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Multiple Choice Questions (M.C.Qs)

B  rick mark () the correct answer: D

@!__J A pair of unlike parallel forces having different lines of force produce ;

{a) equilibrium {b) torque {c) acouple fd) unstable equilibrium
| 02. | Head to tail rute can be used to add forces.
; ~ (a) two {b) three {c) five id} any number of
'_;IL_L A force of 15 N makes an angle of 60" with harizontal. Its vertical component will be:
fa) 15N {b) 10N {c) 13N id) TN
(04. | Abody is in equilibrium when it has:
{a} uniform speed {b) uniform acceleration
~ (c) bothaandb ~ (d) zero acceleration
@;_l A body is in stable equilibrium after slight tilt if its center of gravity:
{a) remains above the point of contact (b) remains on one side of point of contact
- {c) passes over the point of contact (d) is al lowest position
I'_-‘:I'__i:wl A body is in unstable equilibrium after slight tilt if its center of gmviryi
{a) remains on one side of the point of contact(b) remains above the point of contact
{c) passes over the point of contact (d) is positfoned at jts bottom
[ 07. } Abody is in neutral equilibrium when its center of gravity:
' fa) is at the lowest position _ (b) remains at same height
{c) is at highest position (d) is at its basa
_:_"'; Bunsen burner is made stable by:
{a) increasing its length (b) increasing its mass
__ (e) decreasing its base area (d) increasing its base area
: 09. | Aright rope walker carries a long pole to:
{a) increase his weight (b) raise his centre of gravity
(c) lower his centre of gravity (d) keep his centre of gravity in fixed position
| 10. | Stability of a racing car is increased by:
(a) increasing its height {b) raising its centre of gravity
{c) decreasing its width {d) lowering its centre of gravity
III ;} The forces that act along opposite directions are calied:
fa) parallel forces {b) like parallel forces
fc} unlike parallel forces {d) Hone of these
| 12.} Force has:
{a) only magnitude {b) only direction
{e) both magnitude & direction {d) MNone of these
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-_i-t__. . Awall hanging, buildings, bridges or any abject lying in rest on the ground are some examples of:

25,

.26,

a7,

Fan.

Graphical method is used for addition of:

{a) one-dimensional vector quantities {b) two—dimensional vector gquantities
{c) three-dimensional vector quantities {d) All of these
sing =
base ndicular base perpendicular
(@) hypotenuse () p:gtenuse 1% perpendicular @) base
perpendicular -
base &
(a) sin 6 {b) cosé@ fc) tand (d) cosec @

The turning effect of force is called:

(a) moment of force (b) torgue {c) Both'a" & 'B’ (d) Mone of these -

Torque depends upon:

(a) the magnitude of the velocity and fulcrum (b) the mass & fulcrum

(€} the direction of the force & fulcrum (d) the magnitude of the force & fulcrum
Moment of force about a point is equal ta:

@) t = dxF (b} T =Fxd {¢) t=4d.F (d t=F.d

5! unit of the torque or moment of force is:

(a) Hewton {b) Mewton per second(c) Mewton-second (d) Newton-metre

¢ The Center of gravity of uniform square or a rectanguiar sheet is the:

{a) point of intersection of its diagonals {b) the mid-point an its axis

{c) the point of intersection of its medians  (d} its center

The Center of gravity of a uniform trianguiar sheet is:

{a) point of intersection of its diagonals {b) the mid-point on its axis

{c) the point of intersection of its medians  (d) its center

They form a couple.

{a) twao unlike parailel forces of the same magnitude acting along the same line

(b) twa unlike parallel forces of the same magnitude not acting along the same line
{c} two like parallel forces of the same magnitude acting along the same line

{d) two like parallel forces of the same magnitude not acting along the same line
To form a couple, two forces must be: '
(@) equal in magnitude

{c) separated by a distance

{b) parallel, but opposite in direction
{d) All of these

{a) dynamic equilibrium {b) static equilibrium

{c) inertia {d) acceleration due to gravity
A body must satisfy conditions to be in equilibrium.
{a) twa (b) three {c) four {d) five

According to the first condition for equilibrium:

{a) sum of the all forces acting on a body must be constant

(b) sum of the all forces acting on a body must be equal to zero

{c} sum of all torques acting on a body is constant

{d) sum of all torques acting on a body is zero

The following expression represents: ;

fa) Mewton's first law of motion {b) Mewton’s second law of motion

{c) the first condition of equilibrium fd) the second condition of equilibrium
A paratrooper moving down with terminal velocity-satisfies:

fa) law of gravitation (b) Hewton's second law of mation

{e) the first condition of equilibrium {d) the second condition of equilibrium
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E&E# According to the second condition for equilibrium:
’ fa) sum of the all forces acting on a body must be constant
(b) sum of the all forces acting on a body must be equal to zero
fc} sum of all torques acting on a bady is constant
{d) sum of all torgues acting on a body is zero
EL} States of equilibrium are:
fa) two ) {b) three {c) four (d) five
'__i‘-._- t When a body is slightly displaced and then released it returns to its previous position then
the equilibrium will be:

fa) stable equilibrium * {b) wunstable equilibrium

e} reutral equilibrium {d] Hone of these i
.3'3_} If a body is slightly titled and does not return back to its previous position, the bady is said

to be in; -

fa) stable equiltbrium b} wunstable equilibrium

{c) neutral equilibrium fd) Mone of these

it B iy e e e

2
-
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B | (d) | 9 | (& |10, (@) |11} (0 12, betc) | 13. | (a) |14. L) |
15 @ {16 | @ [17.] @ |18 | & |19. | @ |20. ! @ [ 21. ] (00 | |
22. [ (b) |23 | (@) |24 b} |25 | @ |26 (b) |27 | (c) |28. ! & | |
29. [ @ |30 | ®) |31 | @ |32 | e | | 1/

mtrudUG“""
T Have WOU EVEr 5620 a-l:;r.m';.hr ::r.l;ng?i;ng wheel? Why does he use B nng spanners?

