Introduction to work and power 1/2
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Introduction to work and power 2/2

e vl it i i This section covers the concepts of mechanical work and power as they apply

EvEyTEy COTVERSALGNS, they have speailic mesnings to the linear and rotational motion of moving objects and mechanical
In the context of angineering machanico. [ is Gﬂmpﬂne Htﬁ.

important o undestand and appropriately use the
cormest termninology,

Mechanical work and power may be calculated for given physical situations

“» O = provided that appropriate data Is avallable.
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Mechanical work

Mechanical work is defined in terms of linear or rotational effort, when the
resuit produced by the effort is the movement or rotation of a body.

For example, in the diagram below, the force F causes a linear movement with
a distance of §.
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Select the correct definition of mechanical work.

Click the correct answer.

Mechanical work is defined in terms of linear or rotational effort, when the result
produced by the effort is the movement or rotation of a body

Mechanical work is the result produced when the movement or rotation of a body is
defined in terms of linear or rotational motion

Mechanical work is defined in terms of linear or rotational motion, when the result
produced by the motion is the movement or rotation of a body

Mechanical work is defined in terms of maintenance and/or repair effort on a
mechanical body such as an automobile

Do you know the answer?




The relationship between force and work done for linear motion

In linear motion, if a force F is applied to a body which moves in a straight line, a distance S in the direction of the force, then
the work W done by the force on the body is said to be the product of the force and the distance.

where:
W is the work done
W=FxS F is the force acting on the body

S is the distance that the body moves
4 £
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Work and force equation

< 1) Represented by the symbol S in the
equation W= FxS.
2) Represented by the symbol F in the
e | equation W= F x S.
3) Represented by the symbol W in the
1
HEREN

equation W= F x S.

pone~ J Fint M Challenge



Match the equation symbol with the correct description for the equation W = FS.

W Drag statements on the right to match the left.

w =3 The work done i

E =a  The applied force e

S ea  The displacement of the body e
Do you know the answer?




The components and 51 unit for work done

The unit of work follows from the equation W = F X §.

If the units of force and distance are newtons and metres respectively, then the unit of
work is the newton metre.

Work is a new physical guantity different from both force and distance. It is therefore
convenient to give the unit of work a special name.

The Sl unit of work equal to 1 N.m is called the joule, denoted by J.
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Type your answer in the box.

The Sl unit of work equal to 1. N.m is called the | !

Do you know the answer?




Calculate the work done by a constant force for linear motion

Determine the work done by a force of 50 N moving a distance of 3 m in the direction of the force.

Solution to Solution to Solution to

mple 1 Ex le 2
S Example 1 A Example 2 Example 2
(continued)
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Calculate the work done by a constant force for linear motion

Work done:
W=Fx§
=SA0NX3m
= 1507
Solution to Solution to Solution to
E ledl Ex le 2
rampie Example 1 A Example 2 Example 2

(continued)
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Calculate the work done by a constant force for linear motion

A hoist lifts a load of 1.5 t through a vertical distance of 20 m.

Determine the amount of work done against gravity.

Solution to Solution to Solution to

E led Example 2
rampie Example 1 ampse Example 2 Example 2
(continued)




Calculate the work done by a constant force for linear motion

The work is done against gravity, i.e. against the weight of the load.

The weight of the load is:

Fu=mg
= 1,500 kg % 9.81 N/kg
= 14,715 N
Solution to Solution to Solution to
E led Ex le 2
rampie Example 1 A Example 2 Example 2

(continued)

GIVE FEEDEACK




Calculate the work done by a constant force for linear motion

The work done against this force is:

W=Fx§
= 14,715N %X 20 m
= 294,300 ]
= 294.3k]
Solution to Solution to Solution to
E ledl Ex le 2
rampie Example 1 A Example 2 Example 2

(continued)
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A chocolate biscuit has an energy content of 490 kilojoules.
What displacement will be necessary for a force of 49 N (lifting
a 5 kg mass) to cover in order to perform enough work to
consume the energy content of the chocolate biscuit?
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Click and type your answer here

INSTRUCTIONS

* Nointermediate steps are required

*  If you choose to show steps, write one on each line.

