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Even Odd and Symmetric Functions

Name: Date: Score: / 37

— Q Quick Review )

Even functions satisfy f(—z) = f(z) for every z in the domain. Their graphs are symmetric about the y-axis. Examples: z2, x4, |z|, cos z,

any polynomial with only even-degree terms (constants count as degree 0).

0Odd functions satisfy f(=x) = —f(x). Their graphs are symmetric about the origin (a 180° rotation maps the graph to itself). Examples: z,
23, 2% — x, sinz, 1, any polynomial with only odd-degree terms and no constant term.

Neither. Most functions are neither even nor odd. f(z) = 22 + z: f(—2) = 22 — 2 # f(z) and # — f(z). So neither.

Testing algebraically. Compute f(—x) and compare with f(x) and —f(z). If f(—z) = f(x), even. If f(—z) = —f(z), odd. Otherwise
neither.

Shifted graphs. A horizontal shift breaks y-axis symmetry. f(z) = |z — 2| has symmetry about x = 2, not the y-axis — so it's neither even
nor odd. The shape is still V, but the symmetry center has moved. Common slip: thinking “every function is even or odd.” Most are neither.

PRACTICE

Classify each function as even, odd, or neither.

1. Definition: f is even iff f(—x) =
2. Definition: fis odd iff f(—x) =
3. Classify f(z) = .

4. Classify f(z) = 23 — z.

5. Classify f(z) = 23 + 2.

6. Symmetry of |z| + 17

7. Parameter a so f(z) = 2% + az® — 622 + 9 is even.
8. Classify f(x) = 225 — 3.

9. Classify p(z) = |z — 2| + 1.

10. For f(z) = 2° — 3z, compute f(1) + f(-1).

11. Classify f(x) = cos z.

()
12. Classify f(z) = sinz.
13. Classify f(x)

(z) =

IE
14. Classify f(x 1

15. True or false: every function is either even or odd.

e mm e mm e mmmmmme oo —. Scan Me
| 32 EffortlessMath.com @


https://EffortlessMath.com
https://EffortlessMath.com
https://www.effortlessmath.com/blog/the-ultimate-algebra-2-math-course/

2 [F-BF.3]

Practice e Succeed |
+ EffortlessMath.com

16. From the graph below, classify the function.
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17. From the graph below, classify the function.
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18. From the graph below, classify the function.
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19. From the graph below, classify the function.
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20. Decide if f(z) = x* — 422 + 2 is even or odd algebraically.
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Word Problems

21. A potter's mug profile follows y = z2 for —3 < x < 3 (a stylized cross-section). Use symmetry to find the
height at x = —2 given that the height at « = 2 is 4 units, and explain.
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22. For each function listed in the table, classify as even (E), odd (O), or neither (N). Use the algebra test f(—z)

vs. f(x) and — f(x).

Function | Class
2 —3 ?

5+ 2z ?
z+1 ?
2] 4 27 ?

rtlessMath.com

23. A graph passes through (2, 5). If the function is even, what other point must be on it? If the function is odd,
what other point? Sketch both cases on the same plane below.
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24. Determine whether the function whose graph is shown below could be even, odd, or neither, and justify -
from symmetry alone (no formula given).
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Additional Practice

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

If f(z) = 22 — 5, find f(4).

If g(z) = 2 + 1, find g(-3).

For f(z) = 3z + 2, solve f(z) = 14.
Find (f +g)(x)if f=2+1,9g=2z—5.
Find (fg)(z)if f=2—2,g = +3.
Find f(g(z)) if f(x) =2z, g(z) =z + 7.
Find the inverse of f(z) = z — 9.

Find the inverse of f(z) = 3z + 1.

Domain of f(z) = vz — 4.

1
46

Domain of f(z) =

Parent function for y = |x| + 3.
Shift y = 22 left 4.

