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Defin Mamﬂel forces. Explain with an example. 09104001
el Forces:

If the parallel forces are acting in the same direction, then they are called like parallel
forces.
Unlike Parallel Forces:
If the parallel forces are acting in the opposite
direction, then they are called like parallel forces.
Example:
Consider three forces Fi, Fa, and F3 acting on a
rigid body at different points, as shown in Fig. 4.1.
Here, the forces F; and F2 aré like parallel forces
because they act in the same direction. In contrast,
F» and F; are unlike parallel forces because they

O |
act in opposite directions. m - - g- 4. .
Q.2. Define Result ntlljnrce is found out by heat-to-

tml rule with examp 09104002
resultant force is a single force that has the same effect as the
cumbmed ct of all the forces to be added.

Head to tail rule:

The head-to-tail rule is a method used to add two or more Vectors, like forces. To
apply this rule, place the tail of the second vector at the head of the first vector. If there a
more than two vectors, continue placing the tail of each next vector at the head of th
previous vector. After arranging all the vectors in this way, the resultant vector is drawn
from the tail of the first vector to the head of the last vector. This resultant represents the
total effect of all the vectors that are added.

~ Example 4.1

Let us add three force vectors Fy, F; and F; having
magnitudes of 200 N, 300 N and 250 N acting at
' angle:s of 30°, 45“ 60° with x — axﬁ

we can draw the forcc ! t

i @QW
shown in




Measured length of resultant force is 7.1 cm. according to selecteg.fqale of the
resultant force F is 710 N and direction is at an angle %‘iﬁ&i ' own in Fig.)
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0.3.  What is meant by rigid body and axis of rotation? 09104003
Ans: Rigid body: [ AXi et T
is of rotation

7 the distance between two points of the body | S z

-=mains the same under the action of a force, it is
called a rigid body. A rigid body is the one that has no
“=formation by applying force.

Lxis of rotation: :
During rotation, all the particles of the rigid body
~ate along fixed circles. The straight line joining the o y
centers of these circles is called the axis of rotation in
#is case, itis OZ.

4.  What is meant by line of action of fo

Ans: Line of action of force;
The line along which the fo%%{:- _
Moment Arw o}

The perpendi istance from the axis of rotation to the line of action of the force is wown
2 the moment arm. A larger moment arm results in a greater tuming effect.

__—{ug}g

ne of action of the force.




Ans: Moment of Force (Torque): E g :
The turning effect of a force is measun %]

LAnoesd
Q.5. Define moment of force. Prove its mathematica 0@@@@ 09104005
7@ :
1t

known as moment of force or

torque. Moment of a fi % yelis-defined as the product of the force and the moment

arm. W o I

Calculaﬁm“[ue: l

The magnitude of torque is given by the formula; A F
T=FxlI ) \

Where T (tau) is the torque, F is the force, and [ 9__ = ‘f P

is the moment arm. In the case where the line of axis .

action of a force F is perpendicular to r, the
moment arm  is equal to r. (Shown in Fig,)

Zero Torque Condition: !
The torque of a force is zero when the line of action of a force passes through the axis of

rotation, because its moment arm becomes zero. @@/ﬁ@ :
r=Fx ey F( ( ‘3'
Direction of Torque: éu

The torque is pasiﬁvew 6 produce an anticlockwise rotation about the
axis, and it is take n if the force tends to produce a clockwise rotation.

Unit of

The SI unit of torque is newton meter (N'm).

Handling Non-Perpendicular Forces:

In many cases, the line joining the axis of rotation and peint P where the force F acts, is
not perpendicular to the force F. Therefore, OP will not be the moment arm for F. In such
cases, we have to find a component of force F that is perpendicular to OP= [ (Fig.4.2), or
we can find r, the component of | that is perpendicular to the line of action of force F
(Fig.4.3). To resolve this, we need to know how to find the rectangular components of a
force or any vector, a process known as the resolution of forces.




().6. Define and explain couple. ﬁ@mﬁ
Ans: Couple: When two equal and oppnsit%ps:fﬂel W@&E@%m points of
‘he same body, they form a couple. st\gﬁ(@k \

Explanation: M -~

The two forces are ma}ré but opposite in direction. Because they are applied
a1 different poi uce a turning effect (torque) on the object.

Fig. 4.3(a)

Examples from Daily Life:
« Opening or closing a water tap
+ Turning a key in a lock

o
il ANES
« Opening the lid of a jar Q @
o Turning the steering \@@%) CL
0).7. Explain th i lution of vectors/ forces. How can a force be
resolved into cular/ rectangular components? 09i04007

-
RESOLUTION OF FORCE O N Tube
« Definition of Resolution of Vectors.
+ Reciangular Components by '
Resolution Method. Online Lecture

wns: Resolution of Vectors/ forces:

Sy the head-to-tail rule, two or more vectors can be added to give a resultant vector. The
-everse process is also possible: a given vector can be divided into two or more paris
-ulled components. If these components are added, their resultant equal 8 original
-ector, Dividing a force into its components Elm @@@Z} Force.
Perpendicular/ Rectangular, Compe ‘ %@ =

Usually, a force is resolved, iptq | perpendicular components, known as rectangular

- = — QG'I}— - —




Process of Resolution: .
Let us resolve a force F into its perpendicular competie a ree F y 2
0 * .

(1 02 . =t ; i i - OV

the vector F. As the ligh perpend
'\
dow the x-component of vector F.

X1 ‘ \ g.sha
Componpet- Beam of light

A component of a vector is its effective value in

g TTITTTT]

The x and y components can be practically -
drawn by dropping perpendiculars from the tip C
of vector F onto the x and y axes, respectively.
The x-component of force F is denoted as Fx and
the y-component as Fy. The magnitudes of the
perpendicular components can be found from the
right-angled triangle OAC in Fig. 4.4b:

X-Component (Fx) %@@
In the given AOAC: i m% 0

or Fi=Fcosf .....onins (4.2)
Fx is called horizontal component.
Y-Component (Fy)

In the given AOAC:

0 F

Perpendicular
Hyponenuse

@ 440)
S=sinf Q@’_ @@mﬁwg@@

s5inf

F -
by
i _ o

F, is cwmuﬂ component.

