M eramec College Algebra TEST 2  Solution Summer 2010

NAME: Score /100

Please print

SHOW ALL YOUR WORK IN A NEAT AND ORGANIZED FASHION

CircleT or F, whichever iscorrect. (2 ptseach for Questions 1 - 20)

1. T F  Thegraphof afunction isthe set of all points of the form (a, f(a)) where ais an e ement of the
domain.

2. T To find the y-intercepts of a graph of afunction f welet y = 0 and solve for x.

3. T Composition of functions is acommutative binary operation.

4. T If no horizontal line intersects the graph of afunction in more than one point, then the function
has an inverse.

5 T A circleisthe set of pointsin aplane that are equidistant from afixed point called the center.

6. T Every function has an inverse.

7. T f(x) = 3x + 8istherulefor aquadratic function.

8. When considering the three statements 3x + 5< 0, 3x + 5=0, and 3x + 5> 0, the statement 3x + 5=01is

called the boundary equation.

9. Theequation of acircle with radiusr and center at the point (h, K) is (x -h)* + (y —k)* =r2.

10. The distance d between two points (X1, y1) and (X2, y») is given by the formula: d = \/(xl =X, +(y, -v,) -

11. Theinverse of afunction is the inverse with respect to composition.

12. The vertex of the graph of a quadratic function f(x) = ax® + bx + c is (ZZ’f[bD .

2a

13. The squaring function is the quadratic function f whose rule may be written in the form f(x) = x°.

14. A zero of afunction f isadomain element k for which f(k) = 0.

15. The point (a, b) is on the graph of the function f if and only if b =f(a) .

16. The domain of the function whoseruleis f(x) =

X+§ isall real numbers except 5.

17. If f and g are functions for which f o g(x) = x and go-f(x) = x , thenf and g areinver ses of each

other.

18. A function has an inverse if and only if its graph passes the horizontal line test.

19. Quadratic Formula: The solutions of a quadratic equation ax? + bx + ¢ = 0 are given by

“ -b++/b% —4ac

20. The dlope of the line through two points (X3, y1) and (X2, y») is given by the formula: m =

2a

Y, Y,
X, =X
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In the following multiple choice questions, any number of choices may be correct. In each question at
least one choiceiscorrect. Circle ALL correct choices. (% pt. for each choice.)

21. Consider the function whose ruleisf(x) = 3x — 7.
a. fisalinear function
b. Thegraph of f isanon-horizontal line.
c. The graph of f isanon-vertical line.
d. The graph of f isaparabola
e. f(2)=8.
f. f doesnot have an inverse.
0. fhasaninverse.
22. Consider the graph shownin Fig. 1.
a. Thisisthe graph of afunction.
b. The graph passes the horizontal line test.
c. Thisisthe graph of aquadratic function.
d. Thisisnot the graph of afunction.
e. Thisfunction has an inverse. Fi g 1
f. Thisfunction has at |east three real zeros. )
23. In function notation
a. f(x) istherule of the function.
b. f(x) isadomain element.
c. f(x) istherange.
d. f(x)isarange element.
e. f(x) isthefunction.
f. xisthedomain.
g. fisthe name of the function.

24. (7 pts)) Sketch the graph of the function whose ruleis f(x) = x* = 4x — 5. Show all computations. L abel
important pointswith their coordinates.

Thisisa quadratic function so its graph is a parabola which opens up because the leading coefficient is
positive.

Notef(x) = x*—4x — 5= (x = 5)(X + 1)
They-intercept is (0,-5) 2

Thex-interceptsarethereal zeros of f which arefound by solving
the equation resulting from f(x) = 0.

(5.0)
f(x) =0if and only if (x-5)(x + 1) = 0. =
By the Zero Factor Property (x —5)(x +1) =0ifand only if x =5
or -1. Thereforethex-interceptsare (5, 0) and (-1, 0)

BRI

Thevertexis
Note:f(2)=(2-5)(2+1)=(-3)(3)=-9

(2,-9)




25. (7 pts.) Findtheinverse of the function whose ruleisf(x) = 4x — 9.
f(x)=4x-9
y=4x-9
X=4y-9
X+9=4y

47 4
The inverse f is the function whose rule is f*(x) = %x +%

26. (7 pts.) Consider the two functions f and g whose rules are f(x) = 5x + 2 and g(x) = x°. Show that f and g
are NOT inverses of each other.

fog(x) =f(g(x)) = f(x*) =5x* +2 % x.
Because fog(x) # X, f and g are not inverses or each other.
An alternate method is:

g(f(x))=g(5x+2) = (5x + 2)2 # X,
Because gof(x) # X, f and g are not inverses or each other.

27. (7 pts.) Sketch the graph of the function whose rule isf(x) = 2x — 3. Show all computations. Label important
pointswith their coordinates.

f isalinear function so its graph is anon-vertical line.

x and y intercepts are sufficient to determine its graph.

If x =0, then f(x) = -3. :
Therefore the y-intercept is (0, -3) .

I £(x) = 0, then x:;

ka3

Therefore @,oj is the x-intercept. - ’ 32.0) =

/ (0.-3)
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Thislist of itemslabeled a—t areto be used to answer the ten matching questions 1 — 10 below.

a) Law of Trichotomy b) Transitive Property

c) Distributive Property c-1) Definition of function

d) Function notation €) Definition of graph

f) Definition of zero of afunction g) Zero Factor Property

h) Convention when domain is not specified j)  Ruleforh

k) Vertica linetest m) Horizontal line test

n) Definition of inverse of afunction p) Definition of linear function

g) Definition of quadratic function r)  Definition of composition

s) Definition of sum of functions t)  Definition of product of functions

MATCHING: For each of the following statements one of the above itemsisthejustification. Enter the correct letter in the
blank preceding each of the following numbered statements. Some of the above lettered items might get used mor e than once

and some will not be used. (10 pts)

For thefollowing ten exercises let f, g, and h be functionswhoserulesare;
x% -4

X-5

f(x) =4x -5 g(x) = XI > h(x) =
h__ 1) Thedomainof his (-o0,5)U (5, ).
e 2) Becausef(1) = -1, thepoint (1, —1) is on the graph of f.

_s 3 (F+g)B3)=1f(3)+9(3)

n__ 4) If two functions m and n are inverses of each other, then mon(4) = 4

_r_5) fog(x)=F(g(x))
b 6) If two expressions represent the same quantity, the two expressions are equal .

_b_ 7)Because g(2) = 2 Z > _ % we conclude that g(2) = %

f 8) f{%) =0, therefore% isazero of f.

2_
9 h(3a+k):%

a__10) If anumber k is not a solution of the equation 3x + 2 = 5x — 9 and k is not a solution of the inequality
3x + 2> 5x -9, then k isa solution of theinequality 3x +2<5x-9.



(6 pts)Definition: A function consists of three things;

» A set called the domain
= A set called the range
» A rule which associates each element of the domain with a unique element

of the range.
The unique range
element associated with
the domain element x by
the function named f
(4 pts)
~—
f(x)
The name of the | A domain

function element



