SOLUTIONS
Midterm 1 ' ,
Math 1181H - Honors Calculus (Sectlon 110)

Prof. Cueto

Tuesday Sept. 19th 2017

The use of class hotes, book, formulae sheet or calculator is not permitted.

In order to get full credit, you must:

a) get the correct answer, and :
b) show all your work and/or explain the reasoning that leads to that answer.

Answer the questions in the spaces provided on the question sheets. If you run out
of room for an answer, continue on the back of the page..

You will find a sheet of Scratch paper at the end. You can‘take it out if you wish. '

Please make sure the solutions you hand in are legible and lucid.
You have fifty-five (55) minutes to complete the exam.

Do not forget to write your full name (in PRINT) in the space provided below and on
the bottom of the last page.

Full Name (Print):

Good luck!
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Exercise 1. [6 points] The curve y2 = ax? + bz + 2 is tangent to the line defined
by 8 x + y = 14 at the point (2, —2). Find a and b.
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Exercise 2. [12 points]

a) Compute the following limits or show that they do not exist:
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Exercise q [12 points] Consider the function f(z) = 2° — 32 — 24|z + 3|.

a) Does the function f have absolute maximum and minimum values on the interval
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b) Does the function f have any inflection points on the interval [—4,1]7 If so, find them.
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Recall that f(z) = 2% — 32% — 24|z + 3|.

¢) Find the regions in [-4, 4] where f is increasing or decreasing and where it is concave
up / down.
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d) Use the information from the previous items to sketch the graph of the function on the
interval [—‘l!,}]
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Exercise 4. [10 points]

a) Find the height of the cylinder of maximum lateral area that can be inscribed in a
sphere of radius R.
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b) Assume the sphere has an initial radius of 1 in and we let the radius of the sphere
grow with time at a constant rate of 5 in/s, what is the rate of change of the maximum
lateral area of the cylinder when the radius is 2 in.
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Exercise 5. [10 points] Let f: R — R be defined as:

2sin(z) + 1 if = < 1,
zt—2x+1 if z > 0.

a) Show that ¢-is continuous everywhere
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BONUS Problem: Consider the function f from the previous exercise. Decide if f has
absolute maximum and/or minimum values.
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For Grader’s use only:
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