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College Algebra — Final Exam Name: %/ Ucz e
MAT 140C, Spring 2025 — D. Ivansié Show all your work!

1. (8pts) The following are graphs of basic functions. Write the equation of the graph
under each one.
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2. (8pts) Use the graph of the function f
at right to answer the following questions. -
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a) Find: f(3)= { f(~-7) = fefu
b) What is the domain of f? .{-‘ o j s) N
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¢) What is the range of 7 [ gj s
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d) What are the solutions (231 1

of the equation f(x) =57 Y- ?_I 4

3. (1lpts)

a) Find the equation of the line that passes through point (4, 1) and has y-intercept 2.

b) Find the equation of the line (in form y = mx + &) that is perpendicular to the line in a)
and also passes through the point (4, 1).

¢) Draw both lines.
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4. (3pts) Find the domain of the function f(zx) = log,(5 — 3x) and write it in interval
notation,
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5. (6pts) Solve and write the solution in interval notation.
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6. (10pts) The graph of f(z) is drawn below. Find the graphs of f (—x)+2and 2f(zx+1)
and label all the relevant points.
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7. (5pts) Let f(z) = 52¢***. Find the formula for f~'(x).
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8. (12pts) The quadratic function f(z) = 2® + 4x + 4 is given. Do the following without
using the caleulator.

a) Find the x- and y-intercepts of its graph, if any.
b) Find the vertex of the graph.

¢) Sketch the graph of the function.
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9. (5pts) Write as a sum and/or difference of logarithms. Express powers as [actors.
Simplify if possible.
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10. (6pts) Write as a single logarithm. Simplify if possible.
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11. (8pts) Let f(z) = 3z + 5, g(x) = 2% — 2. Find the following (simplify where possible):
(f9)(@) = (D)= V) (9o N = 9 £10r)= g(Hx=5)
5 oo = e
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12. (20pts) The polynomial P(z) = a4 — 972 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.
¢) 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 (ves, on paper!).
e) Verify vour conclusion from c) by stating symmetry.
f) Find all the turning points (i.e., local maxima and minima).
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13. (8pts) Solve the equation.
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14. (14pts) You drive to Cadiz on the highway at 72mph. On the way back, you take the
scenic road, driving 63mph. This road is 18 miles longer and takes a half hour longer to

drive.
a) How long did it take vou to drive to Cadiz?
b) How long is the scenic road?
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15. (14pts) Farmer Felix is constructing a rectangular enclosure in a field along a river. He
has 800 fect of fencing. The side along the river does not need fencing, and the enclosure
has one 16-foot opening. Felix's goal is to maximize the area of the enclosure.

a) Express the area of the enclosure as a function of the length of one of the sides. What is

the domain of this function?

b) Graph the function in order to find the maximum (no need for the graphing caleulator
— vou should alreadv know what the graph looks like). What are the dimensions of the
enclosure that has the biggest possible area and what is the biggest possible area?
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16. (12pts) Census data has the population of Knoxville, TN, as 165,000 in 1990 and
191,000 in 2020. Assume that it has grown according to the formula P(t) = Pye*".
a) Find k and write the function that describes the population at time ¢ ycars since 1990.

Graph it on paper.
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Bonus (10pts) Find the equation of a parabola whose vertex is (2, —5) and whose y-intercept
is 3. One way to approach this is to write y = ax® + bx + ¢ and find a. b and ¢ based on the

information above.

. 1 =
lh= v brrc {QLQE,:.;:#E

it
=73 4

L.Jl--‘—f*"- ?‘5:0; LJ o

be+2(-4e= o




