Math 250 1.1 Review of Functions

Objectives:
- 1) Functions and relations
a. Independent and dependent variable
b. Argument
c. Vertical line test
d. Domain and range: from graph, algebra, or context
i. Find the domain and range of a function
1. Square (and even-index) roots: f(x)= JaTg
a. To find domain, make arg > 0.
b. Range is non-negative.
¢. Odd-index roots have neither of these limitations.
2. Rational: f(x)= P(x) ,
r(x)
a. To find domain, exclude values of x where r(x)=0.
b. Range excludes horizontal asymptotes. (Use degrees of numerator and
denominator.)
3. Use GC to check
2) Algebra of functions
a. Sum, difference, product, quotient
. b. Composition
- i. Find composition given component functions, graphs, or tables
ii. Identify component functions from given composition
iii. Domain and range
3) Lines Review ‘
a. Find slope of a line passing through two points
i. Slope formula m = & %:—i—)‘— [Learn GC command >frac, MATH menu!]
2 1
ii. m> 0, increases; m < 0 decreases; m = 0 is horizontal (equation y = k)
iti. m undefined is vertical (equation x = k)
b. Write the equation of a line given a point and slope or two points
i. Point-slope formula y -y, = m(x ~x,)
ii. Slope-intercept form y = mx + b, with slope m and y-intercept (0,5)
iii. General form ax+by +¢ =0, g, b, ¢ not fractions, a >0
c. Interpret slope in real-life applications
i. Ratio — slope m has units which cancel
ii. Rate — slope m has different units which don’t cancel (e.g. miles per hour)
4) Calculate slope of secant line using the difference quotient, two forms
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5) Factoring review (see separate sheet)

6) Use symmetry: Symmetry exists if you get the same equation after substituting and simplifying
a. With respect to x-axis: (x,y) and (x,—y), points above and below the x-axis are on the graph.

i
ii.
iii.
iv.

To confirm algebraically, substitute (x,—y) , simplify.

This symmetry is a reflection over a line of symmetry.
Equations having this symmetry always fail the vertical line test and are not functions.

Memorable example: x = y°

b. With respect to y-axis: (x, y) and (—x, y), points left and right the y-axis are both on the graph —
also called an “even function”

i.
ii.
iii.

iv.

To confirm algebraically, substitute (—x, y), simplify.

This symmetry is a reflection over a line of symmetry.

Memorable example: y = x’

Even: (having y-axis symmetry), f(-—x) = f(x), points left and right of the y-axis

c. With respect to origin: (x, y) and (-x,—y), points rotated around the origin are both on the
graph — also called an “odd function”

i
ii.
iii.

iv.

To confirm algebraically, substitute (—x,—y), simplify.

This symmetry is a rotation around a point of symmetry.

Memorable example: y = x’

Odd: (having origin symmetry), f(—x)=—f(x), points revolved around the origin
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Practice

N

1) Identify the argument
a f(3
b f(x)
f(x+h)
2) Fmdthedomamandmge UseQCtoconﬁrm. '

a (x)-\/x ~3x+2

b. h(x)- LIS Ep
;c.»AcyhndncalwatertowermtharadmsofwmandahelghtofSOmxsﬁlledtoahexghtofh
“The volume ¥ of water (in m* ) is given by the function. g(}x)z-—IOOuh 4 ,
3) Factor completely
a. 2x-12x% +2x?
b. 4a®+20ab+256*
c. 3x*-48
d. 27x° +64)°
4) Using f(x)=2x* -1
a. Sketch the graph
b. Draw a secant line through f(-1) andf(2)
c. Fmdtheequanonofthcsecmmm

5) For cach function, evaluate £ W'Z S) ang £9= f(a)
X—a

a f(x)=2x*-1 G RN |

Sx-2
b. N s
£() x+3

c. k(x)-—\/3x+
6) y=+25-x° ‘ '
a. Idenufythreeﬁmcuonswhschwmcompused,andmwhatmderl '

b. Test for symmeuy
7) Test for symmetry:

a xy-va- x21=0
boxsp
8) Determmelff(x) 4x -X weven,odd,orne:ther

do
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Process for Factoring

Step 0: Arrange the terms in standard form, descending from the leading (highest-degree) term first.
(If there is more than one variable, choose a variable and arrange in descending order by that variable.)

Step 1: Factor out the greatest common factor from all terms.

Step 2: Count the terms.
(Terms are separated by add or subtract symbols, except when the addition or subtraction symbol is already

inside parentheses.)

Step 3: If you have 2 terms, factor it by its pattern:

3a: Sum of squares: a* + b is prime.

3b: Difference of squares: a® —b> =(a—b)a +b)

3c: Sum of cubes: a’ +b° =(a+ b)(a2 —ab +b°)

3d: Difference of cubes: a® —b* =(a~b)a® +ab+ bl)

[In 3¢ and 3d the acronym SOAP can be used to remember the three signs in the factors:
Same — Opposite — Always Positive]

Step 4: If you have 3 terms, determine which of the following applies:
4a: Perfect Square Trinomial (sum): a® +2ab+b* =(a+ b)2
4b: Perfect Square Trinomial (difference): a® —2ab+b* =(a-b)’
4c: Leading coefficient 1: x” + bx + ¢ ; Find two numbers that multiply to ¢ and add to b using guess-

and-check or magic X.

4d: Leading coefficient not 1: ax” +bx+c;
Use guess-and-check by finding numbers for the first terms that multiply to a and numbers for the second
terms that multiply to ¢, or
Use the “double magic X” by finding two numbers that multiply to the product ac and add to b, then use
these to rewrite the middle term and factor by grouping.

4e: If the expression is quadratic in form, a'(gavrbage)2 + b(garbage)+ c,
Substitute u=garbage to get a true quadratic, factor using # and one of the methods 4a-4d, then replace u by
garbage, simplify inside parentheses. Check for greatest common factor.

Step 5: If you have 4 terms, factor by grouping.

4a: Two groups of two terms results in two binomial factors.

4b: [Less common]: group three terms to make a perfect square trinomial minus a constant, then factor
as a difference of squares.

Step 6: Check each factor to see if it can be factored. Continue factoring until every factor is prime.
(When you are done, you should have one term with all add and subtract signs inside parentheses.)

Step 7: When in doubt, multiply your result. You should get your original expression (or a simplified
version of it). Factoring is the opposite of multiplying.
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