Sometimes he adds a piece of pipe 1o the spanner wo increase the length as |
shown In the figure.

Have wou visited a circus where you might have seen a man walking on a tight
rope carrving 8 long beamy How that beam helps him to keep balance while
walking on the tight rope. After learning this unlt, you will be able to answer
these questions and some other similar question

) Y

& l_'rl“.ﬁ:‘ i u-—-ﬂh_ i

R AR T S Ay

Ans:  Force: Force is a push or pull which moves the objects. It can stop the objects. It also gives shape
to the objects. It is a vector quantity. Therefore, it has a specific direction. It is measured in
MNewton (M),

 Define Parallel forces. )

Ans:  The parallel forces can be define as, “when a number of forces act on a body and if their directions
are parallel they are called parallel forces.
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XD what is meant by like and uniike forces? )

Ans:  Like Parallel Forces: The forces that act along the same direction
are called like parallel forces.
Like parallel forces can add up to a single resultant force, therefore, |4 :
can be replaced by a single force. If many people pushing a car to S
move it, all of these forces are called like parallel forces because |
these are acting along same line.

Examples: “Consider two like parallel forces f—‘: and IE; acting on a
body at "A" and “B". Suppose R is the resultant force of F‘} and F, I

then ﬁ = I_:; + I?z

Unlike Parallel Forces: The forces that act long opposite directions | SESSIIRASISTIASRERRTIAN
= Twn like parallel forces

are called unlike parallel forces. L i il Dot

Examples: For example, a ceiling fan suspended in a hook, through

supperting rod. The forces acting on it are:

(i) weight of the fan acting vertically downwards, and

(i) tension in the supporting rod pulling it vertically upwards.

These two forces are also parallel but opposite to each other and acting along the same line. Thus,

these forces are called unlike parallel forces. These forces also add up to a single resultant force,

But, when a pair of unlike forces do not act along the some line as shown in the given figure, can

be responsible for rotation of objects. Such unlike parallel forces cannot be replaced by a single

resultant force and form a couple. A couple can only by balanced by an equal and opposite forces

directed at the two different ends of the rod. - |

— — AF. !
Examples: “Consider two unlike parallel forces F, and F, acting ona || |

body at paint “A" and “B". Suppase R is the resultant furf:euf F.| and FI. |
HE'r'EF.llsgreamrthan F2 LT LRI L LRI e Ly &

'
R=F,-F,

Two unlike parallel forces

m How ¢ can a j‘orm be reprrsentedi' ) ' . ¥h

Ans: Representation of a Force: Force is a wector quantity. It has both magnitude (size) and
direction. In diagrams, it is represented by a line segment with an arrow-head at ane end to show
its direction of action. Length of line segment gives the magnitude of the force act on an object.

Beﬂnc resultant of j‘arm. )

B e L I P N = L

Ans:  Resultant Force: We need to add the forces acting on a body to get a single resultant force.
Single force that has the same effect as the combined effect of the forces to be added is called
resultant force,

m_ﬂﬁcribe thE mgﬂmds of add:ﬂon of fun:.as.. i _)

Ans:  Addition of Forces: Drdinary arithmetic rules cannot be used to add the forces. Two dlfferenl‘.
methods are used far the addition of forces (I.e., in general addition of vectars):

(i) Graphical Method : {ii) Analytical Method
y Describe the graphical method of addition of forces. Wi
S or Which rule is used to find the resultant of more than. two fmes? :

Ans:  Graphical Method: This method is used for addition of one—dimensional vector quantities. In this
method head to tail rule of vector addition is used for the addition of forces.
F il

visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 71 of 186)



For more notes & academic material visit our Website or install our Mobile App

Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp
PHYSICS NOTES FOR CLASS 9™ (FOR SINDH)

Head to Tail Rule: The given figure shows head to tail rule of vector >
addition. A

Step 1: Choose a suitable scale.
Step 2: Draw all the force vectors according to scale, vectors A and B B

in this case. \
Step3: Now take any vector as first vector and draw next vector in
such a way that it tail coincides with head of the previous. If number R B
of vectors is more than two then continue to process till last vector is
reached.

Step4: Use a straight line with arrow pointed towards last vector to
join the tail of first vector with the head of last vector. This is the
resultant vector.

m Define trigonometric raﬂri:_____ )

Ans: Tngmwr.lerric Ratios: The ratio between any two sides of a
right-angled triangle is given specific name and the ratio of any
two sides of a right-angled triangle is called trigonometric ratio.
There are six ratios in total, out of which three are main ratios and
other three are their reciprocals. Three main ratios mostly used in
physics are sine, cosine and tangent. Consider a right angled A Base C
triangle AACB having angle @ at C.

Perpendicular AB

Perpendicular

.ﬂﬁﬂ-ﬂ ——— . =
Hypotenous BC
Base

s P = ——

Hypotenous BC

Perpendicular AR

T R e el

Base AC
E"’&‘;"_ﬂ_iﬂ_' X | 4 6 %
| sno 0| 05 | 07070 0.8660 | 1 |

Cos® |, 1 usmfo.ﬁm' 05 | o
. | 07070 1o
|. Tane ‘0] 0577 | 1 12 | o |

Q.9 What is meant by resolution of fnrces.? By usmg trigonometric ratios find n‘s)

horizontal and vertical components.

Ans:  Resolution of Forces: A force (vector) may be split into components usually perpendicular to
each other; the components are called perpendicular components and the process is known as
resolution of vectors. <
In other words, the process of splitting of a vector into mutually
perpendicular components is called resolution of vectors.

The given figure shows a force F represented by a line segment OA which
makes an angle with x axis. Draw a perpendicular AB on x—axis from A.

The components OB = F, and BA = F, are perpendicular to each other, B
They are called perpendicular components of OA = F. Therefore, 0 B)
F=Fe+Fy
The trigonometric ratio can be used ta find the magnltudes F,andF,. Inright-angled triangle ADBA,
F, OB
Fooa °
e T
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F, =Fcos b ssaseasaseerarnasesnansansa] )
Alsa, i- EA; = 5inH

F 04

F, =Fsin®  --emeeecemmeciecceenenees iz

Equations {1) and (2) give the perpendicular components respectively.