*  Write your final answer on the last line,

* The computer will check all your work in detail when you click
*Submit®.

_ Each hint will reduce the credit reostved for this question



Type your answer in the box.

When a person lifts a 20 kg mass from the ground to a height of 2 metres, the amount of work done is
| ). (Answer correct to 1 decimal place.)

Do you know the answer?




The relationship between torque and work for rotational motion

In rotational terms, torque T is analogous to force, i.e. torque is a turning effort.
Similarly, angular displacement 0 is analogous to linear displacement.

This analogy can be used to arrive at the expression for work done by torque on a rotating object.

where:

W is the work done
W =TX
g T is the torque

0 is the angular displacement
< <

Since torque is measured in newton metres and angular displacement in radians, which are dimensionless, it can be seen
that work done by torque can also be measured in joules.




Match the equation symbol with the correct description for the equation W =T - 6.

w Drag statements on the right to match the left.

w =a  The work done on a rotating object
T =a  The torque acting on the object
0 i The angular displacement of the

object in radians

Do you know the answer?




Work and torque equation

1) Represented by the symbol T in the
equation W=Tx 6.
2) Represented by the symbol W in the

equation W=Tx6.
3) Represented by the symbol 0 in the
equation W=Tx 0.

it Jl Challenge



Calculate the work done by a constant force for rotational motion

Example

A flywheel makes 200 revolutions while the torque applied to it is 35 N.m. Determine the work done.

Example Solution
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Calculate the work done by a constant force for rotational motion

Solution
Angular displacement must be expressed in radians:

& = 200 revolutions
=200 %2n
= 1,257 rad

Work done:

W =Tx0
= 35 X 1,257

43,980 |

= 44K

Example Solution
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Type your answer in the box.

The work done by a torque of 87 Nm applied to a car wheel that turns through 16 revolutions is
| ). (Answer to the nearest joule.)

Do you know the answer?




Determine the work done by a torque of 100 Nm applied to INSTRUCTIONS

a car wheel that turns through 50 revolutions. - ‘Nokienmediate ars required
* [Ifyou choose to show steps, write one on each line.

oY o *  Write your final answer on the last line.

E * The computer will check all your work in detail when you click "Submit”.
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Click and type your answer here




Power

When work is being done continuously over a period of time, the time rate of doing work
is called power, P.

The unit of power is equal to one joule of work per second of time, i.e. J/s.

The name given to the unit of power is the watt, denoted by W.

GIVE FEEDBACK “



Type your answer in the box.

The rate of doing work is called | \

Do you know the answer?




The relationship between power and work done

Power is the time rate of doing work.

where:

P is the average power

W is the work done

r:( is the time taken to do the work
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Match the correct description to the equation symbol in the equation P = ? 4

,W Drag statements on the right to match the left.

£ ea  The average power e

w ea  The work done i

¢ ea  The time taken to do the work "
Do you know the answer?




The components and 81 unit for power

The unit of power follows from the definition and is equal to one joule of work per second
of time, i.e. 1/s. The name given to the unit of power is watt, denoted by W.

The Sl unit was named after the Scottish engineer James Watt who, in the late 18th
century, according to a historical anecdote, established another unit of power called
horsepower, after actual experiments with strong dray horses. The horsepower, equal to

746 watts, is about 50 per cent more than the rate that an average horse can sustain for
a working day.
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What is the Sl unit for power?

Click the correct answer.
watt
what
joule
horsepower

who

Do you know the answer?




Distinguish hetween the concepts and units of mechanical work and power

Be careful to avoid confusion between W as a symbol for work done and W as a unit
symbol for power.
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Choose the correct statements regarding the equation P = tﬂ .

