
8/29/2012 Fall 2012, 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. Challenge problem is extra credit.
Any points you get in excess of 40 is extra credit.

1. Given f(x) =
√
x− 1, g(x) = 1

x
, find the following:

(a) f ◦ g(x)

(b) f ◦ g(1)

(c) The domain of f ◦ g

Solution:

1a. f ◦ g(x) = f(g(x)) =
√

g(x)− 1 =
√

1
x
− 1.

1b. Plug in 1 in 1a to get
√

1
1
− 1 =

√
0 = 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.

The domain of g is all non-zero real numbers.

So we need to check for a given non-zero real number x whether g(x) = 1
x

is in the
domain of f.

The domain of f is all x such that x ≥ 1. (otherwise you get a negative number inside
square root, and the answer will not be a real number).

So we just need to find out which x 6= 0 have 1
x
≥ 1.

This is the set of x such that 0 < x ≤ 1. [Negative numbers will have reciprocals
negative as well]

So the answer is {x| 0 < x ≤ 1} also written as (0,1].

2. (a) Draw the graph of y = x2 by plotting points.

(b) Show how you would obtain the graph of y = −(x + 1)2 from the graph of y = x2

both in words and by drawing graphs.

Solution:

The graph of y = −(x + 1)2 is obtained by moving the graph of y = x2 one place to
the left and then reflecting it (flipping it) about the x−axis.
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3. Given that sinA = 1/2 find cosA in two ways:

(a) Using a right angled triangle (b) Using the formula sin2A + cos2A = 1.

Solution:

(a) Using triangle: Since sine of an angle is given by sinA = opposite side
hypotenuse

, the triangle
would have 1 on the opposite side of angle A and 2 as hypotenuse.

Using Pythagoras theorem, a2 + 12 = 22 where a is adjacent side.

Solving, we get a2 = 3 and so a =
√

3. Thus cosA = adjacent side
hypotenuse

=
√

3/2.

(a) Using sin2A + cos2A = 1 we get (1/2)2 + cos2A = 1.

Solving, we get cos2A =
√

3/2 as before.

4. An amount of P dollars is invested at 10 percent and interest is compounded contin-
uously. After t years it will grow to Pe0.1t dollars. Find out how long it will take for
1000 dollars to grow to 2000.

Solution:

To get to 2000, we have 2000 = 1000e0.1t which gives 2 = e0.1t

Taking logarithms of both sides, ln2 = 0.1t which means t = ln2/(0.1) = 6.93 years or
about 6 years, 11 months and 5 days.

5. (Challenge) In problem 4, how long does it take for 2000 to double? Write the times
taken for the following amounts to double: 3000,4000,5000,6000,7000...Explain your
reasoning.

Solution: The doubling time would always be the same, regardless of what you start
with.

As we saw in problem 4, the initial amount would always cancel out on both sides, and
the answer would always be ln2/(0.1) = 6.93 years.

[If you start with P, and it becomes 2P in t years, then 2P = Pe0.1t and after cancelling
P on both sides we get 2 = e0.1t as before].

2


