
Warm up Problems

1. If 𝑦 − 5𝑥10 − ln 𝑥𝑦 = 2 sin 𝑥, find 
𝑑𝑦

𝑑𝑥
.

2. Find the equation of the line tangent to 

𝑥3 + 𝑦3 = 6𝑥𝑦 at (3,3).



Motion Problems

If 𝑠(𝑡) = position, then

𝑠′ 𝑡 = 𝑣 𝑡 = velocity

𝑠′′ 𝑡 = 𝑎 𝑡 = acceleration

𝑣 𝑡 = speed

ave. veloc. from
𝑡 = 𝑎 to 𝑡 = 𝑏

=
𝑠 𝑏 − 𝑠(𝑎)

𝑏 − 𝑎



Ex. A particle moves along the x-axis such that its position, for 𝑡 ≥ 0, is given 

by 𝑥 𝑡 = 𝑡3 − 6𝑡2 + 9𝑡 + 3 (𝑡 is measured in minutes and 𝑥 in meters).

a) Find the velocity at any time 𝑡.

b) Find the velocity at time 𝑡 = 4.

c) Find all times when the particle is at rest.



Ex. A particle moves along the x-axis such that its position, for 𝑡 ≥ 0, is given 

by 𝑥 𝑡 = 𝑡3 − 6𝑡2 + 9𝑡 + 3 (𝑡 is measured in minutes and 𝑥 in meters).

d) When is the particle moving to the right?  Justify your answer.

e) Find the total distance traveled by the particle over the interval 0,5 .



Ex. A particle moves along the x-axis such that its position, for 𝑡 ≥ 0, is given 

by 𝑥 𝑡 = 𝑡3 − 6𝑡2 + 9𝑡 + 3 (𝑡 is measured in minutes and 𝑥 in meters).

f) Find the acceleration at any time 𝑡.

g) Find the acceleration at time 𝑡 = 4.

h) Is the speed increasing or decreasing at time 𝑡 = 4?  Justify your answer.



Ex. A particle moving along the y-axis has velocity given by                         

𝑣 𝑡 = ln 𝑡 + 1 sin 𝑡 + 𝑒−𝑡  for 0 ≤ 𝑡 ≤ 10.

a) Find the times at which the particle changes directions.  Justify your answer.

b) Find 𝑣 4 .

c) Find 𝑎 4 .

d) Is the speed increasing or decreasing at time 𝑡 = 4?  Justify your answer.
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