SOLVING EQUATIONS

A WHAT IS AN EQUATION?

A.1 MATH ESCAPE ROOM: LEVEL 1

MCQ 1: For this Math escape room, the code is:

O+5=9

Which code do you enter?

a0O=2
X (O=4
O0=5
O0=9
Answer:
e For
+5=
7=9 (False)
e For
+5=9
9=9 (True)
e For
+5=
10=9 (False)
e For

14 =9 (False)

Therefore, the correct code to enter is O = 4.

MCQ 2: For this Math escape room, the code is:

A+10=14+2x6

Which code do you enter?

X A=3
OA=5
O A=8
O A=10
Answer:
e For
+10=14+2x6
13=1+4+12
13 =13 (True)
e For

+10=1+2x%x6
15=1+12
15=13 (False)

e For
+10=14+2x6
18=1+12
18 =13 (False)
e For

+10=1+2x%6
20=1+12
20 =13 (False)

Therefore, the correct code to enter is A = 3.
MCQ 3: For this Math escape room, the code is:
O+5=2x4+1

Which code do you enter?

Od=6
OO0=8
OOd=5
X O=4
Answer:
e For
+5=2x4+1
11=8+1
11=9 (False)
e For
+5=2x4+1
13=8+1
13=9 (False)
e For
+5=2x4+1
10=8+1
10=9 (False)
e For
+5=2x4+1
9=8+1
9=9 (True)

Therefore, the correct code to enter is [ = 4.

MCQ 4: For this Math escape room, the code is:
O-4=3x2-1
Which code do you enter?
oaoO=7
O0O=6



O00=5

K O=9
Answer:
e For
—4=3x2-1
3=6-1
3=5 (False)
e For
—4=3x2-1
2=6-—1
2=5 (False)
e For
—4=3x2-1
1=6-1
1=5 (False)
e For
—4=3x2-1
5=6—-1
5=5 (True)

Therefore, the correct code to enter is () = 9.

A.2 MATH ESCAPE ROOM: LEVEL 2

MCQ 5: For this Math escape room, the code is:

2x0-2=0+10

Which code do you enter?

O0=s8
OQO=10
X (O=12
O0O=14
Answer:
e For
2 % - 2= + 10
16 —2=8+10
14 =18 (False)
e For
2 X —2= + 10
20—2=10+10
18 =20 (False)
e For
2 % —2= + 10
24 —2=12+10
22 =22 (True)
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e For
2 x —-2= + 10
28 —2=14+10
26 =24 (False)

Therefore, the correct code to enter is () = 12.

MCQ 6: For this Math escape room, the code is:

Jr+7=x+19

Which code do you enter?

Oz=2
Ox=4
Xz=6
Ox=8
Answer:
e For
3 x +7= + 19
6+7=2+19
13=21 (False)
e For x = 4:
3 x +7= + 19
12+7=4+19
19 =23 (False)
e For x = 6:
3 x + 7= + 19
184+7=6+19
25 =25 (True)
e For xr = 8:
3 x + 7= + 19
24 +7=8+19
31 =27 (False)

Therefore, the correct code to enter is z = 6.

MCQ 7: For this Math escape room, the code is:

20 —2 =2+ 10

Which code do you enter?

Oz=6
Oz=8
Ox=10
X z=12
Answer:
e For
2 X -2= +10
12-2=6+10
10 =16 (False)
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F =&:
o forz=8 A.3 MATH ESCAPE ROOM: LEVEL 3