Check all that apply.
The equation symbol P represents power which is measured in watts (symbol W)
The equation symbol W represents work which is measured in joules (symbol J)
The equation symbol P represents power which is measured in joules (symbol J)
The equation symbol W represents work which is measured in watts (symbol W)

The equation symbol t represents time which is measured in seconds (symbol s)

BB BIEIR]ID

The equation symbol t represents torque which is measured in newton metres (symbol
Nm)

Do you know the answer?




Calculate average power of a moving body

Example

If it takes 27 seconds for a hoist to perform 294.3 kJ of work, what is the average power required?

Example Solution
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Calculate average power of a moving body

Solution
W
Power = —
t
- 2943 K]
T 27s
= 10.9k]/s
= 10.9 kKW
Example Solution
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Eatannina the power required to perform 392.4 joules of INSTRUCTIONS

work in lifting a 20 kg mass in 2 minutes, . Hninis late steps are required

E_ « If you choose to show steps, write one on each line.

B \ *  Write your final answer on the last line.

3 = The computer will check all your work in detail when you click *Submit”.

i R OE——

Click and type your answer here __( :




Type your answer in the box.

The work done when 2 kW of power is applied to a body for 1 minute is | | kJ. (Answer
to the nearest Kilojoule.)

Do you know the answer?




The relationship between force and power for linear motion

When work is done by a force moving with a constant linear velocity v, we can substitute S = v t into the expression for power
to obtain an alternate equation for power:

X
P=£=F S =th _Fy
L t [
B
where:
P is the power

F is the applied force

v is the velocity
< 4
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Match the equation symbol (from P = F v) with the correct description.

W Drag statements on the right to match the left.

p =3 The power i

E =a  The applied force e

v ea  The velocity e
Do you know the answer?




Calculate average and instantaneous power associated with linear motion

Example
A train moving at 63 km/h requires 40 kN of tractive effort at this speed.

Determine the driving power.

Example Solution
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Calculate average and instantaneous power associated with linear motion

Solution
¥ =63 km/'h
= 17.5m/s
Power:
P=Fw
=40 kN %X 17.5m/s
= 700 kN m/s
= 700 kW
Example Solution
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Avehicle moving at 110 km/h requires 5886 N of tractive INSTRUCTIONS

effort at this speed. Determine the driving power. (Answer to
the nearest whole number.)

Mo intermediate steps are required

E » If you choose to show steps, write one on each line.

R Write your final answer on the last line.

_ The computer will check all your work in detail when you click *Submit®.

_.' . | -:-I -g-lullvj J‘ﬁ'|_ — Each Iint will recuce the credl recehved Tor ik question
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Click and type your answer here
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Type your answer in the box.

A vehicle moving at 60 km/h requires 2400 N of tractive effort at this speed. The driving power required is
| 'KW. (Answer to the nearest kW.)

Do you know the answer?




The relationship between torque and power for rotational motion

When work is done by a torque applied through a rotating member such as a shaft
turning with a constant angular velocity w = % substitution yields:
W 'xe Towt

P = =
t t t

=Tuw

Therefore the power produced by a torque in rotational motion is:

P=Tuw

where w is constant or average angular velocity in radians per second.
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Power and torque

1) Represented by the symbol w in the

equation P = T w (two words).

2) Represented by the symbol P in the
, ﬂ equation P = T w.

3) Represented by the symbol T in the
equation P = T w.

bone I Hint M Chalenge




Match the equation symbol with the correct description for the equation P = T w.

W Drag statements on the right to match the left.

# oo The power produced iedit

T =a  The applied torque i

w =a  The angular velocity e
Do you know the answer?




Calculate average and instantaneous power associated with rotational motion—Example

Example

An output shaft of an electric motor rotates at 1450 rpm and produces a torque of 81

N.m.
What is the shaft power?
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Calculate average and instantaneous power associated with rotational motion—Example
Example

An output shaft of an electric motor rotates at 1450 rpm and produces a torque of 81

N.m.
What is the shaft power?

Solution

21X 1,450
60
151.8 rad/s
Pr="Tin
81 N.m x 151.8 rad/s
12,300 W
=123 kKW

]



Type your answer in the box.