—— 92 = —




For Your Information! |

Trigonometric Ratios

Trigonometric is a i \&{
deals with the properties of le A right
angled triangle e figure. Angle A is
denoted by led the angle of the right angled

triangle. The side AB is called the base, the side BC is called

the perpendicular and the side AC is called as hypotenuse.
The ratio of any two sides is given the names as below: ﬁu e T 5
Perpendicular BC ;
H;Tmtenuse i e |7 ’%‘ j%"
Baka AB . ; =05 |=0866 | = 0577
= = cosine 3. L
Hypotenuse AC A5° ﬁ' F 10
Perpendicular _ BC _ i z 3;""* B ”1“” -
Base AB 60° 12— 3 q'g
For simplicity, sine 6, cosine 8 and tangent 6 are = 0846 =05 | =085
written as sin 0, cos 8 and tan 0 respectively. Values of @@ﬂ "
these ratios for some frequently used angles ar ven | HW ? C =Y
the table. ﬂ ﬂﬂf u T
Q.8. Explain how to d tle and direction of a force frnm its
perpendlmlar E'W 09104008
Ans: The M e and direction of a force can y
be found if its perpendicular components are known. C
Consider a right-angled triangle OAC (Fig. 4.4b),| B
where Fx and Fy are the perpendicular. components
of the force F. F F
Magnitude of the Force: ¥
Applying the Pythagorean theorem 1o the -right-
angled triangle: . 0 -
(hyp)* = (Base)® + (Prep)’ 0 E koo
(OCP=(OAY+HAC)Y Fig. 4.4 (b)

In terms of the components of force:

F=Fa4Fy S\, @@m
Therefore, the magnitude F of the ﬁ}mﬁtm
[®}

Direction of the Force:
The direction
F\':

S g,wen by the relationship between its components Fx and




Ak |

Perpendicular

. 715 O
e

e
' st (g@ fu
OK\V?KI\'S\, N
Hence, the angliﬁm [_X_\ g\ = m"(é)
Q.9 Mtbe principle of moments and explain it with an example. 09104009
Ans: Principle of Moments: _
The principle of moments states that when a body is in balanced position, the sum of '_

clockwise moments about any point equals the sum of anticlockwise moments about that

point.
Example:

Balance a metre rule on a wedge at its center of gravity (CG) such that the meter rule stays |
horizontal. Then suspend two weights, w; and w3, on one side of the metre rule at
distances I and [. from the center of gravity. Place a third weight, ws, on the other side
at a distance |[; from the center. The weights wy and w2 will tend to rotate the metre rule
anticlockwise about the center of gravity (CG).The weight w; willmd to rotate it

clockwise. o o f\."{\ﬂ%\o@@)

tant =

If Oi\z\ 0 2 oY 2 T
| ik
Ny~ CG
Wi EW; W, 1
Fig. 4.5

Moment Calculation: :
The values of the moments of the weights are:
Moment of wi=w;x [,

Moment of wy= wax [5

Moment of ws= w3 I3 !
When the metre rule is balanced:

Total anticlockwise moments = Total clockwise Wéét\s\ @@)mi
& o

— — e e, williea L

wix L1+ wax h=wix 3

o AT .
Q.10. Explain the concept of ’\eﬁ-’gi of of an object and describe how to
find the center of gra X&@}L aped plane lamina. 09104010
Ans: Centre 9{1 M Centre of gravity is that point where total weight of the body |

appears tb\bel acting” If a body is supported at its center of gravity, it remains balanced ]
without rotating.

—_— i —
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An object is composed of a large number of small particles m particles
expenences a gravitational force directed é)uw ince the object

is small compared to the Eﬂ.l'ﬂl, ¢ itatidnal acceleration ‘g’ can be
considered uniform fcsr “atesult, each particle experiences the same
force mg, where e particle.

nr\ '\ f'&

Gravitational force acting

s . L
on various particles : Resultant gravitational force
Fig. 4.6(a) Fig. 4.6(b)

the sum of all the.se individual forces, i.e. O

Since all these forces are parallel and act in the sama direc r @g}ﬁﬁnme will be

For an 1rregular—shaped plane lamina, the
center of gravity can be found by suspending
it freely from different points. Every time
the lamina is suspended, its center of gravity
lies along the vertical line drawn from the
suspension point, which is located using a
piumb line. The exact position of the center
of gravity is at the point where the two
vertical lines, drawn from different
suspension points, intersect. The center of

Points of

suspension

Fig. 4.7(a) Fig. 4.7(b)

] lar sh I amina
gravity can exist either inside or outside the i c.’fa?:ééu e
body. For instance, the center of gravity 06:4 cap li t \_@J}.\ :

Q.11. Explain the con of th es it relate to the center of
O

019104011
Ans: Center
mass of a bady is that point where the whole mass of the body is
.mumed to be camemmred.




Relation with Center of Gravity:
- R { ﬂiﬂg

J;L 3 "'|l l%
On the surface of the Earth, where / arly uniform, the
lﬁ’i the point at which all the

center of mass coincides with-the cen
¥ of mass) is also the point where the total

®

v

Centre of gravity (CG) ﬂrﬁa
4. 2O\
Fig ﬂa - ,-.-“'"“‘?\ I:-‘f,';j o ::)Q] L)

Q.12. Whatis equlljhnnm" Expla l@k& examples. 09104012
Ans: Equilibrium: ’"“’H\ : :
We know that ifa r\o on a body such that theu' resultant is zero, the body
remains at fest! ucs to move with uniform velocity if already in motion. This state

of the body is known as equilibrium. It can be stated as:
"A body is said to be in equilibrium if it has no acceleration."
Types of Equilibrium:
Equilibrium is of two types:
1. Static Equilibrium:
A body at rest is in static equilibrium, In this state,
the sum of all the forces acting on the body is
Zero.
Example: _
A book lying on a table is an example of static}
equilibrium. Only two forces act on it:
Weight (W=mg) acting downward.

Normal force (Fu) acting upwa?'e\{ ”\F\ :
\. 3 i -

Since the book is at

Other exm;ﬁi\f chn electric bulb hanging from the ceiling, a man holding a box,
and a be d horizontally against a wall with the help of a rope.

T eSS




auor>
2. Dynamic Equilibrium: |

'i._,-"' "
A body moving with uniform vel @ LZ C"' 9
equilibrium. In this cqﬁ- ody balance
each other, and there 1

Exam f

A paratrooper descending with a uniform velocity after the
parachute opens. In this state, the downward force of gravity
acting on the paratrooper is balanced by the upward air
resistance:

Fgraw't;.r—_'Fajr resisiance.