2 X —2= + 10 _ )
16-2=8410 MCQ 9: For this Math escape room, the code is:
14 =18 (False) 22 —4=0
Which code do you enter?
e For x = 10:
X z=2
2 X —2= + 10
20 -2=10+10 Haw=3
18 =20 (False) X z=-2
Ox=-3
e For x = 12:
9 % _9— +10 Answer:
24 —2=12+10 e For z = 2:
24=0
22 =22 (True)
4—-4=0
Therefore, the correct code to enter is z = 12. 0=0 (True)
MCQ 8: For this Math escape room, the code is: o = 2s a solution.
e For z = 3:
rx(x—2)=24 2_4=0
9 — =
i ?
Which code do you enter? 5—0 (False)
XK x=6 e For
2—4=0
Ox=7
4—-4=0
Oz=38 =0 (True)
Ozr=9 xr = —2 is a solution.
e For z = —-3: )
Answer: —4=0
9-4=0
e For : 5=0 (False)
x ((6)—2) =24 Therefore, the correct code to enter is x = —2 or x = 2.
6 x4 =24 MCQ 10: For this Math escape room, the code is:
24 =24 (True) )
z*—2x+1=0
e Forx =T: Which code do you enter?
x ((7)—2)=24 Oxz=0
Txb=24 K or=1
35 =24 (False)
Ox=2
e For x = &: Ox=3
X ( - 2) =24 Answer:
8x6=24 .
48 =24 (False) s ot
Z_2x(0)+1=0
e For x =0 0—04+1=0
1= Fal
% ((9)—2) =24 (False)
I9Ix7=24 e For x = 1:
63 =24 (False) 2 9w (1)41=0
1-241=0
Therefore, the correct code to enter is x = 6.
0=0 (True)
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e For z = 2:

B SOLVING BY INSPECTION AND TRIAL-

P-2x(2)+1=0 AND-ERROR
4—-4+4+1=0
1=0 (False)

B.1 FINDING A SOLUTION: LEVEL 1

e Forz=3: Ex 12: Consider the equation 2z + 3 = 11.

2_9x +1=0 Use the trial-and-error method to find a solution (try =z =
9_64+1=0 2,3,...).
4=0 (False) T =
Therefore, the correct code to enter is z = 1. Answer:
MCQ 11: For this Math escape room, the code is:
o Try
2z +1 _3 2 X +3=11
x—1 44+3=11
Which code do you enter? 7=11 (False)
Ox=2 o Try
zx=3 2 x +3=11
=11
R r—4 6+3
9=11 (False)
Ox=5
o Try
Answer: 2 x +3=11
- 8+3=11
e 2x ()41 _, 11=11 (True)
-1
At Therefore, a solution to the equation 2z + 3 =11 is z = 4.
21 3 Ex 13: Consider the equation 3z — 5 = 10.
5 Use the trial-and-error method to find a solution (try =z =
1=3 4,5,..)).
= Fal
5=3 (False) v
e For x = 3: 5 )
X +
=3 Answer:
—1
6+1 3 o Try
31 3 X —5=10
T_3 12— 5=10
2 7=10 (False)
3.5=3 (False)
F 4 ° Ty
e For z =4: e
9 % 1 3 X 5=10
841 5 10 =10 (True)
4—-1
9 Therefore, a solution to the equation 3x —5 =10 is x = 5.
23
3 Ex 14: Consider the equation z(x — 1) = 6.
3=3 (True) Use the trial-and-error method to find a solution (try z =
2,3,...).
e For x = 5: 5 )
. T =3 =
10+1 =3 Answer:
5—-1
11 o Try
=
2.75=3 (False) x((2)=1)=6
. 2x1=
Therefore, the correct code to enter is x = 4. 2—6 (False)
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o TI'y T =3: Answer:

x((3)—1)=6 e Try
3x2=6 P-9=0
6=06 (True) 4-9=0
—5=0 (False)
Therefore, a solution to the equation x(x — 1) =6 is = 3.
o Try x =3:
Ex 15: Consider the equation 2z — 3 = 5z — 9. 2_9=0
Use the trial-and-error method to find a solution (try = = 9_9—
0,1,...).
) 0=0 (True)

Therefore, a solution to the equation 22 —9 =0 is 2 = 3.

