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Rewriting Expressions to Solve Problems

Name: Date: Score: /17

Here is a powerful idea: two expressions can look completely different and still represent the exact same quantity!
Sometimes one form is easier to understand, while another is easier to calculate with—that is why you learn to
distribute, factor, regroup, or change forms to match the situation. This flexibility is what turns algebra from a set
of rigid rules into a creative problem-solving tool. The more comfortable you get at rewriting expressions, the more
problems you will be able to crack!

Key Concepts & Quick Review

Rearranging formulas: isolate the desired variable using inverse operations. Example: from A =
. . . A
lw, find [: divide both sides by w = | = -

4x + 12

Equivalent expressions: 2(x + 3), 2z + 6, and all represent the same quantity. Choose the

form that’s most useful for your goal.

N J

(_[ Q Examples ]

@ The formula for the perimeter of a rectangle is P = 2] 4+ 2w. Solve for [ in terms of P and w.
Then find [ when P = 48 ¢m and w = 9 cm.

& Think It Through: Treat the other leffers like humbers and isolate [. First subtract 2w from both
sides: P — 2w = 2I. Then divide both sides by 2 to get | = £52%. Substituting P = 48 and w = 9 gives

_ 48-18 _ 30 _
l—i2 =5 =15cm.

P—-2
Answer: | = Tw l=15¢cm

@ A runner’s pace formulais T = d - p, where T is time in minutes, d is distance in miles, and p is
pace in minutes per mile. Rewrite the formula to find pace p. If a runner finishes 6.2 mi in 55.8 min,
what is their pace?

& Think It Through: To solve for p, divide both sides of T' = dp by d, which gives p = %. Now
substitute the numbers: p = % = 9. So the runner’s pace is 9 min per mile. Solving a formula is just

like solving an equation, except the other lefters stay as symbols until you need them.

T .
Answer: p = E" pace = 9 min/mile

“ Practice Problems
Rearrange the formula to isolate the indicated variable, or rewrite the expression in an equivalent form.

1. Rearrange the formula A = [w to solve 3. Rearrange the formula P = 2] + 2w to
for w. solve for w.

2. Rearrange the formula d = rt to solve for 4. Rearrange the formula I = Prt to solve
T. for P.
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5. Rearrange the formula y = maz + b to
solve for x.

6. Rearrange the formula 4 = bh to solve
for h.

7. Rearrange the formula V' = [wh to solve
for h.

8. Rearrange the formula C' = 3(F — 32) to

solve for F'.

9. Rearrange the formula S = P(1 + rt) to

solve for ¢.
10. Rearrange the formula y = kx to solve
for k.

Study Tips

+ EffortlessMath.

11. Expand the expression 5(x + 3).

12. Factor the expression 6z + 18.

13. Factor the expression 3z — 12.

14. Expand the expression 2(a — 7).

. . . 4$ 8
15. Simplify the expression TJF

m

When solving a formula for a variable, treat all other letters as numbers. The same inverse-

operation rules apply.

Ask yourself: “Which form of this expression is most useful for what | need?” Factored form is
best for finding dimensions; expanded form is best for combining with other terms.

Verify any rearranged formula by substituting numbers into both versions and confirming they

give the same result.

#1 Word Problems

16. A scientist uses the formula F' = gC + 32 to convert Celsius to Fahrenheit. Rearrange the formula to
solve for C'in terms of F. The temperature inside a spacecraft is maintained at 68°F. What is that in Celsius?
At what Fahrenheit temperature does water freeze (0°C) and boil (100°C)?

17. A cyclist’s average speed formula is s = %l where s is speed in km/h, d is distance in km, and t is time in
hours. Rearrange to find ¢ in terms of s and d. If the cyclist averages 24 km/h, how long (in hours and minutes)

will it take to ride 60 km? To ride 90 km?
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( Answer Keys ]

N w=7% 9) t=5L

2) r=4¢ 10) k=¢

3) w=LE52 11) 52+ 15

4) P:?It 12) 6(z + 3)

5) z = L0 13) 3(z —4)

6)h:ﬁ 14) 2a — 14

7) h= ﬁ 15) 22 + 4

8) F— Y0 432 16) C = 3(F—32); 20°C; freeze 32°F; boil 212°F

17) t = <; 60 km: 2 hr 30 min; 90 km: 3 hr 45 min

s

Step-by-Step Explanations

Strategy: For Introduction to Personal Financial Literacy, keep income, expenses, savings, and percent rates
clearly labeled so the money story stays organized. The useful habit is to keep every dollar amount tied to
income, spending, saving, or interest.

Practice 1: A worker earns $10 per hour and works 25 hours. Find the gross pay. Answer: $250.00

In the opening example, read the budget item as a share of the total monthly income.

Practice 15: A business has revenue $540 and cost $600. State whether this is a profit or loss and give the
amount. Answer: $60.00 loss

For the end-of-set item, compare income and expenses first; the sign tells whether the budget has a
gain or loss.

Word-problem notes:

16. Answer: $55
Gross = 11 x 20 = $220. Savings = 220 x 0.25 = $55.

17. Answer: Save $875; that is 25% of their income.
Total expenses = 1,050 + 700 + 350 + 525 = $2,625. Savings = 3,500 — 2,625 = $875. Percent

__ 875 —
= 15 X 100 = 25%.
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Want Even More Practice?
Check Out Our Other New York NYSTP Test Books!

New York NYSTP Grade 7 Math
Preparation Bundle

18 full-length practice tests across three
books (5 + 6 + 7)

. . . 18 Tests!
No repeated questions—maximum practice
value! 3 Books
; One Bundle

Important: All our test books contain unique, completely different tests from each other!
Each book offers fresh practice questions—no repeats!

6 Practice Tests 7 Practice Tests

v 6 complete practice tests with v’ 7 complete practice tests for
. i i maximum preparation
5 Practice Tests detailed explanations . prep .
v Unique tests—different from v Unique tests—different from
v' 5 complete practice tests with the 5 tests book 5 and 6 tests books
detailed explanations v Perfect for more practice after v' The most comprehensive
v Perfect foundation for NYSTP mastering 5 tests practice for Grade 7
fes. Dl v Builds even more confidence v’ ldeal for students aiming for
v/ Builds confidence and test- and test-taking skills top scores
taking skills v" Same high-quality questions v' Extensive practice builds
v High-quality questions aligned with standards mastery and confidence
aligned with state standards .
Take your practice to the next Go all the way with compre-
Start your practice journey! level! hensive practice!
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