
1/13/2017 Spring 2017, Applied Calculus Quiz 1 solutions Sitaraman
Howard University Math Department

Instructions:
PLEASE PROVIDE STEP BY STEP EXPLANATIONS
WRITING ONLY ANSWERS WILL NOT GET FULL CREDIT
Time Limit 20 minutes
Please read the questions carefully before answering
Any points you get in excess of 25 is extra credit.

1. (15 points) A piecewise function is defined as follows:

f(x) =

{
x2 + 1 x < 2√

10x + 5 x ≥ 2

(a) Find the domain of f(x).

(b) Find the value f(0), f(2) and f(9.5).

(c) Graph the function showing the three values from (b) above .

Solution:

1a. The domain of f will be all real numbers because x2+1 gives a real number answer
for all x < 2 and

√
10x + 5 gives a real number answer for all x ≥ 2 because in the

region x ≥ 2 we have 10x + 5 > 0 so the square root is well defined.

You have to find the domain for the whole function, not separately for x2 + 1 and√
10x + 5.

1b. f(0) = 02 + 1 = 1, f(2) =
√

10(2) + 5 =
√

25 = 5, f(9.5) =
√

10(9.5) + 5 =√
95 + 5 = 10.

1c. The graph will be a parabola facing up with vertex at (0,1) to the left of 2 and
a gently rising curve from (2,5) onwards. You have to mark the points and write the
coordinates (0,1), (2,5) and (9.5,10) on the graph. This time I have not deducted
points for not writing them on graph.

2. Given that 100−p units are sold when price is p dollars per unit and cost of producing
each is 50 dollars write the formula for profit as a function of p and find out when it is
maximum.

Solution: Note that everything needs to be a function of p.

Revenue is number of items sold times price of each. So R(p) = (100− p)p.

Similarly cost is number of items sold times cost of each. So C(p) = (100− p)(50).

So profit is P (p) = R(p)− C(p) = (100− p)p− (100− p)(50) = (100− p)(p− 50).

When you expand it you get a quadratic expression P (p) = −p2 + 150p− 5000.
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Its x−intercepts are 50 and 100 because you can see from the original factored form
(100 − p)(p − 50) that when p = 50 or 100 it becomes zero. The vertex will be the
midpoint of those, namely at p = 75.

Alternatively, vertex is at x = −b/2a = −150/(2(−1)) = 150/2 = 75.
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