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Linear vs. Nonlinear Functions

— Q Quick Review )

Name: Date: Score: / 24

A linear function can be written in the form y = mx + b: the variable = appears only to the first power — no exponents,
no x in a denominator, no square roots. lIts graph is a straight line, and in a table it has a constant rate of change (the

y-values jump by the same amount each time z steps up by 1). A nonlinear function breaks at least one of those rules —

for example y = 2% or y = &. A quick check: if you see z?2, z*, \/z, or z in the bottom of a fraction, it is nonlinear.

x

o Example: Isy = z? + 3 linear or nonlinear? What about y = 5z — 7?

= Look at the powers of z. In y = 22 + 3, the z is squared, so it is not in the form y = ma + b — that makes it nonlinear, and
its graph is a curve. In y = 5x — 7, the z is only to the first power, with slope 5 and intercept —7, so it matches y = ma + b
perfectly — it is linear.

Answer: z2 + 3: nonlinear; 5x — 7: linear

PRACTICE

Decide whether each function is linear or nonlinear.

1.y=2zx+5 M. y=9z—-1

2. y=a? 122.y=3+2
.y=-3z 13. y=—x+6
4y:% 14, y = 422

5. y=o—12 15. y =10 — 3z
6. y=2%+1 16. y =22 +x+1
7y:%$—|—4 17. y = 5 —

8. y=+x 18. y = 27
9.y="7 19. y =6z +0
10. y =222 —2 20. y =+ 3z

¢ Word Problems

21. A taxi charges $3 plus $2 per mile, so the cost is y = 2z + 3. Is the cost a linear or nonlinear function of the miles driven?

23. Atable shows a plant’s height: week 0 — 4 cm, week 1 — 7 cm, week 2 — 10 cm, week 3 — 13 cm. Is the height a linear or

22. The area of a square is A = s2, where s is the side length. Is area a linear or nonlinear function of the side length?

nonlinear function of the week?

24. A table shows a bacteria count: hour 0 — 2, hour 1 — 4, hour 2 — 8, hour 3 — 16. Is the count a linear or nonlinear function
of the hour?
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| Answer Keys )
1. 13.
2. 14.
3. 15.
4. 16.
5. 17.
6. 18.
7. 19.
8. 20.
9. 21.
10. 22.
11. 23.
12. 24,

Step-by-Step Explanations

. The z is to the first power and it fits y = max + b, so it is linear.
. The z is squared, so the graph is a curve — nonlinear.
. Thisisy = mxz + bwithm = —3 and b = 0, so it is linear.

. The =z is first power with slope 1 and intercept —12 — linear.

. An 2 term means the graph is a curve — nonlinear.

. A fractional slope is fine; the x is still first power, so it is linear.

. A square root of x is not first power, so the function is nonlinear.

9. A constant functionis y = 0 - z + 7 — a horizontal line, which is linear.
10. The 222 term makes this nonlinear, even though it also has an x term.
11. First-power x in the form y = ma + b — linear.

12. With = in the denominator, the function is nonlinear.

13. Thisis y = ma + bwithm = —1, b = 6 — linear.

14. The z is squared, so the graph curves — nonlinear.

0O NOOGAE WN =

. The z sits in the denominator, which breaks the linear form — nonlinear.

15. Rewritten as y = —3z + 10, the « is first power — linear.

16. The 2 term breaks the linear form — nonlinear.

17. Here § means %z a first-power term — linear.

18. The x is an exponent, not a base — that is exponential growth, which is
nonlinear.

19. This is just y = 6, a first-power function — linear.

20. The /= term is not first power, so even with the 3z the function is nonlinear.
21. The cost rises by the same $2 for every extra mile — a constant rate of
change. In the form y = 2z + 3 the z is first power, so it is linear.

22. The side length is squared, so doubling s does not double A — it quadru-
ples it. A squared variable means the function is nonlinear.

23. Each week the height goes up by exactly 3 cm — a constant rate of change.
A constant rate means the function is linear.

24. The count does not rise by a fixed amount — it doubles each hour
(+2, +4, +8). A changing rate of change means the function is nonlinear.
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Want Even More Practice? Check Out Our Other New Mexico NM-MSSA Test Books!

-
New Mexico NM-MSSA Grade 8 Math
- Preparation Bundle
M 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!

5 Practice Tests

v 5 complete practice tests with de-
tailed explanations

v Perfect foundation for NM-MSSA
test preparation

v* Builds confidence and test-taking
skills

v' High-quality questions aligned
with state standards

Start your practice journey!

6 Practice Tests 7 Practice Tests

v/ 6 complete practice tests with de-
tailed explanations

v' Unique tests—different from the
5 tests book

v Perfect for more practice after
mastering 5 tests

v" Builds even more confidence and
test-taking skills

v Same high-quality questions
aligned with standards

Take your practice to the next
level!

v 7 complete practice tests for
maximum preparation

v" Unique tests—different from 5
and 6 tests books

v The most comprehensive prac-
tice for Grade 8

v Ideal for students aiming for top
scores

v Extensive practice builds mas-
tery and confidence

Go all the way with comprehen-
sive practice!
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