22. [Equations]

Skill 22.1

Finding the missing number in equations involving + and — (1).

EE

EITHER OR

Use trial and error: Use inverse operations:

e Guess the value of the missing number e Consider the operation used to construct
that will make the equation true (both the sum or the difference.
sides of the equation are equal). e Get the missing number alone on one side

e Substitute this value in the equation. of the equation, by performing the inverse

e Check if the equation is true. operation to both sides of the equation.

e Write the guessed value as the solution e Evaluate the other side of the equation.
of the equation. Hints: Addition and subtraction are inverse
Example: operations. Adding 4 and then

a4l ?1=12 subtracting 4 leaves a number
- unchanged.
4+8 =12 _ ] _
12 =12 (true) Example: 4+ | 7| =12
The equation is true, so 8 is the solution. 4+ -4 =124
?=8
Q. 15— =9 A. 15-?=9 OR 15-7=9 If 15 was added to
ot number subtracied 15-6 =9 5~ 5 —?=9—15 the missing r\umber,
from 15 gives 92 g 9 =9 (true) -7 =-0 then do the inverse
The solution is 6. ?=6 operation and
subtract 15 from
both sides of the
equation.
Finally, reverse the
signs on both sides.
a) 16— 7 [=9 b) 7+ =15 c) +24 =30
16—-? =29 7+?2 =15 ?+24 = 30
d 14— =6 e) 13- =3 fy 8+ =21
? = ? = ? =
g) +8=20 h) 14+ =21 i) -8=13
? = ? = ? =
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Skill 22.1  Finding the missing number in equations involving + and — (2). F 2

Operation: + 18 ,

) 18+ 9 [=27 k) -14=13 1) +20=25
M+?2 - 8=27-18 ?— M+ 4 =13+ 14
? =9 ? = ? =
m) +6=23 n) 4+ =20 o) 16+ =27
p) 15+ =29 q) +16=234 r) +18=38
s) -7=18 t) - 18=15 u) -13=14
v) -31=4 w) 12— =3 x) 16— =9
y) 24— =9 2) ~8=16 A) —8=12
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Skill 22.2 Finding the missing number in equations involving x (1). 1

EITHER

Use trial and error:

e  Guess the value of the missing number
that will make the equation true (both
sides of the equation are equal).

e  Substitute this value in the equation.

e Check if the equation is true.

e Write the guessed value as the solution
of the equation.

Example:

4x|? =12
4%x3 =12

12 =12 (true)
The equation is true, so 3 is the solution.

OR

Use inverse operations:

e Consider the operation used to construct
the multiplication or the division.

e Get the missing number alone on one side
of the equation, by performing the inverse
operation to both sides of the equation.

e Evaluate the other side of the equation.
Hints: Multiplication and division are inverse

operations. Multiplying by 4 and then
dividing by 4 leaves a number
unchanged.

Example: 4x|?|=12

4xP+4=12+4
?=3

Q. x 20 = 100 A, ?x20=100 OR ?%20=100  If20was

What number multiplied 5x20 =100 ?x 20+ 20 =100+ 20 multiplied
by 20 gives 100? ‘ 100 =100 (true) ? =5 by the missing
The solution is 5. number, then do

the inverse
operation and

divide by 20
both sides of the
equation.
a) 9x| 7 |=63 b) 10 x =40 c) X 8 = 64
................. IXLZOS o LOX 2280 e
? =7 ? — 2 —
d) x4 =24 e) 4X =20 fy 7x =56
? = ? = ? —
g 6X =12 h) X7 =42 i) xX8=172
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Skill 22.2 Finding the missing number in equations involving x (2).
) 6x| 5 [=30 k) X 5=60 1) x12=72

/X?+/6/:30+6 ?X/5/+j/=60+5

.............................. D e B S
m) X 5=155 n) 13x =39 0) 9Xx =360
. - - n - n
. XIO__3O ................. | _9)( ....................... __81 .................. u) _7X ....................... _ 63 .....................
| 9)( ....................... ) 18 ..................... - x535 ..................... | Sx ....................... . 88 .................
. x(_3)__75 ............. . X(_S)_m ................ A) _7X ....................... _ 49 .....................
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/\

