5: Virtual Waork

207

_ Princlpla of Virtual Work

Exercise 5

Multiple Cholcoe Questions (MCQs)

F
m“;'r;:fﬂ“fﬂi AT given in oach of the following questions fill the circie

thal choice wh
more circlos is gol o In:l you think is correct. Cutling or filling two or

Q.1
) If a constant foren £ acls on

parlicie undergoes a displacement g  the work done by the force is

(@} F+d (b) F-d (c) Fxd {d) F.d :
fii} The work done by a variable force £ s ® ®

(a) [FaF (b) [FxaF (c) [F-oF |
filify  The work done by a number of forces acling on a partic

the work done by their resultant. : '

(2) less than (b) equal to (c) grealer than(d) non

'-_-_-.* " -' i .:- [

(iv)  Any line perpendicular to the plane of a couple is called the

the couple, i

{a) arm (b) moment . [c) axis
—
(vJ  The moment of a couple equals the
components about any point of space.
(a) sum (b) difference (c) pre
i &
(vi} The physical effect of a couple acling on &
lo the body about the axis of the o
(2) rotation (b) transiation () motiog
{vii) ’ forces are those forces whic
syslem exert on each A
(a) External Internal (c) Central
—T o
(wifi) forces are those forces which

system but which are due to some extemal agency. L 4 Y pax
_(a) Extagpal {b) intemal ©)Conral  (jnonacr

[iX)  Intemnal forces Newion's

(2) never obey Lr[El] obey o0
(x)  Applied forces and forces of co
(a) external (b) internal

R



(xiv)

(xv)

(i)

(i)

(i)

(v)
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(b) aclive (c) e @ ® © @
—onbiraint 19 colloth

An oxternat f:-:rdr:: (d) nono ol th
liod lorcy. A rnaclive B0
[orce of app () acll (.,}m.u,nu @ {E} @ @
o roaclion ol plano g

[a) contral

|.ﬂi'.|"ur ﬂll

(@) conlral
I a particlo rosts on OF moves along on inclined
forca. . e —
acti ) ronclive (d)
() central (L) active (c) oo 0
i a particle rests on o maves along an inciined plang, tha weight of tho
particle is ~ force. 1 .
b) aclive (c) roaclive (d) Sai
(a) central () % none o
is supposed lo undergo a

:ips of @ body in equilibrum
. o rogarded as constanl during

(a) anguiar (b) uiigal

Constraints in which lhe sum WOrks 4
constrain Aual displacement of & system is _

is in any i
?‘Tﬁlﬂﬁ or ideal consiraints. . _
a) negative (b) zefo '
i (c) positive.
The reaction of a smooth surface with which the bt
constraint. 5l

(a) nol & workless (b) a workless [ﬁ]nﬂmﬁ

_—
The reaction of a fixed poinl or fixed el
(a) nol a workless {h]mla?:hi sl ﬂg}:mn
wﬂhmlsﬁgjlng hmhtﬂmﬂﬂw_m
) ot wordess B el (08

The muiual aclion and e —.
v two bodies wh
Eincla "é}ﬁ

Tension of an |
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( Please select your cortect option )

r

-

Distance between the two objects m beam balance should be same

iEesrdtant force should be zero

e

The weaght of both objects on the beam balance should be same

——

' The tension should be equal on both sides
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MTH304 “tati: BC1
|Qwestion Me : 22 of 52 Marks: 1 Budgeted Time Min)

\ nwd body or set of nwd bodies subject to workless constramts is m equubbrmm if and mﬂ\ if
wtull work 18 done by the applied forces and apphed torques m any arbitrary mftesunal ci.pl:cuu:nt

conswtent with the constramis

{ Ploase select your correct option ) e
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MTHIO4 St B(
[Qwestion e : 17 ot 52 Morks: | Budgeted Time Niny
If a parbicle rests on or moves along an mchned plane. the reaction of plane 15 force
{ Ploase seloct youn cetrect option )

Cenbral

| Lohve

Reactive B

None of these
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t Nomal

Opposite

—_—

None of these




........ Forces are those forces which are not due to anry part of the system but which are due to some -
external agency.
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Central
=
None of these




MTH304 Statics

Internal forces Newton's Third law of moti

|Answer { Please select your corect option )
Never obey

Obey

-

L

—
' Do not obey
II‘-‘ |

| None of these
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_Irfa body changes its position with respect to its surrounding then it is said to be m state of.....

