Review Packet for Exam I - Math 130

1.) Functions:

Definition of a Function: A function is a correspondence between two sets of elements such that to
each element in the first set there corresponds one and only one element in the second set. The first set
is called the domain (possible values for x) and the set of corresponding elements in the second set is
called the range (possible values for y). The input values for a function are from the domain and they
are the independent variables, the output values for a function are from the range and they are the
dependent variables.

Alternate definition for a function: If in an equation with two variables, we get exactly one output
(value for the dependent variable) for each input (value for the independent variable), then the
equation specifies a function

Vertical-Line Test: An equation specifies a function if each vertical line in the coordinate system
passes through at most one point on the graph of the equation. If any vertical line passes through two
or more points on the graph of an equation, then the equation does not specify a function.

Even Functions: /(- x ) = f(x) for example f(x) = x 2 then f(3) =9 and f(-3) =9

Odd Functions: f(- x)=- f(x) for example f(x) =x3 then f(3)=27 and f(-3)=-27
Increasing Function: f{x;) <f(x;) & x; < x5
Decreasing Function: f{x;) > f(x,) & x; < x,

One-to-One Functions - a function f'is said to be one-to-one if each range value corresponds to exactly
one domain value. (horizontal line test)

Inverse of a function - The inverse of a function f{x) can be found be replacing x's with y's and
solving for y.

Sample Function Problems:
1.1 Find the domain of each function:

111 f(x)=2x°—x"+3

x—2
112 f(x) = —

1.1.3 f(x) =V7 —x

.14 f(x) =J5%

1.2 If f(x) is an even function containing the point (4,2) then what other point must also be on the
graph?

1.3 If f(x) is an odd function containing the point (-2,-7) then what other point must also be on the
graph?



1.4 For each of the following functions determine if the function is increasing or decreasing :
14.1 f(x)=1-x

1.4.2 f{x) = 3x +5

143 f(x) = g —3

1.5 Find the inverse of the following functions:

2x+1

151y =22

_ .3
1524y = x5 —32

1533y =2x—7

1.6 For f(x) = 10 — 5x — x2, find:

a. f(—4)=

b. f(2x)=

c. f(x+h)=

d 4f(x) =

fath)—=f@) _
h




2.) Mathematical Models: You should be able to define linear functions, polynomials, coefficients, degree of
a polynomial, quadratic functions, cubic functions, power functions, exponential functions, and
logarithmic functions.

Properties of Logarithms:
log, MN =log, M + log, N

M
log, (ﬁ) = log, M —log, N

log, M" =rlog, M

l M_logM_lnM
08a M = loga Ina

Common Logarithms are logarithms with the base 10
Natural Logarithms are logarithms with base e

Sample Problems:

2.1 Find x, y, or b without using a calculator:
2.1.1 logsx=2

212 logz;(4x —7) =2

213  logyx = %

2.14 logi19 =y
3

3

2.1.5 log, 1000 = 5

2.2 Find x:

2.2.1 log, x = glogb8+%logb9 —log, 6

222 log, x + log, (x — 4) = log, 21

2.2.3 2logs(x +4) —log;9 =2



3.) Linear Functions and Calculation of Slope
a. Find the slope of the line that contains the points (5,5) and (-3,1) m =

b. Find the equation of the line with slope = 3 which passes through (3,2). Put your answer in the
slope-intercept form (y = mx +b).

c. Findtheequation ofthe line which passes through the points (2,-4) and
(' 1 92)

4.) Evaluate the limit, if it exists:

) 9
a. lim (—) =
x—>2 \X—2

b. lim (6x? + 4x — 20) =

xX—>—2

c. tim (L) _

d. lim (—x2—2x—15) =

x——3 (x+3)



4x% +3x — 2,if ... x <1
5.) Let: fG) = {5 +x lffx > 1}

Find:

a. lim f(x) =

b S0 =

c. Does lirr} f(x) exist?
X—

8—x,if .....x <4
6.) Continuity: Let: f(x) = {xz _x3;fif ’; > 4}

a. Is f(x) continuous at 4?

b. Why or Why Not?

7.) Composite Functions: Given f{x) = 4x> +8x and g(x) = 4x - 6 , find:

a. (f°g9)3)=
b. (g °fH)B)= _
c. (9°90B) =

d. (g °fHl) =




8.) If a ball is thrown into the air with a velocity of 58 m/s, its height in meters after # seconds is given by

h = 62t — .79t 2 . Find the average velocity over the time interval [1,3].

9.) The point (0,2) lies on a curve f(x) = 2 - 3x 3 If Q is the point (1, £ (1)), find the slope of the secant
line PQ.