Skill 22.3 Finding the missing number in equations involving fractions (1). B
EITHER OR
Use trial and error: Use inverse operations:
e Guess the value of the missing number e Consider the operation used to construct
that will make the equation true (both the division.
sides of the equation are equal). e Get the missing number alone on one side
e  Substitute this value in the equation. of the equation, by performing the inverse
e Check if the equation is true. operation to both sides of the equation.
e Write the guessed value as the solution e Evaluate the other side of the equation.

of the equation.

Example: ‘OF’ |
% of | ?]=3 is another way
' of saying ‘X
1 3 ‘ 0
— X = 3 ,,,,,,,,,,,,,,,,,,,,,,,,,
e

3 =3 (true)
The equation is true,
so 12 is the solution.

Hints: Multiplication and division are inverse

operations. Multiplying by % (which is

the same as dividing by 4) and then
multiplying by 4 leaves a number

unchanged.
Example: % x| ?1=3
1, P K =83x4
2 - 12

3
Q. —of =21 A. J of ? =21 OR @of? =21 If the missing
3 35 6 3 number has been
What number multiplid Zx 30 =21 Zx? =21 divided by 5 and
by = gives 21? y: 3 5 h itiolied b
5 118 =21 (false) I g =21%5 then multiplied by
@/ 37 3x7 =105  >thendothe
g/x,%/ =21 3% 2.3 05 inverseoperations
1 21 =21 (true) . > _ 35 and multiply by 5
@ .. T and then divide
The solution is 3 5. by 3 both sides of
the equation.
1 1
a) gof 48 |=8 b) —of =17 c) ;of =9
Lxr=8 Lo =17 Lxr=9
Guess ? = 48 6X' - 270 XO=
] B 1
Z/X4/S=8z8=8 —X34=17=17=17
e ettt et e
? =48 2 = 2 =
1
d —X =9 e) — X =10 fy —x =5
10
? = ? = ? =
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Skill 22.3 Finding the missing number in equations involving fractions (2). B

1

9 x| 64]=8 h) —x =48 i) Lx =60
L Ciersearsisxs * 3
—X?2xXF=8x8
8 s s e
2
j) of =10 k) —of =15 1) gof =12
4
m) rEe =20 n) —X =50 0) -X =12
p) =X =-21 q) - X =—11 N —x =—12
) —x =-5 h —x _ 7 1y _ 3
¥ % B 8 - w -
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SKill 22.4 Finding the missing number in equations involving 2

+, —, X and/or brackets (1).

EITHER

Use trial and error:

e  Guess the value of the missing number
that will make the equation true (both
sides of the equation are equal).

e Substitute this value in the equation.

e Check if the equation is true.

e Write the guessed value as the solution
of the equation.

Example:
. gives 15?
4x7?=28
4x7 =28

28 =28 (true)
The equation is true, so 7 is the solution.

OR

Use inverse operations:

e Consider the operation used to construct
the equation.

e Get the missing number alone on one
side of the equation, by performing the
inverse operation to both sides of the
equation.

e Evaluate the other side of the equation.
Hints: For simplicity consider the equation

inside the brackets, as one number.
Example:

4x|?)|-13=15
4x?_-¥3+ 5 =15+13

Ax?-4=08:4
?=7

Q. 4x(17-

Y=20 A. 4x(17-?2) =20 OR 4x(17-2)~4 =20

7 ]7-7 =5
by 4 gives 20? 5-5 (true)

If the bracket
17-? =95 has been
17=72 =5— 17 multiplied by

—-? =—12  4,thendothe
The solution is 12. 2 =12 inverse
operation and
divide by 4
both sides of
the equation.
Then subtract
17 from both
sides.
Finally reverse
the signs.
a) 8+4x|10 [=48 b) 5+6x =47 c) 12+4x =44
S8+4x? =48 S5+6x? =47
4x? =40 6x? =42
2 =10 = ? =
d 4x09- )=16 e) 3x(8- )=15 fy 7x9- )=21
4x(9-2)=16
9-7?=4
? = = ? =
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Skill 22.4 Finding the missing number in equations involving 2

+, —, X and/or brackets (2).

