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MODULE 08
Lesson ’2 Rotational Dynamics part 1

Force and Angular Velocity

Angular velocity describes how fast an object rotates.

When a force acts on an object, it can cause the object to rotate about an axis and increase its angular
velocity.

Example: Toy Top

If you wrap a string around a toy top and pull hard, you can make the top spin rapidly.

The force of the string acts at the outer edge of the top and in a direction that causes rotation.

How does the force cause rotation?

A force produces a rotational effect when it acts at a distance from the axis of rotation and in a direction
that causes the object to rotate.

The farther the force is applied from the axis, the greater the rotational

effect.

Example: Spinning a Top

When you pull the string wrapped around a toy top:

» The force acts tangentially to the circular path. x
* The force causes the top to rotate.

= [t increases the top's angular velocity.

« Applying the force farther from the axis produces a greater rotational effect.

Key Idea: A force can change the angular velocity of an object when it is applied at a distance from the
axis of rotation in a direction that causes rotation.
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PHYSICS-MODULE 08-ROTATIONAL MOTIONl MODULE 08
Extended Objects & How Force Affects Rotation

An extended object is an object that has a definite shape and size.

In the case of an extended object, a force can change its angular velocity when the force is applied in a
specific way.

Key Idea
The effect of a force on the rotation of an object depends on:

¢ Magnitude of the force
» Distance from the axis of rotation

= Direction of the force

3. How Does Force Affect Rotation?
How can you exert a force to open a door easily?

To get the most effect from the least force, you should exert the force as far from the axis of rotation as
possible.

Example: Opening a Door
The door rotates about an axis that is an imaginary vertical line through the hinges.
The doorknob is near the outer edge of the door.

To open the door effectively, apply the force on the doorknob at right angles to the door.

4. Factors Affecting Rotation o ' Top view _... vttm o %] }
The change in angular velocity depends on: E :
ge in ang y dep wp mT \HL {m L' = é’
(1) Magnitude of the Force )il ] X A 4 F
The magnitude of the force affects the rotational effect. / eu ' ‘?
(a) Maimum toegue > (b} Zeto torque (c) Less torque

(2) Distance from the Axis

The farther the force is applied from the axis of rotation, the greater the rotational effect.

(3) Direction of the Force
The direction in which the force is applied affects the rotational effect.

A force applied perpendicular to the door produces the greatest effect.

5. Effect of the Force

Situation Effect
Force applied in an ineffective direction No Effect
Force applied at an angle & M0 & e 8 h 7 Some Effect

Force applied farthest from the hinges and perpendicular to the door Maximum Effect

0509886279 sac pliac ol /1



N 354e] '} Rotational Dynamics

Zero Torque & the Lever Arm — Practice

Important Rule

To get the most effect from the least force, apply the force as far from the axis of rotation as possible
and at an angle perpendicular to the object.
Door Example

» Axis of rotation — Hinges

* Point of application — Doorknob

* Best direction — Perpendicular to the door

e Result — Maximum effect St

No effect Some effect Maximum effect
e D — ——

| N i
1
| f |
2 . N Z ] =)
No effect Some effect Maximum effect

- Axds of rotation

Complete the given sentences: e
F1 will not cause rotation because it is applied directly at the axis of rotation. T

F2 will not cause rotation because it is parallel to the lever arm (along the door). ) I f WF,
F: will cause rotation because it is perpendicular to the lever arm. L

1. Which of the shapes shown (A—D) produces the least torque when the same force is applied at the
point indicated on each door?

, (
e \ o~ ,u‘: o~ ™

D)0 (AR “C@) & (G 0,4
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PHYSICS:-MODULE 08-ROTATIONAL MOTIONI MODULE 08

Opening a Door — The door that has the greatest torque on is:

L B
"'"r.'//)-\/ e s

(c) ()

Opening a Door — The door that has the greatest torque on is:

When a person opens a door, a force ? is applied to the door
producing a torque (1) about the hinges.

Which of the following situations results in zero torque and
therefore does not help open therd door?

0509886279 sac pliac ol /1



M 351e],' B> M Rotational Dynamics

2. Based on the illustration, why does the applied force produce no rotational effect on the top-left door?

@ The force is applied parallel to the lever arm (along the door).
® The force is applied perpendicular to the lever arm.
© The force is applied perpendicular to the axis of rotation.