Q.13. What are the conditions of equilibrium? Explain the first and second
conditions with mathematical expressions and eumples 09104013
Ans: Conditions of Equilibrium:
For a body to be in equilibrium, two main conditions must be satisfied: the first condition
relates to translational motion, and the second condition relat A @ﬁﬁi

First Condition of Equilibrium: 7:‘

According to Newton's seco d law of

[T a body is in translatior o \
sody must also be l “
Hlathemnﬂi‘{@ﬂmgn

) (1)

=0, thercfore,, the net force F acting on the

Statement:

‘A body is said to be in translational equilibrium only if the vector sum of all the external
‘orces acting on it is equal to zero."  °

Resolving Forces into Components: .

n the case of coplanar forces (F;, Fa, Fi , etc.), this condition can be broken into
rectangular components:Fy, F,, Fs

Along the x-axis:

FretFaxctFaxt=0 Or ZF=0

«x]ong the y-axis:

stFaytFayt=0  Or ZFy=0
T"he sum of all the components of forces @lugﬁ i % em and the sum of
2!l the components of forces along e'zero." In other words we can
sy that sum of all the forces y is equal to zero. ie. ZF =0

Second Conditi 3

This conditi'&‘ﬁ?m:: rotational equilibrium which means that the body should not
-otate under the action of the forces.

¢ 07 ——




Statement: &@e@ﬂ."

"The vector sum of all the torques acting ¢y a
Mathematical Expression: (%% 0
¢ r&\ i\

A R

&

0

Fig. 4.9 (b)

Explanation:

Consider the example of a rigid body in, (Fig4,5). Two forces Fy and F2 of equal
magnitude are acting on it. In case (a), both the forces act along the same line of action. In
case (b), the lines of action of the two forces are different. Since magnitude of Fi and F2.

are equal, so the resultant force is zefo ip both \5' 5 tft@ st ‘condition of
equilibrium is satisfied. But you can observethi ase(b); the forces are forming a
couple which can apply @rque sbout point O. Therefore, for a body to

be completely in equilibtiim) &\set -! condition is also required. That is, no net torque
should be agti y. |
Complete Equilibrium:

For a body to be in complete e.qu:iiibrium, both conditions must be satisfied:
| EF'_x: 0 : :

2. TF,=0

3. Zt=0
Q.14. Explain the steps involved in solving problems by applying conditions of
equilibrium. 5 19104014

Ans: To solve problems by applying conditions of equilibrium, the following steps will
help:
1. Select the Objects: First of all, select the objects to which £F,=0 and TFy=0 is'to

be applied. Each object should "be treated separately.

2. Draw a Diagram: Draw a diagram to show 3 ing on them.
Only the forces acting on ' @ & cluded. The forces which the
ot be included. :

objects exert on ¢h
3. Choose a j ‘-_ :

1y along the x-axis or y-axis. It will minimize the number of




4. Resolve Forces into Components: Resolve all the forces ﬁ@mﬂe] to
either of the axes into their rectangtﬂg N\ J ({;:

5. Apply Equilibrium E uations ,, to get two equations.

6. Apply Torque Eq% needed, apply Zt=0 to get another
equation.

7. Solve ﬂf nns. The equations can be solved simultaneously to find out the
desired :.inlcnuwn quantities.

Q.15. Describe the three states of equilibrium with detailed explanations and
examples of each state. 09104015

Ans: States of Equilibrium:

An object is balanced when its center of mass and its point of support lie on the same
vertical line. When forces on each side are balanced, the object is said to be in equilibrium.
There are three states of equilibrium related to the stability of balanced bodies.

1. Stable Equilibrium:

A body is said to be in a state of stable equilibrium if, after a slight tilt, it cumes hack to its

original position.

Explanation: gza @’O

Stable equilibrium occurs o th ' otation (tilt) of the object
compel the body back tow '
Example: W

The cone shnwﬁ* igure 4.10 (a) is in a state of stable equilibrium. Its weight w, acting
downward at the center of gravity G, and the reaction of the floor F, acting upward, lie on
the same vertical line. Since these forces are equal and in opposite directions, they balance
each other, satisfying both conditions of equilibrium.

When the cone is pushed slightly Figure 4.10(b), its center of gravity is raised but remains
above the base. The weight w and the normal force F, act like two unlike parallel forces,

producing a clockwise torque that refurns the cone to its original position.

7 eI |
W A=
Key Point: %ﬁ‘ejboajy remains in equilibrium as long as its center of mass lies within the

bas
— —_— — — 9 P




2. Unstable Equilibrium:

o]
A body is in a state of unstable equﬂih @p@ﬁ@ to moves further
away from its original ]JE)EIHDIL \;\ ﬂ%

Explanation:
In unstable equilibriur A nd}r is slightly dlsturbed its center of mass no longer
remains , and the body topples over. The center of gravity lowers a

continues to fall further, preventing the body from returning to its original position.

Example :

Balancing a cone on its tip (Figure 4.11) is an

example of unstable equilibrium. The weight w and | , .

the normal force F, lie along the same line

momentarily. However, even a slight tilt shifts the
center of gravity outside the base, creating an . = )

anticlockwise torque that causes the cone to fall.
3. Neutral Equilibrium:

A body is in neutral equilibrium if it comes to rest in 1ts new p-osrtmn disturbances
without any change in its center mass. @ @O

Explanation:

In neutral equilibrium, t1 ocs not create any torque to return it
to its original position mﬁ away. The center of mass remains at the same
height. '
Example

A cylinder resting on a horizontal surface (Figure
4.12) demonstrates neutral equilibrium. When the
cylinder is rotated, the height of its center of mass
remains unchanged, and the weight w and the
ground’s reaction force remain in the same vertical
line. Other examples of neutral equilibrium are a ball
rolling on a horizontal surface or a cone resting on its
curved surface. (Figure 4.11). | w Fig. 4.12
Q.16. How stability of an object can improved? Give a few examples to support your
answer.

Ans: Improvement of Stability: Q C)@m 09104016
Stability is an essential concept in e of the center of gravity
plays a crucial role in det nwer center of gravity are generally
more stable, while those uf grawt}r are prone to instability.
lmpurtance of ‘W

The posmo enter of gravity significantly affects an object's stability. A low center
of gravity ensures that the object remains in stable equilibrium. For example, a low

— — . —




armchair is more stable than a high chair because of i %@ﬁ\bf gravity. II“
disturbed slightly, the torque acting on t ﬁm@l‘? s original position.
Methods to Improve Sta 1ty (\f;ﬂ”‘ @t U
1. Lowering the
Placing heayie:
OTay '\-ﬁl
2. Widening the Base:
Increasing the base area provides better support and reduces the chances of tipping
over, thereby improving stability.
Stability in Vehicles:
The stability of vehicles, such as buses, depends on how they are loaded:
« Stable Loading:
When heavy loads are placed on the floor of the bus, its center of gravity remains
low. In this condition, if the bus is disturbed slightly, a torque will bring it back to
its original position. Therefore, the bus is in stable equilibrium.
'+ Unstable Loading:

If heaw Ioads like steel sheets, are placed Gﬁ @&f\\h& center of

]% a lower point within a system lowers the center of

ble equilibrium. A slight

Application in Ships and u :
Ships and b siniilar stability principles. If heavy cargo is loaded at a lower
level, the mnf gravity remains low, improving stability. Conversely, placing heavy
loads higher raises the center of gravity, making the vessel unstable and more likely to tip
over.

