Math 1060 Exam 1 Review

Practice Questions for Midterm 1 — Math 1060Q — Fall 2014

The following is a selection of problems to help prepare you for the first midterm exam. Please
note the following:

e there may be mistakes — email steven.pon@uconn.edu if you find one.

e learning math is about more than just memorizing the steps to certain problems. You have
to understand the concepts behind the math. In order to test your understanding of the
math, you may see questions on the exam that are unfamiliar, but that rely on the concepts
you've learned. Therefore, you should concentrate on learning the underlying theory, not on
memorizing steps without knowing why you’re doing each step.

1. Review your algebra skills! Although there will not be explicit “algebra” questions on the exam,
your grade on the exam will be hurt significantly if you make algebraic mistakes. You can go
back to the Algebra Exam Review| for some practice problems.

2. Let f(x) = 5z — 2 and g(z) = 22 + 3.
(a) What is (f o g)(3)?
(b) What is g(v/z)?
(¢) What is g(1 + h)?
(d) What is f=1(2)?
(e) Is g one-to-one? Why or why not?
(f) Which of the following points is on the graph of f~1?
(@) (0,3) () (21) () (0,0)  (d) (3,1)
(g) Compute a formula for (g o f)(z) and simplify it.
(h) What is the range of g7
(i) Compute a formula for f~!(z).
(j) What is the domain of f/g?
(k) What is the domain of g/f?
(1) What is the domain of f o g?
(m) What is the domain of g o f?

Solution:

(a) (fog)(3)=f(g(3)) = f(18) =88
(b) 9(vZ) = V&' +3VT =z +3V3
() gl+h)=(1+h)2+3(1+h)=1+2h+h?+3+3h=h2+5h+4
d f7'2) =y < fly)=2 andsoy =3

(e) No, g is not 1-1. For example, g(0) = 0 and g(—3) = 0.

(f)

f) If (a,b) is on the graph of f~1, that means f~!(a) = b, which means f(b) = a. So we can
test using f. f(3) = 13, so (13 3) should be on the graph of f~1, not (0,3). f(1) = 3.
f(0) = —2. f(1) = 3...hey, we found one. If f(1) =3, then f~1(3) =1, so (3,1) is on the
graph of f~1

(g) (gof)(:c):(5x—2)2+3(5$—2):25902—20x+4+15x—6:25x2—5w—2

h) You can complete the square to write g in a more useful form: g(x T + — 92 Since
1
g is an upward-opening parabola with a vertex at (—3,—9), its range is [—% oo).

(i) 2=56y—2 = z+2=>5y = y= 22 so fl(z) =22
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3. Let f(x) =+/2—z and g(x) = 4/x. Find a formula for each of f+g, f-g, /g, 9/f, fog, and
go f. In the first four cases, find the domain of the function.

4. Find f~1(x) if f(z) = 1+ 32

5. Find g~ 1(z) if g(z)

_ x—1
T 2x+45°
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6. Let f and g be 1-1 functions satisfying

z | f(z) g(x)
o 1 3
1 2 2
2/ 3 4
3] 4 0

Evaluate the following:

a) (fg)(0)

Ve+2 ifx>1
7. Sketch a graph of the function f(z) =<0 if x = 1, and state its domain and range.
—x—2 ifzx<l1
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8. If f(z) = (¥ — 2)2 + 1, find a subset of the domain on which f is 1-1, and on this subset, find
a formula for f~1.

9. Repeat the previous problem for g(z) = |z — 3| — 4.

10. Find the equation of the line through (1,2) and (3,4).
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11. Find the equation of the line through (5,6) parallel to y + 5 = 3.

12. Find the equation of the line below.
Y

=N W

T T 6

13. Find the equation of the line through (—3,2) perpendicular to y = 5z + 7.
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14. For each of the quadratic functions below, do five things:

. find its roots, if any
. find its y-axis intercept

1
2
3. complete the square
4. graph it

5

. determine its range
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(c) (Abbreviated solution) Complete the square: —z2 + 6z + 2 = —(22 — 62 — 2) = — (2% —
6x+9—-9—-2) = —((x —3)2 —11) = —(z — 3)? — 11, so the vertex of this parabola is
at (3,—11), and it faces downward. Thus, it has no roots, and its range is (—oo, —11].
Graph omitted.

d) (Abbreviated solution) Roots: By ”254‘(1)(1). Complete the square: z? + 5z + 1 =
2

2?+5z+ 2 -2 +1=(z+3)? -2l Range: [-2!,00).

