Engineering Science.
Angular Velocity and Acceleration Examples.

1. The speed of a flywheel is increased uniformly from 210rpm to 250rpm in 5 seconds.  Determine the angular acceleration and the number of revolutions made by the wheel in the 5 second period. [ 0.84 rad/s2, 19.2 revs]
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2.  (
ω (r/m)
)A grinding wheel is rotating at 2800 rpm when the power is switched off.  If it takes 4 minutes for the wheel to come to rest calculate the angular retardation, assuming it to be uniform. [1.22 rad/s2]
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3. A lift-winding drum accelerates uniformly from rest for 1.5 seconds until it is rotating at 80 rpm. At this speed the drum makes 2.6 revolutions before coming uniformly to rest in 1.2 seconds.  Determine
a. The angular acceleration and retardation,
b. The total time the drum is rotating,
c. The total number of revolutions made by the drum.
[ 5.6 rad/s2; 7 rad/s2; 4.64s; 4.4revs]
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a) Looking @ ‘A’:



Looking @ ‘C’:


b) Looking @ ‘B’:
Constant angular velocity:


Therefore the total time the drum is rotating: 1.5+1.94+1.2=4.64s
c) Looking @ ‘A’:


Looking @ ‘C’:


There for total number of revolutions:1.0+2.6+0.8=4.4revolutions




4. The flywheel of an internal-combustion engine is accelerated uniformly at 15 rad/s2 for 3 seconds, until the engine speed is 3500rpm.  What is the initial speed?  If the rotating parts of the engine have a moment of inertia of 1.3 kgm2, determine the accelerating torque.
[ 3070rpm; 19.5 Nm]







5. The radius of gyration of a flywheel can be assumed to be 215mm.  If the torque required to give the flywheel an angular acceleration of 6 rad/s2 is 11 Nm, estimated the mass of the flywheel.					[39.59kg]




6. The belt pulley on a motor-driven shaft is 160mm diameter and is accelerated uniformly from rest to its maximum speed of 1470 rpm in a time of 3 seconds.  Calculate,
a. the maximum angular velocity in rad/s,
b. the maximum linear velocity of the belt in m/s,
c. the angular acceleration in rad/s2, and
d. the linear acceleration of the belt in m/s2.
[154 rad/s, 12.32 m/s, 51.3 rad/s2, 4.104m/s2]
	a)


b)



c)


d)






7. In a laboratory test a flywheel is accelerated uniformly from rest for a brief period during which time the flywheel turned through 4.2 rev.  The flywheel was then allowed to come to rest against friction with uniform retardation during which time it is turned through 42rev.  If the total time of the motion was 88seconds determine,
a. The maximum angular velocity in rad/s,
b. the angular acceleration in rad/s2, and
c. the angular retardation in rad/s2.
[6.6 rad/s; 0.825rad/s2; 0.082 rad/s2]
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a)
Looking @ ‘A’:							Looking @ ‘B’:


	

Looking @ time: tA+tB=88_(3)
Substitute equations (1) and (2) into equation (3).



b) Looking @ ‘A’:



c) Looking @ ‘B’:



8. A cyclist accelerates from a speed of 12km/h to a speed of 20km/h in a time of 20 seconds while descending an incline.  Determine,
a. the angular acceleration of the road wheels if the diameter of the wheel is 0.66m;
b. the distance travelled in this time.
[0.34 rad/s2; 89m] 
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a)









b)





9. A shaft of diameter  0.3m is rotating at 2000rpm. Determine:
a. its angular velocity;
b. the linear velocity of a point on the circumference of the shaft;
c. the angular acceleration required to increase the shaft speed to 3000rpm in a period of 50s.
d. the linear acceleration of a point on the circumference of the shaft.
[209.4 rad/s; 31.4 m/s; 2.094rad/s2; 0.314 m/s2]
a)


b)


c)


d)


oleObject2.bin

image3.wmf
2

1

2

1

2

1

2

1

2

2

1

/

22

.

1

240

22

.

293

0

?

240

0

/

22

.

293

60

2

2800

s

rad

t

t

t

t

t

t

s

t

s

rad

rpm

-

=

-

=

=

-

=

-

=

-

+

=

=

=

=

=

´

=

a

a

w

w

a

w

w

a

w

w

a

w

w

a

w

p

w


oleObject3.bin

image4.wmf
2

1

2

1

2

1

2

1

2

2

1

/

6

.