An electric motor rotates at 900 rpm (which is equivalent to | | rad/s) and produces a
torque of 52 N.m. (Answer correct to two decimal places.)

The shaft power is equal to | |KW. (Answer correct to one decimal place.)

Do you know the answer?




Etcutate the power of an electric motor that produces a torque
of 12.73 N.m. when It rotates at 600 rpm.

(Answer correct to the nearest watt).

B
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SOEEE
B undo

Click and type your answer here

INSTRUCTIONS

*  No intermediate steps are required

«  [|f you choose to show steps, write one on each line.

«  Write your final answer on the last line.

«  The computer will check all your work in detail when you click
*Submit”.

_ Each hunt will nechuce the credit received for thas quisstion



How the work done in accelerating a body can he related to its change of velocity for linear motion

When a constant force or torque is available to accelerate a body in linear or rotational
motion, the work done can be related to the acceleration produced.

This relationship can be used to determine the work necessary to change the velocity of a
body in linear or rotational motion.
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Type your answer in the box.

When a constant force or torque is available to accelerate a body in linear or rotational motion, the
'done can be related to the | ' produced.

Do you know the answer?




The formula for the work done in accelerating a mass [change the velocity of a body) for linear motion 1/3

If a body of mass m is acted upon by a net accelerating force F over a distance §, the
work doneis W = F§.

At the same time:

S:vuvbﬂ.

ok
and:

F=ma

=m (=)
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The formula for the work done in accelerating a mass [change the velocity of a body) for linear motion 2/3

Substituting into the work equation:

w

FxS
Sl e

m : ;
?[_V = Vo] X{V + vo)

i

= ) [1|J-:.1_ v.al"
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The formula for the work done in accelerating a mass [change the velocity of a body) for linear motion 3/3

Therefore the work done in accelerating a mass m from an initial velocity v to a final
velocity v is given by:

This equation has a special significance with respect to the quantity called kinetic energy
and it can be used to calculate the work required to change the velocity of a body.



Match the equation symbol with the correct description for the equation W = %{_v - vﬁ_] :

,W Drag statements on the right to match the left.

w @8  The work done

m g2 The mass of the body

v g2 The final velocity of the body

Vo g8  The initial velocity of the body
Do you know the answer?
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Calculate the work done and power required to accelerate a body in linear motion

Determine the force, work and average power required to accelerate a car of mass 1.2 tfromrestto V2 km/hin 16 s.

Alternative
Determine the = Determine the | Determine the method for Calculation of
Example : . ; i MNote
acceleration force required | work required | calculation of power
work
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Final velocity:

Acceleration:

Example

GIVE FEEDEACK

Calculate the work done and power required to accelerate a body in linear motion

Determine the
acceleration

72 km/h
20 m/fs

'1.1

¥ =¥
¢
20-10
16
= 1.25 m/5?

Alternative
method for
calculation of

Determine the
work required

Determine the
force required
work

Calculation of
power

MNote




Force required:

Example

GIVE FEEDEACK

Calculate the work done and power required to accelerate a body in linear motion

Determine the
acceleration

F=ma

1,200 kg X 1.25 m/s>
1,500 N

1.5 kM

Alternative
Determine the Determine the method for
force required  work required | calculation of
work

Calculation of
power

MNote




Wark required:

Example

GIVE FEEDEACK

Calculate the work done and power required to accelerate a body in linear motion

Determine the
acceleration

= 1200 202 - 0

= 240,000]
240 kJ

Alternative
Determine the = Determine the method for
force required = work required @ calculation of
work

Calculation of
power

MNote




Calculate the work done and power required to accelerate a body in linear motion

Alternatively, distance travelled can be determined:

Hence:

Determine the

Example :
acceleration

GIVE FEEDEACK

T L] IJf

S ={—

&

w ( 2“; 2 )x 16

160 m

W=FxS§
1.5 kN ¥ 160 m
240 kJ

Alternative
Determine the | Determine the method for
force required | work required | calculation of
work

Calculation of
power

MNote




Calculate the work done and power required to accelerate a body in linear motion

Average power can now be calculated:

Determine the
Example :
acceleration

GIVE FEEDEACK

bW

240 k]
~ l6s
= 15 kW

Alternative
method for
calculation of

Determine the
work required

Determine the
force required
work

Calculation of
power

MNote




Calculate the work done and power required to accelerate a body in linear motion

It should be understood that these results refer to the force, work and power associated with the acceleration of the mass only.