How can we determine force from its perpendicular components? )

How the direction of d vector is obtained from its components?

Ans: Determination of Force from its Perpendicular Components: This is opposite to the
process of resolution. If the perpendicular components of a force are
known then the process of 'detem'rining the force itself from the
perpendicular components is called composition.

Suppose F, and F, are the perpendicular components of the force F and
are represented by line segments OP and PR with arrow head y
respectively as shown in the given figure.

Applying the head to tail rule: OR = 0P + PR
Here OR represents the force F whose x and y-components are F, and F, >
respectively,

Thus, F=F +F
In order to find the magnitude of F apply Pythagorean Theorem to right angled triangle OFR, i.e.

(OR): = (OP® + (PRX or F = F!+F?

Therefore, F= ,FF,‘E + F,J,i

The direction of F with x-axis is given by:

PR Fy
tanﬁ T — I —
Fa

R

Fy

B = tan’

Fz

Dding torque or moment. Write down Its fmﬂa and units.
f.l'st the factors on which moment of force depends.

Ans:  Torque OR Moment of Force: The turming effect of force is called moment of force or Torque.
Formula: Moment of force aboaut a point = Force = Perpendicular distance from paint
- = =+
1=F=d
Units: 5! unit of the torque or moment of force is newton-meter (Nmj).
Moments are described as clockwise or anticlockwise.

Wieh finks lor moment of force, |
A httpefwwew saburchill comyphysies fehapters, /0018 hemi |
A hitpsfwwswalter fend tde/ph Lefleves, tml |
‘B hittpe/ fwwew, love physics.comtur i
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More torgue
i Moment arm |

R nlii
Pl M
: | Torgue |
—_—— 4T o — . e PIISENCR- N =. NP pp—— |
& door handle Is fixed at the outer edge Similarly, it is easier to tighten or loosen
of the door so that it opens easily. A a nut with a long spanner as comparad to

larger force would be required if the a short one
handle were fized near the inner edge
close to the hinge.

EXD) List the factors on which moment of force depends. )
Ans: it depends upon:
{i) the magnitude of force.

{if) The perpendicular distance of the point of application of force from the pivot or fulcrum.

EXE) what is the principle of the moment? )
Ans:  Principle of Moment: According to the principle of moments:

The sum of the clockwise moments about a point is equal to the sum of the anticlockwise moments
about that point.

m}ipw is the see-saw bql'ancad?)

Ans:  Two children playing on the see-saw. Fatima is sitting on the right
side and Faheem on the left side of the pivot. When the clockwise
turning effect of Fatima I5 equal to the anticlockwise turning effect
of Faheem, then see-saw balances. In this case, they cannot swing.
When the sum of all the clackwlse momeants an a body is balanced by
the sum of all the anticlockwise moments, this is known as the
principle of moments.

m_ﬁﬁe three examplu.;s- in which the priﬁ;:fﬁfe 'af':he moment is observed. )

Ans:  Moments are everywhere. |f we try to undo a bolt with our fingers is almost impossible, but if we
add a spanner and suddenly it becomes very easy to turn. This is because we are increasing the
distance between the force and the pivol and therefore we are increasing the turning moment.

The same principle applies when using a screwdriver to pry open a can of syrup or paint, or closing
the handles of a pair of scissors to slice through a sheet of card or a piece of strng. The further
away we apply the farce from the pivot, the easier the task will become.

Moments don't have to be on opposite sides of the pivot, either. A heavy load in a wheelbarrow is
close to the wheel, while the handles are further away. This means that we need less force to lift
the contents.

some of the everyday examples where moments or the turning effect is observed are opening and
closing doors and windows, nutcracker etc. Further, some examples of moments involve the
application of lever, such as seesaw.
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PRI} Define centre of mass or centre af gravity. )
Ans: Center of Mass OR Center of Gravity: A body behaves as if its whole mass is concentrated at

one point, called its centre of mass or centre of gravity, even though earth attracts every part of it.

Where does the position of the center of gravity of a uniform rod lie? ")

L 100

1
T LY
If it is supported at any other point it topples because the moment of its (2 cal

3
i
welght W about the point of support is not zero as shown in figure (b). z A:D

The centre of mass of a uniform meter rod is at its centre and when
supported at that paint, it can be balanced as shown in figure (a).

Ans;

[XD write down the position of center of gravity of Hié}aﬁ&hﬁi}“ﬁﬂ}’é&?m)

{a) a uniform rod {b) a uniform square or rectangle sheet
fc) a solid or hollow sphere {d) a uniform circular ring
fe) a uniform circular disc {f) a uniform solid or hollow cylinder

{2) a uniform triangular sheet

The centre of gravity of regular—shaped uniform objects is their geometrical centre.

Pasition of the center of gravity

§.No.  Nome of the object

Center of Gravily

[a)  Auniform rod

5 a uniform square or
B} ! racta ngle sheat

” | & solid or hollow
i ! sphere
i

. a uniform circular
[d) | ring

i a uniform circular
(® | dise

() a uniform solid or
hallow cylinder

" a uniform triangular

() sheet

center of the sphere,

- center of the ring.

The center af gravity af the uniform rod s its mid-point. | S &

The centre of gravity of a uniform square or a rectangular
sheet is the point of intersection of fts diagonals.

The center of gravity of a solid or hollow sphere is the

The center of gravity of a uniform cCircular ring is the

The center of @ravity of a uniform circular dise i its
cenker.

The center of gravity of a uniform solid or hollow cylinder |
is the mid-paint on its axis.

The center of gravity of a uniform triangular sheet 15 the i
point of intersection of its medians. i =
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P\ How can you find the centre of gravity of an irregular shaped thin lamina
ALY o metal sheet or card sheet?

