Student name:

MATH 180: Calculus A Test 1
Fall 2019 September 17, 2019
Instructions:

e This is a regular “closed-book” test, and is to be taken without the use of notes,
books, or other reference materials. Collaboration or group work is not permitted.

e Cell-phone usage in any form is prohibited for the entire duration of the test. This
also applies to any restroom breaks taken during the test.

e Answer all questions on separate paper (not on this sheet!).

e Solve all problems using algebra, except if specifically indicated otherwise.
Show all solution steps, give reasons, and simplify your answer to receive full credit.

e The time limit for taking this test is 80 minutes from the scheduled start time.
Please turn in your test promptly when time is called to avoid late penalties.

e This test adds up to 50 points. It contains questions numbered 1 through 7.

(1) [4 pts.] Find the inverse of the function v(t) = v4 — e~2.

(2) [4 pts.] Construct an example of a function that has vertical asymptotes at @ = —2,
xr =0 and x = 1, and a horizontal asymptote at y = 2. Give your function in algebraic
form and give reasons or show steps.

(3) [6 pts.] Given the function

r+1, ifx<-—1
flx)y=4¢ 22 =1, if|z] <1
In(z), ifz>1

Determine where the function is continuous and where it is discontinuous. Justify all
claims using the mathematical definition of continuity or by using relevant theorems.

(4) [6 pts. each x 3] Evaluate the following limits using algebra and showing all steps. If
a limit fails to exist, be sure to determine whether it is oo, —oo, or some other form of

DNE.

2 1 2
21 4z +3
(a) lim 22 (b) lim LTS
z—2 xr — 2 = -2 2+ 52 +6

. |2 — 4a|
(c) B = ——
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(5) [6 pts.] Solve for z: 2log(x + 1) =log(2z — 1) 4 log(z — 1)
(6) [6 pts.] Sketch the graph of a function f with the following properties

lim f(z)= —Q,xl_ifr_lgf(x) =00, lim f(x)=—1, lim f(x)=2,f(1) =0,

T— —00 T—1- z—1+
Graph must include detailed labels, and indicate open/closed intervals as needed.

(7) [6 pts.] (a) Give a complete and mathematically precise statement of the Intermediate
Value Theorem. Include a sketch to illustrate the theorem’s assertion.

(b) Show that the equation (2 — z)e” = x — 1 has a root (i.e., a solution) by applying
the Intermediate Value Theorem.

End of test
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