{ Please select your correct aption ) _ = —

Motion
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1
1
|
R —
Rest
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[Ouestion Mo : 13 of 52 Marks: | Budgeted Time Wio)
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imepn};;;&ecmfacmpkmmmgmm-mm ove .. fo the body about the axis of the
couple.
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| Translahon
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|Answes ( Please select your cormect option )
Product of the force 'F' and the perpendicular distance 'd' moved m the dwection of forc

| Quotient of the force F' and the perpendicular dhstance 'd° moved m the dwechon of force
=

Product of the force 'F’ and the perpendicular distance 'd’ from lme of action of the force to the prvot
o
|

| Cmohent of the force 'F' and the perpenchicular distance "d’ from lme of acnon of the torce fo the preot
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A body of negligibly small dmensionis called a. .

Rigid body

Mass

None of the given
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Any Ime pearpendicular to the plane of the couple is called the ... ... of the couple.

|Answe ( Please select your correct option )
A
-~
Moment
.
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thereon beme regarded as constant during displacement. then such a displacement 1s called. .. ..
displacement.
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An external force wiuch 1s not due to any constramt 1s called..... force or apphed force.

Mfmm“mlﬂj
Central

Active e

Feactve

~
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None of these
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( Please select yous correct option )

| Less than
‘]
| ) . B -

En[ml to | “

Cireater than
.
' - . — - — —~

None of these
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MTH304 Statics

The reaction of a smooth surface with winch the body 1s m contact s ... ... .. constramt
Not a workless

e
Ewmkkss

- R R s
Not an wdeal

é
None of these o

]




MTH304 Statics
s |I- TR

Normal reaction ... ... the penetration of two bodies mto each other.

C'mses
'S \
Prevenls
|
[ Does nol prevenl
r_ |
' None of these
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Tension of an mextensible strme 1s constramt

{ Please select your comect option )

Not a workless

—

Not an deal

;_-'1 workless

None of these
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H the fnction between two bodies n contact 15 not zero. then the bodies are sad to be bodies
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|Answer ( Please select your comect option ) —_———
Magmtude
| r
| o
Dwechon
ol
|
| Coefficient .
]
None of these
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MTH304 Statice

Ne : 35 of 52

Tumng Eﬂ:ﬂ.‘ of force is termed as———.

{ Please select your correct optien )

Achon of force
-

-~

:_&ctmu of torque
I
|
|

| Unstable action of force

-
i

Moment of torque




The reaction of fixed pomt or fixed axas of abodys....... constramt

( Please select your comect option )

Not a workless

| Not an ideal
i

. A workless d

[

 None of these
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MTH 30
.No.1: Multiple Choice Questions.

- The quantity of matter in a body Is called its

1) acceleration (b) velocity (c

. A body of negligible small dimensions is termed as

) Heavy body (b) Small body (c

- The concept of a particle is an ideal one and represents a geomet:

) ellipse (b) triangle (c

- A body may be regarded as an aggregate of

1) ellipses (b) triangles (c
-A body is said to be a rigid body if the dlstan:ehetwmnanvtwm

) changes (b) nchangs

A body is said to be rigid body if it

) changes

A body is said to be in motion if it
) Does not change

‘Abodyissaidtoatrestifit ____its position with respect to it
) I & censes
- Rest and motion of a body are concepts.
) absolute (b) Not relative

}- The physical quantity which changes or tends to change t

) I ) acceleration

|- The line passing through the point of application in the di

) I ) fore

- If a force system is equivalent to a single force R Is called t.eL

) I () comooren

}- The branch of mechanics which deals with bodies
) dynamics (b)
} The branch of mechanics whi