Ans:  Center of Gravity of Irreqular Shaped Thin Lamina
Step i: Make three small holes near the edges of the lamina farther apart from each other.
Step 2: Suspend the lamina freely from one whole on retort stand through a pin as shown in figure (a).
Step 3: Hang a plumb line or weight from the pin in front of the lamina as shown in figure (b).
Step 4: When the plumb line is steady, trace the line on the lamina.
Step 5: Repeat steps 2 to 4 for the second and third holes. The point. of intersection of three lines
is the position of the center of gravity.

- Fin
_Lamina

(a) (&)

EED) what is a couple? Calculate the moment of the couple. )

i et d i

Ans;  Couple: Two unlike parallel forces of the same magnitude but not acting along with the same line
farm a couple,

Examples:

(1) When a boy riding the bicycle pushes the pedals, he exerts forces that
produce a torque, This torgue turns the toothed wheel making the rear
wheel rotate. These forces act in opposite directions and form a couple.

(i) Ancther example is the forces reguired to tum the steering wheel of a

car. The two equal and opposite forces balance, so the wheel
will not mave up, down or sideways. However, the wheel is not
in equilibrium. The pair forces will cause it to rotate.
A pair of forces like that is called a couple, A couple has a tuming effect
but does not cause an object to accelerate.

The Moment or Torque of the Couple: The turning effect ar moment of a
couple Is known as its torque. We can calculate the torque of the couple in the
above figure by adding the moments of each force about the center O of the

wheel:
Torgue of couple = (F =< QP) + (F = 0Q)
= F= (0P +0Q)
m Fud

Torque of couple = one of the farce x perpendicular distance between the forces
Write three necessary conditions for two forces to form a couple. )

Ans:  To form a couple, two forces must be:
(i) equal in magnitude (i) parallel, but opposite in direction
(ifi) separated by a distance
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(e ¥) Define vquﬂi'pﬂm. What are the kinds of eguilibrium? | =
Ans:  Equilibrium: When a body does not possess any acceleration, neither
linear nor angular then it is said to be in equilibrium. For example, a
book lying on a table at rest, a paratrooper moving downwards with
terminal velocity, a chair lift hanging on supporting ropes.
Kinds of Equilibrium: There are two kinds of equilibrium:
i) Static Equilibrium (ii) Dynamic Equilibrium

RRE) Define static and dynamic equilibrium. )
Ans:  Static Equilibrium: A body at rest is said to be in static equilibrium,
- Examples: A wall hanging, buildings, bridges or any object lying in rest on
the ground are some examples of static equilibrium.
Dynamic Equilibrium: A moving object that does not possess any

acceleration neither linear nor angular is said to be in dynamic equilibrium. . r e g
Examples: Uniform downward motion of stoolball through viscous liquid | - -

ERE AP0 o

and jumping of the paratrooper from the Helicopter are examples of
dynamic equilibrium.

Ans:  Conditions for Equilibrium: A body must satisfy certain conditions to be in equilibrium. There
are two conditions for equilibrium.
First Condition for Equilibrium: According to this condition for equilibrium sum of all forces
acting on a body must be equal to zero. Suppose n number of force, Fyr Fy Fypeis.., F are acting
on a body then according to'the first condition of equilibrium.

Fy#Fy #Fy# wrrneiie #F, = D or IF =0

The symbol T (a Greek letter Sigma) is used for summation. The above equation is known as first
condition for equilibrium.

In terms af x and y components of the forces acting on the body, the first condition for the equilibrium
can be expressed as:

R Y O —— R

Examples: A basket of apples resting on the
table or a clock hanging on the wall are at rest

and hence satisfy the first condition "for The teacher may encourage learners 1o visit the
equilibrium. A paratrooper moving down with eondition of equillbrium on the internet at
terminal velocity also satisfies the first condition l "0 hita:/fwww. ol e/-gaughrn/Gildea/pages.html ,
for equilibrium.

Second Condition for Equilibrium: The first condition for the
equilibrium does not confirm that a body is in equilibrium because a
body may have angular acceleration even though the first condition is
satisfied. For example, consider two forces F; and F; are acting on a
body as shown in figure (a). The two forces are equal and opposite to
each other. The line of action of the two forces is the same, thus
resultant will be zero. The first condition for equilibrium is satisfied;
hence we may think that the body is in equilibrium. However, If we
change the position of the forces as shown in figure b, now the body is not in equilibrium even
though the first condition for equilibrium is still satisfied. This shows that there

Frmpp gt F

()
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must be an additional condition for equilibrium to be satisfied for a |

body to be in equilibrium. This is called the second condition for o 1

equilibrium. .

The Sum of all clockwise and anticlockwise torques acting on a body is 2 I : : |

zera. Mathematically, o
|

=l

A Write down the three states of equilibrium. Give examples of each.
: %ﬂrn states of equilibrium.

Ans:  States of Equilibrium: There are three states of equilibrium: ‘
(1) Stable equilibrium {if) Unstable equilibrium,  and  (ili) Meutral equilibrium '
A body may be in one of the above states of equilibrium.

- (D) Stable Equilibrium: A body is in stable equilibrium if when slightly displaced and then
released it returns ta its previous position.
A body is in stable equilibrium when:
+ its centre of gravity is at the lowest position.
« it is tilted its centre of gravity rises
s it returns to a stable state by lowering its centre of
gravity
- A body remains in a stable state of equilibrium as long as its |
centre of gravity acts through the base of the body. {0} A bax hyng cn the Tatle, I
Example: Suppose a box is lying on the table. It is in [ e iE Smralinra E::;tm'ﬂm'
equilibrium. Tilt the box slightly about its one edge as shown '

in the figure. On releasing it returns ta its ur‘iglnai position. This state of the body is knawn

as stable equilibrium, v )

{ii) Unstable Equilibrivm: A body is sald to be in unstable
eguilibrium when slightly titled does not return to its previous
position,

A body s in unstable equilibrium when:

« its centre of gravity is at itz highest position

« when it is tilted its centre of gravity {5 lowered

» its previous pc)sitmn cannot be restored by raising its

centre of gravity

Example: We take a paper cone and try to keep it in a vertical |
position on its vertex as shown in the figure. It topples down on
releasing. This slate of the body is known as unstable equilibrium.

