Department of Mathematics, Howard University
Final Examination
College Algebra I: Math 006, Fall 2009

Each question in Part A carries 5 points.Each full question in Part B carries 20 points.

10.

11.

12

13.

14.

Do not use any calculator. Time: 2 hours.
PART A

|

8x
V2x

1
Ratioanlize:
BokE )
Is (x+2) a factor of x-87

Solve the equation :Jixz —x—1}=x+2

Simplify:

Wi

Solve the inequality : | x+2[<5
x+3  x+1
x+4 x+2

Solve the equation:

Sotve the equation x> +4x +1=0 by completing to a square.

Find the maximum number of negative zeroes of the polynomial
Px)=x"+x* +x? +x-1

Find the remainder when x* +x° + x> + x—1 is divided by x-2
Write an equation to the line joining the points P(2,3) and Q(-4,7)

Write an equation to the line perpendicular to the line with equation 3x-+4y =1 and
passing thro the point (4,1).

Find the center and radius of the circle whose equation is
xP+y?-2x+4y-1=0

Which of the following relations represents a function?
(a) ('3 39)5('234)9('3 75)3( 1 s 1 )
(b) ( 1 73 )a(4s'2)9("3 ’5)9 (1 ’7)
(c) (2,5),(4,6), (6,7), (8,8)

fix) =2x’ + mx* + 4x -5 and f(2)=3, what is the value of m?




15. If f{x) = x2+1, find f{fx) and f(x).f(x).

16. Iff(x)=1-x?, find f(x+h})’—f(x) .

PART B
I A boat maintained a constant speed of five miles per hour relative to the water. It
went 8 miles upstream and immediately returned. The total time elapsed was 5 hours.
Determine the speed of the current.

I Draw the graphs of the following functions in the same set of coordinate axes:
@y=x

I0L. Let f(x) =—=%-..
x—2
(a) What are the domain and range of f(x)?
(b) What are the x-intercepts, if any and the y-intercepts, if any?
(c) Draw a neat graph of f(x).

Iv. x!if x<0
fx) ={
x if O0<x<4
(a)Sketch the graph of f{x)

(b)Find where the horizontal line y=16 intersects the graph of f(x).
(c)Find the interval on which f{x) is increasing, decreasing or neither.
V. Solve the equation x* —4x* +3 =0
(a) by converting the equation to a quadratic equation.

(b) by applying the Descates’Rule of Signs, find the maximum possible
number of real roots, list all the possible rational roots, and check,by Synthetic
Division, which of the possible rational roots are actual roots.

Then find the other roots.

VI. A manufacturer can produce blank videotape cassettes at a cost of $2 apiece.
The cassettes have been selling for $5 apiece and at that rate 4,000 cassettes are
sold each month. The manufacturer is planning to raise the selling price, and he
estimates that for each $1 increase ,500 fewer cassettes will be sold each month.
What should be the new selling price per cassette to maximize the monthly profit?

( Hint: Let the new selling price per cassette be x dollars. Express the profitas a
quadratic function of x, complete to a square and draw the graph ).
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