Q.17. How is the concept of stability applied in real-life engineering, particularly in
racing cars and balancing toys. ' 09104017
Ans: Stability in Racing Cars '

The concept of stability is widely applied to. engineering technology, especially in
manufacturing racing cars. As racing cars are driven at very high speeds and also have
sharp turns in the track, the chances of the cars toppling over increase. To enhance the
stability of racing cars, their centres of mass are kept as low as possible. Their base areas

are also increased by keeping the wheels outside of their main bodies. ,ﬂr\
Stability in Balancing Toys X\gﬁe’é @r 0) S\S\»
a

Balancing toys are also very ers. The physics behind
these toys is that stablll re basically in a completely stable
state, and their centms remain below the pivot point. If the toys are
disturbed in cn\ulﬁe centre uf gravity is raised, and it becomes unstable for a
moment. m it comes back to its initial stable position by lowering its centre of
gravity. The kids learn from these toys about stable systems and how they return to their

101p=—




.Hul"

state of initial rest position after being disturbed. Edu L:, é\é\based on the |
principles of balancing toys have alsnbcqngé\/e{f{“tﬁﬂ; m wn in the figure.

(b) (© |

Q.18. How do torque and force relate in rotational and translational motion, and
how does the application of torque affect a rotating object? 09104018
Ans. Counterparts of Translational and Rotational Motion

Counterparts of velocity, acceleration, force, and momentum in translational motion are

angular velocity, angular acceleration, moment of force {mrque} and an momentum
respectively in rofational motion. It suggests that ame role in
rotational motion that is played by the force

Effect of Torque on Rotating O

Therefore, we are justif gﬁé‘ analngnus to Newton's first law of motion, a
rotating object vﬁ] ﬂg so with constant angular velocity unless acted upon by a
resultant tnrque] However, if a resultant torque is applied to a rotating object, it
will accelerate depending on the direction of the torque relative to the axis of rotation.

This fundamental principle enhances our understanding of how objects move and interact
with their environment whether in linear or rotational motion scenarios.

Q.19. Define and explain circular motion and force perpendicular to the circular
motion. 09104019 2

Ans: Velocity in Circular Motion

When a body is moving along a circular path, its velocity at any
point is directed along the tangent drawn at that point. Figure 4.13
shows that the direction of the tangent at each point on a circle is
different, therefore, the velocity of an object moving with uniform
speed in a circle is changing constantly.

moving with uniform sp r instance, if it is not perpendicular to the
velocity, the fnrc a component in the direction of velocity, which will
change th nf velocity: As the body moves with constant speed, this is possible
only if the cumpanent of force along the velocity direction is zero, i.e., F cos 90° =0,

Role of Force: g P Fig. 4.9
A force perpendicular to @ IL\BJI reqmred to keep the object
a:ﬁi 0

10y e




0.20. Define centripetal force. Write down its mathemati;ﬂg\e%@%@ Explain
real-life examples of centripetal force. 5 Y"’“‘-SJ @ o 09104020
Ans: Centripetal Force 6\@ 5\

We have studied above tha
if a force perpendi

a circular path with uniform speed only
is acting constantly on it. This force is always

directed tow _ of the circle. It is called centripetal force and can be defined as:
“The force that causes an object to move in a circle at constant speed is called the
centripetal force.”

Formula for Centripetal Force
For an object of mass (m) moving with uniform speed v in a circle of radius r, the

magnitude of centripetal force F. , acting on it can be calculated by using the relation:
2 .

Sources of Centripetal Force (Real Life Examples):
We have learned that centripetal force has to be supplied if the body is to be maintained in
1s circular path. What could be the sources of centripetal force?

i) Tension in a String: If we tic a stone to one end
»f a string and whirl it from the other end, we will have
o exert a force on the stone through the string. If we
~z]ease the string when it is at any point P, the stone will
Ty off along the tangent (PQ) to the circle. Then, it will

move along the same straight line with constant velocity -
unless an unbalanced force acts u i M
ension in the string e
necessary centripetal fi W— ong the circular
sath. When ‘rﬁlﬁ@m@s ing, we stop applying force

n the stancsgﬁ hence it moves in a straight line.

- — %103% | — — -



(ii)  Gravitational Force (Example of the
Moon): Now consider the case of the mapp, . [
which moves around thc Earthu. a;} ;:\O{Tatatxﬂ\ x
" speed. The gravity nf(;h l‘D‘,"l_ﬁl.i‘F ¢
necessary cen lﬂﬁ\ l{éep it in its
orbit. SAES is “the case of satellites
m‘bitinﬁe Earth in circular paths with
uniform speed. The gravitational pull of the
Earth provides the centripetal force.
(iii)  Friction in a Washing Machine: One of the real-life examples is a washi
machine dryer. A dryer is a metallic cylindrical drum with many small holes in its w
Wet clothes are put in it. When the cylinder rotates rapidly, friction between clothes ar
drum walls provides the necessary centripetal force. As the water molecules are free |
move, they cannot get the required centripetal force to move in circular paths and e
from the drum through the holes. This results in c[umk drying of cluthes

(iv)  Centripetal Force in a Cream Separator: Another interesting example is that
a cream separator. In a cream separator, milk is whirled rapidly. The lighter particles
cream experience less centripetal force and gather in the central part of the machine. Tl
heavier particles of milk need greater centripetal force to keep their circular motion
circles of small radius r. In this way, they move away towards the walls.




2\ CONL

104021
;@g@ 1tudes 0f 200 N, 300 N and 250 N

g\’ Y= axis. By selecting a suitable scale 100 N =

Example 4.1

Let us add three force vec
acting at angles of 309, 4
1 cm, we can ectors as shown in Fig.(a).

To add these ors, we apply head-to-tail rule as sown in Fig.(b).

Measured length of resultant force is 7.1 cm. according to selected scale, magnitude of the
“esultant force F is 710 N and direction is at an angle 43° with x — axis.

Example 4.2 09104022
A spanner 25 ¢m long is used to open a nut. If a force of 400 N is applied at the end of
* spanner shown in Fig., what is the torque acting on the nut?

