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Show all your work!

Algebra & Trigonometry — Final Exam | Name:

MAT 150, Fall 2013 — D. Ivansi¢

1. (8pts) The following are graphs of basic functions. Write the equation of the graph
under each one.
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2. (8pts) Find the equation of the line (in form y = ma + b) that passes through the
points (1, —2) and (3,1). Then write the equation of the line perpendicular to it that passes
through (1, —2). Draw both lines in the coordinate system.
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3. (10pts) The graph of f(x) is drawn below. Find the graphs of f(—x)+3 and 3f(z — 2)
and label all the relevant points.
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4. (6Gpts) Find the domain of the function f({z) = and write it in interval

s r*—11x 4 18
notation.
fblu.j'l I“I.iq_"-{_ C’*‘ &5 Lot = 4
= ""‘—f*rf—-—%c.'.x L =
1-X 20 (=[x +f=0 j7
g7 V920 Loz 2yu(2.7]

X= 2,9
5. (Gpts) Solve the inequality. Draw the solution and write it in interval notation.
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6. (20pts) Let f(x) = 2® — 24r (answer with 6 decimal points accuracy).

a) Use your graphing calculator to accurately draw the graph of f {on paper!). Indicate
scale on the graph.

b) Determine algebraically whether f is even, odd. or neither. Then verify your answer by
looking at the graph (justify).

¢) Find the local maxima and minima for this funection.

d) State the intervals where the function is increasing and where it is decreasing.

¢) How many solutions does the equation f{z) = 63 have? (You do not have to find the
solutions. )
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7. {14pts) The quadratic function f(z) = 2z® — r — 15 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.

¢) Sketch the graph of the function.

d) What is the range of f7 =
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8. (6pts) If log, 3 = 0.438157 and log, 5 = 0.671188, find (show how you obtained your
numbers}:
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9. (10pts) Without using the calculator, find the exact values of the following trigonometric
expressions. Draw the unit circle and the appropriate angle under the expression.

V2
cos 135°% =-— {.3,;-{:_{;[}‘3) =
siwf{—Le?)
o 3 2
B 3
: 3
| 52




10. (6pts) A 30-ft ladder leans against the wall and makes an angle of 79% with the ground
How high up the wall does the ladder reach?
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11. (10pts) If csch = —‘:.—,: and @ is in the third quadrant, find the other five trigonometric
functions of 8. Draw a picture.
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12, (6pts) What distance does the tip of the minute hand travel from 4:00PAl to 5:24PM
if the length of the minute hand is 2 inches
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13. (12pts) According to cenzus data, the population of the Nashville, TN, metro area
was about 1,312,000 in 2000 and 1,590,000 in 2010, Assume that the population [ollows the
exponential growth model P(t) = Pye®.

a) Write the function that describes the population ¢ years since 2000.

b) Graph the function on paper.
¢) When will the Nashville metro area reach population 2.000,0007
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14. (14pts) Gina plans to invest $12,000, part at 4% and the rest at 6% simple interest.

What is the most that she can invest at 4% in order to get at least 3650 per year in interest?
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15. (14pts) Farmer Dwavne has 250 meters of fencing that he will use to enclose a rectan-
gular plot of land next to a straight river. The side of the rectangle along the river does not
need fencing. Dwayne wishes to maximize the area of the rectangle.

a) Express the area of the enclosure as a funetion of the length of one of the sides. What is
the domain of this function?

) Sketch the graph the function in order to find the maximum (no need for the graphing
calculator — you should already know what the graph looks like). What dimensions of the
rectangle give you maximal area?
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Bonus (10pts) Find the equation of the circle that passes through points (—4, 0}, (4.0) and
(0.2). Hint: due to symmetry, the center must be on the y-axis.
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