Work and power due to other causes, such as frictional resistance, must be allowed for separately if required.

Alternative
Determine the = Determine the | Determine the method for Calculation of
Example A : . ) Note
acceleration force required | work required | calculation of power
work
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Calculate the work done during this action. (Answer to the INSTRUCTIONS
Aol i »  Nointermediate steps are required

S = W ;] = If you choose to show steps, write one on each line.
el "" ml':' j*fﬁ] [ Clear | = Write your final answer on the last line.

_ | . Clearline | »  The computer will check all your work in detail when you click "Submit".
i 'J 5|rJ m mH D= |:|| — g e i

o ; ) I . Undo _ Esch hint will rechuce the oredit recetved for Dis Gusstion
PE |
Click and type your answer here (

SUBMIT SHOW ANSWER



Knowing that the work done during this action is - 240,000]
calculate the power required for this action.

(Answer to the nearest watt).

+
v

-] B ) ——

S L Semm— =

Clear line

|-1'.

() v EFJ | Yd"J E?n Undo

Click and type your answer here

INSTRUCTIONS

No intermediate steps are required

If you choose to show steps, write one on each line.

Write your final answer on the last line.

The computer will check all your work in detail when you click "Submit”.

_ Each hint will redisce the credit received for this question



' r_:alnuiate the magnitude of the braking force required to | INSTRUCTIONS

' achieve this result.

= Nointermediate steps are required

« If you choose to show steps, write one on each line.

*  Write your final answer on the last line.

= The computer will check all your work in detail when you click *Submit”®.

Ml =4 _*ﬁ_i‘-ﬂ‘]:l= I e v e e s e o

+
ijn‘!mlvju. ] #|. Undo

(Answer to the nearest newton).

Click and type your answer here =t




A 1200 kg car travelling at 72 km/h is brought to rest in 4
seconds.

o p—— IRETRUETIGHS
b declie = K imarnachyis sheps are regaked
Ve 2 st reve) R iy
— & The romperiar il chack Wl e s detsl when s dids SEnl,

gl o=l || —
Edl= ] mef o]« e

Rk Wi By Mo it i |{-‘|

X




A 1200 kg car travelling at 72 km/h is brought to rest in 4 e i i . P | s
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A 1200 kg car travelling at 72 km/h is brought to rest in 4
seconds.
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Type your answer in the box.

A 1300 kg car travelling at 36 km/h (10 m/s) is brought to rest in 2 seconds.

The acceleration required to achieve this result is | ‘m/s?.
The braking force required to achieve this result is | 'N.
The work done to achieve this result is | 1.

The power required to achieve this result |5| |W.

Do you know the answer?




How the work done in accelerating a hody can be related to its change of angular velocity for rotational motion 1/2

By analogy with linear motion, if a body of mass moment of inertia I is acted upon by a
net accelerating torque T over an angular displacement @, the work doneis W = T X% 6.

0=w,, Xt
S+ g
s ity
=7 )
and:
I'=1Ixa

"

1)
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How the work done in accelerating a hody can be related to its change of angular velocity for rotational motion 2/2

Substituting into the work equation:

W=Tx0

S

5 | :
(T';“:' = (lJ.:}.])[{,ﬂ' + wo

I

= E[-U.Jl = {U‘E}

< BACK GIVE FEEDBACK “



Type your answer in the box.

The equation W = %gml - wgy shows the relationship between the | ‘done in
rotational motion and the change in | ' velocity.
Do you know the answer?




