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Exercise 1

Multiple Choice Questions (MCQs

Four opti ; :
ptions are given in each of the following questions, fill the ¢

in front of that choice whi
i ich yo ink i p
more circles is not allowed: Yol Sninkinoamect. Cating o ey ¢

The quﬁritity of matter in '
ity a body is called its
(a) acceleration  (b) velodity @) mass (d) tonsion

A body of negligible small dimensions i o0
nsions is termed as ¢
(@) heavybody  (b)smallbody (@ partice (@) gﬂeg""ﬁ

m
The concept of a particle is an ideal one and represents & 9%

which posses mass '
(a) ellipse : ' " ™ot o ¢
. (b) triangle (c) circle @ O ©

Seavmael with CamSoanner
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A bod_y may be regarded as an aggregate of
(a) ellipses (b) triangles (c) circles ® particles

@ ® © ¢

A body is said to be a rigig body if the distance between any two of

Faa;iif"::g?———______ by any means,
¢ ] remai
(c) remains variable . d]) nons Igfs tlliggza"ged ® ® ©
A bogy Is said to the rigid body if it its shape in any way
L ;
(a)) ghaa:gsg L ®) does not change
,(a?b D igs 'dFt) g’ _ __ (d) none of these b@ ® © d
ody is said to be in motion if it its position with respect to
surroundings in the course of time i
(a) does not change ) chan
(c) never changes (d) no v
- . f
f°‘ body is sgld to at rest if it CAC A its os?ct? @th 2 ?
|_:s surroundings in the course of time. g = e
(@does not change (b) changes
(c) rapidly changes d
Rest and motion of a body are e lhc?;z?cepts " © .
(g) absolute (b) not relative @ relative ' (d) none of these

© @

The physical quantity which changes or tends to change the state of rest

motion of a body is called

@ force (b) acceleration (c) velocity (d) none of these

The i ' i i
¢ line passing through the point of application in the direction of the force

czlled the - of actinn nf farra

e 2 eelrim
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' (iv) ;\TEMOH'S —_lawof . - (
(ar;dﬁl?sﬂpos"te' i Motion states that action an
(v) The Product of the m{ iy . \:J b {
(a) velocity o)° Of the object and velocity is callec

mom
entum (c) acceleration

@

(vi) ilsf;a Particle of mass m is moving with a velocity v , then its linad!

- ) B P
(a) ma (b) m},a (C) mzv @% @

(vii)  Mathematical form of Newton's second law of motion is F =
a - = d) m
ma (b) mza (C} sz ( ) @
(vii)  The forces passing through a single point are called ___——
(a) parallel ‘) cgncu"erg\t ; (C) non-coﬂcurrent (d) ﬂ@f
(ix) ~ The forces lying in the same plane are called forci
(@) non-coplanar &) coplanar (c) skew (d) &

(x)  Forces F,,F, and F, are forces.
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y B Eurcised 17
(a) tan ‘[f.] Exircised 7
Q

(b) lan 1[ Q8in J

P Q0050

" Psina
(e) lan '(—_n_,_____ _
Q4 Pcosea {d) tan 1(er
. . P , ) _
@ I Iwcqforces P and G act g gn — M G © @
with @ is ale «, then the angle of their resultzant
vl P
(&) tamn [E} (b} tan 1[- Qsine |
P I-Dc;mmJ

- Psine >
“tan (OJf-PcosaJ (d) lan“[gj
@ O & D

vi)  The resultant of two force ; o ,
(vi) betwash them. orces of equal magnitude will the angle

(B oot danel (B) trisect VJ bisect (d) none of these

., . @ ® © ©
vii) - Two forces of magnitudes 7 and 4 nits act at an angle 60", the angle of their

resultant with the force of magnitude 7 is )

4243 \ 4| 743
(a) tan 1{?} ) tan "[ J_] (c) tan"[%] (d) none of thesa
) ® ® © ©
(viii) Two forces of magnitudes 7 and 4 units act at an angle 60°, the angle of their
resultant with the 10rce of magnitude 4 is

\f) tan"[zf} : (b) tan"'[ J—] (c) Lan"(%] (d) none of these
@ ® © ©

(ix)  The magnitude of the resultant of forces P and Q acting perpendicularly is

(@) VP2 -Q? (b) P? -Q? (c) P? + Q3 ) VPZ +Q?
| ,@®@ 0 © ©

()  The resultant of two concurrent forces A0A and uOB is
L)
where C divides AB such that AC:CB=yA.

