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| Written solutions to the chapter problems. Check each step, then correct yourself.

o Undo a subtraction
Add 7 to both sides: y = 12 + 7 = 19.

Check: 19 — 7 = 12. The solution is y = 19.

6 Negative coefficient

. . 36
Divide both sides by —4:a = 4= —9.

Check: —4 X (—9) = 36. The solution isa = —9.

° A basic two-step equation
Subtract 8 from both sides: 3z = 18.

Divide by 3: £ = 6. Check: 3 - 6 + 8 = 26.



© oividing first
i

Add 3 to both sides: Z = 5.

20
Multiply both sides by 4: z = 20. Check: Vs 3=2

° Subtracting from a number
Subtract 6 from both sides: —2k = 12.

Divide by —2: k = —6. Check: 6 — 2(—6) = 6 4+ 12 = 18.

o Is it a solution?

Substitute z = —3. Left side: 5(—3) + 7 = —15 + 7 = —8. Right side:
9(-3)—2=-6-2=-8

Both sides equal —8, so yes, —3 is a solution.

° Taxi ride

Let m be the number of miles. Then 3.5 + 2m = 15.5.
Subtract 3.5: 2m = 12. Divide by 2: m = 6.

Check: 3.5 + 2 - 6 = 15.5. Maria rode 6 miles.

o Opening parentheses
Way 1: divide both sidesby 4: 2 — 3 =7, soz = 10.
Way 2: distribute: 42 — 12 = 28, so 4 = 40 and ¢ = 10.

Both ways give = 10. Check: 4(10 — 3) = 28.



o Like terms first
Combine like terms: 7z — 9 = 19.
Add 9: Tz = 28. Divide by 7: z = 4.

Check: 12 4+ 16 — 9 = 19.

Q The variable on both sides
Subtract 42 from both sides: bx — 5 = 20.
Add 5: 5z = 25. Divide by 5: £ = 5.

Check:9-5—5=40and 4 -5+ 20 = 40.

o A minus sign before parentheses
Distribute —3: 6 — 3z — 3 = 15,s03 — 3z = 15.
Subtract 3: =32 = 12. Divide by —3: & = —4.

Check: 6 — 3(—4+1) =6 — 3(—3) = 6+ 9 = 15.

e Find the error

After subtracting 2z, the variable has disappeared and the statement 1 = 3 is false. It says

nothing about x, so writing £ = 1 is not justified.

The correct conclusion is that the equation has no solution: 2z + 1 is always 2 less than

2x + 3, so the two sides can never be equal.



e Equation with a fraction bar
Multiply both sides by 5: 22z — 1 = 15.

Add 1: 2 = 16. Divide by 2: z = 8.

2:-8-1 15

3 3 3.

Check:

Q Garden perimeter

Let w be the width in feet; the length is w 4 3. The perimeter is 2w + 2(w + 3) = 46.
Simplify: 4w + 6 = 46, so 4w = 40 and w = 10.

The garden is 10 ft wide and 13 ft long. Check: 2 - 10 + 2 - 13 = 46.

G Fahrenheit and Celsius
Replace F' by 95: 95 = 1.8C + 32.
Subtract 32: 63 = 1.8C. Divide by 1.8: C' = 35.

Check: 1.8 - 35 + 32 = 63 + 32 = 95. The temperature is 35°C.

e Distribute on both sides
Left side: 10z — 15 — 42 = 6z — 15. Right side: 3z + 12 4+ 6 = 3z + 18.
So 62 — 15 = 3z + 18. Subtract 3z: 3z — 15 = 18. Add 15: 32 = 33. So = = 11.

Check: left5-19 — 44 = 51; right 3- 15 + 6 = 51.



e Fractions on both sides
Multiply every term by 4: 3z + 8 = = + 14.
Subtract x: 2 + 8 = 14. Subtract 8: 2z = 6. So x = 3.
3 14 _ 17

Ch k'lft2+2—1—7"ht—+
eck: le 1 = 4,rlg 1 1 1

e Decimals and parentheses
Distribute: 0.6z — 3 = 0.2z + 1.
Subtract 0.2z: 0.4z — 3 = 1. Add 3: 0.4x = 4. Divide by 0.4: = 10.

Check: left 0.6 - 5 = 3;right2+ 1 = 3.

e How many solutions?
Distribute: 2 4+ 6 = 2z + c. Subtract 2z: 6 = c.
a. If ¢ = 6, the statement 6 = 6 is true for every z: infinitely many solutions.
b. If ¢ # 6, the statement 6 = c is false: no solution.

c. No. The variable always cancels, so we only get a true or a false statement, never a

value of 2.



@ Bike rental showdown
Let h be the number of hours: 12 + 4h = 4 + 6h.
Subtract 4h: 12 = 4 + 2h. Subtract 4: 8 = 2h. So h = 4.

Cost: 1244 -4 = 28 and 4 + 6 - 4 = 28. After 4 hours both cost $28; the graphs cross at
(4, 28). For a shorter rental Shop B is cheaper, for a longer one Shop A is cheaper.
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Q Consecutive integers
Let the integersben,n+1,n+ 2. Thenn+ (n+ 1)+ (n+2) =4n — 9.
Simplify: 3n +3 =4n — 9,s012 = n.

The integers are 12, 13, and 14. Check: 12+ 13+ 14 =39and 4-12 — 9 = 39.

Q Fractions of expressions
Multiply every term by 4:2(xz — 1) = (x + 3) + 4.

Distribute: 22 — 2 =2 + 7. Subtractz: £ —2 =7.Sox = 9.

8 12
Check: left 7= 4; right T +1=4
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