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MECHANICS-I (Statics and Dynamlcs of a Particle)
' M.M.75
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i B, 3 eI y=0, x=1, y=1, x=0 &1 & St 3 | FT GRome B GRATT

§d &iNTT | Forces of 6,8, 10 and 12 kg.wt. respectively act aiong the sides;

 taken in order, of a square with sides given by y=0, x——l y=1, x=0. Find the
~ magnitude of their resultant.
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~ Find the relation between angle of friction and coefficient of friction.
3. I T i IR fifae | Define neutral Equilibrium. -

4. %1 378 % HIH R8T | Write down the equations of the central axis.
5. picua Fd &1 qivem ff&d 1 Define Virtual Work. .
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Define span and sag of the common catenary..
7. IOy AT T BT T bt qrAT fed

‘Define:Angular velocity and angular acceleration.”

8. IR T Ry ) a1 Define simple Harmonic motion.
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o IR gaTg o AT STER S @ | If ;the particle goes right round a circle, then prove
., 2 that the sum of the pressure atthe ends of any diameter is constant. |

- 10.3TER o F9ER i 9T [RAT | Define Perihelion and Aphellon
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Two smooth spheres each of radius a and weight W lie‘in contact in. a'

X smooth spherlcal bowl of radlus Show that pressure between themis:
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- A uniform rod AB, 6m long, in just supported in a horizontal position -
v,vlth its extremity A in contact with a rough wall AC by a string CD,oneend
of which is attached to a point D of the rod and the other end toapointCon
the rod and the other end to a point C on the wall. [f AD=2m and CD=4m,

prove thatthe coefficient of friction atA‘is{l?_- |

P11 T 1 S 1 et 7 P, Q, R i ¥ 1 S8 ot ST T |
" Forces P,Q,R act along three non-intersecting edges of a cube. Then find
thecentralaxis. -~ - - Jgar/OR
C&Zaﬁl@#@mmwﬁmﬁmmzﬂm%mwaﬁmé bl
Wﬁzﬂﬁhﬁ_@wmﬁ% | e i f e § a8 daK |
sin” %)“a?rﬂrmgﬁ_a'ﬁ'n T ¥ ST DI 5 Eert e A ST &
_Auniformrod of length 2arests in equilibrium against a smooth vertical wall
and upon a smooth peg ata distance b from the wall. Show tha l) the position
of equilibrium the rod is inclined to the wall at an angle sin” (-a:’)lG Also find
whether the equilibrium is stable or unstable.
gL (2) 2a TR AT W AR &) T) G BEl @ wesesd Jh el
o @t ABCD T ST & Rt ST 1 0% W 8% BD gRT SraRakia w@r
- e & ol BD & ARt Rl H, AR C3 TR ST AB,ADH Th A T W26 -
o W@ feore R g & T % TEHT T P SEtat T § SR
" o & 1 v BD i it sa i | Four equal rods, each of length 2a and
weight W, are freely jointed to forma square ABCD which is kept inshapeby
a light rod BD and is suspended is a vertical plane with BD horizontal. A
above C and AB, AD is contact with two fixed smooth pegs which are ata
distance 26 aparton the same level. Findthe stressinrod BD.  &&al/OR
o)A RREgBTC ﬁaﬁ@.wﬁiﬁfﬁﬂwﬁlﬁA%l qri § e
3y o) P @ AT B S Sl A a @ b3 @ R BT HATIB
& 9eg 4 s [ (6—2) %1 Aisthe lowest point of a uniform thread
hangir_ig from tw,o'ﬁxed points, B and C. Let a, b be the heights of Aand B )
above the directrix of the catenary formed by the thread. Show that the length
" of the thread betweenA and B equalsy/(bi-a) IR 4
- ge-1V.(a) T B ARt FfSaitEs r=a(l+cos0) & &9 Y el foren ax
e T v 2 R 3 1 o ) o G 0 O W SR R

ol am TIA ‘s_malll bead slides with constant speed.v on a smooth wire in
* the shape of the carbioid r = a(l+cos 9). Show that its radial accele ratioxi.is_'" »
; 1 avs constant and itsangularVelc')cityi's‘_v_‘ X ﬂ_ TR T
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- Abody moving in a straight line OAB w1th S.H.M. has zero velomty when at
points A and B whose distances from O are a and b respectively and has a
velocity v when half way between them. Show that the complete pcrlodls

T (b a) :

-V, (a)@wwﬁmﬁaafmﬁma‘ﬁﬁwa% %a?amfang@n -
- TR | T8 T SR R & T e H A Bl K Wb &1 R g 5
e e 9 gu @ Oredr ¥, 90 T 9% 78 B 3 @ fh uh-fier st
. Eﬁ 9 Y Febell 2 | Aparticleis placed at the highest print of a smooth vertical

.circle of radius a and is allowed to slide down starting w1th a negligible -
velocity. Prove that it will leave the circle after descrlbmg vertically a - -

distance equal to one-third of the radius. | JYqr/OR -

) (b)gaﬁ@aﬁeﬁtaazﬁrﬁmaﬁaﬁﬁmm%wﬁﬂzﬁémw
r"=A cos n0 + B sin n W TRAM 2 | Find the law of force towards the pole

under which the curve r"=A cos n0 + B sin n@is described. : |
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Asmooth hemlspherlcal bowl of dxameter ais placed sothat its edge touches
. asmooth vertical wall; a heavy uniform rod is in equilibrium, inclined at 60°
to the horizon, with one end resting on the inner surface of the bowl and the.

. otherend restmg against the wall, show that the length of the rod must be

a+ ' ‘ :
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Equal forces act along two perpendlcular dlagonals of oppomte facesofa’ |
'cube of side a; show that they are cquwalent to a single force R acting alonga . -

~ . line through the centre of the cube, and a couple—aRw1th the same line for axis.
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- Five equal uniform rods, ﬁ-eelv lomted at thelr B foirria & saoilomst
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. pentagon ABCDE and B,E is jointed by welghtless bar. The system is
suspended fromA ina vertical plane. Prove that the thrust in BE is

- Wcot(lo)
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R LN '@Fﬁ | A particle of mass m moves in a straight line under an attractive

C fbrce mux (distan_ce)_z.Show that if its initial distance from the centre be 2a,
. b . .

then it will be at a distance a after time N T 1)(‘2 2
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where W is weight of each rod.
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A particle is projected from the lowest point msnde asmooth circle of radius a -
with a velocity due to a height h above the centre. Find the point where it
" leaves the circle and show that it will afterwards pass through the centre, if

b
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