2.6 Warmup

1. Determine i[mJ
dx\ h

2. Determine di f° (Hint: Treat f° as fefef and use the product rule)
X

At-1

3. Determine E(—z] where A is a constant.
dt\ A%t

4. 1f y=x" whatis y" or % (or what is the n" derivative)?
X

5. If you keep on differentiating a polynomial function, will the derivative eventually become zero?
Why or why not?



Velocity and Acceleration
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For any function s= f (t) where s = distance (or position or displacement) and t = time, o is the

average velocity, s’ is the instantaneous velocity v(t) ,and s” is the instantaneous acceleration. Note

= % = a(t). Also speed is defined
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that the average aceleration is e and that s”(t)zﬁ = V'(t)

to be |v(t)|
Part One: Straight Line Motion

Example: A particle moves along a horizontal line according to s=t*—t*—t+1 where s is the
distance in centimeters and t is the time in seconds. Assume t>0.
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a) Sketch the graph of s = f (t) T
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b) Find the average velocity during the first 3 seconds.
secont = (@) - s (o)
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C) Find the instantaneous velocity at time t and sketch

the graph of the velocity function.
»' \$* decivative
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d) Find the velocityat t=2 s

Vi) = s'(2) = 3y - 200) - |
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e) When is the veLocity zero? O = (3{:“3({_\\
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f) When is the particle moving to the left? v
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) What is the acceleration attimet? Att=2s?

ald) = v (¥ 3" (&) v s 3t g -~ |
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a(2) = 6(2)-2
= \O
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h) What is the acceleration when the velocity is a minimum?
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Part Two: Projectile Motion
Example: A projectile is fired into the air from the top of a 20 m high hill. Its initial velocity is 50 m/s

and its height after t seconds is given by the function h = —5t* + 50t + 20.
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a) Sketch the graph of h= f (t) B SRS
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b) Find the velocity at time t. Att=2s.
! = -\ 2) #+90
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N(R) = 30
c) How long will it take to reach its maximum height?

when do&s \f\‘ (-'6 =0
~1ot 450 = O
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d) What is the maximum height reached?

W(5): -5(5) +50(8) 2D
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e) What is the acceleration at time t ?

a(®)= WK o al= ()
v () —"lO'E +QD

e v = -10

f) What is the projectile’s velocity when it hits the ground?

h (£)=0 when  iF hits the afound.
need o fnd £ when =0
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