
MATH 115: QUIZ 1

Your name: .

Total number of points: 50
Total time: 50 min

1. Linear functions

Exercise 1.1. (5 points) Suppose that for some reason you wanted to start running. Let F (t) be the
number of miles you run after t ≥ 0 minutes. You know that F (t) is a linear function in t and you
ran 3 miles in 60 minutes. For 40 more minutes after that, how many miles would you be able to run,
if we ideally assume that the function F (t) does not change over any time t? Explain why. (Hint: A
hidden piece of information is F (0) = 0. Why is this a reasonable interpretation?)

Exercise 1.2. (5 points) Suppose that the line y = ex+ b passes (π,
√

2) in the plane. Compute b.

Exercise 1.3. (5 points: 2 points / 3 points) How many x satisfying f(x) = g(x) are there? (Hint:
The answer should be 0 or 1. Briefly explain why, possibly by drawing rough graphs of y = f(x) and
y = g(x).)

(1) f(x) = π10x+ 100 and g(x) = 1000x+
√

2012314;

(2) f(x) = ex+ 1 and g(x) = e(x−
√

2012314)− 1.
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(1)
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2. Concavity

Exercise 2.1. (10 points: 2 points each) Draw labeled graphs of the following functions. (That is,
your graphs must contain x-intercepts and y-intercept if they exist.) Determine whether they are
concave up, down, or neither. Briefly explain why.

(1) f1(x) = x3 for x > 0;
(2) f2(x) = −100x3 + 100x for x > 0;
(3) f3(x) = sin(x+ π/2) for 0 < x < π/2;
(4) f4(x) = 100ex;
(5) f5(x) = −100c2ex where c 6= 0 is a constant.

(1)

(2)

(3)
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(4)
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3. Exponential functions

Exercise 3.1. (5 points) Suppose that the cost of gasoline has been rising as follows. At the beginning
of June, 2014, the cost of gasoline was $2 per gallon, but at the beginning of December, 2014, the cost
was $3. Let C(t) be a cost function in time where t is the number of months since June, 2014. Given
that C is an exponential function in time, write down C(t) explicitly for every possible 0 ≤ t ≤ 6.

Exercise 3.2. (5 points) Suppose that you found a new particle and about to win a Nobel prize in
Physics. The particle you found decays and say f(t) = e−t is the amount of proportion of particle
that remains after t ≥ 0 hours. (For example, if you have 10 gram of this particle, after 10 hours you
will only have 10e−10 gram of it.) What is the half-life of this particle? That is, how long will it take
for this particle to decay half of its initial amount. (Hint: The initial amount of the particle will not
affect the answer.)
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4. Invertiblity of a function

Exercise 4.1. (15 points: 5 points each) Which one of the following functions are invertible? If a
function is not invertible, explain why; otherwise, explicitly write down what the inverse function
must be (with explicit domain and range).

(1) f1(x) = x4 + 100x+ 1345120391203494420;
(2) f2(x) = e−24x;
(3) f3(x) = ln(x) (of course, for x > 0).

(1)

(2)

(3)
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