Solution;

—ength of Spanner £=25em=025m

force=F=400N ' F
Jorque = . ‘g=9

*rom Egq. t=Fx{
“utting the values, (\}
T=400N < 0.25m= 100Nm nJ\“”"

£xamples 4.3 A Q\\ﬁ\, 7@ wmm.

A force of 160 N is actlng angle of 60° with the horizontal
direction. Determine and Y components.

Solution: \{\l Jh A ﬁ !

Magnitude of ferce F=160N

——————{




Angle 0 = 60° @Q@Q

Using calculator, sin 8 = sin 60 &B@:E ;

X-component is gveﬁ F '
F, = Fcos® Fsing

Pumn&{ia\g\ia} F, =160 N x 0.5 = 80 N

y-component is given by Eq.
F, =Fsin® 60°
Putting the values, Fy = 160 N x 0.866 = 138.6N o Fcosb

Example 4.4 09104024

A metre sfick is pinned at its one end O on a table so that it can rotate freel
One force of magnitude 18 N is applied perpendicular to the length of the stick
free end. A_J:nther force of magnitude 60N is acting at an angle of 30° with the stick
shown in the figure (a). At what distance from the end of stick that is pinned shou
‘the second force act such that the stick does not mta

%-

Oy iy
T om
: \d
@ 18N
Solution:

‘Weight of the stick does not affect in the horizontal plane. Resolving force F
magnitude = 60 N into rectangular components that act at distance d from point O:
F, = 60N x cos30° = 60N x 0.866 = 51.96 N
Fy = 60N x5sin30° = 60N x0.5=30N

As the component Fy passes through the axis of rotation, its torque is zero. Torque 1,
30 N is positive and 7,0f 18 N force is negative. The sti @@m when these ¥
oQ

r_’.?
torques balance each nthers, Ley i@ E&
V@ 1IBNXx1m
MW&




£xamples 4.5 mwmn
\ picture is suspended by means of two vertical strin fj@ ight of

the picture is 5 N, and it is m:ting at tensinn T;&T; in

rwo strings. '

solution: :
Total upward fum*{NTz T.1 i 5
Total downward force = w =5 N A le20cm 3 20 cm B

Tensions in the strings, T, =7,and T, =7

Since, there is no horizontal force, so 2 F, =0
slready >FE =0

Putting > FE =0

T+T =w=0. ... (1)

soplyZt=0, selecting point B as point of

-station. Here, torquet,of T is negative whereas

rque 7, of W is positive about B. T, produces zem

worque as it passes through the pumt of
. - T,=0 m
or wxAO0-T
sutting the val 0.2 m— T1 X 04m =0

or SNx02m-=T; x04m=0
. T = E_Nx_{]z_m 25N
0.4m
sutting the value of T,and w in Eq.(i) , we have
25N+T; —_S‘N ='()

o T,=25N

(A) Multiple Choice Questmns
[. A particle is simultaneously acted 2. A force F is making an angle of 60°

upon by two forces of 4 and 3 with x— isequal
newtons. The net force on tln':(:J nmmn
X 0

particle is: \g

(a) 1N “ | (b)F sm60“
(b) bctween % @ (c) F cos60°
(c)5N (d) F tan60°

(d)7N

————_-—-__I'_d_—_ii‘l [ﬂy—- — — =- e ——



3. Moment of force is called: m fums

09104028 /j\ H\n tnﬁ"s third law of motion . j
(a) moment arm of (‘lﬂg\r‘;ﬂg\ﬂ Q\ stable equilibrium the centre of

(c) couple arm

avity of the body lies: 09104032
4. IfFlansz mh\g\m cting on a i N

(a) at the highest position

bod ?urque produced in (b) at the lowest position
it, th b“di’ will be completely in (c) at any position
equilibrium, when: 09104029 (d) outside the body

(@) 2F=0andXt=0 8. The centre of mass of a body: |

(b) XF=0and¥ 120 - 09104033
(¢) ZF%0andSt=0 (a) ][jes always inside the bgdy i
- (b) lies always outside the ody |
d)2F#0andXt+0 :
()ZE#0md2e (c) lies always on the surface of th:_::
5. A shopkeeper sells his articles by a body |
balance having unequal_ .arms of the (d) ma}r' lie within, outside or on I:ht’:'{
pans. If he puts the weights in the St Bac
Pan having shorter arm, then the |

(@) IDS,EE Ilbnum
(b) gains

f
\ \) C (b) unstable equilibrium
(c) neither loses nor%&{ﬁ\\ Y

(c) neutral equilibrium
(d) not certain o] (d) none of these three

9. A cy w its circular
customer: 09104030
09104034
Cqul

6. A n a light rope. He 10. Centripetal force is given by:
balances himself by holding a 09104035
bamboo stick horizontally, It is an (a)rF (b) rFcos@
application of: 09104031 mv?

(a) law of conservation of momentum (c) SR (d)?z_

(b) Newton’s second law of motion

Ll 2 | | sale@isd 4 | @ 5. | (a)
6. (© 7 ® | 8 | @ | o @ | 10. | (© |

Jeont

'\C-?

o
brincipic o Momen: Jg \s@mm remains balancad,
1. A seesaw balances perfi . %L\ “—(b) The seesaw tips towards the child
children of equal “(aig at who moved closer.
equal ﬁ;e fulerum. If (c) The seesaw tips towards the child
one cmmuvﬂ closer to the who stayed further away.
fulcrum: 09104036 (d) The seesaw topples.

%{1




lorque

When line of action of the applied
force passes through it ivot poi ’?

then momnet of fﬂm‘i{ lﬁﬁgﬁn\t\iﬁf
body is: (NR
(a) maxmu}ﬂFN\

(d) infinite

i. If a body is at rest or moving with

uniform rotational velocity, then
torque acting on the body will be:

09104038
(a) maximum (b) minimum
(c) zero (d) infinite

You are trying to loosen a nut using
a spanner, but it is not working. In
order te open the nut, you need

(a) insert a pipe to increas %
spanner

(b) use a spwm small length

(¢) use plastic and soft spanner
(d) tie a rope with spanner

Equilibrium
A body in equilibrium must not

have: 09104040

(a) speed

(b) quantity of motion

(¢) velocity

(d) acceleration

A uniformly rotating fan is said to be
in: 09104041

a) static equilibrium only

b) dynamic equilibrium onl

'c) both in static and \:jlyﬁla ‘30\\ %\\U‘
equilibri \j

d) not in eq bnum

_—__{1

R

AT

a lnng
“ACross a rope.