{iii)  Neutral Equilibrium: A body is said ta be in neutral equilibrium when displaced from the
previous position remains in equilibrium in a new position.

A body is said to be in neutral eguilibrium when:
« its centre of gravity always remains above the point of contact.
« when it 15 displaced from its previous position fts centre
of gravity remains at the same height. 1
+ all the new states in which the body is moved are stable. " - i
Example: Let us consider a ball placed on a harizantal surface S ! |
as shown in figure (a). It is in equilibrium. When it is displaced ml
fram its previous position it remains in its new pasition still in '———————————====~
equilibrium as shown in figure (b). This is called neutral equilibrium.

[}
i
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mnescrl‘be stability. )
Stability: In most situations, we are interested in maintaining
stable equilibrium, or balance, for example, the design of
structure racing cars and in working with the human body.
We consider a refrigerator if it is tilted slightly (Fig b} it will
return to its original position due to torque on it. But if it is tilted
more [Fig. c), it will fall down, The critical point is reached whem
the centre of gravity shifts from one side of the pivot point to the
other. When the centre of gravity is on the one side of the pivot
point, the torgue pulls the refrigerator back onto its original base
of support (Fig. b). If the refrigerator is tilted further, the centre
of gravity crosses onto the other side of the pivot point and the
torgue causes the refrigerator to topple :'Fii. C).

A manwalking on a tight rope
carries a long beam that helps
him to mairtain balance by
lowering his Center of mass.

@) ®) T

In general, a body whose centre of gravity is above its base of support will be stable if a vertical
line projected downward from the centre of gravity falls within the base of support.

Spar

Bull-dog clip

A sewing neecle fixed In & cork.
The forks are hanged on the cor to
balance it on the tip of the nesdle,
The forks lower the center of mass of
the system. I it is disturbed, it will
return to its original pasition.

A perched parrot s made heavy at the
tall which lowers its centre of gravity.
It can keep el upright when titled.
In general, the larger the base and
lower the centre of gravity, the more
stable the body will be.
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Differences .

@ Differentiate like and unlike forces using examples,
Ans:  Distinguish Between Like and Unlike Forces

!- : Like Forces ’ ' : Unlike Forces
1 Foreces that are parallel and acting in the same 5 Forces that are parallel and acting in opposite directions
* | direction are called like parallel forces. | are calted unlike parallel forces.,

Like parallel forces can add up to a single i
resultant force, therefore, can be replaced by a | If thera are two unlike forces F, and F,, than the i
2. | single force, resultant force R = =F, + F; where the negative force is |

| If there are two like forces F, and F,, thenthe the force acting in the downward direction.
| resultant force B = F, + F,.

! . Example: a ceiling fan suspended in a hook, through a |
supporting rod. The forces acting on it are (i) the weight !
of the fan acting vertically downwards and {if) tension in |

| the supporting rod pulling it vertically upwards. These |
two forces are also parallel but opposite to each other
and acting along the same line. Thus, these farces are

| called unlike parallel forces.

| Example: If many people pushing a car to move
3. | it, all of these forces are called like parallel
; forces because these are acting along the same
lime.,

Scientific Reasons

@ Why a body in unstable equilibrivm does not return to its original position when given a small
tile?

Ans:  The centre of gravity of the body is at its highest position in a state of unstable equilibrium. As the
body topples over about its base (tip), its centre of gravity moves towards its lower position and
does not return to its previous position.

@ Why racing cars are made heavy at the bottom?

Ans:  The sports or racing cars are made heavy at the bottom which lowers the centre of mass and hence
increases the stability.

@ Why the base area of the Bunsen burner is made large?

Ans:  They are made to have a broad and heavy base to make them more stable. This is to reduce the
chances of the burner accidentally tipping over. Knocking over a lit Bunsen bumer could have very
bad results.
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Numerical

Worked Examples of the Textbook |

Find the resuitant of three forces 15N along the x-axis, 10N making an angle of 30° with x
axis and 10N along the y-axis.
Solution:
Step 1: Write the known quantities and choose a suitable scale.

Here, F, = 15M along x-axis ——— <
F, = 10N 30° with x-axis Fy
F, = 10M along y—axis ¥

Scale: 2N =1cm Fi
Step 2: Draw the representative vectors for the forces F,, w_
F,, Fy according to the scale in the given
directions as shown in the given figure, }

Step 3: Take F, as the first vector and draw F; and F, in | F,
such a way that the tail of the next vector
coincides with the head of the previous vector as
shown in the figure given below. S S

Step4: Join the tail of the F, with the head F, with a %
straight—line F with an arrow pointing towards

Fye : ¥ F

Step 5: Measure the length of F with a ruler and ‘/?fi----x
multiply it with 2Mcm-! that is the magnitude F1 A 30° l
of the resultant. Measure the angle with the [
protector that F makes with F,. This gives the

direction of the resultant force.

@ A man is pushing a wheelbarrow on a horizontal ground with a force of 300N making an angle
af 60° with the ground (the given rwﬂ. Find the horizontal and vertical components of the

force.
Solution: :
Step 1: Write the known quantities and peint out quantities - t
to be found.
F = 300N 6 = &60°
Fo=1 F, =1
Step 2: Write the formula and rearrange if necessary.
F, = Foost
F, = Fsind
Step 2: Put the value in formula and calculate:

F, = 300M x cos 60° = 300N = 0.5 = 150N

F, = 300N x sin 60° = 300N x 0.B66 = 239.B N
Therefore, horizontal and vertical components of pushing force are 150N and 259.8N
respectively.

A car driver tightens the nut of a wheel using a 20cm long spanner by exerting a force of
300N. Find the torgue.
Solution:
Step 1: Write the known guantities and point out the quantity to be found.
F= 300N ﬂL-Iﬂcm-ﬂ.ZUm. T =1
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Step 2: Write the formula and rearrange if necessary.
t=Fxl
Step 3: Put the value in the formula and calculate,

T = 300N x 0.20m = &0 Nm
Thus, the torque of 60Mm is used to tighten the nut.

