
Math 221
Worksheet: Review for exam 1, part 1

October 2, 2014

Rectilinear Motion, or “Motion in a Straight Line”:If s(t) denotes the position of
an object moving in a straight line at time t, then the derivative s′(t) represents the
object’s instantaneous velocity (or just “velocity”). For example, say position is measured
in meters and time is measured in seconds, and suppose s′(3) = −5. This means the object
is moving at 5 m/s in the “negative direction” a time 3 (3 seconds after whatever time 0
is). We often write v(t) for s′(t). The second derivative of position with respect to time,
s′′(t) = v′(t), represents instantaneous acceleration (or just “acceleration”), or the rate of
change of velocity. The object’s average velocity during a time interval [a, b] (i.e. from time
t = a to time t = b) is given by the formula

avg. vel. =
s(b)− s(a)

b− a
.

Notice that this is merely the slope of the secant line connecting the points (a, s(a)) and
(b, s(b)) on the graph of s(t). Notice that

v(a) = lim
b→a

s(b)− s(a)

b− a
,

i.e. the instantaneous velocity is the limit of the average velocity as the length of the time
interval approaches zero.

1. A particle moves in a straight line with position given by s(t) = t sin(πt), where
position is measured in feet and time is measured in seconds.

(a) Find the velocity and acceleration of the object, as functions of t

(b) Find the average velocity of the object during the first 5 seconds.

2. Consider the quantity lim
h→0

√
3 + h−

√
3

h
. This represents the derivative f ′(a) of some

function f(x) at some value x = a. What is the function f(x), and what is a?

3. Repeat the previous question with lim
h→0

2
5+h
− 2

5

h
.

4. Assume f(x) and g(x) are twice differentiable functions (this means they both have
second derivatives for all values of x) with f(3) = 4, g(3) = 5, f ′(3) = 2, f ′(5) = 2,
f ′′(3) = 7, f ′′(5) = 2, g′(3) = −1, and g′′(3) = 10.

(a) Let h(x) = f(x)g(x). What is h′(3)?

(b) Let w(x) = f(g(x)). What is w′(3)?

(c) What is w′′(3)?

5. If y = f(x), then saying |f(x)− 4| < ε is the same as saying y is in what interval?

6. Let f(x) = cx2, where c is a positive constant.

(a) Let a be a positive number. Find the equation of the tangent line to y = f(x) at
the point (a, f(a)).

(b) Show that the x-intercept of this tangent line is always half-way between a and
the origin.
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