7. A tightrope W.Ql

%(R %hm‘if the walker is affected
‘:s

if the pole is: 09104042
(a) long and placed vertically

(b) long and placed horizontally
(c) short and placed vertically
(d) short and placed horizontally

8. You throw a weighted fishing net
into a calm lake. As the net sinks, it
opens fully underwater, spreading

~ out its mesh evenly. Compared to the
moment it left your hand, where is
the net’s center of mass now?

P,
whaté :
Q0

ater column.
the same depth but slightly
shifted horizontally.
(d) Unchanged from its position when

thrown.

(a) Hi

9. It is more difficult to walk on a
slippery surface than on a
nonslippery one because of:

19104044
(a) reduced friction '
(b) increased friction
(c) high grip
(d) lower weight
10, For an ol h ferminal

5
Msu eration: 09104045

ficreases with time
(b) decrease with time
(c) is zero
(d) first increase then decreases

e




11. The correct order of comparison for
the terminal speeds of a raindrop, \
snowflake, and hailstone is: '\, ' \B

(a)

ndrup:' i
ihdrop > Snowflake
(c) Snowflake > Raindrop > Hailstone

(b)

(d) Rajndmp = Snowflake = Hailstone
‘ntripetal Force
The force that always changes
direction of velocity and  not its
magnitude is called: 019104047

(a) gravitational force

(b) electrical force

(c)centripetal force

(d) friction

12.

o

jent centripetal force
}I Circular Motion

14. A car drives at steady speed arou

a perfectly circular track:
09104049

(a) The car’s acceleration is zero.

(b) The net force on the car is zero.
(c) Both the acceleration and net force
on the car point outward,

(d) Both the acceleration and net force
on the car point inward.

(c)

15. A satellite of mass ‘m’ is revolvin

13. The reason that a car moving on a speed W

horizontal road gets thrown out, f 09104050

the road while atu

(b) half
(a) the reactm
5 @ ﬁ\ 5 (c) one fourth

(b} 3 between peend (d) remain the same

r;_:_ad

1. (b) 7 7 (c) 3. (c) 4. (a) 5. (c :'_
6. (b) 7 (b) 8. (a) 9. (a) 10. (e)
11. (a) 12. (c) 13. (d) 14, (d) 15 (d)

(B) Short Questions

4.1 Define like and unlike parallel
forces. ) 09104051
Ans: Like Parallel Forces:

‘l.

If the parallel forces are
the same direction, then-the
like parallel furces Th
parallel forc 1€ sum uf :he
magmtud fhf: furccs and acts in the

S,

same direction as the individual forces.

=4 110p=

Example: Two people pushing a car in the

same direction.
@@@

Unh
Iel forces are acting if
ppnsne direction, then they are called
like parallel forces. The resultant of unlike
parallel forces is the difference between
the magnitudes of the forces and acts it
the direction of the larger force.




Example: Two people pushing a table
from opposite sides with unequal forces.

42  What
components

)

are o C %
of a vect
values? Wm
Ans: The c&%mlrs of a force which
are mutually perpendicular to each other
are called rectangular components.
(i)  Horizontal components Fy=Fcosf

(i)  Vertical component F,=Fsinf

43  What is the line of action of a
force? 09104053
Ans: The line along which the force acts

s called the line of action of the force. It
represents the direction and path of the
force and passes through the point of
application of the force.

44  Define moment of a force. Proye
that T=rFsin0, where 0 is angle hetwed,
rand F. ﬂ ‘\ -

Ans: Mome @

The pm distance from

the axis of rotation to the line of action of
the force is known as the moment arm. A
.arger moment arm results in a greater
umning effect.
Proof T=rFsin® .
forque is the cross product of the force
ind the perpendicular distance from the
2xis of rotation to the line of action of the
iorce:

=Fxd
The perpendicular distance from the axis
o the line of action of the force is

“=rsinf). Thus, the torque is: “

=F.d=F. (rsmﬁ)
This sh at the moment of a

“orce depends on the magnitude of the

O

A

4 111

dnw"

GO e T

the state of equilibrium
in each case in the figure given below.

force,

the _

09104055
(@ (b) ()

Ans:
a) Stable equilibrium
b) Unstable equilibrium
¢) Neutral equilibrium

46 Give an example of the body
which is moving vet in wzbﬁum

g down with
ity is in equilibrium because
eight in downward direction is equal
to the force of air friction of air in upward
direction. Paratrooper is moving with
uniform velocity, so the paratrooper is in

equilibrium.

(i) A car moving with uniform
velocity on levelled road is the example of
equilibrium,

4.7  Define center of mass and center
of gravity of a body. 09104057

Ans: Center of Mass:

“The center of mass of a body is
that point where the whole mass of the
body is assumed ted” A
force } ﬁ@y t in the body
f.: im any torque in it,

of gravity: '

“Centre of gravity is that point
where total weight of the body appears to
be acting vertically down ward” If a body




is supported at its center of gravity, it
remains balanced without rotating.

designing b
cars?
Ans: The twa basic principles are of
stability are given below.
1. Lowering the Center of Gravity:
Placing heavier objects at a lower point
within a system lowers the center of
gravity, enhancing stability.
2. Widening the Base:
Increasing the base area provides better
support and reduces the chances of tipping
over, thereby improving stability.
Examples:

Racing Cars To enhanceth

stability of racing ei
mass are kept as 103@@

e i

)

Hl O based Additional Short Questions

Turning Effect of Forces
How does the moment of force

apply to the werking of a bottle opener?
09104060

The moment of force is applicable
in the working of a bottle opener. A small

4.1

Ans:

force applied at a longer moment arm
produces more torque, making it easier to
open a bottle.

42 Why are smaller diameter
steering wheels used in vehicles with
power steering? 09104061 O ﬁ
Ans: Smaller diamet atee

are used because theS

and EEEiEI’ W ee! Wlth
power s force is needed and a

smaller diameter raduces the amount of

Ny
Balancing Toys: These toys have aﬁ

lnw center of gravity to ensure they return
to their upright position when tilted. This.;
makes them stable and resistant to falling

over.
49 How can you prove that the
centripetal ~ force  always  acts
perpendicular to velocity? 09104050
Ans: Centripetal force always

perpendicular to the velocity in uniform
circular motion because the velocity "
tangent to the circle, while the centripetal
force is directed toward the center. This

force changes the direction. of the velocity,
keepin j@@@cular motion,

r’“its speed. Therefore,
force is perpendicular to

velocity vector at all times.

!

rotation required to turn the wheels
making steering more responsive
effortless.