®© The force 1s applied directly at the axis of rotation.

3. Which of the following forces produces zero torque on an object?

@ A force applied perpendicular to the lever arm.
® A force applied far from the axis of rotation.
© A force whose line of action passes through the axis of rotation.

© A force applied perpendicularly at the handle.

4. A force F is applied to a door in six different ways, as shown.

For which pair of positions is the torque about the hinge equal to zero?

|
|

-

.,_[_\_\
|
M

[

|
|
|

t
1

@1&4 ®2&3 ©O5&6 02&S5

5. The figure shows five doors subjected to forces of equal magnitude.

Which of the following correctly ranks the torques about the hinge from least to greatest?

A { B

!
c D
N\ !

@E<D<C<B<A, ©® OE<DrB<A<C

1 |

\ £
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PHYSICS:-MODULE 08-ROTATIONAL MOTIONI MODULE 08
Opening a Door

+. Whatisthe easiest way toopen adoor?

Torque depends on both the applied force and the distance from the axis of rotation.

The farther the force is applied from the hinge, the greater the torque produced, and the
casier it is to rotate the door.

Identify the Axis of Rotation
The axis of rotation in a door is the hinges.

Axis of rotation in the door is:

Your Task

Look at the door illustration below.
Mark the point where applying force
would make the door open most easily.

Hint:
Choose the point farthest from the hinges.

The maximum or zero

- Force near hinges
i - Force at the edge (handle)

Conclusion

Maximum torque occurs when:
Distance from axis is maximum
& Ferce is applied perpendicular to the door

Einstein_AE

@
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M 351e],' B> M Rotational Dynamics

Torque — Definition, Formula, and Direction

3. Lever Arm (r)

The lever arm is the perpendicular distance from the axis of rotation to the line of action of the force.

llﬂ]’)(}l'ta]!t p{)il‘lts: Lever Arm Length

£
/
G i
w/ rsinfé A
rotation

 If the force is perpendicular, the lever arm equals the distance from axis to where force is applied.
« If the force is at an angle, the lever arm is:

L=rsiné
where: L = distance from the axis to the point of force ; 0 = angle between the force and the lever arm

Why lever arm matters: A larger lever arm produces a greater rotational effect for the same force.

4. Torque (1)
Torque is a measure of the ability of a force to rotate an object about an axis.
Definition: Torque is the measure of how much a force causes rotation.
Torque causes rotation. Depends on: (a) the magnitude of the force, (b) the direction of the force, (c) the
lever arm.
Torque Formula
T=F XL

If the force is applied at an angle:

T =Frsinf
Units
* Force — newtons (N)
» Distance — meters (m)
* Torque — newton-meters (N-m)

Perpendicular force — angle = 90°. Parallel force — angle = 0°.

Important notes
* Greatest torque occurs when the force is perpendicular to the lever arm: 0 = 90° = 1= Fr
* Greater lever arm — greater torque

Axis of Rotation: To calcula{e to:qua Gorreclly, an axis nf r otatm,n mus{ be speuﬁed

Direction of Tol que A .
Torque, like dlsplacement and f01 ce, is a \Bféu quantlt} b+
* Counterclockwise rotation — Positive torque '

* Clockwise, rotatlon = \IEgatne torque = R N

Note: A Idrger torque teadstoa grcatcr Lh‘mg_,e in angnlm‘ veitmt\«

0509886279 sse pliac craslisse /i



PHYSICS-MODULE 08-ROTATIONAL MOTIONI MODULE 08
Worked Example: Bolt and Wrench

A bolt on a car engine must be tightened with a torque of 35 N-m. You use a 25-cm long wrench and pull
the end of the wrench at an angle of 60.0° to the handle.

Find: (1) The length of the lever arm. (2) The force needed.

Solution
1. Lever arm

L=1 sinf = (0.25 m) sin(60.0°) = 0.217 m
2. Force needed

T
& Fl = Fi=i
~ 10217

~ 161N

Calculate the torque in each of the following cases if the wrench length is r = 110 em and the applied
force is F =50 N. For each diagram:

c)

O -

Wit

A uniform rod is pivoted at the left end. Four forces act on the rod as shown in the figure. Each force has a
magnitude of 100 N. The forces act at 0.5 m, 0.75 m, and 1.0 m from the pivot.

Determine the torque produced by each of the following forces (F1, Fz, Fs, F4).