(e) (Abbreviated solution) Complete the square: 3z% — 9z + 12 = 3(2% — 3z + 4) = 3(2% —
3c+9-2+4)=3((z-32)>+ %) =3(z - 2)>+ 2. No roots.

(f) (Abbreviated solution) Complete the square: 222 + 3z + 4 = 2(z? + 3z + 2) = 2(2? +
Sp+ 22 1) =2((z+2)2+ ) =2(z+ 3)? + 2. No roots.

15. Find a function f whose graph is a parabola with a vertex at (1,3) such that f(2) = 7.

Solution:

If the vertex is at (1,3), that means it is a parabola shifted to the right by 1 and up by 3, so
it’s something like f(z) = a(z — 1)? + 3. We just need to find a. However, we also know that
f(2) = 7, which means that a(2 — 1)2 + 3 = 7, so a = 4. Therefore, f(z) = 4(x — 1)% + 3.

16. What is the equation of the parabola below?
\

4,,

—2 -1 12 3 4

Solution:

The vertex is at (1, 3), which means it must be something of the form p(z) = a(x—1)%+3. We
just don’t know what a is but we can use the information that the parabola passes through
(0,5); that is, if we plug in = 0 we should get p(x) = 5. That is, a(0 — 1)2 +3 = 5, or in
other words, a = 2. So p(z) = 2(z — 1)% + 3.

17. What is the equation of the parabola below?
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18. Sketch a graph of the function g(z) = v/2x — 1 + 2, and label three points on the graph, in
addition to its axis intercepts.

19. Sketch a graph of the function f(z) = —|z + 3| — 2, and state its range.
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20. Sketch a graph of the function f(x) = 2177,

21. Sketch a graph of the function h(x) = |2? — 3|.

22. Given the graph of f below, sketch the graphs of f(—x — 1), —f(z) — 1, and 2f(2x).
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=N W

—4—3—2—11/2 3 4
/7

4
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23. Calculate (322 — 222 + 4z — 3) + (22 + 3z + 3).

24. Calculate (2023 + 1622 + 262 — 9) + (5z — 1).

25. What is the degree and the leading coefficient of the polynomial —3(x — 3)2(z + 5)(2x — 2)4?
Determine its end behavior. Sketch a graph of the polynomial.
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26. Sketch a graph of the polynomial f(z) = (x —2)(x? + 6z +9).

27. Sketch a graph of the polynomial g(z) = —3(z — 3)(z + 1)(z — 2)2.
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28. Sketch a graph of the polynomial h(z) = —2% + 2x.

29. Use the Intermediate Value Theorem to show that the polynomial p(z) = 2% — 322 + 1 has a
root in the interval [—2, 1].

30. True or false? If f(z) = 25, since f(—2) = —2 and f(3) = 3, by the Intermediate Value

T—27
Theorem, f must have a root in (-2, 3).

31. Compute or simplify the following:
(a) logg3
(b) logy 1
(c) logys 5

Page 13 of 21



Math 1060 Exam 1 Review

3

32. Does the function z° — z have an inverse?

33. Find an inverse for the function f(x) = 2logs z.
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ez+4

34. Find an inverse for the function g(z) = $5—.

35. What is the domain of the function In |z|? Can you find an inverse for this function?

36. Sketch a graph of logy(x + 4).

37. Solve for z: 31ln(z) — 2 = 4.
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38. Solve for z: logy £ +3 = 1.

39. Simplify In(e™(¢)).

2 _
40. Given the function f(z) = xj(:x——g):

a) Find any vertical asymptotes of f.

(a)
(b) Find any horizontal asymptotes of f.
(¢) Find any zeros of f.
(d) What is the domain of f?
)

(e) Sketch a graph of f.
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. . _ @D
41. Given the function f(z) = Tt ErDE L)
a) Find any vertical asymptotes of f.

(
(b

)

) Find any horizontal asymptotes of f.
(¢) Find any zeros of f.
(d)

)

d) What is the domain of f7

(e) Sketch a graph of f.

42. Graph the function f(x) = ﬁ + mi“, clearly indicating any zeros, holes, and asymptotes.
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5-4-3-2-1 | 1\2 3 4 5

_9 |
4|
_6 1
-8
43. Does the function f(z) = 32:6 have any vertical asymptotes?

Solution: The function f is defined everywhere, since 2% is never equal to 0, so it has no
vertical asymptotes.

