Math 120, Sections A and B, Midterm II
November 19, 2015

Name

TA /Section

Instructions.

e There are 4 questions. The exam is out of 50 points.

e You are allowed to use one page of notes written only on one side of the sheet in your own handwriting.
Write your name on your note sheet and hand it with your exam.

e You can use a TI 30X-IIS calculator. Put away all other electronic devices.

e Show your work. If I cannot read or follow your work, I cannot grade it. If you are reading this, put
a smiley next to your name for one point bonus. You may not get full credit for a right answer if your
answer is not justified by your work. If you continue at the back of a page, make a note for me.

Question | points




1. (8 points) A rectangle sits in the first quadrant with one corner on the origin and the opposite corner
on the line through the points shown in the graph. Let x be the length of the rectangle as shown.
Write down the area of the rectangle as a function of x and find the maximum possible area of such a

rectangle.
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(a) (6 points) Match the following equations with their graphs labeled A-F by writing down the letter
of the graph next to its equation.
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(b) (8 points) Let f(z) = 2 — e® and g(z) = Inz. Compute h(x) = g(f(x)) and find its inverse
h=1(z). What is the domain and range of h(z)?



3. The median household income and median home price in the United States since 1965 can be modeled
by exponential functions.

(a) (5 points) In 1965, the median household income was $6,900 and in 1975 it was $11,800. Write
down a formula for the median household income I(t) in dollars where ¢ is the number of years
since 1965.

(b) (6 points) In 1965, the median home price was 3 times the median household income. By 1995, it
was 3.75 times the median household income. Write down a formula for the median home price
P(t) in dollars where ¢ is the number of years since 1965.

(¢) (4 points) In what year will the median home price be 5 times the median household income in
the United States?



4. (13 points) A bag of popcorn is popping in the microwave. The number of un-popped kernels f(t) is
a linear-to-linear rational function of time. One minute after you start the microwave, there are 135
un-popped kernels left in the bag. After 3 minutes, there are 110 un-popped kernels left in the bag. If
the bag is left in the microwave indefinitely, there will eventually be 60 un-popped kernels left in the
bag. How many un-popped kernels were there before the microwave started?
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