WO dUI[uoOnI MM/ d)y

http://www.rtuonline.com

MATHEMATICS
Paper- III : Machanics
Time : Three Hours ' - M.M. : 75/66
' Part-A (Compulsory) [Marks: 15]
WITT- 21 ( framd )
1. State principle of virtual work for a system of coplanar acting on a
parti.glc. .
fp&) @1 a¥ Rrardfie weeiia 591 e 3. o wfeaa ol figrd @
Py W B
2. Define common catenary. FFT=T Bl @ aRwifda Hifg |
-3, Write general condition of equilibrium of a rigid body.
T 35 fve &1 qraaen o aEr IR o |
4, Define radial and transverse velocity.
T T AR 97 DY GRS QY|
5. Show that is a SHM of amplitude a and period T, the velocity v at

a distance from centre is gi en by v?T?= 4m(a’- x?).

SHM 3 ger a1l Rl 01 1 9 a 3R s T 81 Rg

$frg 5 wreg Refd | 39 g vPT2 = 4m(a? - x2) §RT < SIRA &1
6. A weightless elastic string of natural length 1 such that its modulus

of elasticity is weight of n gms, hung by one end and its other end is
attached with a body of m gms, show that time of small vertical

oscillation is : Zn‘fmlfmg.

T AREF SRy S R WG T | T Gy ANiG
0T AR S SRET E, T R A eHrE R & a9 gEY R TR m I
1 v Rve TR W, fig B 75 95 e BT EE E
Zﬁ‘lmlimg. http:H\\-‘Wﬂ'.ﬂUOﬂline.cum

Define central orbit. T~ Fel & IR=MAT g |

7.
8. State universal law of gravitation. :
AT AT e & e PR |
9. State law of conservation of momentum.
i e RigrT 31 32 D | -
10.  -Define constrained motion. yfeefer fd B ol e
.. PART-B(COMPULSORY) -
. -4 (Ffyard) |
11. If a body be on the paint of sliding down an inchined plane under its
. own weight, show that the inclination of the plane:1s equal to angle
of friction (i.e. d= €0 .
& :ﬁﬁa(maaqvwwmm 4R B IR e &
mﬁifa\ﬁamﬂmﬂaﬁraﬁm%waﬁw=uﬁw
ml . -
12. A particle is moving with SHM. Tts distance from the middle point

of its path at three consecutive seconds arc observed to be_ X, X, Xy
Prove that the tithe of small oscillation 18 : T SHM % 99 3 77
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A particle moves in curve so that its tangential and normal

accelerations are equal and angular velocity of the tangent is

constant. Find the curve.

U U [ 3% A 39 YOR T IRAT & 3 WY YWY v
APIIS TR WSd TIH B0 &, IR 39D WY NGl BT DU 97

IR ¥, T T PG| -
A particle is moving on a smooth curve and its velocity varies as the
arcual distance from the highest point.Prove that the curve is a
cycloid. .
Teb U TRAIHEU B A el Ry 9 TR Tereh & AR SHST 9
Sue wared fivg & 710 g @ wgarh ¢ Rig P & aw v
9% gl
If two equal and perfectly elastic balls moving in the same direction
collide directly, prove that they interchange their velocities.
R < TR weRe e wae Tae o) o Rig A i WEe @
U¥Id 99D I TRER I T & :
PART-C(COMPULSORY)

A (iard)

UNIT-1(3%7%-1)
A uniform beam of length 2a rests in equilibrium against smooth
vertical wall and over a smooth peg at a distance b from the wall. If
O be the inclination of the beam to the vertical, show that :-
Sin*9- =b/a |
TF 2a AR T T B 13 [ 6 & HIX a1 fa-) S|
IR D WER TR A ¥ IR GA QR A bYW A qn AR
Bg DIVT 0 RN & A g BT ~Sin’0-=b/a

