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~ Mechanics-I (Statics and Dynamics of a Particle)
T.3H. : Third Paper M. M. 75
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Write condition of'equilibrium ofthree forces acting on arigid body.
(i1) 59T St 2! GRHAINT HIRTT | Define force of friction,
. (iif) ST T T AR IR | Define unstable equilibrium,
(iv) @RI Fic S o787 P IRWIiG HIRTT | Define Poins
(v) BT B AT TRt Y uftai & Rifa |
- Define and write intrinsic equation of Catenary.
(vi) I 3 I GRHATT FIRTT | Define virtual work.
(vil) o o o 3 R AR |
Defineradial and transverse velocities. | S
(viid) T @ 3 el Teh o1 1 6 oMt 71 s oy afor |
- Define Simple Harmonic Motion of a Particle moving ina straight line. ,
| (xi) T SEBR T T feret o e 3 01 3 e amy ooy 3 iy
& elieBor RifET | Write down the equations of motion of a
“down on smooth curve under gravity ina vertical plane.

(x) B9 Tl &l GRANT BT | Define Central force. biea g
.qm-aﬁlﬁ-l.lf}@ﬁﬁx=0,y=06ﬁ'{x0036+,,ysin6=p% TR T P,

ot's Central axis.
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Q, R Brsfier &, ot owt @i ¥ | ol qw o gReTer od e @ A

. ; — s +
IR ST HIRTT | Forces P, Q, R act along the lines x = 0,y=0andx cos 0 d
y sin 0 = p, axes being rectangular. Find the magnitude of the resultan; zl)r;{
the equation of'its line of action. oA

2. GRER T O AR 9 T 9 HH: w,, W, G s p, € | O Sl

B A N S L

b BRT | Two rough particles connected by a light string rest on an inclined
plane. If their weights and corresponding coefficients of friction are w,, W,

and p, p, respectively, show that greatest inclination of the plane for
equilibriumis:

tan ™ s Wit L, W3
. W, +w,

-11.3. 2a T IE %1 CHaH v U R g@te da @ g8 aul SR

& b gl W R T Pl € o AT 7 B | wafif i R e v

<R 4§ sin™ (b/a) " P07 W g A | 7w A ST BT % T &I ar s
g ? v

Auniformrod of length 2a rests in equilibrium againsta smooth vertical
wall and upon a smooth peg at a distance b from the wall. Show that in thp
position of equilibrium the rod is inclined to the wall at an angle sin ™' (b/a) "°.
Also find whether the equilibrium is stable or unstable. dgqr / OR

4.mﬁﬁuﬁwmwmsﬁaﬁéaamwwwwwwﬁ
AT {362 ST ebell & FoveresT et ot o foan & argRr ¥

Show that a system of forces acting on a body can be reduced to a force
together with a couple whose axis isalong the direction of the force.:

FHR-111. 5. 0F G99 ABCDEF &: T 20ET § 941 2, R 0des @y Wt

">WV%WQWWW§_@§Q%I%ﬁWGﬁﬂTWﬁW%@TAB.
%%%Mﬁ%‘naﬁ@ﬁﬂ@%@ﬁm@%@aﬁ%@mﬁs

S T W32 1 | _ |

A regular hexagon ABCDEF consist of six equal rods which are each of
weight W and are freely jointed together. The hexagon rests in a vertical
plane and AB is in contact with a horizontal table. IfC and F are connected by
alight string, prove that its tension is W3. ' 39T /OR

6.la@ﬁaﬁwﬁsﬁrzﬁ@é%ﬁ%@%ah§AWB%qm

m%mmmmwmwmmw%ﬁmaﬁmﬁs

n-—1

log {n+n"=1)}. SR

Auniformichain of length /, is to be suspended from two points Aand B in the:

same horizontal line so that either terminal tension in n timeg that
lowest oint. Show thatthe s Y LY B —
eSOl iLtire: pannm§t;l?;;_ﬁ__n_.1_1‘]Og mfﬁﬂ- |
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B. Sc. (Part I) MATHEMATICS /19
' W%Wﬁ@qwmﬁwmﬂﬁ%mmaﬁmn |
. Ifaparticle moves from a fixed point on the curve = f (¥) then obtain
the expressions for tangential and normal accelerations. el

| 8. T Rvs w5 e Y@ OAB T .10, & 7AH & | 98 A T B AT
R 5 3 1 R 03 5w 2 R b % G e 3 v B o O S

ﬁ%w%.ﬁhm%wmm“(b 23

A body moving in a straight line OAB with S.H.M. has zero veloc1ty
when at points A and B whose distances from O are a and b respectlvely
and has a velocity v when half way between them. Show that  the

completeperlodls T (b-a) a).

V. 9. @wwzﬁraﬂm%maﬁsﬁé:ﬁ%qﬁm% | R W
R & e AT 9% ST Reaed] ¥ o S o R e 3 & S € |
T i o p'e™ = 1, o781 e oI E 1
The base of arough cycloidal arc is horizontal and its vertex downwards,
a bead slides along its startmg from rest at the cusp and coming to rest at the
‘'vertex. Show that [’e”” = 1, where | is the coefficient of friction. &T&dr/OR
10. @ﬁmmwﬁwmmmamzﬁswmr—a 'cos nO &l
7T e 2 1 Find the law of force towards the pole under which the curve
r"=a cos nb can be described.
q-g 1. M@m%ﬁmﬁgﬁwmsﬁamﬁwaﬁmamm
Wﬁ%%%%w%&%%wwwwﬁw%w ;
el 8 | A system of coplanar forces acting at different points of a rigid body

can be reduced to a single force actmg at an arbitrary chosen pomt in their
plane together withacouple.

' x—oc _y—-B _ z—y
2. g o R anEl @ e = 3 R

msm%mé%ﬁawmmmmu ST 1, m, nma?l«—vnq% N
: Equal forces act along the co- ordmate axes and along the straight

a_y—B

1 - =Z nj find the equations of the central axis of the -
system where/,m, narethed.c.'s.
3. mmw%mﬁ%mw@m%g@mmmm
g T s @ o el g e o &, oft e & sl o &
g ¥ oraie ¥, St aT R T s B B A A R |
The necessary and sufficient condition that a rigid body acted upon by.a

number of coplanar forces by in equilibrium is that the algebraic sum of tfxe ‘.

virtual works done by the forces in any small virtual displacement consistent -
with the geometrical condition of the system is zero.

4, @W@ﬁﬁﬂﬁ@?@ﬁfﬁhﬂﬁﬁﬁéﬂﬁ%ﬁ@%ﬁﬁaﬁ
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ST 0 T e | qﬁa?ﬁtaﬁﬁmaa‘rmﬁﬁm%hmﬂ@ﬁhﬁ
™ 99T @ | A particle is projected vertically upward from the earth's

surface with a velocity just sufficient to carty it to infinity. [fais the radius of
the earth, prove that the time 1t takes to reacha heighthis

'h:;— \Fa_“ h) 1.

5. 0 R SeEiR 79 % Tl %mawwmaﬂamwﬁgﬁ
% IR 1 AT T HIAT B | SH T )t fadar ST | A particle is projected

from the lowest point with some velocity and moves along the m31de of a
‘smooth vertical circle. Discuss the motion of the particle.
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