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1) Determine the second derivative of each function.

a)y =2x3+21 b) s(t) = —t* + 5t3 — 2t2 + ¢ €) h(x) = Zx° — x5

2) Determine f"'(3) for each function:

a) f(x) =4x3>—-5x+6 b) f(x) = (3x2 +2)(1 —x)

3) Determine the velocity and acceleration functions for each position function s(t).

a)s(t) =5+ 7t — 8t3 b) s(t) = (2t + 3)(4 — 5¢t)



4) For the following graph,

a) ldentify which curve or line represents s(t), v(t), and a(t).

b) Complete the table to determine the motion of the object.

Interval | v(t) | a(t) | v(t) x a(t) | Slope of s(t) N:;t::i’; : f
0,1)
(12)
(2,3)

(3,0)

5) For the graph of s(t) given, sketch possible graphs of v(t) and a(t).

N

s(t)
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6) For each of the following graphs of s(t),
i) Is the velocity increasing, decreasing, or constant?
ii) Is the acceleration positive, negative, or zero?

a) 5 b) L]
y = s(t) y=st)
0 ! =0 ;
C) > d) 5
T y=s(t)
y = s(t)
- > 0 {
0 i
Y

7) The graph shows the position function of a bus during a 15-minute trip.

s

a) What is the initial velocity of the bus?

A
b) What is the bus’s velocity at C and at F?

c) Is the bus going faster at A or at B? Explain.

d) What happens to the motion of the bus between H and I?

e) Is the bus speeding up or slowing down at Band D?



8) The graph shows a velocity function. State whether the acceleration is positive or negative for the following
intervals:

vi(t) H
a)OtoB By
b)BtoD ‘ E G
C —a
A
c)DtoF E
D
d)FtoG 2
— :
e)GtoH

f)atBand atD

Answers:

1)a) £ = 12x b)s"(t) = —1262+30t — 4 ) h"(x) = 5x* — x>

2)a) 72 b) —48

3)a) v(t) = 7 — 24t? a(t) = —48t b)v(t) = -20t—7 a(t) =-20

4)a) curve (3) is the position function since it is a cubic with the highest exponent. Curve (1) is the velocity
function since it is a quadratic with and exponent one less than the position function. Line (2) is the

acceleration function since it is linear and its exponent is one less than the velocity function.

) Motion of
Interval | v(t) | a(t) | v(t) x a(t) | Slope of s(t
(t) | a(t) | v(t) x a(t) | Slope of s(t) Dl
Negative slope Slowing down and
(0,1) - + - that is increasing | moving in reverse
Paositive slope Speeding up and
(112) + + + that is increasing moving forward
positive slope Slowing down and
(2'3) + - - that is decreasing moving forward
Negative slope Speeding upand
(3' m) - - + that is decreasing | moving in reverse
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6)a)i) increasing ii) positive b)i) increasing ii) positive c)i) decreasing ii) negative d)i) constant ii) zero
7a) 0 b) 0 c) A; slope is steeper d) the bus is stopped e) B —slowing down, D — speeding up
8a)+ b)-c)+ d)0 e)+ f)0




