Program Name B.Sc./B.A. (Mathematics)
B.Sc. /B.A. - Part 111
Paper Code — MT- 09 (Mechanics)
Section-A
(Very Short Answer Questions sfa erg xR a1et wer)
Tedeh U 2 37k T & Each Question Carries 2 Marks

Q.l Write the formula of transvers velocity.

FHFSTE AT o1 4 feAfay)
dq
AV =T —
" dt

Q.2 Write the unit of force in M.K.S. System.
o 2T 391E MLK.S. Jorreft 7 Tt

Ans.1 Kg - Weight = g Newton = 9.8 Newton
Q TR - I = g =27 = 9.8 =2

Q.3 Write the principle of conservation of Energy :
it witer g fefa

Ans. If a particle s acted on by a conservative system of forces and be in motion then the sum of

Kinetic Energy and Potential Energy of the particle remains constant.
Ife ek shur GEeht St o ST TAHT R q) ST o TSt Ssit ua feufast Feit ok @ o g Rl

Q.4 Write the formula of Lami’s Theorem.

ATt S R & ffay
P Q R
Ans. — = — = —
sin a sin sin y

Q.5 What is the formula of frequency of simple Harmonic Motion.

T AT i AT AT 61 g ferfay
Ans. Nl = l = ﬂ
T 2m

Q.6 Write the definition of apsidal angle.
TfoershT shivT 3t afeaTsT ferfa)
Ans. The angle between the radii to twp successive apsides is called an apsidal angle.
&1 SHHTA TSeahT ST 3hT HE ShIOT EToLTehT hivT FEATdT 2l
Q.7Write the formula of reciprocal polar form of Central orbit.
Heh5, T ohl GHIHIUT o STcohH Yall &9 o1 91 feafiam
d?u

2.2 _
Ans. N°U [dQ—2+u] =P



Q.8 Write resultant of two forces P and Q acting at a point and inclined at an angle a

o ferg e st P Q uftomt fafay fores wes shivr o 2
Ans. /(P?+Q?+2PQcos )
Q.9 Write the types of friction. =rur & yehR fafaw)
Ans. (i) Statical frction (®fasw=dory (i)  Limiting friction (&= =om)
(iii) Dynamic friction Trfces sror
Q.10 Write Cartesion form of catenary. shfe=dt st sreffer aftertor forfia)

Ans. y=cC cosh(%)

Q.11 Define frequency. T forer shed &2

Ans. By frequency, we mean the number of complete oscillatrions made in one second. 3%T$
TR T U1 R T ST 2T EEAT i ST Fed

Q.12 For terminal velocity acceleration is 3tf~a" 3 o foIq carwor T BraT 82

Ans. Zero (3[9)

Q.13 Define constrained motions. fasrf~era mifar st ufva Hifsmy
Ans. If a particle is compelled to move along a given curve or surface, then the motion of the
particle is said to be the constrained motion.
TeT ToreT 30T ST T QUi T 61 81 Ud 30T TohEt sk AT I8 o Fe =e o g Siet=erd &t ar
0T <t Tt Tt Rt Sfarfeera T e 21
Q.14Define Apsidal angle. TdfsereT shTor st qftaTi shifsTa
Ans. The angle between two apsidal distances is called on apsidal angle.
21 SHHNTA TToeahT ST 1 e ShI0T EAToHTehT Sh1vT FEeATdT ol
Q.15Write the greatest and least resultant of two forces.
21 ST 3 SATRrhH Tel = TROTTHT STeTsar?
Ans. 3fesRad (Maximum) R = \/PZ +Q%+2PQcos0" =P +Q
=AaH (Minimum) R=4P’+Q’+2PQcosx

_{P—Q when P>Q

Q-P when P<Q

Q.16 Define Triangle law of forces.
et fvgst e aftsmfira iR
Ans. If three forces acting at a point, be such as can be represented in magnitude, direction
and Sense (but not in Position) by the three sides of a triangle taken in order, then the
forces are in equilibrium.
afe o foreg W foramefiet <t srer aitaor 37 fammm T H weh Bt ot el | shrem fefua fopar s
Tk, A1 3 STeT AT § 2Id 2
Q.17 Define (41— ) theorem?
(A — 2) vy iy <ifsn
Ans. The resultant of two forces, acting at a point O, along OA and OB represented by
(A+u) . OCwhere C is the pointin AB such that
ACA=uCB
afe et forg O ™ OA o OB 3 argfemt ot et shmar: A.OA R .0B 3T et 2 & ar
ST afomf e OC % et (A + p)OC & fefua gmm, st C, AB & forg 2 foh
ACA=uCB



CRIGH la&huO*B):(}mﬂu)af

Q.18 Write a coefficient of friction?