State the formula for the work done in accelerating a mass moment of inertia (change the angular velocity of a
body) for rotational motion

The work done in accelerating a body of mass moment of inertia I from initial angular velocity w, to a final angular velocity w is
given by:

where:

W is the work done
W= —(0? - w, I'is the mass moment of inertia of the body
w is the final angular velocity

Wy is the initial velocity
< <

GIVE FEEDBACK



L= w1 with the correct description.

Match the equation symbols from W = X

 Drag statements on the right to match the left.

w o0 The work done
1 = The mass moment of inertia of the
body
w @8  The final angular velocity
wo oo The initial angular velocity
Do you know the answer?

-----




Calculate the work done and power required to accelerate a body in rotational motion—Example 1/5

Example

Determine the torque, work and average power when a flywheel of mass moment of
inertia of 53 kg.m? is accelerated from 700 rpm to 1500 rpm in 24 s.

GIVE FEEDBACK CONTINUE >



Calculate the work done and power required to accelerate a body in rotational motion—Example 2/5

Solution
Initial angular velocity:
Wy = 700 rpm
= 73.3rad/s
Final angular velocity:
w = 1,500rpm
= 157.1 rad/s
Angular acceleration:
g e
t
157.1 = 73.3
- 24
= 3.49rad/s?



Calculate the work done and power required to accelerate a body in rotational motion—Example 3/5
Torque required:

T =l
53 kg.m? X 3.49 rad/s?
185 N.m

Work done:

W = I?{'l’.ﬂz = U."ﬁ:]

53
%{15?.1 2 _ 7332

511,465 ]
511.5k]



Calculate the work done and power required to accelerate a body in rotational motion—Example 4/5

Alternatively, angular displacement can be determined:

e (m -;UJ(J:)i
_ ( 157.1 21— 73.3 .}X}i

= 2,764 rad

Hence:

W=T7Tx6
= 185N.m X 2,764 rad
= 511,465]
= 511.5k]



Calculate the work done and power required to accelerate a body in rotational motion—Example 5/5

Average power can now be calculated:

Po=i
s

 5115K]
T 24s

= 21.3kW

< BACK GIVE FEEDBACK “



Type your answer in the box.

A flywheel of mass moment of inertia of 10.8 kg.m * is accelerated from rest to 955 rpm (100 rad/s) in 5 s.

The angular acceleration required to achieve this change in angular velocity is | |

radfs?

The torque required to produce this angular acceleration is | 'Nm.
The work done in this case is | | joules.

The average power to achieve this result is | watts.

Do you know the answer?




Free length of a coil spring

Sty Bl e e It is possible to consider the relatively simple but useful case of work done in
by & chnging fors such as detormming s ool kping deforming a coil spring.

“« » O =

This case involves a variable force changing at a uniform rate.

This treatment requires consideration of the undeformed length of a coil spring.
usually referred to as its free length,

GIVE FEEDBACK “




Type your answer in the box.

The undeformed length of a coil spring is referred to as its |
| . (Type one word in each box.)

Do you know the answer?




Hooke's law for a linear spring

It is found that within the normal operating limits of the material, the force required to produce axial compression or
elongation of the spring is directly proportional to the amount of deformation from the free length.

We can express this as a formula:

where:

x is the amount of elongation or compression
F is the force corresponding to the amount of deformation

. 12 is the constant of proportionality

GIVE FEEDBACK ot




Work done deforming a coil spring

4 1) In the equation F = kx, the symbol k

. | | I refers to the spring
2) In the equation F = kx, the symbol F

- refers to the
‘ ‘ I ‘ 3) In the equation F = kx, the symbol x

refers to the

" Done Challenge



Match the symbols from the equation F = k x with the correct description.

w Drag statements on the right to match the left.

The amount of elongation or gese
X = : ERan=
compression
I e The force corresponding to the
amount of deformation
k =a  The constant of proportionality
Do you know the answer?




Spring modulus or spring constant

The constant of proportionality k is known as the spring modulus, or simply spring
constant, and represents the force required to deform the spring a unit distance.

GIVE FEEDBACK “



Type your answer in the box.