0.25 m i 0.25 m
|
|

3 0.50 m
i

F, =100N F, =100N F; = 100N

Force F; acting
Force Iyaching. 4.0 1L AT 504 Lt L e L TN S N e
Force Factings.
Force P;act,mg

Fed B s
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M 351e],' B> M Rotational Dynamics

Worked Examples — Torque Calculations

1. If the door below is 0.90 m wide and you exert a force of 2.0 N, what is the magnitude of the resulting
torque?

@29N'm 18N'm ©045N'm ©®040N'm

2. A wrench of length 0.45 m is used to remove a bolt and is free to rotate about point a. An external
force of 85 N is applied to the wrench at an angle of 37°, as shown in the figure.

what are the magnitude and direction of the torque applied to the wrench? ———045m

& =

37

@+51.15N'm ®-23.02N'm ©-3825N'm ® +23.02N'm F

3. A bolt on a car engine must be tightened with a torque of 35 N-m. }

A 25-cm wrench is used, and the force is applied at an angle of 60° to the wrench handle. : "]

What magnitude of force must be exerted? \\_.\ A

@8IN ®I108N ©162N ©280N

4. A wrench is used to tighten a bolt with a torque of 40 N-m. h -‘$'_Jr
Se—— ‘\

The force is applied perpendicular to the 0,25 m wrench. What force is required?
@8N ®I20N ©160N ®©®200N

5. A torque of 55.0 N-m is required to turn a bolt. The maximum force that can be exerted is 135 N.

What is the minimum lever arm length required? — I

@02m ®04lm ©055m ®0.74m & .

6. A mechanic uses a 0.234 m wrench to apply a force of 232 N. A torque of 32.4 N-m is required.

What is the smallest angle between the force and the wrench that will produce the required torque? _ .3,
@30° ®37°
©45° ©60°

3>
b

_ - 1 ——
7. A bpanner i u&e,d to 10@5@& a bolL as ‘{:hOWn A f@rce fo’f ] 20 N is- dpplled al an angle of 115° to the
spanner handle. The distance from the plvoﬁf) the pomt of’: apphcatlon is 0.30 m. o

S a )
What is the torque exerted on the bolt? A 7R

@ 32.6N'm ) ®:72.6 Nm © 448 Nun :_:...@_55.2 leh A H |

0509886279 sse pliac craslisse /i



PHYSICS:-MODULE 08-ROTATIONAL MOTIONI MODULE 08

8. A wrench of length (1) is used to remove a bolt and is free to rotate about point (a). An external force
(2F) is applied perpendicular to the wrench, as shown in the figure below.

Which of the following cases is the torque on the wrench equal to half the torque in the figure above?

0509886279 sac pliac cpanylae /1



N 354e] '} Rotational Dynamics

Net Torque from Multiple Forces

When more than one force acts on an object that can rotate about an axis, each force produces a torque.

The net torque is the algebraic sum of all the torques, taking their directions into account.

Determine the Direction of Each Torque
A force can cause rotation in two directions:

* U Counterclockwise — Usually taken as positive: +1
* U Clockwise — Usually taken as negative: —t

Important: The positive and negative signs indicate the direction of rotation.

Find the Net Torque
Add all the torques algebraically:

et=T1+ T2+ T3+

The Right-Hand Rule for Torque Sign ("Einstein's Rule")
This hand rule helps determine the sign of a torque from the direction of the applied force.

Parts of the Hand

* Wrist: stays fixed at the axis of rotation (the pivot point) and does not move.

* Palm: extends along the lever arm and moves with the direction of the force (up or down).

e Thumb: points in the direction of the torque and its sign. Thumb —>

Torque direction
Thumb Rule (Sign and Rotation) (+or=)

Palm & Fingers
Force direction  F)
Lever arm (7 )

v Thumb pointing outward (©): counterclockwise rotation = positive torque “V;)lst
T

¥" Thumb pointing inward (®): clockwise rotation = negative torque (—) Pt ()

gumJI_nJI il 8)Li] ayasi) el byl dacld

2l el g2jgi

iy Vg (jlad)ul absi) gligal jgmo e cuiy: gl e

o |—1-{dmuﬂ gluﬂcﬂ)ognﬂolail/go g égﬁJI&lJJ wle siay: &SI e
”| M LS ~°JJ|-'+'!9 EIIGI (] jusin: olgyl o
\!/ —loligallg )lisyl) playl 6acts
(%)uago .o,u: - acluﬂl Wléc yude gligs (O):2)el plgyl v

(b )ullw p}c*uchadlujlnr-ao U'JQJ (®):Jslall olgnll v

\1 .|
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PHYSICS:-MODULE 08-ROTATIONAL MOTIONI MODULE 08
Worked Examples — Net Torque (Seesaws & Beams)

Application: A seesaw is pivoted at point C. Four vertical forces act on the seesaw as shown in the figure.
Assume that the weight of the seesaw acts through the pivot point C and therefore produces no torque.

