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Functions and Their Graphs
o"Parent Functions"

oChanges to the parent functions creates different looking graphs

oImportant info about graphs can be obtained from functions

oX and Y Intercepts

oDomain and Range

oAsymptotes and Holes

oEnd behavior



Linear Functions
◦ Parent function: 𝑦 = 𝑥

◦ 𝑦 = 𝑚𝑥 + 𝑏
◦ m = slope

◦ b = y-intercept

◦ We can also solve for the x intercept

◦ Domain and range are (−∞, ∞)



Parabolic Functions
oParent function: 𝑦 = 𝑥2

o𝑦 = 𝐴𝑥2 + 𝐵𝑥 + 𝐶 OR 𝑦 = 𝐴 𝑥 − ℎ + 𝑘
o ℎ, 𝑘 = vertex 

oC = y-intercept 

oFactor or use quadratic formula to find x-intercepts 

oDomain is (−∞, ∞), range is based on the vertex 



Parabolic Functions
Find domain, range, x and y int’s, and vertex 

𝑦 = 𝑥2 + 2𝑥 + 1



𝑦 = 𝑥2 + 2𝑥 + 1



Cubic Functions
oParent function: 𝑦 = 𝑥3

o𝑦 = 𝐴𝑥3 + 𝐵𝑥2 + 𝐶𝑥 + 𝐷
oD = y-intercept 

oFactoring!!! To find x-intercept

oDomain and range are both (−∞, ∞)



Higher Degree Polynomial Functions
Look at degree and leading coefficient to determine shape of the function

1. Odd degree, pos LC 

2. Even degree, pos LC

3. Odd degree, neg LC

4. Even degree, neg LC



Higher Degree Polynomial Functions
Look at degree and leading coefficient to determine shape of the function

𝑦 = 𝑥12 + 2𝑥 + 1

𝑦 = −3𝑥4 + 14

𝑦 =
1

2
𝑥5

𝑦 = −𝑥17 + 𝑥16 − 𝑥15 + ⋯ + 𝑥



Higher Degree Polynomial Functions
Look at degree and leading coefficient to determine shape of the function

𝑦 = 𝑥12 + 2𝑥 + 1

𝑦 = −3𝑥4 + 14

𝑦 =
1

2
𝑥5

𝑦 = −𝑥17 + 𝑥16 − 𝑥15 + ⋯ + 𝑥



𝑦 = 𝑥12 + 2𝑥 + 1 (even, pos)

𝑦 = −3𝑥4 + 14 (even, neg)

𝑦 =
1

2
𝑥5 (odd, pos)

𝑦 = −𝑥17 + 𝑥16 − 𝑥15 + ⋯ + 𝑥 (odd, neg)



Rational Functions
oA ratio (fractions) of two polynomial functions

oParent function: 𝑦 =
1

𝑥

oVertical Asymptotes: set denominator equal to zero 

oHorizonal Asymptotes: Look at end behavior 

oBoss on bottom

oBoss on top

o Leading coefficients 

oHoles: 
0

0
when x=0

oDomain and range come from asymptotes/holes 



Rational Functions
Find x and y int’s, HA, VA, holes, domain, and range

𝑦 =
𝑥2 + 3𝑥

𝑥2 − 𝑥



𝑦 =
𝑥2 + 3𝑥

𝑥2 − 𝑥



Exponential and Logarithmic Functions
oExponential 𝑦 = 𝑒𝑥

oHas a horizontal asymptote

oLogarithmic 𝑦 = log 𝑥
oHas a vertical asymptote

oInverses of each other 



Absolute Value Functions
o𝑦 = 𝑥
oAbsolute value means take the “positive part” 

of the number or distance from zero

oThink about it as a piecewise function

𝑓 𝑥 = ቊ
−𝑥, 𝑥 < 0

𝑥, 𝑥 ≥ 0



Piecewise Functions
oA function that is defined on a sequence of intervals 

oDomain, range, holes, etc depend on 

what is included in the intervals



Piecewise Functions

𝑓 𝑥 = ቐ
2𝑥, 𝑥 < 0

1 − 𝑥, 0 < 𝑥 ≤ 4

𝑥2, 𝑥 > 4

Find x and y intercepts, domain and range 

Is 0 included? Is 4?



𝑓 𝑥 = ቐ
2𝑥, 𝑥 < 0

1 − 𝑥, 0 < 𝑥 ≤ 4

𝑥2, 𝑥 > 4





Composition of Functions
oThe output of one function becomes the input of another

o𝑓 𝑔 𝑥 = 𝑓 ∘ 𝑔 𝑥
o“F composed with G of x” 

o“F of G of x”

oWork from the inside out 



Composition of Functions
Compose the following functions as both 𝑔 ∘ 𝑓 and 𝑓 ∘ 𝑔

𝑓 𝑥 = 3𝑥 + 1 ; 𝑔 𝑥 = 𝑥2 − 6



Inverse Functions
oA function that “undoes” the action of another function

oDomain and range is flipped from original function 

oFind inverse functions by:

oSwapping x and y 

oSolving for y 



Inverse Functions
Find the inverse of the following functions:



Solving Systems of Equations
oElimination Method

o“Handcuff” the equations together

oSubstitution Method

oIsolate a variable in one equation and substitute it into the other

oSolutions that apply to both equations

oUsed to find where two lines intersect 



Solving Systems of Equations
Solve the following system using elimination

10𝑥 + 12𝑦 = −26
−6𝑥 + 6𝑦 = −24



Solving Systems of Equations
Solve the following system using substitution 

𝑥 + 3𝑦 = 18

𝑦 = −4𝑥 + 6



Simplifying Radicals 
oFind perfect squares within the radicals to take out 

oFractional exponents = radicals

oNote – negative exponents can be moved to the denominator 



Simplifying Radicals 
32

2
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Study Tips



Be proactiveMentality

Review the self-evaluationReview

Explore online resourcesExplore

Talk to your professor and TAConverse

Find resources on campus, such as CTL and tutoringLocate

Form a study group, develop a study planStudy

you can do before the semester



GO TO CLASS STAY ON TOP OF HOMEWORK GO TO PROFESSOR AND TA 
OFFICE HOURS, CTL, CALC 

TABLE.

Throughout the semester





Questions? 