Ans,

T TTUTTR 2T B2
_F
7R

Q.19 The Co-ordinates of a moving particle at time t are x=acost, y=asint. Find its

AnS.

path, velocity and acceleration at time t.
Ife t wmr oT ferelt i ot & fdwTis &1 x =acost, y=asint d STHRTIY TS t T 9T AT

TR TaXoT 91 it

o t 9 (Velocity) =a
giurHt caeor (acceleration) = a
3 ay (path) x> +y® =a’

Q.20 Write Kinetic Energy Tfist 31t srarga?

Ans.

et it (K.E.) :%mvz

Q.21 Write the equation of Simple Harmonic Motion (S.H.M.)

AnS.,

HTA I 7T ShT GHTROT STaTga?
dx?
ar T

Q.22 Write resultant of two forces P and Q acting at a point and inclined at an angle &

ADnS.

o forg e et Pa Q ot fafag fores wer shivr o R
\/(P2+Q2+2PQcosa)

Q.23 Write the types of friction. =rur & yerr forfiaw

Ans,

(i) Statical frction (®fasw=dory (i)  Limiting friction (&= =som)
(iliy  Dynamic friction rfces =ror

Q.24 Write Cartesion form of catenary. shfe== st st efiertor farfaw)

ADnS.

y= ccosh(%)

Q.25 Define frequency. Tt fordr shed &2

Ans,

By frequency, we mean the number of complete oscillatrions made in one second. 1S

T 7 Ul foRal TSI 3ht ET T ST e 8

Q.26 For terminal velocity acceleration is 31fem 37 o foTe caror =1 2rar 22

ADnS.

Zero ()

Q. 27 Define constrained motions. Sfdafeera i =t wftafya iy

AnS.

Q.28
AnS.

Q.29

If a particle is compelled to move along a given curve or surface, then the motion of the

particle is said to be the constrained motion.

Stet fopeft spor it rfer ol Tarcts e 21w ot Rt sk A I8 o wen e o fore et &
0T T T 7Tfer ot fdrf-ara i hed 2

Define Apsidal angle. Tafsusht shioT st Tt hifsg

The angle between two apsidal distances is called on apsidal angle.
21 SHHTA TSeahT ST hT e ShIOT EToLTehT HivT FEeATdT 2l

e st 1 o fefia)



Ans.

Q.30

Ans.

Q.31

Ans.

Q.32

Ans.

Q.33

Ans.

Q.34

Ans.

Q.35

Ans.
Q.36

Ans.

Q.37

Ans.

Q.38

Write converse of triangle law of forces.

T forrg 0 fopamefiet <fiv1 oret Tqer &1 dl o TRATor o feemedl # e Byt ol ysfietl @ shuTgan
i forer ST oekd 2

If three forces acting at a point be in equilibrium, they can be represented in magnitude, direction
and sense by the three sides of a triangle, taken in order.

THicTd T T THIHT feTad THT B ST aTed TohE] Th oIt bl Ty

Write a force which may be omitted while writing down the equation of virtual work.

ST SRY T TG AT Tooh QU T TUITE

The Tension of an inelastic string or the thrust of a light rod.

37 3 fordt e 21

Define r\adial velocity.

ST e H ST ohT Tresh SRR A HEATaT 2

The component of velocity along the radius vector is called radial velocity.

STeTe STt o fore g9 a1 frrarm fora

Write Hook’s law for elastic strings.

forett foreaTiea STeameer SR o1 aHTa SHh! TTvalTs H Ifr SehTS foReTX o TTaTclT 81 &
The tension in an elastic string is propostional to its extension beyond its natural length.
fearfert soit 32

Define polential energy?

Torett foue 1 Rerfrst 3t fuve # okl R o o el e <t &rwar el &
Potential energy of a body is its capacity to do work by virtue of its position.

SHeEI T ! THATT i)

Define central force.

el <hIS VT Ueh UM St o ST THH <L @ TSraeht foe e ueh fere fomg ot oA et @ il o oiet
A a1 e g
A force is said to be a central force if it is always directed towards a fixed point.

PSR veet 1 g8eh! forel! ST o dftd STged smet foflam)

Write moment of inertia of a triangular lamina about its one side.
1 o .
M h? STET M SeIHT (Mass) T h SHhI HTE (height) 2

Find components of force P, which make angles of 30° and 45° in its opposite direction (Reverse direction).