Consider a meter rod supported at mid-point O as shown in the figure. The block of 20N is
suspended at point A 30cm from O. Find the weight of the block that balances it at point B,
20cm from 0. i
Solution: ;
Step 1: Write known guantities and point out unknown guantities.
W, = 20N
Moment of armof W, = OA = 30cm = 0.30m i
Moment of arm of W, = OB = 20cm = 0.20m
Step 2: Write a formula and rearrange if necessary.
Clockwise moments = Anticlockwise moment
W, = AD = W, x OB g g

A o | RS
W, x 04 i 55
w = ———————— . 1
‘o o8 | %: 4 5
atep 3: Put the value and calculate.
~ 20N=0.3m _10N
N F T W

Thus, the weight of the block suspended at point B is 30N,

A uniform rod of length 2.0m is placed on a wedge at 0.5m from its one end. A force of 150N
is applied at one of its ends near the wedge to keep it horizontal. Find the weight of the rod

and the reaction of the wedge.
Solution: g
Step 1: Write the known quantities and point out unknown:
F = 150N OA = 0.5m

AG = BG = 1.0m

‘0G = AG-AD =1.0m-0.5m = 0.5m
W =17 R=T
Step 2: Write formula and substitute values:
For W applying the second condition of equilibrium, taking torques about 0.
' Tr=10
FxAD+R=0+W=0G =0
150«05-Wx05 =0 or
W=0.5 = 150 = 0.5

N ek R
0.5

For R applying first condition of equilibrium:

XF, = 0 R

R-F-W = 0 T

R-150-150 = 0 or A b, 0. ,-___..,.,.-_,E L | _;_*;_.H

R = 300N v ey ;.,-f.,-,a.-..:...;-q;- Al Tt G LT
Therefore, the weight of the rod is 150N and the | I i
reaction of the wedge is 300N, L_ ! -
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{ Solved Numerical

TR )
@_I) A pair of like parallel forces 15N each are acting on a body. Find their resultant.
Solution: Data: F, = 15N F, = 15N Fm?
Equation: F = F,+F .

Calculation: F = 15+15 = Ans.
@ Two unlike paraliel forces 10N each acting along the same line. Find their resultant.
Solution: Data: F, = 10N Fy = 10N Fwu?
Equation: F = F-Ff
Calculation: F = 10-10 = [ON] Ans.
@ Three forces 12N along the x-axis, 8N making an angle of 45° with x—axis and BN along the
y-axis.
(i) Find their resultant ’ {ii) Find the direction of resultant
Solution: Data: F, = 12 N along x—axis

F, = &N making an angle of 45° with x-axis
F, = 8 M along y—axis

Scale: 1N = 1square (You can also take 2 N =1 cm)
Graphica ntation: -
'Y b el il |
1544k : e
AENENE RN LG NN 7“_-'
Y
e _;-'fr! HF .
{4 L1t 5Lt R L4 1 Ey 1
L .E.-.‘..._;-__I.J-.'.f _...E_- -l L]
hE ek /_;_
e e F
- ;T HLIENE ;Y ,L.J:_J:_
e
i EE | I N N
N [ HIl | il
ot T8 11 i} W 1]

(i) Measuring the length of F with a ruler, it is found that 22.322 N.
() Measuring t!'m'anghe with the protector that F makes with F1, it is found that 37.72°,

@ A gardener is driving a lawnmower with a force of 80N that makes an angle of 40° with the

ground
{i) Find its horizontal component - {ii) Find the vertical component
Solution: Datg: " Force = F = 80N Angle = @ = 40°
Herizontal component =F, = ? Vertical component =F, =7
Equation: F, = Frosd and F, = Fsing
Calculgtion: F, = (80)cos40° and F, = (B0)sind0°
= (BO){0.766) and = (80)(0.642)
= 61.2B N and = 51,36 N
Therefore, horizontal and vertical components of the force are 61.28 N and 51.36 N
respectively.
Horizontal and vertical components of a force are 4N and 3N respectively. Find
{i} resultant force ) {ii} direction of resultant
Solution: Data: Horizontal component = F, = 4N
Vertical component = F, = 3N
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(1)) Resultant Force = F = 7
Eguation: F o it
Calculation: F= JA+3)7 = f16+9 = /25 = 5N
Therefore, the resultant force is 3N, Ans,
(i) Direction of resultant force = 8§ = 7
Equation: B o _F;_
Caleulation:

8 = tan -if= tan-" (0.75) = 36.87"

Therefare, the direction of the resultant force is 36.87°. Ans.
A spanner of 0.3m (ength can produce a torque of 300Nm.
(i) determine the force applied to it.
(i) What should be the length of the spanner if torque is to be increased to S00Nm with the

same applied force?
Solution:
{1 Data: Length of the spanner = L = 0.3m  Torque = ¢ = 300 Nm
Applied force = F = 7
Equation: T = FxlL
Calculation: 300 = F x (0.3)
F= —-:E.P- = 1000 N
0.3 -
Therefore, the applied force on the spanner is 1000 N, Ans.
(i) Data: Applied force = F = 1000 N Torque = 7 = 500 Nm
Length of the spanner = L = 7 S
Equation: ~ t = FxL
Calculation: 500 = (100Q) = L
[ ,jﬁ'ﬂ_ =05m
1000
Therefore, the length of the spanner will be 0.5 m, Ans.

