
StuDocu is not sponsored or endorsed by any college or university

Higher Derivatives

Accelerated Mathematics (Curtin University)

StuDocu is not sponsored or endorsed by any college or university

Higher Derivatives

Accelerated Mathematics (Curtin University)

Downloaded by Jack May (toystorymakerstaker@gmail.com)

lOMoARcPSD|13433594

https://www.studocu.com/en-au?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=higher-derivatives
https://www.studocu.com/en-au/document/curtin-university/accelerated-mathematics/higher-derivatives/13386093?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=higher-derivatives
https://www.studocu.com/en-au/course/curtin-university/accelerated-mathematics/3566652?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=higher-derivatives
https://www.studocu.com/en-au?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=higher-derivatives
https://www.studocu.com/en-au/document/curtin-university/accelerated-mathematics/higher-derivatives/13386093?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=higher-derivatives
https://www.studocu.com/en-au/course/curtin-university/accelerated-mathematics/3566652?utm_campaign=shared-document&utm_source=studocu-document&utm_medium=social_sharing&utm_content=higher-derivatives


1 of 6

© Cengage Learning Australia Pty Ltd 2014 MATHS12WK10018 www.nelsonnet.com.au

Higher derivatives

1 Find the first and second derivatives of the 

following.

a x
2

c 3x
4 
2 2x

3 
2 x

2 
1 7x 2 1

e 5 sin(2x)

g 3x 2 p
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k 4 cos(3x)
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b x
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d sin(x)
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h x
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2 Given g(x) 5 4x
4
 1 x

3
 2 2x

2
 1 6x 2 1, complete the table.

x 22 21 0 1 2

g(x)

gʹ(x)

gʹʹ(x)

3 Find the fourth derivative of the following.

a  5x
4

b  3e
2x

 

c  3 sin(x)

d  x
7
 2 2x

5
 1 x

4
 2 x

2
 1 9

e  2x21

f   
1

6
(2x 2 1)

6
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4 Find the value(s) of x for which f ʹ ʹ(x) 5 0, given that:

a  f(x) 5 x
3 
2 6x

2 
2 x 1 10

b  f(x) 5 2x
3 
1 5x

2 
2 3x 1 1

c   f(x) 5 
x x x

x2 2 1 2
12 3

15

2
11 7

4 3 2

d  f(x) 5 1 2 1
3 3

1

3

3
2x

x
x

e  f(x) 5 5x
7

f   f(x) 5 
x x x

2 1 2
12

9

2

2

3
8

4 2

5 The position (in metres) of an object after t seconds is given by x(t) 5 t
3 
2 4t

2 
1 4t. Find:

a  the initial velocity of the object

b  the velocity of the object after 1 second

c  the velocity of the object after 3 seconds

d  the initial acceleration of the object
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e the acceleration of the object after 3 seconds

f   the position, velocity and acceleration of the object after 2 seconds

g the position, velocity and acceleration of the object after 4 seconds.
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Answers

1 a 2x 2

b 5x4 20x3

c 12x3 2 6x2 2 2x 1 7 36x2 2 12x 2 2

d cos(x) 2sin(x)

e 10 cos(2x) 220 sin(2x)

f 215x26 90x27

g 3  0

h 5x4 2 12x2 1 3 20x3 2 24x

i ex  ex

j 6e2x 12e2x

k 212 sin(3x) 236 cos(3x)

l 6x2 2 28x 1 2 12x 2 28

m sʹ(t) 5 u 1 at sʹʹ(t) 5 a

n
( )

x x

x

1 1

1

12 1

6

2

2
 

( )x 1

70

6
3

2 x 22 21 0 1 2

g(x) 35 26 21 8 75

gʹ(x) 2102 23 6 21 138

gʹʹ(x) 176 38 24 50 200

3 a 120

b 48e2x

c 3 sin(x)

d 840x3 
2 240x 1 24

e 224x25

f  3840x2 
2 3840x 1 960

4 a 2

b 2
5

6

c 5, 23

d 21

e 0

f  3, 23
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5 a  4 m/s

b 21 m/s

c  7 m/s

d 28 m/s2

e 10 m/s2

f   0 m 0 m/s 4 m/s2

g 16 m 20 m/s 16 m/s2
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