F.=4 N TF;H‘.‘LDN

F,=7 N

Calculate the net torque produced by all the forces about point C, and determine the direction of rotation of the
seesaw.

Solution 1=F xr (CCW = positive, CW = negative)
F:=7N.,r;=5m

7, = (7)(5) = +35N-m

:=4 N, distance from C: rz=5-2=3m

7, = (4)(3) = —12N-m
F;= lUN,r3=4m

73 = (10)(4) = +40N -m
Fi=6N,rs=3m

i = (6)(3) = —18N-m

Net torque
tnet = 35 — 12 + 40 — 18 = +45N-m
Since the net torque is positive, the direction of rotation is Counterclockwise (CCW).

A 2,00 m uniform beam is subjected to three forces, as shown in the figure. The forces have magnitudes
of 52.0 N, 65.0 N, and 56.0 N, acting at the angles shown. 650N

Determine the magnitude and direction of the net torque about: -

(a) The center of mass, point C. (b) The left end, point P.

1 30.0°

Solution Using t=F rsin 0

St N

(a) Torque about the center of mass C
The 65 N force acts at the pivot C, so Tes = 0
Ts2 = (52)(1.00) sin 60° = +45.0N - m
756 = (56)(1.00) sin30° = ~280N - 'm
tnet = 45.0 + (—-28.0) = +17.0 N -m — Counterclockwise (CCW)
' 28/ M. 11
iRt

A

\(65)(1.00)5in/45° = +46.0 N -m <>
Tse = (56)(2.00) sin30° = —56.0 N - m

Llockwise (CW)

Il

0509886279 asc elac Cpaslsic /1 12



M 351e],' B> M Rotational Dynamics

1. The figure shows a uniform seesaw rotating about a pivet at peint C. Three forces act on the seesaw
as shown. What is the net torque and direction produced by the forces about point C?

@ 6 N'm, clockwise ~ ® & N-m, counterclockwise

© 10 N'm, clockwise =~ @ 12 N-m, counterclockwise -

2. The figure shows two workers applying forces to a rotating wheel-like device.

The forces act perpendicular to the radius. What is the net torque on the system about the ax1s of
rotation and what is the direction of rotation?

@ 400 N:m, clockwise
® 200 N-m, clockwise
© 200 N-m, counterclockwise

® 400 N-m, counterclockwise

3. A rod of length 4.0 m is acted upon by three forces, as shown.
25N

20m

457/ 0

:
40m

10N
30N

Determine the net torque on the rod about an axis passing through peint C and perpendicular to the page.

@ 15 N'm clockwise ~ ® 22 N-m counterclockwise  © 30 N-m clockwise  ® 37 N-m counterclockwise

4. A rod is pivoted about its center. A § N force is applied 4.0 m from the pivot, and another § N force is applied 2.0

m from the pivot, as shown. What is the total torque about the pivot? 5N

@ 15 N-m clockwise o
G115 N-m counterclockwise | W a0 o el .____":L:QI'_‘____ ~30F .
© 0N-m 30° 2.0m

d 10 N'm clockwise A/SN

5. Abeam is pivoted at its centre of mass. It is acted upon by two forces, 10N and 5.0 N,
The 10 N force acts 25 ¢m from. the pivot, while the ‘5 0N for;.e a&:ts Iﬁ cm fmm theplwt

What is the tﬁl‘(]ll(. Jbout the axis? ||| )
ol 95 cm

(@) 25 N-cm coufiterclockwise A =% -
(b) 25 N-em clockwise e —
(©) 175 N-cm counterclockwise 7 {: I T § R A& (0 A
D175 N mclookwmu 2] = o I IJI;O 1*2\ % ( H ~ pwm 50N

0509886279 sse pliac craslisse /i



PHYSICS:-MODULE 08-ROTATIONAL MOTIONl MODULE 08

6. A beam is pivoted at its center. Two vertical forces act on the beam as shown.

The net torque about the pivot is 25 N - m clockwise.