- A ladder whose C.G. divides it into two position fo lengths a and b,

rests with one end on a rough horizontal floor and the other end
against a rough vertical wall. If the coefficient of frictinat the floor
and the wall be respectively p and ', show the inclination of the
ladder to-the floor, when quilibrium is limiting is.
tan'{a-buu'}

p(@-b) .o
TP W) T T B TR 2 A a AR b diean 1 6 BT VB R
oo Ao Y IR T TR B8 ST QAR % T §1 AR w4 qel
Sy o1 T D e S e B A il AR R A
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tan'{a-bpp'}
p(a-b)
Or
(@) A uniform chain of length I, is to be suspended from two points A
-and B in the same horizontal line so that either terminal tension isn
times that at lowest point; show that span AB is '
1__log{n + Vn*- 1}
Vn? -1
| I 6 UF G SR e X1 3 ARG AdW BB 7EY
ot ¥, e Rl I 991 frsiad g W) 9/ &1 n oA &,
Rig HfT 9 AR E -
1 log{n + \n? - 1}
_ Vn? -1 .
®) Show that the virtual work done by the tension of an inelastic string
or the thrust of a light rod is zero.
yeRfa HIRT 6 Afar A BT 719 AT &P SUS BT YOI GRT
T B R I A & .
| UNIT-I (3310
17.(a) Theradial and transverse velocities of a particle are Arand . Find
its path and show that its radial and transverse components of
acceleration are respectively.
Ar- p0%r and pb (A + ) |
58 SUT & I T IR I HAY: Ar A pb'¥ | 3BT 99 T
HfTT | Rig PN & 39D I T4 e TR HH: ¥
Ar- p®Yr and pb (A + ) K
(b) A particle of mass m s acted upon by aforce mp {x + a‘/*} towards
origin. If it slarts from rest at a distance ; show that it will arrive at
the origin in time m’i'\( M. : L
m S A1 Rt 0T UR e g B AR my {x + a'f} 71 B
AT 31 IR 98 g B ¥ a QW axmEeen ¥ & & @) fig
AT 5 8 T Reg W {x + a'P} W7G A 9gam|
o -
(a) A particle of mass m s performing SHM in the line joining two

points A and B on a smooth plane and is connected with these
points by.elastic strings of natural lengths a and &', the module of

elasticity being A and A respectively, show that the periodic
timeis ;-
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' Zth]m! A+ __5«,'}"
a a
Mg W %1 U B e waaa o Red 1 fAgeli A 91 Bl
e T Y O) AR e i) ¥ R ¥ 3R 98 $7 g W a
T o' TR TS A yeareen SR ERT 41 g3 & | I} TRy
OIS e A adl A8 ) Rig AT 7 i ¥ -
2 N{m (A + A'}*
a a'
UNIT-II (g&15-100)
18.(3) A particle is projected from the lowest point of a vertical circle with

a velocity just sufficient to carry it to the highest point. Find when
" and where the particle will leave the circle.

wmﬁmw%ﬁwﬁﬁﬂﬁaﬂ%mmta‘l@ '
8% wated Rwg T o Sl Wb A1 I8 I D B9 G BEl BN ?

®) Discuss the motion of a particle which slides down the arc of a
smooth cycloid whose axis is vertical and vertex downward.

TP B B A B AT HRIT W 7@ W g W e ¥,
Rrad) e SR § o) 9 feaw B
Or -
(@ . Find the law of force towards the pole under which the curve
r" = a®cos n 8 can be described.

. ga A R Pl 3@ Fram 9 A s S 1% 30 3w
= a*cos n 0 FIffa FxaT ¥

®) A ball falls from a height h upon a fixed horizontal plane. If e be the
- coefficient of restitution, and before it has finished rebounding,
prove that : . |
(i) Whole distance travelled= {1+ €% 1 -e*}h

(ii) Total Time taken = {1+ e/ 1-e} V(2h/g)
(FIRTFATA = {1+ e/ 1-€*}h
@ FATTEE = {1+ e/ 1-e} ‘\](Zh/g)

WO dUI[uoOn)I MM/ dny

http://www.rtuonline.com