A uniform meter rule is supported at its centre is balanced by two forces 12N and 20N
(i) if 20N force is placed at a distance of 3m from pivot find the position of 12N force on the

other side of the pivot
{fi) if the 20N force is moved to 4cm from pivot then find the force to replace the 12N force.
Solution:
(i)  Date: 1" Force = F, = 20N 2" Force = F, = 12N
Moment armof F; = d; = 3m Moment armof F, = d, = 1
Working Formula: Clockwise moments = Anticlockwise moments
Fixd, = Fxd;
Calouigtion: 0x3 = 11xd,
60 = 12d,
d, = ﬂ = 5m
12
Therefore, the moment arm of F, is 5 m on the other side of pivot. Ans.
(i)  Daota: 1 Force = F, = 20N 2™ Force = F; = {
Momentarmof F; = d; = 4m Moment armof F; = d; = 5m
Working Formulg: Clockwise moments = Anticlockwise moments
Fyxd, = F;xd,
Calculgtion: 0=4 =F, =5
—,

visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 84 of 186)



For more notes & academic material visit our Website or install our Mobile App

Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp
PHYSICS NOTES FOR CLASS 9™ (FOR SINDH)

if the 20N force is moved to 4cm from pivot then the 12N force would be replaced
by 16N force.

faj A mechanic uses a double arm spanner to turn a nut. He applies a force of 15N at each
end of the spanner and produces a torque of §0Mm. What is the length of the moment

arm af the couple?

(b) If he wants to produce a torque of BONm with the same spanner then how much force
he should apply?

Solution:(fa)  Data: Applied force = F = 15N Torque produced = © = 60 Nm

length of the moment arm of the couple = d = 7
Working Farmula: t = Fxd

Calculation: 60= 15x=d
60
:_1 - 4m
Therefare, the length of the moment arm of the couple is 4 m. Ans.
ib) Datg: Applied force = F = 7 Torque produced = © = B0 Nm
length of the moment arm of the couple = d = 4m
Working Formula: t = Fad
Calculation: B0= Fx4

F -E- I0M
4

If he wants tg produce a torque of BONm with the same spanner, he should apply
20H force. Ans.

Auniform meter rule is balanced at the 30cm mark when a load of 0.80N is hung at the zero mark.
il At what paint on the rule is the center of gravity qflhlndt?
(i) Calculate the weight of the rule.

Solution:
fi} Data: Load = F = 0.BON  MomentarmofF = OA = 30em = 0.3 m
Lengthof therule= L = 1m
R
. i AB 1

Calculatian:  Center of gravity of the uniform meter rod - = T = 0.5m
Ther_e’ﬁ:re, the center of gravity lies at 0.5 m or 50 ¢m. Ans.
(if) Data: load = F = 0.BON MomentarmofF = OA = 30cm = 0.3 m

Weight of the rule = W = 7
Moment arm of W= 0G= 20cm = 0.2 m

Warki H ¥r=40
Calcwlation: FxAQ+ RX0-Wx=x0G = 0
0.Bx0.3+0-W=020 =0
0.24 -W =020 =
W=0,20 = 0.24
——
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e . o 1.2NM
0.20
Therefore, the weight of the rod is 1.2 N, Ans.
What will be moment of force when 500N force is applied an a 40cm long spanner to tighten a
nuts c
Sofution: Data: F=500MN L=40cm = 0.40m T E P
Eormula: t=F=xL ~
Calculgtion: =« = (500)(0.40) = [200 Nm| Ans.

@ If two forces 5N each from a couple and the moment arm is 0.5m. Then what will be the

torque of the couple?

Solution: Data: F=5N d=05m T=?
Farmisda: t=Fxd
Caleulation: = = (5)(0.5) = {2.5Nm | Ans.

@ A telephone pole of mass 300kg is 30m leng. Its center of gravity is 10m from the thick end.
What force must be applied at the thin end to maintain the pole in horizontal position when it
15 supported at its mid point?
Solution: Data: Massof the pole = 300 kg
Length of the pole = 30m
Center of gravity = 10m
Required Data: Force= F=1?
Weight of the pole = 2

- 15m > | : 15m > |

S --4-1-1 A _ ¥F

Formula: W = mg
W = 300x9.8
W = 2940N
Forces acting on the pole are shawn in the figure where W represents the weight of the pole and F
represents the farce applied to the thin end to maintain the pole in a horizontal position when it is
supported at its mid point.
Fram figure we have,
AB = 30m, AC = 15m, BC = 15m, DC = 5m

MNow
According to 2nd condition of equilibrium about C, we have

It =10
W=DC-F=BC= 0
2940 =x5-Fx15= 0
14700 -15F= 0O

15F = 14700

14700
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@

A uniform rod 10 meters long and weighing 30N is supported in a horizontal position on a
fulcrum with weight of 40N and 50N suspended from its ends as shown in the figure. Find the

pasition of the fulcrum.

Solution: Data: The length of rod = AB = 10m
The weight of point € = W, = 30N
The weight of pointA = W. = 40N
The weight of point B = Wg = 50N

The length of rod between Aand C = 5m

Required Data:  Position of fulcrum = x = 7
F

A c Tn B
A m—— e ———— = = > iE
¥ 40H W = J0H S0H
| === - WM—=mmmmmmmmmm—m i — oo >
|- B e -+ |

Formula:

The weight of the _unllfuqm rod acts nt “C". Let Dbe the_ft.ﬂcmn and F be the upward force
at the fulcrum. Suppose x is the position of the fulerum. with respect to A. the rod is in
equilibrium. Now by applying 1st candition of equﬂ_n_'_itl_l'lr-

IF, =10 ;
IF, =0 ;
F-40-30-50 = 0
 F-120N = 0
F.= 1208
According to 2nd candition of Equilibrium.
It =0

FxAD-W=AC-50=<AB = 0
120=x-30=x5-50=10 = 0 :

120x-650 = 0
120 = 650
650
X=
120
x= 541m Ans.
@ A force of 25N acts on a baby. If moment arm is 2m, find the value of torque.
Solution: Data: Farce = F = 25N
Momentarm = d = 2m
Required Data: Torque = © = ?
Formula: t = Fxd
T = 25x1
T = Ans.

A force is applied perpendicularly on a door 4 meters wide which reguires a torque af 120 Nm
to open it. What will be the minimum force required?

Solution: Data: Momentarm = d = 4m
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Required Datg: Force = F = ?
Formuia: t = Fxd
8
d
120
e i
40
F =[30M] Ans.