Answer: 2
Ex 18: Consider the equation T 5 =
T _
o Try : Use the trial-and-error method to find a solution (try x = 6, 3,4).
2 X —3=5x -9 T = @
0-3=0-9
-3=-9 (False) Answer:
—1. o Try
o Try z =1: +2 9
2x(1)=3=5x(1)—-9 -2
2-3=5-9 Zzz
1= (False) 2=2 (True)
e Tryz=2: o Tryz=3:
+2
2x(2)=3=5x(2)-9 — =2
4-3=10-9 5 9
1=1 (True) 1
5=2 (False)
Therefore, a solution to the equation 2z —3 =5z — 9 is z = 2.
o Try x =4:
B.2 FINDING A SOLUTION: LEVEL 2 +§ =2
Ex 16: Consider the equation 22 — 2z + 1 = 0. 6 —9
Use the trial-and-error method to find a solution (try =z = 2
0,1,...). 3=2 (False)
T = Therefore, a solution to the equation i—f% =2isx =6.
Answer: C THE PRINCIPLE OF BALANCE
o Try
) C.1 SOLVING EQUATIONS BY ADDING OR
—2x(0)+1=0 SUBTRACTING
0-0+1=0
1=0 (False) Ex 19: Solve for z:
x4+ 10 =280
o Try z = 1: T :
2_2x(1)+1=0
1—-2+1=0 Answer:
0=0 (True) e Balance scale:

Therefore, a solution to the equation 2 — 2z +1=01is z = 1. . H
x

Ex 17: Consider the equation 22 — 9 = 0.

Use the trial-and-error method to find a solution (try z =

2,3,...).

v =3]
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A

Removing a weight of 10 from both pans

A

e Equivalent equations:

z+10 =280
z+10-10=80-10
z+0=70
z =170
Ex 20: Solve for z:
r + 20 = 36
z = 16]

Answer:

e Balance scale:

(-10)

A

Removing a weight of 20 from both pans

#

A

e Equivalent equations:

x4+ 20 = 36
x +20—20 =36 —20
r+0=16
=16
Ex 21: Solve for z:
x+1=100
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(—20)

Answer:

e Balance scale:

100

Removing a weight of 1 from both pans

A

e Equivalent equations:

x+1=100
r+1-1=100-1
r+0=99
r =99
Ex 22: Solve for z:
z+05=3
z =2.5]

Answer:

e Balance scale:

Removing a weight of 0.5 from both pans

A

e Equivalent equations:

z+05=3
z+0.5-05=3-0.5
r+0=25
r=2.5
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Ex 23: Solve for z:

z—10=-20

Answer:
z—10=-20
r—10+10 = —=20-+10
x4+ 0=-10
xz=—10
Ex 24: Solve for z:
T—5=-2
»=[3]
Answer:
r—5=-2
r—5+5=-24+5H
z+0=
r=3

C.2 SOLVING EQUATIONS BY MULTIPLYING OR

DIVIDING

Ex 25: Solve for z:

Answer:

e Balance scale:

(+10)

> P

Divide the weight into two equal parts

>

e Equivalent equations:

2¢x =16
2z 16
2 2
x=3_8
Ex 26: Solve for x:
2x =30
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v =15

Answer:

e Balance scale:

A
A

Divide the weight into two equal parts

A

e Equivalent equations:

2x = 30
2z 30
2 2
z =15
Ex 27: Solve for z:
3r =27

Answer:

3x =27
B _ 1
3
=9
Ex 28: Solve for z: .
177
z =20
Answer: T
Z_—5
4
T
— x4 =5x4
4>< X
z =20
Ex 29: Solve for z:
x_l
32
3
T ==
2
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Answer: Answer: To do the expression 2(z — 3), follow the steps:

z 1
32 7] [z -3 235 22 -3
o
32 .
o 3 Ex 36: Build the expression
2

BEIEEEEY TR

z—3
2

D SOLVING BY REVERSING OPERATIONS

Answer: To do the expression , follow the steps:

D.1 DOING EXPRESSIONS

-3 22 |z —3
Ex 30: Build the expression 3 + 5x - - 9

R EIE

D.2 UNDOING EXPRESSIONS

Answer: To do the expression 3 + 5z, follow the steps: Ex 37: Undo the expression 2x + 1

(2] 22 [52] = [3+ 5] (22 +1]| [ = ]|[2]] [ 22 |[=]

