
1/28/2016 Spring 2016, Calculus I Quiz 1 Sitaraman
Howard University Math Department

Instructions:
PLEASE PROVIDE STEP BY STEP EXPLANATIONS
WRITING ONLY ANSWERS WILL NOT GET FULL CREDIT
Time Limit 30 minutes
Please read the questions carefully before answering
Each problem 10 points.

1. Let

f(x) =

{
x2, x < 1,
1
x
, x ≥ 1.

(a) Find f(−1), f(1), f(2).

(b) Draw the graph of f(x).

Solution:

Use the equation y = x2 upto but not including x = 1 and then y = 1/x from x = 1.

f(−1) = (−1)2 = 1; f(1) = 1/1 = 1; f(2) = 1/2 = 0.5

Based on the definition, we must use y = x2 upto x = 1 and y = 1/x after that.

So the graph will be a parabola with vertex at the origin (0,0) and facing up, upto
(1,1), and a piece of a hyperbola starting from (1,1) that goes asymptotic to x−axis
as x→∞.

2. Given f(x) = x− 1, g(x) = (x + 1)2, find the following:

(a) g ◦ f(x)

(b) f ◦ g(0)

(c) The domain of f ◦ g

Solution:

1a. g ◦ f(x) = g(f(x)) = ((x− 1) + 1)2 = x2

Many of you expanded this as (x− 1)2 + 12. Note that you CANNOT SEPARATE the
squares like that when addition is involved. Example: (2 + 3)2 is NOT 22 + 32. It only
works for multiplication: (2× 3)2 = 22 × 32.

1b. f ◦ g(0) = f(g(0)) = f((0 + 1)2) = f(1) = 1− 1 = 0.

You can also get this by first finding f(g(x)) = x2 + 2x and then plugging in 0.

The domain of f ◦ g will contain those values of x in the domain of g for which g(x) is
in the domain of f.
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The domain of g is all non-zero real numbers as is the domain of f. So in this case
there is really nothing to check and the domain of f ◦ g is simply the set of all real
numbers.

3. All organic matter (plants, animals,...) contain two types of carbon. Carbon-12 which
is regular carbon, and carbon 14 which is radioactive and decays over time. The amount
of carbon 14 left in an organic object can be calculated using the ratio of carbon-12 to
carbon-14 and this in turn will tell us how old the object is.

The amount left after t years A(t) is given by the following equation :

A(t) = A(0)e−t/8033.

Here A(0) is the original amount, 1/8033 = 0.0001245 is the decay constant. (You can
say that it decays at a rate of 0.01245 percent per year). Notice the negative sign in
the exponent. If it were exponential growth, the exponent would be positive.

(a) How much carbon-14 would be left after 1000 years if you start with 500g ?

(b) Find the half-life of carbon-14. i.e, how long would it take for, say, 500g to become
250g? (It doesnt matter how much you start with, though).

Solution:

3a) Just plug in t = 1000. You get A(1000) = 500e−1000/8033 = 441.475 grams.

3b) To get to 250, we have 250 = 500e−t/8033 which gives 1/2 = e−t/8033

Taking logarithms of both sides, ln(1/2) = ln(2−1) = −ln2 = −t/8033 which means
t = (8033)ln2 = 5568.0513 years or about 5568 years, and about 18 days.
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