5

5

.

1

0

4

.

8

?

5

.

1

/

4

.

8

60

2

80

0

s

rad

t

t

t

t

t

t

s

t

s

rad

rpm

=

-

=

=

-

=

-

=

-

+

=

=

=

=

´

=

=

a

a

w

w

a

w

w

a

w

w

a

w

w

a

p

w

w


oleObject4.bin

image5.wmf
2

1

2

1

2

1

2

1

2

2

1

/

98

.

6

2

.

1

4

.

8

0

?

2

.

1

0

/

4

.

8

60

2

80

s

rad

t

t

t

t

t

t

s

t

s

rad

rpm

=

-

=

=

-

=

-

=

-

+

=

=

=

=

=

´

=

a

a

w

w

a

w

w

a

w

w

a

w

w

a

w

p

w


oleObject5.bin

image6.wmf
s

t

t

t

radians

s

revolution

s

rad

94

.

1

4

.

8

34

.

16

?

34

.

16

2

6

.

2

/

4

.

8

2

1

=

=

=

=

=

=

´

=

=

=

w

J

J

w

p

J

w

w


oleObject6.bin

image7.wmf
(

)

(

)

revolution

radians

t

s

t

s

rad

rpm

0

.

1

2

3

.

6

2

5

.

1

4

.

8

0

2

?

5

.

1

/

4

.

8

60

2

80

0

2

1

2

1

=

=

+

=

+

=

=

=

=

´

=

=

p

w

w

J

J

p

w

w


oleObject7.bin

image8.wmf
(

)

(

)

s

revolution

radians

t

s

t

s

rad

rpm

8

.

0

2

04

.

5

2

2

.

1

0

4

.

8

2

?

2

.

1

0

/

4

.

8

60

2

80

2

1

2

1

=

=

+

=

+

=

=

=

=

=

´

=

p

w

w

J

a

w

p

w


oleObject8.bin

image9.wmf
Nm

I

T

m

kg

I

s

rad

t

t

s

rad

rpm

s

t

s

rad

5

.

19

15

3

.

1

/

3

.

1

/

5

.

321

)

3

15

(

5

.

366

?

/

5

.

366

60

2

3500

3

/

15

2

1

1

2

1

2

1

2

2

=

´

=

=

=

=

´

-

=

=

-

+

=

=

=

´

=

=

=

a

w

w

a

w

a

w

w

w

p

w

a


oleObject9.bin

image10.wmf
kg

k

I

m

mk

I

m

kg

T

I

I

T

s

rad

Nm

T

m

mm

k

59

.

39

215

.

0

83

.

1

/

83

.

1

6

11

/

6

11

215

.

0

215

2

2

2

2

2

=

=

=

=

=

=

=

=

=

=

=

=

a

a

a


oleObject10.bin

image11.wmf
s

rad

rpm

/

9

.

153

60

2

1470

2

=

´

=

p

w


oleObject11.bin

image12.wmf
s

m

v

r

v

m

mm

r

m

mm

d

/

32

.

12

9

.

153

08

.

0

08

.

0

80

16

.

0

160

=

´

=

=

=

=

=

=

w


oleObject12.bin

image13.wmf
2

1

2

1

2

1

2

1

2

2

1

/

3

.

51

3

9

.

153

?

3

/

9

.

153

0

s

rad

t

t

t

t

t

t

s

t

s

rad

=

=

=

-

=

-

=

-

+

=

=

=

=

=

a

a

w

w

a

w

w

a

w

w

a

w

w

a

w

w


oleObject13.bin

image14.wmf
2

/

104

.

4

3

.

51

08

.

0

s

m

r

a

=

´

=

=

a


oleObject14.bin

image15.wmf
(

)

(

)

(

)

)

1

_(

78

.

52

78

.

52

0

39

.

26

2

2

0

39

.

26

2

39

.

26

2

2

.

4

?

0

max

max

max

max

2

1

max

2

1

w

w

w

w

w

w

J

p

J

w

w

w

=

=

+

=

´

+

=

+

=

=

´

=

=

=

=

=

A

A

A

A

A

t

t

t

t

t

radians

s

revolution

t

t


oleObject15.bin

image16.wmf
(

)

(

)

(

)

)

2

_(

79

.