Ex 31: Build the expression 2z + 1 Answer:
><—2>‘ ‘Jr_l)‘ W e To do the expression 2z + 1:

7125 [22]) 45 (2]

e To undo the expression 2x + 1, perform inverse operations

X—2> +—1> in the reverse order:
eI

Answer: To do the expression 2z + 1, follow the steps:

Ex 32: Build the expression bz — 1

><_5>‘ ‘;1>‘ Ex 38: Undo the expression 3z — 2
=

Answer: To do the expression 5z — 1, follow the steps:

xx—5>5x_—1>5$—1

Answer:

e To do the expression 3z — 2:
. . : z 2 —
Ex 33: Build the expression 5 + 3 X3, -2,

=2 +3
= |||z/2||[—]||=/2+3 e To undo the expression 3x — 2, perform inverse operations

in the reverse order:

Answer: To do the expression § + 3, follow the steps: 2, 3,
= 5 g +3 Ex 39: Undo the expression § + 2
Ex 34: Build the expression 2 — 5z li‘ z/3 l&‘
X N5 22 Answer:

e To do the expression £ + 2:

Answer: To do the expression 2 — 5z, follow the steps:
. AN ) RN g +2
@) 252 S5 22 [2 — 5]

e To undo the expression % + 2, perform inverse operations in
Ex 35: Do the expression 2(z — 3) the reverse order:

ENIrEEN e §+2 ;2»13»
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T+ 2

Ex 40: Undo the expression e So,
20 —4 =5
- 20 —4+4 =5
@ +2)/5]|| =S| |[z+2]|| = ‘ (+4)
20 =9
2z 9
nswer: - < =9
A 5 =3 (+2)
9
e To do the expression I+2. =3
+2 =5 |T+2
— - 5 Ex 43: Solve for z:
dr—7=9
e To undo the expression ‘”2 , perform inverse operations in 1
the reverse order: z _

T+ 2

5 X—5) ;2> Answer:

e To do the expression 4x — 7:

[@] % [42] = [42 7]

D.3 SOLVING LINEAR EQUATIONS: LEVEL 1

Ex 41: Solve for z: 1T e To undo the expression 4x — 7, do the inverse operations in
€T =

reverse order:
[ =7) 4% [dz] £

Answer: ° 807
4 — =
e To do the expression 2x + 1: T-T=9
4o —T+7=9 (+7)
=% [2e] & 4z =16
4z 16 (4
e To undo the expression 2x + 1, do the inverse operations in 4 4 )
reverse order: r =4
—1 )
20 +1|— -Qx — |z
- Ex 44: Solve for z:
e So 3r+10=4
204+1=17
20 +1-1=7-1 (1) z==2]
2 =6
2 6 Answer:
2 -5 7
r—3 e To do the expression 3z + 10:
‘+ - A0 132+ 10
Ex 42: Solve for x: . - -
20 —4 =5

e To undo the expression 3z + 10, do the inverse operations

9 in reverse order:
T ==
2

SNmESH

Answer: . SO’
e To do the expression 2z — 4: 3r+10=4
3z + 10 =4 ( )
(@)% [22] = [z =4] 3=
R 3
e To undo the expression 2x — 4, do the inverse operations in 3~ 3 (+3)
reverse order: = —9

] S E S E
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D.4 SOLVING LINEAR EQUATIONS: LEVEL 2

Ex 45: Solve for z:
x—17

3

v =47]

=10

Answer:

—17
e To do the expression I :

— - _1
@5 [ 17] 2 | 2

. T — . .
e To undo the expression , do the inverse operations

in reverse order:

x— 17

1|, i) 4

e So,
x—17
=10
3
x—17
=10
. (<3)
z—17=30
x—17 =30 (+17)
xr =47
Ex 46: Solve for z:
:c—272
6 3

Answer:

9:—2'

e To do the expression

r—2

—2 +6
GErErEAEE

. T — . . .
e To undo the expression , do the inverse operations in

Rk

reverse order:

e So,
x—2_g
6 3
r—2 2
r—2=4
T—2:2=412 (+2)
r=206
Ex 47: Solve for z:
4(x+2) =40

10
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Answer:
e To do the expression 4(x + 2):