Operation: + 15

g) 15+6x%x| 5 |=45 h) 16+2x = 40 ) 21+5x =61
—— Inverse of + 15 is — 15)
JE+6x?— )5 =45-15
6X?+06=30+0
7 =35 ? = ? =
i) 8x(16- )y=24 k) 4x(13- y=16 1) 8x(20-— y=32
m) 5 X ~20=25 n) 6x ~36=12 0) 4x ~16=12
p) 5 X +6=51 q) 7 X +12=82 r) X7 +8=50
s) 36-6x =12 ) 50-7x =15 u) 42-10x =22
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SKill 22.5 Finding the missing number in equations involving decimals. g
e Use trial and error or inverse operation to find the missing number. (see skill 22.1, page 193
and skill 22.2, page 195)
Q. +27=34 A. ?7+2.7 =34 OR ? H =34 If 2.7 was
What number added 0.7+2.7 =3.1 ?+%*%:34*27 added to the
t0 2.7 gives 3.4? 3.4 =3.4 (true) ?2=0.7 missing
@/ The solution is 0.7 number, then

do the inverse
operation and
subtract 2.7
from both
sides of the
equation.

a) 4 | x16=64 b) 14+ =2.6 c) 2.8+ =44

Guess?=—2? X 1.6 = 6.4 14+? =26
2 =4 2 = 2 =
d 38- =3 e) 29— =0.7 f) x13=39
g) 42-|1.5|=27 hy 3.5- =12 ) 28— =0.6
42?40 =27-42
-7 =-15
? =15
j) +25=4 k) 3.6+ =5 )] +12=2.1
m) 1.2x =72 n) 1.7x =34 o) 14X =17
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Skill 22.6 Solving one-step equations by using the inverse operations of g
+and — (1).

° Consider the Operation used to construct Operation | inverse Operation| Operation | inverse Operation
the sum or the difference involving the + _ _ -
variable. X+3=6 x-3=6

e Get the variable alone on one side of the X+3-3=6-3 X-3+3=6+3
equation, by performing the inverse X =3 X =9
operation to both sides of the equation.

e Evaluate the other side of the equation.

Hint: Remember that you must do the same
operation to both sides of the equation.
Q. Solveforp: 17-p=13 A. *17)-p=13
V-p-)/=13-17
-p=—4
p=4
a) Solvefors. t+6=15 b) Solvefory: y+5=12 ¢) Solveforr: 3+r=11
t+6-4=15-06 y+5-5=12-5
r= 9 y= =

d) Solvefora: a+10=30 e) Solveforx: 8+x=17 f) Solveform: 5+m=12

a= X = nm =

g) Solvefore: e+9=12 h) Solveforg: g+7=11 i) Solvefors: 13+s5=22

e = g= S =

j) Solvefort: t—3=6 k) Solvefory: y—4=9 ) Solveforz: z—-5=2

1= = 7=
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Skill 22.6 Solving one-step equations by using the inverse operations of
+and — (2).

m) Solve forx: x—12=20 n) Solveforb: b—15=8 o) Solvefors: s—13=27
X = b= s =

p) Solvefora: 14—a=6 q) Solveforz:. 24—-z=10 r) Solvefors: 18—s=7

14—a—14 = 614
= -8

a :8 7= s =

s) Solve forj: 10—j=2 t) Solveforc: 22—-c=7 u) Solvefore: 16—-e=9
j = C = e =

v) Solveford: -3+d=9

y) Solveforh: -9+h=12

w) Solve for v:

z) Solve for k:

—-6+v=12 x) Solveforn: -8+n="7

-7+ k=25 A) Solveform:-5+m=16
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Skill 22.7 Solving one-step equations by using the inverse operations of
x and + (1).