)- if two forces P and Q act at an angle a, then the angle of their re

) -1 (ﬁ) (b) 3 ( Qsina ) (c
-an Q o P+ Qcosa

1- The resultant or two forces of equal magnitude will the an

1) Not bisect (b) trisect (c

2- Two forces of magnitude 7 and 4 units act at an angle 607, the a

) (b) (V3 (c
tan (ﬁ)

3- Two forces of magnitude 7 and 4 units act at an angle 60°, the a

) 1 (2V3 (b) (c
can (T

1 The magnitude of the resultant forces P and @ acting perpendici

) [PZ —q2 (b) P? — @* (c

5- The resultant of two concurrent forces AOA and uOBis ____ v

) ©  a-woe

5- Forces P, Q act at a point O and their resultant is R. If any transv

spectively, then

> Q

atos

) R? (b)
oc

1 +-ﬁz +'".+ﬁ.

1@ angle between the other two.
1) cosine {b]

) P Q __R {b}\-' _ B R (c

cot a cut B coty tana tan ﬂ tany
J- The tendency of a force to turn a body about a point is called the
1) magnitude (b) direction (c

L- if 7 is the position vector of the point of application A of the fi
outOis M =

) v o) IR
2- The momentof a F aboutapoint Ois _____to the plane contair
1) Not perpendicular (b) parallel (c



55- The moment of a force is if the rotation is clockwise.
(a) zero (b) positive 1
56- The necessary and sufficient condition for the equilibrium of :

o D ¢ cosve

57-if forces are completely represented by the sides of a plane |
whose moment is represented by the area of the polygon.
(a) Half of (b) twice 1
58- If a particle is in equilibrium under the action of three coplanar
the angle between the other two.

(a) (A, u) Theorem (b) Lami's Theoren
59- If the concurrent forces are represented by A0A and OB , 1
that AC:CB = u: A.

 ENRI () tomisTheorem
60- The moment about a point O of the resultant of a system of cor
various forces about the same point O.

(a) (A, u) Theorem (b) Lami's Theorem |
61- If R Is the resultant of two forces P and ﬁ acting on a partide o
(a) direction (b) momentum I|
62- A given force R can be replaced by an _____ number of pai
(a) finite (b)
63- The forces P and Q are called the

@ I

64- The magnitudes of forces P and Q are

66- If ¥ = 7't Is the position

(a) dr |
dt
67- The magnitude of the vel : lec
(a) acceleration (@ A velocity 1
a measure of push or pull on an object

Work |

o T o

70- It is characterized by its magnitude, its direction, and its point ¢

o D © ot

71- A set of forces acting on a particle or rigid body is called a
(a) Momentum system (b) Couple system [




3- The product of the mass of the object and velocity is called its

) velocity (b) “ (c) acceleration l

I If a particle of mass m is moving with a velocity ¥, then its linear momentum is

) md (b) m?d (c) m?p |
3- Mathematical form of Newton's second law of motionis F =

) I > wi G '
5- The forces passing through a single pointarecalled

1) parallel (b) _ {c] Non-concurrent |

7- The forces lying in the same plane are called _______

) Nomcoplanar (b — (c skew |

3- Forces Fy. F» and F3 are 2 1E 7R

)- Forces P and Q have ______ of action.

w
1) parallel (b) _ {c]l Non-concurrent ,\\J

L Same direction (b) Different lines ( .
)- The action of a given force system on a body

quilibrium. Py
1) Is changed (b) anged rapidly l

I- The naint of apolication of a force acting on a rigid bodvy ¥ transferred to anv other noint

subtract from thi




aprer-8 Virtuial
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A praartivin bl ot "l'J. winkloss constrainis B N ulwmmm il nndl Urﬂf 1]
villual weak m dons by the appliod jorcos in any arbirary

wilinitersinnal desgalaconeont consastant with tho corsiraints,
o) hegalive () sFores (o) posilive (d}) nare of these
e M s

A sot of particles subjud! (o workiess o
virtuasl work |4 duna by the applied
dinplacomont consiulend with the cons

fh) naxgative (b

A ngid body or @
eoquditium § and
and apphed lomques
ther conslramis,
{a) nogative