3 ot (c) A0C (d) OC
A+ p)OC b) (A-4) C H
(A+ p) ( ® ® © ®
(xi) Forc ct at a point O and their resultant is R. If any transversal cuts
the i!iénseasp. 0(3 thit}n uiE the forces in the points A, B, G respectively, then

-
OA OB | =

(@ R? _R_ () — (d) none of these
) oc ocC R ® © @
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: " of tho. |
¢h deals with bodjes ., @ ® gy |
(a) dynamics (b) statics statiop rostIs © 9.
3 2 . None of { e ‘
xvi) The branch of r'machatr:lcst Which deals with bodies i Motion js ® ) 3(5 |
) dynamics (b) statics (c) Statisticg (d) non
€ of IhESg

kvii) treats, of the geometry of motion of bogigs i 2 © @ -
2ccount their masses or the forces acting on them, Odies Withoyt taking %0

) Kinematics (b) Kinetics (c) Statistics

viii)

d
(d) none Of thegg
is Concerned w
e
bodies and ther

esulting motion.
Kinematics (b) Kinetics

ith the relations between the forges acliné@
on

(c) Statistics (d) nong of these.
) Classical mechanics s alsg known as mechanics )
- -—_‘___‘_'———_‘_,__ .
(a) Fluid (b) Quantum ® Newtonian (d) none of these
mechanics is baseq on Newton's aws of motion .
N e e — ¢ .
(a) Fluid (b) Quantum Classical (d) none of these
©
In Newtonian mechanics, space time and mass are concepts
independent of each other.
relative (b) absolute (c) not absolyte (d) none of these
Newton's law of motion states that 5 body at rest will remain at
rest. and a body moving with uniform velocity will con

acted on by some unbalanced external force.
@ first

(b) second (c) third

tinue to do S0, unless

(d) none of these
)
Newton’s

law of motion states that a force applied on a bEd}:
_‘—‘—'———__.___ # . . s i Sty

produces acceler ation in its own direction which is nranartinnal a
forCe and invercal, —o_ _ ae

| 4 O D
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(xii}  The necessary and sufficient condition for 8 particle 0 be in g
St '*J','dl'.i'...:'.__, ;

the action of the forces B, P,,...P, isthat £, 4 5 . e g,
- - ! & o e
(a) 7 b) j (c) k F @
)
(xiii}) Il a parlicle is in equilibrium under the gt & B g
magnitude of each force is proportional 1o th:hm of theee Worey t:.-;, ©
ou'sy the other two, e angie 1. s
(a) cosine W) sine (¢) cosecant £ o
(xiv) If the particle is in equilibri am O
figure equilibrium under the action of Orces ) © @
' e o
g i, y
X’
e
'
) ....______-’_
& F
then 4
P
fﬂ} T -—q—- = __ﬁ_|_ b P Q Ed
cofex cot coty (b) T rm—
Bl ... 8 R P o
sina  sing siny

(xv) The tendency of a force to turn a body about a point
| PoInt is calieg 1

(a) magnitude (b) direction ®) moment (d)
none of these

(xvi) If 7 it
) : ;d is Gt.h!:r position veclor of the point of application A of the force F fromz
o Fﬁpﬁm O: then the moment of the force F about Ols M=
Mg ©F+E (@) F-F

(xvii) The moment of a forcg £ about a'puintOIE e @W?‘“ﬁ*

Fontaining Oand F.
a) not '
) not perpendicular (b) parallel @) porpendicular (dlg"“@]

(xviti) Th
) The moment of the rosultant of concurrent forcas about a point Is o

———__ of moments of the
(a) diffe orces about that point,
{xix} ThJ rence ‘] sum (c] pn}dud {dl %ﬂﬁ' %m%
e
@ Z;nrgment of a force is If the rotation Is ﬂﬂ'l|ﬂ|ﬂﬂi£W|W-aom "
@ positive (c) negallve d)non 0 0
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Space, time and matter are the fundamental concepts.