43 How does a tight rope wa
balance himself? 09104062
Ams: A tight rope walker balances

himself by holding a bamboo stick which
helps distribute his wm ht evenly and

owers his . This is dong
@%ﬁ nciple of moments ¢
bility.
4.4 Why do tightrope walkers carry
a long, narrow rod?

Ans: As we know lower the centre of
gravity greater will be stability in order 1€

09104063




lower the center of gravity acrobats hold a

long rod in their hands to that the acrobats

may remain in stable equilib; \ Q
\ S

Trigconometric Ratio

45  What : and
trigonome tios? 09104064
Ans: Trigonometry is a branch of

mathematics that deals with the properties
of a right-angled triangle. The
trigonometric ratios are the relationships
between the sides of a right-angled
triangle.

Sine 8 = Perpendicular / Hypotenuse
Cosine 6 = Base / Hypotenuse
Tangent 0 = Perpendicular / Base
Application of stability in real life
46 How is the stability of a racing

car enhanced?
Ans:

: 1| VN
low aspusm A -h- dsing its base area

by positioning the wheels outside of its
main body.

Turning Effect
4.7  Why door knobs are fixed at the
edge of door? What will happen if the

door knob is at the middle of the door?
09104066

Ans. From the relation of torque:
tT=rxF=txr 1
When force is constant, the torque is

directly proportional to moment arm. So,
greater the moment arm, greater will be
the torque and vice versa. That's why
knobs (handles) are fixed @t :
door to increase the m s
way even a is “sufficient to
produce the rr.'t{\mred torque, which helps
in the opening or closing of the door.

e

¢ 113 e

If the door a@‘@mﬂle G?EQ/

will become half
need a double force to
open/close the door as compared to the
edge knob.

4.8  The gravitational force acting on

~a satellite is always directed towards the

centre of the earth. Does this force exert
torque on satellite? 09104067

Ans. We know that, T = rF siné

When a satellite of mass “m” is moving
around the earth in a circular orbit of
radius “r”, then the gravitational force is
acting toward the centre of earth, so “F,”
is antiparallel to moment arm “r”, so we

put @ = 180°% ine aﬁnu@@get,
T=r1 '\1,{#@3@: =>1=0
1tgtional force acting on a

e does not exert any torque on it,
4.9  Can we have situations in which
an object is mot in equilibrium, even
though the net force on it is'zero? Give
two examples. 09104068
Ans. For complete -equilibrium, the
following two conditions must be satisfied.
Le.
() ZF=0and(i)Zt=0
Now XF=0and Xt=0, then the body
will rotate and will not be in state of
complete equilibrium. We can have

situations m which an @ms not in
net force on

u1hb
’\g\ N
K e (i): When a steering wheel of a

car is rotated with two equal and opposite
forces, then it will not be in state of
equilibrium. Here the net force is zero but




the net torque is not zero and hence the
wheel is not in state of equilibrium.
Example(ii): When the pedals

bicycle are rotated. the

4.1 A car travels at the same speed
around two curves with different radii.
For which radius the car experiences
more centripetal force? Prove your
answer. 09104069

Ans: If the car travels at the same speed
~on two curves, the curve with the smaller
radius requires a larger centripetal force to
keep the car on the path.

The centripetal force F. required to keep

an object moving in a circular path is

given by the formula:

From the ﬁ see that
centripe is inversely
proportional to the radius (r) of the curve.
That is, as the radius decreases, the
centripetal force increases, assuming the
mass and speed are constant. Therefore,
for the same speed, the car will require a
larger centripetal force when traveling
around a curve with a smaller radius.

42 A ripe mango does not normally
fall from the tree. But when the branch

of the tree is shaken, the mango falls

down easily. Can you tell the reason?
09104070

Hnwever, when the branch is shaken, it

=4 114p=—

zero but net

e

W)@nstructﬁ Response Questions

AR

nses but g%
& @ lowers

qu @Wy the system.
éﬁ ue, the system is

f equilibrium.

creates vibrations and
disturbances,  which  weaken
connection between the mango and the
tree. The shaking reduces the force holding
the mango in place, allowing gravity to.
pull it down more easily. Thus, the
external force from shaking the branch
causes the mango to detach and fall.
43  Discuss the concepts of stabili y
and center of gravi relation to
Q

objects V fa g@ Provide

an object's Center of
affects its stability, and explain
how altering its base of support can
influence stability. 09104071
Ans: The stability of an object depends’
on its center of gravity (CG) and base of
support. An object is stable if its CG i§
positioned above its base of support. A
lower CG increases stability, making the
object less likely to topple. For example,
balancing toys, such as those that return
to their upright position after being
disturbed, have their CG positioned below
the pivot point. When disturbed, the toy
momentarily becnmes unstable as the CG
to its stable
again. Thi

ustrates how the center of
gravity plays a key role in stability
Similarly, increasing the base of support
can improve stability, as seen in objects




with a wide base, making them less likely
to topple.

44  Whyan accelerated body cai\pp&%{
be considered in equillbr X ‘

Ans: An body cannot be
considered m equilibrium because, in
equilibrium, the net force acting on an
object must be zero. Equilibrium occurs
when all the forces acting on an object
balance out, resulting in no change in its
state of motion. However, if a body is
experiencing acceleration, it means there is
a net force acting on it. Therefore, a body,
undergoing acceleration is not in a state of
equilibrium.

4.5 Two boxes of the same weight

sl

floor of a t ~If makes a
N s more likely to
o .
hy? 09104073
A

Ans: The taller box is more likely to
tumble over when the truck makes a
sudden stop because its center of gravity
is higher, making it less stable. When the
truck stops abruptly, inertia causes the
boxes to resist the change in motion. The
taller box, with a higher center of gravity.
is more likely to tip over as its center of -
gravity can easily move outside its base of
support. In contrast, the shorter box has a
lower center of gravity, providing more
stability and reducing the risk of it

4.1 Explain tk oments
with an exdm 09104074

Ans: See question No 9

4.2 Describe  how  could you

determine the centre of gravity of an

but different heights are lying on th& v
1 ‘ " %
) (Corr ".! uestion
\ i €s S

toppling. @@ m

State and explain two conditions
nf equihbrlum. 09104076
Ans: See question No 13
44  How the stability of an object can
be improved? Give a few examples to

irregular shaped lamina experimentally. | support your answer. 09104077
09104075 Ans: See question No 17
Ans: See question No 10
(E) Numerical Problems
41 A force of 200 N is acting on a r=2
cart at an angle of 30° with the F.= Fcos®
horizontal direction. Find the x and y- 200 309 3
components of the force. 09104078 iy r\f\ﬁ
Solution:
; 9]
Given data: Q@ﬂ\\i\w 1732 N
o Q
il “@ and F,=Fsinf
=302 & N o =
To find: %W\ N E =200 x sin30
E=7 F,=200 x 0.5




E=100N

Result:

4.2 applied

A force m
perpendhw& knob of a door to
open it as shown in the given figure if
the knob is 1.2 m away from the hinge,
what is the torque applied? Is it positive
or negative torque? 09104079
Solution:
Given data:
Force F=300 N
Perpendicular distance from hinge =€ =1.2
m,
To find:

Torque =?