The 5.0 Nforce acts 2.0 mfrom the pivot, while the unknown force Facts 1.0 mfrom the pivot.
Determine the magnitude of the unknown force F. 5.0N F

@ 10N l

R
b’ L2 WA i 8= i O
© 20N ! 20m B om

@ 30N Pivot

7. A beam is pivoted at its center of mass. Two forces of 70 N and 46 N act on the beam
70N

what is the net (resultant) torque about the pivot?

@ -7.0 N-m Clockwise ~ ® 7.0 N-m Counter-clockwise

© -23.1 N'-m Clockwise  ®@ -16.1 N-m Clockwise -

0509886279 e eliac Cpans flauc /1



M 351e],' B> M Rotational Dynamics

Rotational Equilibrium

If equal torques act in opposite directions, then the net torque is zero.

This means the object does not rotate and is in rotational equilibrium.

2. Equilibrium Condition

A body is in rotational equilibrium when the net torque about the axis of rotation is zero 27 = 0.

For example:TCCW = tCW = tnet = 0

Result; Equal torques in opposite directions cancel each other, resulting in zero net torque,
3. Two Pencils and a Coin

This simple experiment demonstrates how torques can cancel each other.

You will need:

¢ Two pencils

* One coin E
« Transparent tape gl
Procedure

* Tape the coin to one end of a pencil.
* Place the second pencil underneath the first one.
= Balance the first pencil on the second pencil.
The coin has weight, so it produces a torque about the balancing peint (pivot).
4. Torque Produced by the Coin
T = rF (ort = rW,since the force is the coin’'s weight)

= 1= Torque « r = Distance from the pivot point = W = Weight of the coin

Note: The farther the coin is from the pivot, the greater the torque it produces.

5. How Do Torques Cancel?

If equal forces act at equal distances from the pivot but produce opposite rotational directions, the
torques cancel.

For example: 71 = 12, but they act in opposite directions — one torque is Clockwise (—) and one is
Counterclockwise (+).

tnet = tCCW + tCW = (+71) + (1) =
Result: The pencil does not rotate (tnet = 0). Therefore, the pencil remains balanced.
6. How to Create Net Torque
To make the pencil rotate, you must disturb the balance by changing one or more factors that affect torque.
(D Add Extra Weight
Place an add:t:ona] com on one$ide[ ']%'hls 1ncreases the j'orce {Weight) and pmduces a larger torque.
(2) Change the Level Amf )i 'l. 1€ ' |

|'| ) R) |
. J\ =L _; | S, ,.‘l
\\ >

]
J

Move the coin farther "ﬁ om the plvot pamtJncreasmg the dlc'.tanc:, increases the torque (T < 1).
(3) Shift the Balance Point)

Move the pivipt pomt S0 that thc dlstanccs on the two SIdos bccﬂomu uncqual D:fferent dlstanccs produce
different tnrques I~ y— a2 —VC . : !

~
O

Result: Any of these Lhangeb causes the o“bjec{ to 1'utatc

0509886279 sse pliac craslisse /i



PHYSICS:-MODULE 08-ROTATIONAL MOTIONI MODULE 08

Equilibrium & Balance Problems

A meter stick is suspended horizontally from a spring scale as shown in the diagram. A 100 g mass hangs
30 em to the left of the suspension point B, and a 200 g mass hangs on the right side of the stick at an
unknown distance x from point B. The system is in rotational equilibrium (no rotation).

Kariann (56 kg) and Aysha (43 kg) want to balance on a 1.75-m-long seesaw.

Where should they place the pivot point?

What is the value of the distance x that keeps the meter stick balanced? i(spﬁng scale (10N max, green color))

meter stick

Mohammad, whose weight is 270 N, sits 1.50 m from the center of a seesaw. Salem, whose weight is 320 N, sits on
the opposite side.

(a) Calculate the torque produced by Mohammad.

(b) Calculate how far from the center Salem should sit in order to balance Mohammad on the seesaw.

1. Fatimah (m=56 kg) and Aisha (m=43 kg) want to play on a seesaw while keeping the system balanced.
Aisha sits at a distance of 1.5 m from the pivot.
At what distance from the pivot should Fatimah sit in order to balance the seesaw?

