
9/6/2018 Fall 2018, Calculus I Quiz 2 Solutions Sitaraman
Howard University Math Department

1. The amount after t years A(t) in an investment that gives a return of 5 percent per
year is given by the following equation : A(t) = A(0)(1 + r)t = A(0)1.05t. Here A(0)
is the original amount.

(a) (5 points) Find the amount of time it takes for the initial amount A(0) to double.
It doesn’t matter what A(0) is. Put A(t) = 2A(0) and plug into the equation
above. You may write your answer in terms of logarithms.

(b) (5 points) What amount would grow to 5000 dollars after 2 years? You may write
your answer in terms of powers.

Solution:

1a. Letting A(t) = 2A(0) and plugging into the equation above we get

2A(0) = A(0)1.05t =⇒ 2 = 1.05t =⇒ ln2 = ln(1.05t) after taking logarithms on
both sides and then using the property log(Am) = m logA we get ln2 = t× ln(1.05).

Solving for t we get the doubling time equals t = ln2/ln(1.05).

It is also okay to say that 2 = 1.05t =⇒ log1.052 = t and then use change of base
formula to say that log1.052 = ln2/ln(1.05).

Just FYI, ln2/ln(1.05) = 14.2 years.

1b. We have 5000 = A(0)1.052 =⇒ A(0) = 5000/1.052.

Just FYI, the required amount will be 4535.15 dollars.

2. In this problem f(x) is actually
√
x.

a) (6 points) Given that f(1) = 1, f(1.1) = 1.0488, f(1.01) = 1.00499 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].

b) (4 points) 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
=

0.0488

.1
= 0.488.

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

f(1.01)− f(1)

1.1− 1
=

.00499

.01
= 0.499.
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The average slope is approaching 0.5 = 1/2 in the limit and 1/2 will be the slope of
the tangent if this pattern holds.

3. (a) (4 points) Given f(x) = x2 + 1 in the domain [0,∞) tell from the graph whether
it is 1-1 and hence if it will have an inverse function

(b) (6 points) Find the inverse function in terms of x and find its domain and range.

Solution:

(a) The graph passes the “horizontal line test” in [0,∞) namely the right side of the
x axis including 0: each y−value comes from exactly one x−value. So inverse exists.

If you take entire parabola then it does not pass this test and does not have an inverse
function.

A 1-1 function always has an inverse function.

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

x− 1.

The domain of the inverse function is the range of f(x) = x2 + 1 and it is all values in
[1,∞). This can also be found by saying that in order for the square root to be a real
number we need x ≥ 1.

The range of the inverse function is the domain of f(x) = x2 + 1 which is given to be
[0,∞).
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