—|lz+2|— x+2

e To undo the expression 4(z + 2), do the inverse operations
in reverse order:

73] 652 @

e So,
4(x+2) =40
4(x +2) =40 (+4)
r+2=10
r+2-2=10 (—2)
r=2~8
Ex 48: Solve for x:
2x+5
=3
4
L7
12
Answer:

+5

e To do the expression

2 + 5

X2 +5 =4
)2 [22] 45 [ 5] <4 | 2

e To undo the expression , do the inverse operations

in reverse order:

2x+5

x4 -5 +2
1014 [ 75] 5[] A (@)

e So,
2x +5
7 =3
2x +5
20 +5 =12
2x +5-5 =12 &)
20 =17
2x 7
— == (=2
LT
2
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Ex 52: Solve for z:
E SOLVING PRODUCT OF LINEAR

FACTORS (z—1)(z—-2)=0
Give your answers in increasing order:

E.1 SOLVING EQUATIONS USING THE NULL FACTOR
LAW: LEVEL 1 The set of solutions is {, }

Ex 49: Solve for z: Answer:
z(zr+1)=0 (r-2)=0

or x — 2 =0 (null factor law)

The set of solutions is {, @} orxr =2
Answer: The set of solutions is | {1, 2} |

Give your answers in increasing order:

(r+1)=0 Verification:
or (x4 1) =0 (null factor law) eforz=1(1-1)x(1-2)=0x(-1)=0
orz=-—1 e Forz=2 (2—-1)x(2-2)=1x0=0
The set of solutions is | {—1,0} |
Verification: E.2 SOLVING EQUATIONS USING THE NULL FACTOR

LAW: LEVEL 2
o forz =0,000+1)=0

E : Solve for z:
o forz=—1,(-1)((-1)+1)=(-1)x0=0 x 53: Solve for x

2z4+6)(z+2)=0
Ex 50: Solve for z:

Give your answers in increasing order:

The set of solutions is {,}

(z+2)(z—1)=0

Give your answers in increasing order:

The set of solutions is {, } Answer:

(x+2)=0
Answer: or  + 2 =0 (null factor law)
(x—1)=0 2c =—6orzx=—-2
or x — 1 =0 (null factor law) r=-3orx=-—2

orx =1

The set of solutions is | {—3, —2}|.
The set of solutions is | {—2, 1} | Verification:

Verification: o Forz=—3: (2% (=3)+6)((—3) +2) =0 x (-1) =0

o Forz=-2 (=242)x(-2-1)=0x(=3) =0 o Forz=—2 (2% (~2)+6)((—2) +2) =2 x0=0

eForz=1 (1+2)x(1-1)=3x0=0
Ex 54: Solve for z:

Ex 51: Solve for z:
(x4+2)2z—-1)=0

(x+6)(z—-3)=0

Give your answers in increasing order:
Give your answers in increasing order:

L 1
The set of solutions is {, } The set of solutions is {a }

Answer: Answer:
(x—3)=0 (2x—-1)=0
or z — 3 =0 (null factor law) or 2z — 1 =0 (null factor law)
orzxr =3 r=—-2o0r2rx=1
1
The set of solutions is | {—6, 3} |. =3
Verification:
1
e Forx=-6: (—64+6)x(-6—-3)=0x(-9)=0 The set of solutions is {—2, 2} )
eForz=3 3+6)x(3-3)=9%x0=0 Verification:
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e Forz=-2: (—242)(2x(-2)—1)=0x(=5)=0

1 1 1 5
oFor:z:—i. <2+2> (2><21)2><00

Ex 55: Solve for z:
(% —1) (22+2)=0

Give your answers in increasing order:

The set of solutions is {, }

Answer:
(22 4+2)=0
or 2z + 2 = 0 (null factor law)
x
—=1lor2zx=-2
5 r 2z
r=2orx=-1
The set of solutions is | {—1, 2} |.
Verification:

e Forz = —1: (21_1> (2% (~1)+2) = (_;_1> (—2+

e Forxz =2: (;—1) (2x242)=(1-1)x(4+2)=0x6=0

Ex 56: Solve for z:
z(r—1)(x—2)=0

Give your answers in increasing order:

The set of solutions is {@, , }

Answer:

(z—1(zx—2)=0
orz—1=0orz—2=0 (null factor law)

rz=0orxz=1lorz=2

The set of solutions is .