Ihe appled lomque

(8] axs



) SON (o) SN © 0.5N (d) ON

|0- Speed Is the magnitude of

) acceleration (b) force (c) — (d) energy

|1- The property of matter that resists changes in its motion is called

) mass (b) weight @[ ineta | () force

|2- The branch of science which deals with the behavior of physical bodies when subjected to forces or displacement is called __

) I EchSaies N (b) physics (c) mathematics (d) chemistry

13- Lamy's Theorem cannot be applied if angle between any two forces is

) _ (b) 100 degrees (c) 70 degrees (d) 40 degrees

14- In Lamy's theorem forces are to the sine of the angle between the other two

) progomonsl Non progortiona

|5- Let X be the Sum of Horizontal forces and Y be the sum of Vertical Forces using on a particle. If X=0 N and Y=-5 N then the
igle made by the horizontal with +ve x-axis is

) 0 degrees (b) 90 degrees (c) 180 degrees (d) | 270degrees |

16- If the resultant force acts along the line y=x, then the resultant makes an angle of *qmwlthmuls

) 0 ) S

17- Law of cosines is applicable on

) Acute-angled triangle only (b) (c) Right-ang (d) Any triangle

the bod hﬂ

JH o —R ration (d) force

8- If a body is moving at (21+3])m/s, then (2i+3])m/s is the

bl velodty | () speed




) 0 (b) 90 (c
- A body is held in equilibrium by two parallel strings. Tension on

) skg N r

5- If a body is hanging in equilibrium by a light inextensible string w
) I ) 5 ke !
7- A body is hanging in equilibrium by a light in-extensible string.
ust be

) nalved ) dowbed
3- According to Lamy's theorem

1) The three forces must be equal (t

) (c

3- The branch of mechanics which deals with the bodies at rest is ¢
) owamics (o) [
J- If a body Is in equilibrium under the action of coplanar force
jullibrium, downward forces need to be

1) halved (b) unchanged (c
I- If a force of 10 N acts at an angle of 30 degrees with the horizont
1) 5 (b)
2- Let X be the Sum of Horizontal forces and Y be the sum
esultant of the forces act in the

1) First quadrant (b)
}- Lamy's Theorem cannot be applied if a body Is in state of
wplanar forces.

1 *""“

(t

I If the mass of a particle is 8 kg, then itswui;htwll

U E—

- Horizontal and vertical com
n the particleis _____
1 {I:

i-ﬂ?:'=§ﬁ mcmmu&? e
) 8:1 ! t“ <16 (c

7- if two concurrent forces are rapréuméﬂ by OA and OB, then ti
C:CB=1:1

) 20¢ o) I

(c
a par



) ST ©) R=Y g R=2X i

2- If the resultant force acting on the particle is (3i+4})N, then what additional single must be apj
juilibrium

) (3i-4j)N (b) (-3i+4])N ) R
3- Let X be the Sum of Horlzontal forces and Y be the sum of Vertical Forces using on a particle. If X=¢
iade by the Resultant with +ve x-axis is

) R (b) 90 degrees (c) 180 degrees [

}- If two forces p and q act at an angle &, then the angle

sin o sina +
q—pcosa pcos a

5- If two concurrent forces are represented by A0A and uOB, their resultant is given by (4 + ) 0(
C:CB=p: A. If A is -ve then

) PCHESEERNESRAEREEN (b) AliesbetweenCandB ()  BliesbetweenAandC |

3- Law of Sines is applicable on

1) _ (b) Obtuse-angled triangle (c) Right-angled qnly Q {
only

7- Lamy's Theorem can be applied if a body is In state of vertical equilibrium only under@nn i
Irces.

1) True ~ (b)
3- Let X be the Sum of Horizontal forces and Y be the sum,.-f;f _ on a particle t
irce acting on the particle is given by " "

) I -7

3- If a particle Is In equilibrium under the action of coplanar

) I - :

J0- For{Lambda,mu) theorem to be satisfied, forces should b

1) Equal in magnitude {b) parallel (c)
11- If a body doesn't change its position with respect I@mu nding then it is said to be in state o

) motion .~ e NN\ (0) [HE