527

79

.

527

0

89

.

263

2

2

0

89

.

263

2

89

.

263

2

42

0

?

max

max

max

max

2

1

2

max

1

w

w

w

w

w

w

J

p

J

w

w

w

=

=

+

=

´

+

=

+

=

=

´

=

=

=

=

=

B

B

B

B

B

t

t

t

t

t

radians

s

revolution

t

t


oleObject16.bin

image17.wmf
s

rad

/

6

.

6

88

57

.

580

88

57

.

580

88

79

.

527

78

.

52

max

max

max

max

=

=

=

=

+

w

w

w

w


oleObject17.bin

image18.wmf
(

)

(

)

2

2

2

2

1

2

2

2

1

2

2

2

1

2

2

2

1

2

2

2

1

/

82

.

0

39

.

26

2

0

6

.

6

2

2

2

2

2

2

?

39

.

26

/

6

.

6

0

s

rad

radians

s

rad

=

´

-

=

=

-

=

-

=

-

+

=

=

=

=

=

a

a

J

w

w

J

aJ

J

w

w

aJ

w

w

aJ

w

w

a

J

w

w


oleObject18.bin

image19.wmf
(

)

(

)

2

2

2

2

1

2

2

2

1

2

2

2

1

2

2

2

1

2

2

2

1

/

08

.

0

89

.

263

2

6

.

6

0

2

2

2

2

2

2

?

89

.

263

0

/

6

.

6

s

rad

radians

s

rad

=

´

-

=

=

-

=

-

=

-

+

=

=

=

=

=

a

a

J

w

w

J

aJ

J

w

w

aJ

w

w

aJ

w

w

a

J

w

w


oleObject19.bin

image20.wmf
(

)

2

2

/

34

.

0

33

.

0

1115

.

0

33

.

0

66

.

0

/

1115

.

0

20

33

.

3

56

.

5

?

20

/

56

.

5

3600

1000

/

20

/

33

.

3

3600

1000

/

12

s

rad

r

a

r

a

m

r

m

d

s

m

t

u

v

a

at

u

v

a

s

t

s

m

h

km

v

s

m

h

km

u

=

=

=

=

=

=

=

-

=

-

=

+

=

=

=

=

´

=

=

´

=

a

a


oleObject20.bin

image21.wmf
(

)

(

)

m

t

v

u

s

s

s

t

s

m

h

km

v

s

m

h

km

u

9

.

88

2

20

56

.

5

33

.

3

2

?

20

/

56

.

5

3600

1000

/

20

/

33

.

3

3600

1000

/

12

=

+

=

+

=

=

=

=

´

=

=

´

=


oleObject21.bin

image22.wmf
s

rad

rpm

/

4

.

209

60

2

2000

=

´

=

p

w


oleObject22.bin

image23.wmf
s

m

r

v

m

r

m

d

/

42

.

31

4

.

209

15

.

0

15

.

0

3

.

0

=

´

=

=

=

=

w


oleObject23.bin

image24.wmf
2

1

2

1

2

1

2

1

2

2

1

/

1

.

2

50

)

4

.

209

16

.

314

(

?

50

/

16

.

314

60

2

3000

/

4

.

209

s

rad

t

t

t

t

t

t

s

t

s

rad

rpm

s

rad

=

-

=

=

-

=

-

=

-

+

=

=

=

=

´

=

=

a

a

w

w

a

w

w

a

w

w

a

w

w

a

p

w

w


oleObject24.bin

image25.wmf
2

/

3

.

0

1

.

2

15

.

0

s

m

r

a

=

´

=

=

a


oleObject25.bin

image1.wmf
2

1

2

1

2

1

2

1

2

2

1

/

84

.

0

5

99

.

21

18

.

26

?

5

/

18

.

26

60

2

250

/

99

.

21

60

2

210

s

rad

t

t

t

t

t

t

s

t

s

rad

rpm

s

rad

rpm

=

-

=

=

-

=

-

=

-

+

=

=

=

=

´

=

=

´

=

a

a

w

w

a

w

w

a

w

w

a

w

w

a

p

w

p

w


oleObject1.bin

image2.wmf
(

)

(

)

s

revolution

radians

t

t

17

.

19

2

43

.

120

2

5

18

.

26

99

.

21

2

2

1

=

=

+

=

+

=

p

w

w

J


