

Let X+ represent the length of the rectangle in m .

X | P=RBem
X+

P=ow + 2L
29 = 206 + 2 GH0)
5Q = ax+ax+I0

5% = 1O / : .
—l{—i —_-_L[l;\jgg ot \(‘QCA—C)\V\:KD.S NLC}\‘\“\ BN
—UYx = —4¥ 12 am nX Qlf\g‘"K IS [Fem.
=|3

d) The Sun Spa charges annual dues of $125 plus $10 per hour to use the facilities. The Moon Spa
charges annual dues of $230 plus $7 per hour to use the facilities. For what number of hours
would the two spas charge the same total amount?

Let _L represent the number of hours for which the two spas charge the same total amount.
0%+ 12D =FA T30
\ox=Fx = 220~ 125
35 >x =102

DS

Y _
— 7<,%S

] et seas chovge Al
/)_55 SWWE@Q V‘/\Ob\gi %V
20 howrs.

e) Simon says: “Five times my age 4 years ago is the same as 3 times my age in 2 years.”
How old is Simon now?

Let ZE represent Simon’s age now in years.

5xSimon's age, ., ,,, =3% Simon's age
Sex-t) =30e+2)

5x-20= 3x+b
Sx-3x = b+ a0 .

ax =36 w\gaum old.
CLuyven

x=13

in2 yrs

HW: 5.3 Worksheet
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Rule:

vate: o I 2/19

5.4 Solving Equations Involving Fractions

Clear all fractions by multiplying all terms on both sides of the equation by the lowest common denominator.

Ex. 1. Solve each equation.

a) %:—10
|
-4
x =—=HO
c) %4— 1=-4

QX_I_‘S:—\Q

Qf)(::—la—?)
ax=-15
_ 15
X="7
Ex. 2. Solve and check.
%—ln =7 +§n
3 2 4

) = B

In —QDV] = QY4 +qn

an = 34 +n
-Tn =@
—Fn =%
n=-1x

HW: Worksheet 5.4

b) %:3
N _ 52
- 73)
X =6
0ol
(GO
Ry ~3=24
8g‘a:atws
cm;&?
i

2n _1n = >
Ls==2-3 RS t’r*%h
_ac12) o (-12) =7+ 361D
3 2
36
__ay =t1- ==
=St %
= -8 +6 =71
= -3
—-Q

c =12 D Corvect
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5.5 Solving Equations Involving Fractions Continued

Recall:

Clear all fractions by multiplying everything on both sides of the equation by the lowest common denominator.

Ex. 1. Solve each equation.

a) 3_x_7 21x
4 2
37( __,‘_l,—_—___x
CBXB* ()= /(zr)
x — A =10%X
2% - 0% = 2%
x=-4
0 x+3_2—x_1
3 7
+ 3
+3 X\ _a/1
AR )T
Fo+3) = ¥25%) = 2
Fx+ Al — bt 3x = 3
1OX +1S5=
|ox =al—\S
10x =b
-3
X=75

Ex. 2. Solve and check.

|
3%%\ g = Al-mY T

Zmea-4 = € —2m+t2

2m =5 =-2m+30
Im+2m=S0+15
S m =65

=S

b) y=5 _ 2y+7

4 3
A(5)- 408
2y-2) = Lf(zbﬁr)
38 5= §3+28
- %?)’ FERS S

d) %(x+2)—%(x—2)=3

Wzowa]- £ 2] 2@

w2y 502 = 19
Uy+R —5x+(D =19

-x+1g =(%
= R-1%
X=0
Check _
LS = m+d _y RS= L'PTM“‘}
- X
:(l§;3 _u L%S‘)"‘_']’
L = ——13 +7’
= 1k y
;% =—3+%
= 4 B
S LS —Q&



5
Ex. 3. Given the formula to convert Fahrenheit temperatures to Celsius is C == (F —32), convert:

a) Fto’C b) 20°C to ° F
Ad C & F=5 Fid F F (=30
c=3[F-32] =332
20 =2(F-32
- - S(c-
[ -5 (2 ()= 7 [£(F-32)]
70 R0 = S(F-32)
C=-15 190 = SF - 160
SLSF s -5 j:j;ﬁ"go
- SET)
F= 13

Lace s LRF

3k+2
Ex. 4. A square has sides of length 2k —1 units. An equilateral triangle has sides of length

units.
The square and the triangle have the same perimeter.
a) Find the value of % .
b) Find the perimeter.
KXZ\ r F o = Erl
mﬂkﬂ) Whits 21) s ) MZ%Z&
/ , \ - K
oy Uak-n =332
|
D Fnd P & E=2 et ) =2 32522
I
~4(2k-I
z i(p@iq C(2k~1) = 3(3K+2)
/_WI) lLk-] =Tk +6
i"%) bk—k=b+3
=13 k=14
2Pl unts E
K=2

HW: 5.5 Worksheets A and B
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5.6 Word Problems

Ex. 1. One train leaves Boston for Chicago travelling at 80 km/h and a secﬁd train leaves Chicago
for Boston travelling at 60 km/h. The distance from Boston to Chicago is 1540 km.
a) How many hours after they left each station will the two trains meet?
b) How far will the train bound for Boston have travelled?

Rston CNCO\D()
Sdt w%:__j%
4B = 540

&)Le{' X rc,Fre_Seytk' o amow\\' DQ"\"\W\&) in hours.
BOx + Dx = [HO

dviﬂ-awGlFSPcd%JdN

Htox = I5%0 ||
TS

= 1% -

A BN

x =1 0

*(ﬂé‘ \,N,_Q_{—Oia&y | hewrs o@‘i’ffiUﬂQ-

- IQ =600 m-\'\fo\\ botund, Sor
) = —QD(OD BOS\\DVV\\ INCIEN
O KRm .

Ex. 2. One half of a certain even integer plus one fifth of the next consecutive even integer
equals 48. Find the two integers.

Le,\' xX \qurej&vd’ o e’ | %ﬁdf ond Xt+2 1= o M
C O Ue ~ eaRn \V\Jrﬁjﬁw

FEt =18 of T T

pl i (5 2 AW 3(@>_’ (4%)
Z;( [8(7“_1] )/ <‘?<> S
[ (
5 + z(x+7l) = URO Tf x=b8 Tt
g +4 = o 1 =710
Jx =
=68

). el fwop 2t U\\—Qg&ufg ore LY 770,

HW: 5.6 Worksheets A and B to be completed on lined paper.
Good solutions are required with “let” statements and “concluding” statements.
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