College Algebra — Final Exam Name:
MAT 140, Fall 2016 — D. Ivansié¢ Show all your work!

1. (8pts) The following are graphs of basic functions. Write the equation of the graph
under each one.

(-1,1 (1,1) (-1,1) (1,1

2. (8pts) Use the graph of the function f
at right to answer the following questions.

a) Find: f(-2) = f(2)=
b) What is the domain of f?
c) What is the range of f7

d) What are the solutions
of the equation f(z) = 37

3. (bpts) Write the equation of the line that passes through points (1,3) and (-2, 2).

4. (9pts) Find the equation of the line (in form y = ma + b) that passes through point
(4, —1) and is perpendicular to the line 5z — 2y = 8. Draw both lines.



5. (10pts) The graph of f(z) is drawn below. Draw the graphs of 3f(x + 2) and — f(2x)
and label all the relevant points.

6. (12pts) The quadratic function f(z) = x? — 4z + 7 is given. Do the following without
using the calculator.

a) Find the z- and y-intercepts of its graph, if any.

b) Find the vertex of the graph.

c¢) Sketch the graph of the function.

7. (6pts) Solve the inequality. Write the solution in interval form.

z+7]>9



2z

8. (6pts) Let f(x) = -

. Find the formula for f=!.

9. (6pts) Write as a single logarithm. Simplify if possible.

2logs(zy3) — 3logs(xy°) =

] _
10. (6pts) Find the domain of the function f(z) = In(3z — 6) and write it in interval

V9 — 2z

notation.



11. (20pts) The polynomial P(x) = z* — 922 is given (answer with 6 decimals accuracy).
a) What is the end behavior of the polynomial?

b) Factor the polynomial to find all the zeros and their multiplicities. Find the y-intercept.
c¢) Determine algebraically whether the function is odd, even, or neither.

d) Use the graphing calculator along with a) and b) to sketch the graph of P (yes, on paper!).
e) Verify your conclusion from c) by stating symmetry.

f) Find all the turning points (i.e., local maxima and minima).

Solve the equations.

1 44
12. (6pts) 84 = (1_6> 13. (8pts) o =3+ /37— 3x



14. (14pts) A truck starts driving eastward from Murray along state route 80. A car driving
11mph faster starts along the same route half an hour afterwards. After the car drives two
and a half hours, it catches up with the truck.

a) How fast are the truck and the car?

b) How far from Murray are they when the car catches up with the truck?

15. (14pts) Georgina is planning a simple 3-room house with an area of 1200 square feet
(see picture). She wishes to minimize the total length of the walls.

a) Express the total length of the walls as a function of the length of one of the sides x.
What is the domain of this function?

b) Graph the length function here and find its minimum. What are the dimensions of the
house for which the total length of the walls is minimal? What is the minimal wall length?

V2




16. (12pts) The population of Fecund Grove was 17,000 in 2001 and 31,000 in 2009. As-
sume that it has grown according to the formula P(t) = Pye.

a) Find k and write the function that describes the population at time ¢ years since 2001.
Graph it on paper.

b) Find the predicted population in the year 2018.

Bonus. (10pts) Recall that the distance between points (z1,y;) and (xs,y9) is given by
V/ (za — 21)2 4+ (y2 — y1)2. Use this to find the point on the curve y = 22 that is closest to
the point (1,2). Hint: minimize the distance from a point (z,y) on the curve to the point
(1,2). Make it a function only of x.




