
IVA’S CALCULUS I: Homework based on Monday 2/3 and Tuesday 2/4 lectures

Purpose

The main purpose of this assignment is to have you understand the concept of IN-
STANTANEOUS VELOCITY. In your textbook the concept of instantaneous velocity
is explained in Section 2.1, e.g page 130.

Due date

THURSDAY 2/6/2014, by 5pm.

Problems

1. A car is moving on a straight road. The velocity of the car varies with time and is not
known. However, the position of the car is known:

s(t) = 25t2 − 25

2
t3.

The time here is measured in hours so that noon corresponds to t = 0.

(a) What is the average velocity of the car during the time period between 1 PM and
1:15 PM?

(b) What is the average velocity of the car during the time period between 1 PM and
1:01 PM?

(c) Which of the two average velocities you found so far tells us more about how fast
the car was actually moving at 1 PM (sharp)?

(d) Use limits to compute the instantaneous velocity of the car at 1 PM.

2. Suppose that s(t) represents the position of a car at time t; we measure s in miles and
t in hours so that t = 0 corresponds to noon.

(a) What does the quantity
s(5) − s(3)

5 − 3
measure? What units does this quantity have?

(b) What about the quantity
s(3.5) − s(3)

3.5 − 3
? What units does this quantity have?

(c) What about the quantity lim
t→3

s(t) − s(3)

t− 3
? What units does this quantity have?

(d) What about the quantity lim
∆t→0

s(3 + ∆t) − s(3)

∆t
? What units does this quantity

have?
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3. A car is moving on a straight road. The velocity of the car varies with time and is not
known. However, the position of the car is known:

s(t) = 30 ln(1 + t).

The time here is measured in hours so that noon corresponds to t = 0.

(a) What is the average velocity of the car during the time period between 12 PM and
12:01 PM?

(b) What is the average velocity of the car during the time period between 12 PM and
12:00:01 PM?

(c) What is the instantaneous velocity of the car at 12 PM?

(d) Draw the graph with position s(t) as a dependent variable, and t as independent
variable. What do the average velocities you found in parts (a) and (b) represent
on your graph? What about the instantaneous velocity?

(e) Play with the zoom-in feature of your calculator. Namely, graph the position
function s(t) in a viewing window in which you can clearly see the point in the
ts-plane with t = 0 and s = 0. Then, keep zooming in (while centered at (0, 0)).
Copy the graphs you see into your homework. Ultimately, which graph do you
get?

(f) Write down the point-slope equation for the line whose graph is incredibly similar
to the graph of s(t), especially when we zoom-in near the point in the ts-plane
with t = 0 and s = 0.

4. Use your expertise in computing limits to find the instantaneous velocity of “a car
moving on a straight road” with position function s(t) = 2t2 + t+1 at time t = 1. Then
answer the following graphical questions.

(a) Draw the graph with position s(t) as a dependent variable, and t as independent
variable. What does the instantaneous velocity you found represent on your graph?

(b) Play with the zoom-in feature of your calculator. Namely, graph the position
function s(t) in a viewing window in which you can clearly see the point in the
ts-plane with t = 1 and s = 4. Then, keep zooming in (while centered at (1, 4)).
Copy the graphs you see into your homework. Ultimately, which graph do you
get?

(c) Write down the point-slope equation for the line whose graph is incredibly similar
to the graph of s(t), especially when we zoom-in near the point in the ts-plane
with t = 1 and s = 4.
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