I P o T ot J1d b, ST 39 faadia fewm § 300 3 450 3 wivy 51 2

1
(\/§ — 1)P, 2 (\/g . \/E)P are resolved parts of P.
State Lami’s theorem on concurrent forces.
GITHY STAT T ATHT S8 ohT e Ty

If three forces acting at a point be in equilibrium, then each is proportional to the sine of the
angle between the other two.

oo : Torelt foreg T o cfi w7t 2fe AT © €1l Sedsh Sl i TIATOT 39 &F s(eli & He2 Hio 6
sine T FHTTTR BT 2

Define coefficient of friction.

sy ot 1 e



Ans.

Q.39

Ans.

Q.40

Ans.

Q.41

Q.42

Ans.

Q.43

Ans.

Q.44

Ans.

Q.45

Ans.

Q.46

Ans.

When a body in contact with another rough body or surface is about to slide on it, the constant
ratio which the limiting friction bears to the normal reaction between the two bodies in contact is

F
defined as the coefficient of friction between the bodies 7 denoted by U, U z
a1 o o et foreg o srior sret weh sAfsrerest sffora < Ffgfd srgard sht eror Turter shed €
State formula of velocity and acceleration for the motion in a straight line.

BIGRECRRINEA NI K RIEE I KA K R CRIEY

Velocity v = 2% = x = Iimdx'accf— Iimav—dv—dzx
oYY T T T a0 6t T 5ts0 8t dt dt?

Find maximum velocity and acceleration of a particle perfoeming simple harmonic motion with amplitude 3 cm

and time period 2 second.

A ST TTi] 3T T 0T {STHeRT STTITH 3 THT, T SATediehel 2 TehUS 7, 3hl SATIeha™ o Te calul e
Fifsry

Vax = aJu = 3x = 9.425 cm/sec
frnax = ap = 3m? = 29.609cm/sec?

What is formula of strain for elastic string?

ATl S o o qT <61 1 <RI BT
What will be the unit of work in F.P.S. System.

F.P.S. YorTeit & 13l hl SehTS o7 BT

Foot Poundal (%< 9T3U€)

Resolve a force of (\/§ + 1) kg weight into two equal components acting at an angle of 30° with each other.

(V3 + 1) forum TR % st 1 &1 @A g2kt § fonfeta Shifsre st o 300 3 shior X foramefiar 21

\/E kg weight

Three forces P, Q, R acting at a point are in equilibrium. If angle between P and Q is double of the angle between
P and R. than Prove that. R? = Q (Q 2 P)

T foreg T fohamefiet ot o1t P, Q, R WATEredT # 8| Ife P o Q o WEd <hI0T P o R o W shivT T g1
aa g ficTFE R = Q (Q — P)

What is relation between coefficient of friction and angle of friction?

T UTeF TS ST SRI0T o Hed T EeTe 22 TSy

i =tan A ;where u = coefficeint of friction, L = angle of friction
Define velocity and acceleration.

ST TS a7 ohl TILATINA ShifsTy)

Velocity :- Velocity at a point is the rate of change of displacement at that point.



Q.47

Ans.

Q.48

Ans.

Q.49

Ans.

Q.50

Acceleration :- Acceleration at a point is the rate of change of velocity at a moving particle.
AT :— foreft RuT 3ra fyue o foreeTa 3t GT oht IHehT 37T hed B
o — foRefY Tifersfict ot o6 T § = shY g€ Rl T FEd B

Define simple Harmonic Motion.

T 394 i skt gieriye shifsrg

A particle is said to perform simple harmonic motion if it moves in a straight line such that its
acceleration is always directed towards a fixed point in the line and is proportional to the

distance of the particle from the fixed point.

el SIS 0T LA LT H Teh UH STt o STl T shL ST et vt o feeray fopreft Reert foreg @ shor ot gt
o GETTATC 81 UE ST wed 39 foreg o1 o7 faw 2 d or ot ifr =t TR e ifd e 2

State Hook’s Law of Elasticity.
ST SR o T ge o1 fom fofla)
“Stress is proportional to strain in case of less deformation.”
"SfreIe, T oh FHTIATC Bl & STl ook forehfer B1et 21"
What is the unit of work in M.K.S. system.
M.K..S. JorTeft & 3T shT SehTS oI BIT?

Joule (S[<T)

Write a coefficient of friction?
ot 0T T 82

Ans. ,u:%