ST

=] =1=1]

=5=1=] [=E=-1~)
—k

Direction (positive or negative) =7
T={xF

T=1.2 x 300

T=360 Nm

Since the force in such a way that it opens

the door Anticlockwise, it is considered . i
positive torque. Solution: 5 m B
Result: n o
Hence the 360 Nm is li
which is positive. A\~ %(QJ
4.3  Two weights are . Given data:
metre rule at s shown in | Mass of child ‘A’ (m,) = 30 kg _
the given ' If the rule is balanced | Distance of child A from the pivot (da) =

at its cen

AT, o

umw

0 2 |

Hence the x and y component of ﬁaﬁ = Tdoem
173.2 N and 100 N rmm N

Clockwi x e{;@@
o“@%@(ﬁﬁmx 0.3

)

&,

Wy
AN

_.4_:}
=3 | £ —> I
Solution:

)
30 cm
N
Given data:

Distance of weight w from the C.G

40
=40cm=—=04m
100

Distance of weight (wi) from the

center of gravity =30 cm = ﬁ:’—u =0.3m

Weight on the right side =w; =4 N
To find:
Unknown weight on left side = w =?
According to principle of ents.
ticlockwise

wx04=1.2

1.2
T
0.4

w=3N
Result: The unknown weight is 3 N.
4.4 A see-saw is balanced with two
children sitting near either end. Child A
weighs 30 kg and sits 2 metres away
from the pivot, while child B weighs 40

kg and sits 1.5 metres from the pivot.

Calculate the total moment on each side
and determine it the sea-saw is in
equilibrium.

2m

M ——————————}

|
|




Mass of child ‘B’ (ms) =40 kg
Distance of child B from the pivot (dg) D

1.5m g
To find: g@@v\\j@%
Total mo e
Weight of cf@@_
Wa=mag=30x10=300N
Weight of child B

“EAHORT

According to principle of moment

Wi =msg =40 10=400N Moments of applied force = Moment of
Now the moment of force by child A weight lifted -
Moments = Waxda F xdi=w xds
=300.%.2 250 x 0.3 =w x 0.05
=600 Nm _ 250x0.3
Now calculate the moment of force by T 005
child B L 75
Momentg = Wp* dp 005
=400 x 1.5 W=15000 N
= 600 Nm Result: _ ~ g}@m
Result: '®) 5 m%@&& the other end bears
As the clockwise (Oi :
—4.6 A 30 cm long spanner is used to

the anticlockwise mome

equilibrium. J %
45 Ac used to lift a box as
shown in the given figure. If the
downward force of 250 N is applied at
the end of the bar, how much weight
does the other end bear? The crowbar

itself has negligible weight.
09104082
Solution:
Given data:
Applied Force = F =250
Distance from the pivot where force is

30em=—-=03m
100

Distance from the pivot to the box

applied=d; =

open the nut of a car. If the torque
required for it is 150 N m, how much
force F should be applied on the spanner

as shown in the figure given below.
09104083

Solution:
Given Data:
Torque= 1t = 150 Nm

30
Length of spanner =¢=30cm =——=0.3m

To find: I{a 1 me

G
=dy =3 em= 100 =0. 05 i %\ % is calculated by using the
To Find: rﬁ %& ormula
Weight that the oth ‘;\-& T=Fx ¢
W 150 =F % 0.3
_150
03

— 1 T




F=500N

Result: g
The Force that should be

the ceiling, as shown in the given figure.
Determine the magnitude of force F and
Tension T in the string.

09104084

Solution:
Given data
Weight of the
Angle o
To find:
Magnitude of horizontal force = F =7

Tension in the rope =T =7

The vertical component of the
tension T balances the weight of the ball.

TsmnB=W

=

sinf
w

sin60
5

i 5in60

T=

=
‘m

% &

/2
2

T

=

s

F=35.8cos 60
F=58x0.5
F=29N
Result:

The magnitude of horizontal Force is 2.9
N and tension in the rope is 5.8 N.
48 A signboard is suspended by
means of two steel wire as shown in
figure. If the weight of the board is

N, what is the tension in the strings?
09104085

Solution:
Given data:
Weight of sign board = w =200 N
Two wire are equidistant from the
center of the board which is = 2 m each
side
To Find:
Tension in the string
T, =2
To="
Since the signboard 1s in equilibrium and
symmetrically suppnrted by two wires, the
weight is equa between the

x ince the distance from the center are
equal, the tension in each string will also.
be equal.

o A

Ti=T2

18%




Therefore,
T+ T =200 o
2T; =200 k\y
2T = = 2 N\ >
2 "\I. % ]
2T = NN
Result:

The tension in each string is 100 N.
4.9  One girl of 30 kg mass sits 1.6 m
from the axis of a see-saw. Another girl
of mass 40 kg wants to sit on the other
side, so that the see-saw may remain in
equilibrium. How far away from the
axis, the other girl may sit? wo10408
Solution: '
Given data:
Mass of one girl =m; = 30 kg
Distance of one girl from the axis = d; =
1.6 m

Weight of first girl = w) =mig=30% 10 =
500 N

Weight of second girl = w, = mpg =
40x10=400 N :
According to principle of moments
Clockwise moment = Anticlockwise

moment
Wixd, = Wyxd;
300 % 1.6 =400 x d;
300x 1.6 e
s00 & ) \@k
d=12m O“@v
Result: 0{3
The sef ust sit 1.2 meters

away from the axis.

nsi
Mass of second girl = m; =40 %
i
To Find: E} I 4
Distance ufwro e axis = d> =?
40 kg

30 kg

—ri%)=

: siﬂ@@im strin;n?

%ﬁen figure, if the

09104087
60°
Solution:
Given data:
Weight of the block (w)=150 N
Angle 8 = 60°
To find:
Tension in the inglined WZ )
10N-i =T,=?

J3
300
; g
S
Ti=173.2N
In horizontal direction
T=Ticos B

Tz = 1732053000
@;\W@i@ 2

Hence the tension in the vertical
and inclined string is 173.2 N and 86.6 N
respectively.