Average rate from (1,5) to (4, 17).
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( Answer Keys )
1. [f(®) 13.
2. 14.
3. 15.
4. 16.
5. 17.
6. | y-axis (even) 18.
7. 19.
8. 20.
9. 21.
10. (0) 22. ([E,O,N,E
11. 23. (even — (—2,5); odd — (=2,-5) |
12. 24,

Additional Practice Answers

25.

28.

29.
30.

31. (@) =x+9

Additional Practice: Answers for all numbered items, including the added practice, are shown in the grid above.

Step-by-Step Explanations

1. A careful way to see it: Matching outputs at opposite inputs <> y-axis symmetry.
This is the part to check before moving on, because it keeps the answer tied to the
original question.

2. Keep the rule visible: Opposite outputs < origin symmetry. This is the part to
check before moving on, because it keeps the answer tied to the original question.
3. Test by substituting —x: f(—z) = (—z)* = z*, since an even power kills the
sign. That equals f(z), so f is even (y-axis symmetric).

4. Substitute —z: f(—z) = (—x)3 — (—z) = —z + x. Factor out the sign:
—z® 4z = —(2® —z) = —f(=). Since f(—z) = —f(x), the function is odd
(origin symmetric).

5. Substitute —z: f(—z) = (—xz)® 4+ (—z)? = —z® + 22, Compare: it isn't
f(z) = x> + z? (so not even) and isn't — f(z) = —x> — 22 (so not odd). Mixing
odd and even powers makes it neither.

6. Keep the rule visible: | — z| + 1 = |z| + 1. Even. This is the part to check
before moving on, because it keeps the answer tied to the original question.

7. One steady path is: Even polynomial has no odd-power term. So a = 0 kills the
2 piece. That gives a quick check on the answer.

8. Substitute —x: f(—z) = 2(—x)% — 3(—x) = —22° + 3x. Factor the sign:
—(22° — 3x) = —f(x). All terms are odd powers with no constant, the hallmark
of an odd function.

9. A careful way to see it: Shifted V is symmetric about x = 2, not the y-axis or
origin. That gives a quick check on the answer.

10. Keep the rule visible: Odd function = f(1) + f(—1) = f(1) — f(1) = 0.
This is the part to check before moving on, because it keeps the answer tied to the
original question.

11. One steady path is: cos(—x) = cos z. Standard fact. This is the part to check
before moving on, because it keeps the answer tied to the original question.

12. Start with the key idea: sin(—xz) = — sin z. Standard fact. This is the part to
check before moving on, because it keeps the answer tied to the original question.
13. Substitute —z: f(—z) = (—z)*> + 1 = 2 + 1, which equals f(z). The
constant +1 is an even-degree term, so f stays even.

1 1
14. Keep the rule visible: — = ——. This is the part to check before moving on,
T

because it keeps the answer tied to the original question.
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15. One steady path is: Most functions are neither. E.g. f(z) = x + 1 is neither.
This is the part to check before moving on, because it keeps the answer tied to the
original question.

16. Start with the key idea: Symmetric about the y-axis = even. This is the part to
check before moving on, because it keeps the answer tied to the original question.
17. A careful way to see it: Origin-symmetric S-curve = odd. This is the part to
check before moving on, because it keeps the answer tied to the original question.
18. Keep the rule visible: Vertex at x = —% — not on the y-axis, no origin
symmetry. Neither. That gives a quick check on the answer.

19. One steady path is: y-axis symmetric. All even powers + constant = even.
This is the part to check before moving on, because it keeps the answer tied to the
original question.

20. Start with the key idea: f(—x) = 2* — 42® + 2 = f(x). Even. This is the
part to check before moving on, because it keeps the answer tied to the original
question.

21. A careful way to see it: f(z) = x2 is even, so f(—2) = f(2) = 4. The graph
is y-axis symmetric, meaning the mirror image is the same shape. For the potter,
that means the left and right walls of the mug have the same height at the same
distance from center — exactly what y-axis symmetry buys you. That gives a quick
check on the answer.