@15m ®08m ©10m ®@I1.15m

2. In the adjacent figure, the rod has a mass of 15 kg and is free to rotate about the pivot located at its
midpoint. A box of mass 30 kg is placed at point a on top of the rod, at the distances shown in the figure.

@ A. It remains horizontal ~ ® B. It rotates to the left and settles tilted
© C. It remains 1n its original position without rotating

© D. It rotates to the left and then returns to settle tilted toward the right

"',.[
;.I} II(-?

@Adda/ S@Gorxd (,(nn o lup of one Uf thc mm:; y @chp ‘the ehstanu.{ bﬁt\um thc tWO coins as it is

©Add a second coin on top of each coinon both sides @Rcmnvc the green pencil

0509886279 sac pliac cpanylae /1



M 351e],' B> M Rotational Dynamics

4. The figure shows Mohammad and his sister Laila sitting on a seesaw and trying to balance it. »
Which of the following actions will lead to equilibrium on the seesaw? g i'

(@Laila moves closer to Mohammad ~ ®Mohammad moves closer to Laila
©Mohammad and Laila both move toward each other by the same distance ’;__

©®Mohammad and Laila both move away from each other by the same distance

5. A system consists of two pulleys fixed together and rotating about a common axis passing through their
centers. Two buckets are hung from the pulleys, and the system is in equilibrium as shown in the figure.
The right bucket has a mass of 5.0 kg, and it hangs at a radius of 1.2 cm.

The left bucket with unknown mass M hangs at a radius of 6.0 cm.

What is the value of the mass M?

@25kg ®50kg ©25kg ©1.0kg

6. Two fruit baskets are suspended from two ropes as shown in the diagram. The left basket of mass m
hangs at a horizontal distance of 0.28 m from the support. The right basket has a mass of 0.8 kg and hangs
at a distance of 0.16 m from the support. What is the mass that makes the baskets balance without rotation?

@140kg ®060kg ©046kg © 1.26kg
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10. Practice — Beams, Pulleys, and Torque MCQs

1. A uniform horizontal beam, pivoted at its right-hand end, is in equilibrium.

60N
A 60 N force acts vertically upwards on the beam as shown. A
20 ¢cm i 30 cm i
What is the weight of the beam? ’/ Pivot
Y
@36N ®40N ©9N ©@100N Weight

2. A uniform plank is pivoted at its midpoint. Two weights are placed on the plank, one on each side of
the pivot, as shown. A vertical force is applied at point X to balance the plank.

What are the magnitude and direction of this force?

20m ) 2.0 m ! 2.0m :

@ : Downwards :‘ : i
® 2.0 Upwards « W - ~ . - ?‘
) ' A '
4.0 D d
© | ownwards ecioe g
@ 4.0 Upwards

3. A uniform beam is pivoted at its centre. Two weights are placed on the beam at the positions shown.
-

The beam is balanced by an upward force F. ; . Ny T
What is the magnitude of F? i : ;
g I—I* A W !
@6N ®I12N ©30N ©60N JN pivot mlN
4. Forces are applied to a uniform beam pivoted at its centre.
| 04m 04m | A oo
! A & 7 i T
10N 10N o .
9dm Sem 04m 0.2m

) L) il a 3 I | P, g
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5. The diagram shows a boy of weight 500 N sitting on a see-saw. He sits 2.0 m from the pivot.

A force F is applied at the other end of the see-saw, which is 4.0 m from the pivot. g,,
F

What is the force F needed to balance the see-saw?

@250N ®750N ©1000N ® 3000N

6. A uniform beam is pivoted at one end. A force of 5.0 N acts vertically upwards on the beam as shown.
The beam is in equilibrium. The force acts 2.0 em from the pivot, AN

2.0 cm 3.0 em

while the weight of the beam acts 5.0 cm from the pivot.

What is the weight of the beam?
@20N ®30N ©33N ©O50N weight

of beam

7. The diagram shows a uniform balanced beam, pivoted about its centre. A force P acts vertically
upwards. A 3 N force acts 6 cm from the pivot, and a 4 N force acts 2 em from the pivot.

What is the value of force P? P

@ SN } 2em

®7N —— I L1 pm F“i‘*--—\- g ]
© 10N 6 cm A 2 em

@ ]3 N 3"N pivet ‘L‘
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