What is the moment of the couple of 10N acting at the extremities of a rod 5m long as shown
in figure. How can this couple be balanced?
Solution: Data: Force = F = 10N

& & & & & &

Couplearm = d = 5m

Reguired Darg:  Moment of couple or tarque = t = 7
Formula: ; t = Fxd | F
t = 10x35

¢ -[3Nm]  Ans.

Lines of action of parallel forces are parallel to each other.

Parallel forces with the same direction are called like parallel forces.

Parallel forces with opposite directions are called unlike parallel forces.

The sum of the two or more forces is called the resultant of forces. :

The graphical method for the addition of forces is called the head-to-tail rule.

Splitting a force into two perpendicular components 1s called the resolution of force. The
components are

F. = Fcosd, Fy, = Fsing ;

Perpendicular components ¢an be used to determine a force as

F= R +Ff . 6= ta.n"-?-

K
The turning effect of force is called ‘moment of force or torque’.
The product of the force and the moment arm of the force is equal to the torque.
The principle of moment states that a body is in equilibrium if the sum of the clockwise
maoments acting on a body is equal to the sum of the anticlockwise moments acting on the body.
The center of mass or center of gravity is a point where the whole weight of the body acts
vertically downward.
Two equal and opposite forces acting along different lines of action form a couple.
The first condition for equilibrium is satisfied if the net force acting on a bady is zero.
The second condition for equilibrium is satisfied if the sum of clockwise torques acting on a
body is equal to the sum of the anticlockwise torgues.
A body is said tobe in stable equilibrium if it returns to its previous position after a slight tilt.
A body is said to be in unstable equilibrium if it does not return to its previous position on
releasing after a slight tilt.
A body is to be in neutral equilibrium if it does not return to its previous position but
remains in equilibrium at a new pasition after disturbance.
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[ Turning effect of a farce]

Kncem a5
L J

I Moment of a force l'

is defined as

¥ F = force .
d = perpendicular
Moment = F x d distance from the
force to the phvot

| !
Clockwise 1 Anticlockwise
rrWTEnE ‘ v L mament

—

-

r

L
B . . wehirse
Equilibrium Centre of mass/ stabill s low centre of gravity
of bodies ty and stabilitles can be + broad base
increased by

End of Unit Questions Solution

SECTION - A:  MULTIPLE CHOICE QUESTIONS
Tick Mark (') the correct answer:
See “Multiple Cholce Questions (M.C.05)" - (1) to {10}
" SECTION- B: STRUCTUREDQUESTIONS ™" . " . " [ .y
Faorce on bodles ! !
01. (a)  Define like and unlike forces. -
(b) - Apair of like parallel forces 15N each are acting on o body. Find their resultant.
(5] Two unlike parallel forces 10N each acting alang the same line. Find their resultant,
Ans:  (a) See 'Short & Detailed Answer Questions' - Q.3 ‘
ib) See "Solved Numericals' - Q.1 ic) See ‘Solved Mumericals' - Q.2
Addition on forces
a2. f{a} Describe the head-te-tail rule of the vector addition of forces.
ib) Three forces 12N along the x-axis, 8N making an angle of 45° with x-axis and 8N
along the y—axis.
()] Find their resultant {ii) Find the direction of resultant
Ans:  (a) See ‘Short & Detailed Answer Questions' - Q.7
{b) See *Solved Numericals’ - Q.3
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Resolution of forces

{a) How a force can be resolved into its perpendicular components?

b) A gardener is driving a lawnmower with a force of 80N that makes an angle of 40°
with the ground
{i) Find its haorizontal component {ii) Find the vertical component

(a) See ‘Short & Detailed Answer Questions’ = Q.9

ib) See 'Solved Numerical’ — Q.4

fa) How can you determine a force from its rectangular components?

(b) Horizontal and vertical components of a force are 4N and 3N respectively. Find
{i) resultant force (i) direction of resuitant

ia) See ‘Short & Detailed Answer Questions' — Q.10

(b) See ‘Solved Numerical’ - Q.5

Moment of forces

{a) What do you mean by a moment of fore?
{b) A spanner of 0.3m length can produce a torque of 300Nm.
{i) determine the force applied to it.
(i} What should be the length of the spanner if torque is to be increased to 500Nm
with the same applied force?
(a) See 'Short & Detailed Answer Questions' - Q.11
k) See "Solved Numerical® - Q.6
Principle of forces
fa} State the principle of the moment,
() A uniform meter rule is supported at its centre is batanced by two forces 12N and 20N
{f) if 20N force is placed at a distance of 3m from pivot find the position of 12N
farce on the other side of the pivot
(i) if the 20N force is moved to 4cm from pivot then find the force to replace the 12N
force,
(a) See ‘Short & Detailed Answer Questions’ — Q.13
{b)  See 'Solved Mumerical’ ~ Q.7
Center of mass
fa) Eeﬂneﬂ:ecmtﬂnfm:aruﬂnrdrgmmf -
(b)  How will you determine the centre of mass or centre of gnwfrr?
(a) See ‘Shart & Detailed Answer l;‘a.re:tlmu Q.16
b} See "Short & Detailed Answer Questions' — Q.19
Couple ]
fa)  Define couple as a pair of forces tending te produce torque.
fb) A mechanic uses a double arm spanner to turn a nut. He npp!ies a force of 15N at each
end of the spanner and produces a torgue of ﬂmm What is the length of the moment
arm of the couple?
fc) ' If he wants to produce a torque of 80Nm with the same spanner then how much force
he should apply?
(a) Sea 'Short & Detailed Answer Questions' - Q.20
[-]] See ‘Solved Numerical® - Q.8 (a)
el See "Solved Numerical’ — Q.8 (b)
Equilibrium
fa) State two conditions necessary for an object to be in equilibrium,
ib) A uniform meter rule is balanced at the 30cm mark when a load of 0.80N is hung at
the zerc mark.
i} At what point on the rule is the center of gravity of the rule?
(i) Caleulate the weight of the rule.
{a) See ‘Short & Detailed Answer Questions” — (.24
{b) See ‘Solved Numerical' - Q.9
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