Johns Hopkins University, Department of Mathematics
Introduction to Calculus - Fall 2014

Midterm 1

Instructions: This exam has 11 pages. No calculators, books or notes allowed. Be sure to show all work
for ali problems. No credit will be given for answers without work shown. 1f you do not have enough room
in the space provided you may use additional paper. Be sure to clearly label each problem and attach them
to the exam. You have 50 MINUTES.
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Statement of Ethics regarding this exam

1 agree to complete this exam without unauthorized assistance from any person, materials, or device.

Signature: Date:

PLEASE DO NOT WRITE ON THIS TABLE !!

Problem| Score | Points for the Problem |
1 50
2 20
3 40
4 20
) 20
TOTAL 150




PLEASE SHOW YOUR WORK OR EXPLAIN YOUR REASONS 1

Question 1. [50 points| Consider the function f(z) = vz +1-3.

(a) [10 points] Find the domain and the range of f(z).
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2 PLEASE SHOW YOUR WORK OR EXPLAIN YOUR REASONS

(b) [15 points] Sketch below the graph of \/z and the graph of f(z) = vz +1 — 3. Make
sure you label your graphs. How do you obtain one from the other - do you translate,
reflect, scale - in which direction and by how much. Explain!
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PLEASE SHOW YOUR WORK OR EXPLAIN YOUR REASONS 3

(c) [5 points] Is f one-to-one? Explain.
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(d) [10 points] Find the inverse of f, i.e. f~1.
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PLEASE SHOW YOUR WORK OR EXPLAIN YOUR REASONS

(e) [5 points] What is the domain and range of f~1.
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(f) [5 points] Sketch the graph of f~!. (Hint: Recall that the graphs of f and f~! are
related.)
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PLEASE SHOW YOUR WORK OR EXPLAIN YOUR REASONS 5

Question 2. [20 points] Factor the polynomial completely f(z) = 2* — 22% + 3z — 6, that is find
all real and complex roots! (Hint: Check which are the rational zeros first. Then use the
Decartes’s rule of signs to eliminate some of them. Use the quadratic formula to factor
quadratic polynomials.) Explain your work!
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G PLEASE SHOW YOUR WORK OR EXPLAIN YOUR REASONS

Question 3. [40 points] Sketch the graph of the polynomial function f (z) = 23 — 52% + Tz — 3.
The following steps will lead you through the process:
(a) [5 points] Is the function symmetric in any way (is it odd, even quadratic function)?
Why? Why not?
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(b) [15 points] What are the x-intercepts?
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PLEASE SHOW YOUR WORK OR EXPLAIN YOUR REASONS il

(c) [5 points] How does the function behave at the x-intercepts? (crosses the x-axis, touches

the x-axis)? Why?

(d) [5 points] What happens when 2 — oo and when z — —o0?
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PLEASE SHOW YOUR WORK OR EXPLAIN YOUR REASONS

(e) [5 points] Find the y-intercept(s)?
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(f) [5 points] Now sketch the graph of f(x).
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PLEASE SHOW YOUR WORK OR EXPLAIN YOUR REASONS 9

_ 2a-x

Question 4. [20 points| Consider the rational function R(z) = =2=%.

(a) [5 points] What is the domain of R(z)? (Hint: Recall how to find the domain and range
of a quotient of two functions f(z)/g(z).)

‘e dovwoon, ag ol X = 4 .

‘L{—' —QCK) p— Z.Xz' X
5@4): x—4 .

sl st i Ao ST /%cx) As
e inrersu A Tew M o doweains vi £ & f

e yoote “E' 6— Tt ene Da DA mp _

(b) [BONUS 5 points] What is the range of R(x)? Explain!

T vong
oL woy |
(%o <o tas T8 o Rooll ok Fvapa 9% fR(x)).



10 PLEASE SHOW YOUR WORK OR EXPLAIN YOUR REASONS

(c) [10 points] Find the asymptotes if there are any (horizontal, vertical, slant). Explain
your work!
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(d) [5 points] Sketch the asymptotes you found.
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PLEASE SHOW YOUR WORK OR EXPLAIN YOUR REASONS 11

Question 5. [20 points] Solve the inequality z(z — 4)(z — 2)(z + 5)? < 0. Write the answer as an
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