Q Big idea Tino Rangatiratanga - the self-determination principle

DO Now

WALT - solve equations with pronumerals (Variables) on both sides

Success Criteria:

I know when solving equations with pronumerals on both sides. | have to add and subtract
pronumerals from both sides.

I know that the first step to adding or subtracting pronumerals is to move them to one side. It
does not matter which side. Next, add or subtract to move the numbers to the other side of
the equation

—& EXAMPLE 1
Solve the following equations.
a 5x+2=3x-5 b 15—-2x=11+x
Solve Think | Apply
a 5x+2=3x-5 Eliminate the pronumeral from
S5 +2—3x=3x—5—3x Subtract 3x from both sides. one side of the equation by
2x +2=-5 adding or subtracting one of the
2x+2—-2=-5-12 Subtract 2 from both sides. pronumeral terms.
2x = -7 Solve the resulting equation in
x_—7 Divide both sides by 2. the same way as in the previous
2 2 exercise.
eo-l
2
_ _al
=-3;
b 15—2x=11+x
15— 2x+2x=11+x+ 2x Add 2x to both sides.
15=11+ 3x
15—-11=11+3x— 11 Subtract 11 from both sides.
4=13x
% - %’f Divide both sides by 3.
4_ Swap the pronumeral to the
377 left-hand side.
X = lg
Ive th ion with the unknown on both si
Practice

Use the link for extra practice



https://www.transum.org/software/SW/Starter_of_the_day/Students/Equations.asp
https://www.youtube.com/watch?v=dLRPfAh4SP8
https://www.transum.org/software/SW/Starter_of_the_day/Students/Equations.asp

1 Solve the following equations with integer solutions.

a

c
e
g
i

5x+2=2x+ 14
5+x=8—-2x
3—x=x+17
2Zx—3=x+6
Ix—5=7T—x

2 Solve the following equations.

a 8x+7=4x—2
c 5+2x=11—x
e 3+x=17+4x
g 2x+5=9—2x

i 5—Tx=3x+2
k 4-3s=2+17
mllga—7=5a+12
0o Tp=15-73p

b 3x+7=11—x
d 3x—4=5x-2
f 4-2x=3-x
h 5x—-9=1+6x
b 7x+3=2x+7
d x—-3=5%+7
f 15-3x=2—x
h 3x—5=5x=9
j S5a+3=a-1
Il 9x—4=3+4x
n3y—-5=-14-2%

—& EXAMPLE 2

Solve

Does 2x — 5 = 10 — 3x when x = 37
LHS:2xXx3-5=1
RHS:10-3X3=1

LHS = RHS

s x = 3 is the solution.

By substituting, check the solutions to the following equations.
a 2x—5=10—3x (x=3)

b 5x+2=2x—-7

Think

Substitute 3 for x on both sides
of the equation.

Lefi-hand side = 1
Right-hand side = 1

x = 3 is a solution.

Does 5x +2 = 2x — 7whenx = 2?
LHS:5X2+2=12
RHS:2X2—-7=-3

12+ -3

.. x = 2 is not the solution.

Substitute 2 for x on both sides
of the equation.

Left-hand side = 12
Right-hand side = —3

This is not a solution.

=2

Apply

Substitute the value of x
and evaluate both sides of
the equation. Both sides
must give the same value
for that value of xto be a
solution.

The actual value of the
sides is not relevant.

3 By substituting, check the solutions to the following equations.

a 3x+9=4+2 =1
¢c Ta—5=3—a (a =2)
e 2x—3=7-—4dx =3

b %9%a+2=7a—4
d 15—-2x=6+=x
f 5x—7=3+x

(a=-3)
@x=3)
=33

Extension Activity




involves expanding brackets and collecting like
terms

Solving equations with brackets

—& EXAMPLE 3

Solve these equations.
a 5x+1)—2x—2)=7

Solve

Sx+1)—2x—-2)=7
Sx+5-2x+4=7

x+9=7
x+9-9=7-9
3x=-2
2
I=—§

3+ 1) =5x +3@2x — 1)

x+3=5x+6x—3
Ix+3=11x—3

3x+3—-3x=11x—3 —3x

3=8x-3
3+3=8x—-3+3

HoR|w oco|on

FN [P oo|g°

b 3(x+1)=5x+32x—1)

Think Apply
The number and its sign
Expand the brackets. in front of the brackets is
Collect the like terms. multiplied by each term
Subtract 9 from both sides. within the brackets.
Divide both sides by 3. The most common error is
to multiply the second term
in the brackets incorrectly.
Be vigilant with the signs.
Expand the brackets.
Collect the like terms.
Subtract 3x from both sides.
Add 3 to both sides.
Divide both sides by 8.

a
Cc
e

g

oemm o 6o

3+ 1) —2(x — 4) =13
4x — 5) + 5(x + 1) = 12
4(x — 2) = 3x + 4(x — 2)
4—x=2-3@k+2)

5 Solve for x in each equation.

2x+1)—1=8
3x+2)—7=11
42x—1D)+7=0
3-2x+1)=—4
5x — 44 —x) =x + 1
26— 1) =1-(3—-%

4 Solve for x in these equations given that all answers are integers.

b 2(x—5)+3(x+2)=—9
20— 1) = 3(x + 5) — 22
20— 1) = 4(2x + 1) — 9
6 —2(x + 5) = 2(2x — 1) — 5x

= I -

b 51 —3x)= —4
d 26+ 1) +3x—1)=6

f 11-2c—-1)=7

h 7-Q2-x) =2

j 3-x=5-2+1)

1 x+7(4—x) =2x+3(x—1)



https://www.youtube.com/watch?v=7mLb10hZRcQ

—& EXAMPLE 4

Ify =3 — 5(x + 4), find x when y = —32.

Solve Think Apply

y=3-5x+4) Substitute the value, simplify

—32=3-5x+4) Substitute y = —32. both sides if possible, then
=3—-5x—20 Expand. solve the equation. The
—32=-17 —5x Collect like terms. pronumeral is often on
—32+17=-17—-5x+17 Add 17 to both sides. the right-hand side of the

—15 = —5x equation.
—_155 - —_551 Divide both sides by —5.

I=x

x=3

6 a Giventhaty =7 — 3(x + 2),

find x when y = —5.

b Giventhaty =5 — 4(x — 3),
find x when y = 37.

¢ Giventhaty =4 — 5(2x — 3),
find x when y = 12.

d Given that y = 14 — 3(2x — 8),
find x when y = 0.

e Given that y = 3x — 2(5x + 1),
find x when y = —16.

f Giventhaty = 4x — 3(5 — 2x),
find x when y = 8.

g Giventhaty = 3(2x — 1) — 4(x + 2),
find x when y = —3.

h Given that y = 4(1 — 3x) — 2(1 — x),
find x when y = 2.

Check your answers
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