° Consider the operation used to construct Operation | inverse Operation | Operation | Inverse Operation
the expression involving the variable. X - - <

e Get the variable alone on one side of the 3x =6 §= 6
equation, by performing the inverse 3x 6 X
operation on both sides of the equation. 33 3<3=6x3

e Evaluate the other side of the equation. X =2 x =18

Hint: Remember that you must do the
same operation to both sides of the equation.

X X .
Q. Solveforx: ==6 A. X
8

X 1

—XH=6x48 Inverse of + 8 is x 8
Simplify: 8 + 8 =1 S

' x=48

a) Solvefora: 5xa=45 b) Solveform: 4xm=40

Sa _ 45° <Smpi =)
Q@WS‘;_Z

c) Solve for c:

6xc=72

d) Solveforh: 7xh=77 e) Solveforn: 9xn=81 f) Solveforp: 8Xp=64
........................................... h= nz p=

g) Solve for b: 8b =24 h) Solve forz: 7z7=28 i) Solveforl: 91=54
........................................... b: Z: l:

j) Solveforr: 10r=120 k) Solve fory: 5y=75 I) Solve foru: 4u=36
........................................... r= : uz
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x and + (2).

Skill 22.7 Solving one-step equations by using the inverse operations of

m) Solve for g: 15g=-30 n) Solve fora: 20a=-100 o) Solve fors: 3s=-21
Loxg=l) =301
g =2 a= § =
p) Solve for m: 5m =60 q) Solve forn: 14n=-28 r) Solveforg: 7g=49
m= n= g=
s) Solve ford: 10d=-80 t) Solveforp: 12p=-36 u) Solve for h: 9h=-90
v) Solve for x: % =9 w) Solve for c: %z 6 x) Solve for g: gz 8
lnuerseof+4is><§> x XA =9 x4
.................... A
X = C = q=
y) Solve for n: g =3 z) Solveforr: —=12 A) Solve for j: I=15
n= r = ] =
B) Solve for b: g =12 ©) Solvefore: =10 D) Solve for k: §= 35
b = e u— ==
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Skill 22.8 Solving two-step equations by using the inverse operations of
+,—,xand + (1).

e Get the variable alone on one side of the equation, by performing the inverse operations, in
order, to both sides of the equation. (see skill 22.6, page 202 and skill 22.7, page 204).

e Evaluate the other side of the equation.
Hint: Remember that you must do the same operation to both sides of the equation.

Solve for v: 9v—2=-20 A. gvi=2=-20
-7 =20
X

9y =—18 - ~peraten 5

918 l s
Simplify: 9+ 9=1 — =——
o W

V=-—

a) Solve forx: 7x+8=50 b) Solve fory: 6y—-9=21

7x+X—X= 50— 68

c) Solve fora: 3a+8=29

@verseofx7is+7? 7x = 42
7 _ #2° —<Smplity )
.......................... LA
X=06 y= a=

d) Solve ford: 4d+5=29 e) Solve fore: 3e —5=25 Solve for u: 8u—10=22

f)

g) Solve forx: 2x —26=-2

h) Solve fors. 7t—3=-24

i) Solve for h: 5h—6=-6

X = t= h =
page 206 www.mathsmate.co.nz © Maths Mate 4.2/5.1 Skill Builder 22




Skill 22.8 Solving two-step equations by using the inverse operations of
+,—,xand + (2).

j) Solve fori: 6i—9=-21 k) Solveforqg: 5g—7=-32 1) Solve fors: 8 —20=-4

p) Solveforx: 9x+10=1 q) Solveforz: 4z+19=3 r) Solveforc: 6¢c+17=5

s) Solveforg: 7¢+8=1 t) Solveform: 9m+40=4 u) Solveforp: 2p+18=6
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