Matter which occupies a limited portion of space is called a body.

The quantity of matter in a body is called its mass,

A body of negligibly small dimensions is termed a particle.

A body is said to be a rigid body if the distance between any two particles
of the body remains unchanged so that that the body does not expand or
contract or change its shape in any way.

Force is defined as a measure of push or pull on an object.

The point of body where the force acts is called its paint of application.
The line passing through the point of application in the direction of the
force is called its line of action.

A set of forces acting on a particle or rigid body is called a force system.

- Two force systems are said to be equivalent if one system can be

replaced by the other system without disturbing the instantaneous state of
rest or motion of a body.

Mechanics deals with the action of forces on bodies which we encounter
in nature and technology. )

Branch of mechanics which deals with bodies at rest is known as statics.
The branch of mechanics which deals with bodies in motion is known as
dynamics.

The branch of dynamics which treats of the geometry of motion of bodies
without taking into account their masses or the forces acting on them is
known as kinematics.

The branch of dynamics which is concerned with the relations between
the forces acting on bodies and the resulting motion is known as kinetics.

© Virtual University of Pakistan
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> Inertia is a property of matter that resists changes in motion,

> The linear momentum of a particle is the vector p=my where m i h
mass of the particle and v its velocity !'elative to a reference system, 8

» The forces acting on a particle are said to be in equilitrium if these do

change the state of rest or character of motion of the Particle, In tj

it i
the state of the particle is referred to as an equilibrium state, > Case

> A given force R can be replaced by an infinite number of pajrs of possip
components. -
» If the two compunents of a force are mutually perpendicular, thep Such

components are called the resolved parts of the given force

> Scalar component of R along vector 7 is the dot product R.G.

> Forces whose lines of action intersect at one point are called concurrep
forces. I

» The resultant of two forces bisects the angle between them if the forces
have equal magnitudes.

> The magnitude R of the resultant of two forces A and G acting af g

ang'e a is given by R =+/P? + Q% + 2PQcosq .
> Magnitude of the resultant of the forces P, Q, R acting at a point paraljel

o the sides of a triangle ABC taken in the same order j
* 1

(P2+Q%+R? - 2QRcos A -2RPcos B—2PQcosC)2,

» A particle is in equilibrium if the resultant of all forces acting on the
particle is equal to zero.

» If a particle is in equilibrium under the action of three coplanar forces,
each force has a magnitude proportional to the sine of the angle between
the other two.

> The tendency of a force to turn a body about a point is called the moment
of that force. '

> The perpendicular distance from the point of rotation to the line of action
of the force is known as arm of the force.

> The moment about a point O of the resultant .of a system of concumert
forces is equal to the sum of the moments of the various forces about the
same point O, a

® A couple is defined as two parallel forces with the same magnitude byt

b OPposite in direction separated by a perpendicular distance d.

Any system of coplanar forces acting on a rigid body can be reduced 02
ggug;?efnrce at all arbitrary point in the plane of the forces together with

A system of coplanar forces is in equilibrium if the algebraic sum of %

résolved parts of the forces | irections i alge
SUM of the me. ...~ OICES In any two directions is zero and the alg
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’ 'S‘;;:F'_;jﬁ;*“o“f' o tne sum of the moments of the various forces about (e
ﬁ“pgf,‘;ﬁ'e-'s defined as two parallel forces with the same magnitude b
> Any system orection separated by a perpendicular distance d.
Sl'l'lg!eyfgmn; Dt cuplar!ar forceg acting on a rigid body can be reduced_taa
couple at all arbitrary point in the plane of the forces together wilh?
> As st.
regggvsgnpzr{tsz?'?nar furceg is in equilibrium if the algebraic sum of the
sum of the mom TE forces in any two directions is zero and the alge
ents of all the forces about an arbitrary point is zero.

Fdedekk
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