22. Keep the rule visible: 22 — 3: even powers + constant, even. => + 2z: odd
powers, no constant, odd. = + 1: constant breaks the odd-function pattern (and
the « term breaks evenness), neither. |x| + z2: both pieces are even (| — x| = |z|
and (—z)? = z?), so the sum is even. That gives a quick check on the answer.
23. Even means f(—z) = f(z), so the point reflects across the y-axis: (—2, 5).
Odd means f(—z) —f(z), so the point rotates 180° about the origin:
(=2, —5). The three plotted points show all three positions; the original (2, 5),
the even partner (—2, 5), and the odd partner (—2, —5).

Answer graph
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24. The graph is invariant under 180° rotation about the origin: every point (z, y)
on the curve has a partner (—z, —y) also on the curve. That's the geometric
signature of an odd function. (The picture happens to be y = 3, which is the
textbook odd-function example, but the conclusion follows just from the symmetry.)

Scan Me


https://EffortlessMath.com
https://EffortlessMath.com
https://www.effortlessmath.com/blog/the-ultimate-algebra-2-math-course/

Build Algebra Confidence From Pre-Algebra Through Algebra Il

The Complete Algebra Success
Pre-Algebra to Algebralll Bundle

Pre-Alge Algebra Il Pre-Algebra, Algebra I, and Algebra Il in
: ® one clear path
Algebra JAlgebral Friendly lessons, focused practice, and Scan for the Bundle
== 2026 = s full-review support for every stage. 6 Books
giﬁ'ners 3 Courses
Algebral 1 Path
Practice
Workbook

Bundle Value: Six coordinated books help students review missing skills, learn new algebra topics, and
practice until the steps feel natural.

Step-by-Step Lessons Practice That Sticks

v Plain-English explanations v Matching practice workbooks for
Complete Course Path students can follow extra repetmon
v Worked examples that show v Review sets to keep older skills
v Starts with Pre-Algebra every important step fresh
foundations v Common mistakes called out v Answer explanations for
v" Moves smoothly into Algebra | before they stick checking thinking
skills v Skl||-bUI|d|ng practice after each v Strong support before tests and
v Extends learning through lesson final exams
Algebra I tOpiCS v' Helpful for independent study or v Designed to build f|uency and
v' Great for review, tutoring, and class support confidence
summer study .
Less guessing. More Practice today. Remember
One bundle, one steady path. understanding. tomorrow.
p STUDENT FAVORITE - Master Algebra Il From the Ground Up N

Algebra Il for Beginners

'1mmuhmnwmpwm_
to Acing Algebran {50
Written by a top math teacher & aligned with

Algebrq II national and state Algebra Il courses.  From

polynomial functions to logarithms, trigonometry,
2 25 Dot et and rational expressions — explained the easy way.
s o "
(J PIES i
for

Beginners

Semmpirrt  wtorrianss AR

Instant download - any device

v Complete coverage of every Algebra Il concept — PAPERBACK
perfect companion to these worksheets

v/ Step-by-step explanations with worked examples on %EE
1

every topic

v QR codes in every chapter for free video lessons & Ek’ﬁ
v/ 100% Guaranteed

bonus practice

v Lifetime Support
e /2 full-length practice tests with detailed answer keys pamﬁ%{m
Start Your Algebra Hold it in your hands
Journey Today! - + STUDENT'S #1 CHOICE « ]
Teacher-recommended + 12,000+ Happy Students
\_ J

Pair these free worksheets with Algebra Il for Beginners and you have a complete self-paced course — concept lessons, daily
practice, and full exam-style reviews, all in one path. — EffortlessMath.com/product/algebra-ii-for-beginners



https://www.effortlessmath.com/product/the-ultimate-algebra-bundle-from-pre-algebra-to-algebra-ii/
https://www.effortlessmath.com/product/algebra-ii-for-beginners/
https://amzn.to/4uKETEb
https://www.effortlessmath.com/product/algebra-ii-for-beginners/

