
9/6/2017 Fall 2017, Calculus I Quiz 2 Sitaraman
Howard University Math Department

1. The amount of a certain radioactive material left after t years A(t) is given by the
following equation : A(t) = A(0)e−t/200. Here A(0) is the original amount. Notice the
negative sign in the exponent. If it were exponential growth, the exponent would be
positive.

(a) How much would be left after 100 years if you start with 100g ?

(b) Find the half-life. i.e, how long would it take for, say, 100g to become 50g? (It
doesnt matter how much you start with, though).

Solution:

3a) Just plug in t = 100. You get A(100) = 100e−100/200 = 60.653 grams.

3b) To get to 50, we have 50 = 100e−t/200 which gives 1/2 = e−t/200

Taking logarithms of both sides, ln(1/2) = −t/200 =⇒ ln(2−1) = −ln2 = −t/200
which means t = (200)ln2 = 138.63 years or about 138 years and 230 days.

2. Given that f(1) = 2, f(1.1) = 2.21, f(1.01) = 2.0201 determine the average rate of
change of the function f(x) over the intervals [1, 1.01] and [1, 1.1]. [This is same as the
slope of the secant line from x = 1 to x = 1.01 and so on.]

Do you see a pattern? Can you guess the slope of the tangent line at x = 1 ?

Solution:

The average rate of change from 1 to 1.1 is given by

f(1.1)− f(1)

1.1− 1
=

.21

.1
= 2.1.

The average rate of change from 1 to 1.01 is given by

f(1.01)− f(1)

1.1− 1
=

.0201

.01
= 2.01.

The average slope is approaching 2 in the limit and 2 will be the slope of the tangent
if this pattern holds.

3. (a) Given f(x) =
√
x tell from the graph whether it is 1-1 and hence if it will have an

inverse function.

(b)Find the inverse function in terms of x and find its domain and range.

Solution:
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(a) The graph passes the “horizontal line test” : each y−value comes from exactly one
x−value. So inverse exists.

(b) If y =
√
x then x = y2 and so after switching x and y we get f−1(x) = x2.

The domain of the inverse function is all real numbers and its range is [0,∞).
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