44. Does the function f(z) = ﬁ have any vertical asymptotes? Horizontal asymptotes?

Solution: When z = 3, the denominator will equal 0, and the numerator will be 3. In other
words, for values of z near 3, the numerator will be 3, and the denominator will get infinitesi-
mally small, meaning the function value will get arbitrarily large — a vertical asymptote. As x
approaches infinity, the denominator will get very, very big, while the numerator will always
be 3, meaning the function value approaches 0 — a horizontal asymptote. As z approaches
negative infinity, the denominator will approach —8, and the numerator will be 3, so the
function value will get closer and closer to —%, which is another horizontal asymptote.

45. Kyle is driving from City A to City C at a constant rate of 30 mph. In between, is City B. City
A is 180 miles from City B, and City B is 40 miles from City C. Write Kyle’s distance from
City B as a function of time.

Solution: You could plot some points. At time 0, Kyle is 180 miles from City B. At time
1 hour, Kyle is 150 miles from City B. At 2 hours, he’s 120 miles. And so on, so points on
the graph of our function are (0, 180), (1, 150), (2, 120), (3, 90), (4, 60), (5,30), (6,0). Then Kyle
passes through City B and starts getting farther away, so at 7 hours, he’s 30 miles away again,
i.e., (7,30) is also on our graph. When does he reach City C? He needs another 10 miles,
which should take him 1/3 of an hour, so at 7.33 hours, he’s 40 miles away, i.e., (7.33,40) is
on the graph. Go ahead and plot these points — what does it look like?
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46. The length of a rectangle is six feet more than twice its width. Its area is 28. Find the
dimensions of the rectangle.

47. The concentration of a certain antibiotic in a patient’s bloodstream is given by C(¢) = tﬁ%,
where ¢ represents the number of hours since the antibiotic was taken.
1. Explain the meaning of the horizontal asymptote of this function.
2. What is the concentration after 3 hours on the antibiotic?

3. The antibiotic is only effective if its concentration is above 0.5. When must the patient
take another dose?
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Solution:

1. The horizontal asymptote tells us what happens as ¢ — oo, so it represents the level of
antibiotic in the bloodstream after lots of time has passed.

2. C(3) =&

3. For what value of ¢ is C'(¢) > 0.57 We can solve 0.5 < 752+600:

£2
5 + 300 < 25t

t2

5—25t+300<0
t2 — 50t + 600 < 0
(t —20)(t — 30) < 0

This inequality is true if ¢ is between 20 and 30. So at time 0, the patient has no
antibiotic, it is injected and rises to above 0.5 at time ¢ = 20, and then by time ¢ = 30
it has decreased again lower than 0.5 and the patient must take another dose.

48. You could see a few conceptual questions on the exams as well, i.e., questions that require
written explanation or critical thought, rather than calculation. Here are a few examples.

(a) Explain the difference between f(z) = IQ;E‘?“ = (mfi)_(ffl) and g(z) =z — 1.

(b) Explain why a function needs to be one-to-one in order to have an inverse. If you like, you
can use the function f(z) = |z| as an example.

(c) Explain why the vertical line test tells you if a graph represents the graph of a function
or not.

) If the range of f is [0,000) and the domain of f is (—o0,00), what is the domain of f~1?
) Is f(z) = v/ the inverse of g(x) = 22?
) Complete the following definition: a function f is increasing if, for all 7 < x4, ...
) Let f(x) = +/x. Then as x — 0o, \/z —777.
h) Define the function log, x.
) True or false? If a function passes the horizontal line test, then so does its inverse.
) Give an example of a function whose domain is (1,00) and whose range is (—00, 00).
)
)

Which is a bigger number, In(10) or log;,(e)?

Solution: Not all of these are full answers, but they’re intended to get you started thinking
in the right way.

(a) The domains of the functions are different (how?).
(b) It has to do with the fact that a function can only have one output for each input.

(c) It has to do with the fact that a function can only have one output for each input.

(e) Not exactly. Remember, g(z) = 22 is 1-1.
(

f

)
)
)
(d) The domain of f is the range of f~!, and vice versa.
)
) o flan) < f(w2).

)

(g) oo.
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49. Want more questions? Check out the Learning Objectives in the Course Outline. Each week’s
set of learning objectives contains some sample problems as well. These sample problems won’t
have solutions, but you can talk to your instructor, fellow students, or the QQ Center to get
solutions.
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