Verification:
eForz=0:0x0-1)x(0—-2)=0x(-1)x(-2)=0
eForr=1:1x(1-1)x(1-2)=1x0x(-1)=0
eForr=2:2x(2-1)x(2-2)=2x1x0=0

F SOLVING
EQUATIONS

BASIC QUADRATIC

F.1 SOLVING QUADRATIC EQUATIONS IN THE FORM
2=k

Ex 57: Solve for z:
2=9

Give your answers in increasing order:
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The set of solutions is {, }

Answer: We are given .132 =09.

e Applying the proposition : The solutions of this equation
2?2 =9 are

{—V9, V9} ={-3, 3}

e Formal resolution: To solve for x:

2=9
> —9=0
a?—3%=0
(x —3)(x+3) =0 (difference of squares)
r—3=0 or z+3=0
r=3 or z=-3
The set of solutions is | {—3, 3}|
Verification:
o Forz=-3: (-3)2=9
e Forz=3:(3)2=9
Ex 58: Solve for z:
x? =25

Give your answers in increasing order:
The set of solutions is {, }

Answer: We are given 22 = 25.

e Applying the proposition : The solutions of this equation

{—V25, V25} = {-5, 5}

x® = 25 are
e Formal resolution: To solve for x:

2 =25
22-25=0
a? =5 =0

(x —5)(x+5)=0 (difference of squares)

r—5=0 or z4+5=0
r=5 or x=-5

The set of solutions is | {—5, 5} |
Verification:

e For z = —5: (—5)2 =25

e For z =5: (5)2 =25
Ex 59: Solve for z:

z2 =10

Give your answers in increasing order:

The set of solutions is { , }.

Answer: We are given Iz =10.

e Applying the proposition: The solutions of this equation

22 =10 are
(v, vi)
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e Formal resolution: To solve for z:

22 =10
22 —-10=0
22— (V10)2 =0

(z —V10)(x + v10) =0 (difference of squares)
r—vV10=0 or z+V10=0
=10 or z=-V10

The set of solutions is {—\/ﬁ, \/E} .

Verification:
e For z = —/10: (—\/E)Q =10
e For z = v/10: (v/10)2 =10

Ex 60: Solve for z:
> —3=0

Give your answers in increasing order:

The set of solutions is { , 1.

Answer: We are given 22 — 3 = 0.

e Applying the proposition: The solutions of this equation

(5.3

x® = 3 are

e Formal resolution: To solve for x:
2®—3=0
22— (V3)2=0
(x —V3)(x+V3) =0 (difference of squares)
t—vV3=0 or z+vV3=0
r=V3 or z=-—V3

The set of solutions is {—\@, \/5} .

Verification:
o Forz=—3: (—v3)°—3=3-3=0

e For z = /3: (\/§)2—3:3—3:O

WWww.commeunjeu.com 13


www.commeunjeu.com

	Solving Equations
	What is an Equation?
	Math Escape Room: Level 1
	Math Escape Room: Level 2
	Math Escape Room: Level 3

	Solving by Inspection and Trial-and-Error
	Finding a Solution: Level 1
	Finding a Solution: Level 2

	The Principle of Balance
	Solving Equations by Adding or Subtracting
	Solving Equations by Multiplying or Dividing

	Solving by Reversing Operations
	Doing Expressions
	Undoing Expressions
	Solving Linear Equations: Level 1
	Solving Linear Equations: Level 2

	Solving Product of Linear Factors
	Solving Equations Using the Null Factor Law: Level 1
	Solving Equations Using the Null Factor Law: Level 2

	Solving Basic Quadratic Equations
	Solving Quadratic Equations in the Form x2 =k