The constant of proportionality k in the equation F = k x is known as the spring | or
spring | !

Do you know the answer?




The components and 81 unit for spring constant

The most common practical unit for expressing spring constants is the newton per
millimetre (N/mm).

However, it is sometimes necessary to convert from this practical unit into the more

fundamental newton per metre (N/m) to ensure dimensional homogeneity of calculations
performed.

GIVE FEEDBACK “



What is the Sl unit for the spring modulus?

Click the correct answer.

Do you know the answer?




Calculate the force in deforming a coil spring from its free length

Example

Determine the initial, final and average force when a coil spring is stretched 12 mm from its free length. The spring constant is 200 N/mm.

Example Solution

GIVE FEEDEACK




Calculate the force in deforming a coil spring from its free length

Solution
The initial force is zero, as the term 'free length' implies. Therefore Fy = 0. The final force, i.e. at the end of stretching, is:

F=kx
= 200 N/mm x 12 mm
= 2400 N

The average force is:

= Fg+ F
2
0+ 2,400
2
L200N

Example Solution

GIVE FEEDEACK




Type your answer in the box.

A coil spring is stretched 22 mm from its free length. The spring constant is 168 N/mm.

The initial force is | N.
The final force is | |N.
The average force is | 'N.

Do you know the answer?




The formula for work done in deforming a coil spring from its free length 1/2

Work done in deforming a spring can be calculated using:

W =F,ux

When Fy = 0 and F = k x, the average force is:

F - Fu + F
- B e T
Substitution yields:
W =Fuex
kx
= —23x
2
kx?

GIVE FEEDBACK CONTINUE >



The formula for work done in deforming a coil spring from its free length 2/2

Therefore work done in deforming a coil spring from its free length is:

kx?
2

W =

where:
k Is the spring constant in N/m

x is the amount of elongation or compression in m



2
Match the symbols from the equation W = k; with the correct description.

,W Drag statements on the right to match the left.

W The work done in deforming the spring .
inJ 111
k o The spring constant in N/m
» The amount of elongation or o
compression in m s

Do you know the answer?




Calculate the work done in deforming a coil spring from its free length

Example 1

Determine the amount of work done by the variable force when stretching a spring 12 mm from its free length if the spring constant is 200
N/mm.

Solution to Solution to
Example 1 Example 2
ampie Example 1 e Example 2

GIVE FEEDEACK




Calculate the work done in deforming a coil spring from its free length

Solution 1
Work done:
W =F,,x
= L2200 N X 0,012 m
= l44]
Solution to Solution to
Ex lel Example 2
AT Example 1 e Example 2

GIVE FEEDEACK




Calculate the work done in deforming a coil spring from its free length

Example 2

kx?
3

Use the equation W = to check the answer obtained in Example 1.

Solution to Solution to
Ex lel Example 2
AT Example 1 ee Example 2

GIVE FEEDEACK




Calculate the work done in deforming a coil spring from its free length

‘Solution 2
Using base units, k = 200,000 N/m and x = 0.012 m

[ Substitute:

kx?

200,000 % 0.0122
2

F

W=

= 1447
Solution to Solution to
Ex el Example 2
AT Example 1 e Example 2

GIVE FEEDEACK




Type your answer in the box.

The work done in stretching a spring 22 mm if it has a spring constant of 168 N/mm is
| joules. (Answer correct to three decimal places.)

Do you know the answer?




'alculate the work done in stretching a spring 200 mm if it — INSTRUCTIONS

has a spring modulus of 53 N/mm. . Noi ediate are required
=  If you choose to show steps, write one on each line.

UAngNSE CORNCE ) TV TIORIaNt Jotie). = Write your final answer on the last line,

E ) * The computer will check all your work in detail when you click *Submit”.

o 5 \ ) i _ — Each hirt will recisce 1 crodl msived T This question
:, ;I " > | % ] DI_I EI _
¢ @ e

fﬂl]l‘l'l El!l .Hi m|v E o

Click and type your answer here

sUBMIT SHOW ANSWER






