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A particle is projected along the inner surface of a rough sphere and is
acted on by no forces, show that it will return to the point of projection

at the end of time (ez’”r - 1) . where a is the radius, v is velocity of
MV

projection and 4 be the coefficient of friction.
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A particle of mast m is projected vertically under gravity, the resistance
of'the air being mk times of the velocity. Show that the greatest height

2
v
attained by the particle is E[i—log(1+/1)], where v is terminal

velocity Av initial velocity.
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A trailer full of sand is pulled by a constant force F. Sand leaks out at the

rate of A units of mass per second. Show that the velocity at the end of

-F At e /
time £ is 7 log[l = —) , where m is initial mass of trailer and contents.
m
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Section 'A', containing 10 very short-answer-type questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section 'C'
consists of long-answer-type questions. Section 'A" has to be solved first.
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Section - 'A'
frifea afteged ool & SR U@ a1 7 aedl § <
Answer the following very short-answer-type questions in one or two
sentences. (1x10=10)
Frarfada wig fafag |
Write Trignometrical Theorem.
ATRITARAT AT B9 @ Tl &7
What is the condition for unstability of equilibrium?
He A x T ¥ D 49 Gy faRag |
Write the relation between x and ¥/ in catenary.
fra @ gRfta S|
Define pitch.
WA Mad T &1 AEE v fafag |

Write the standard equation of simple harmonic motion.
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What is modulus of elasticity?

Ife {60 o7 a1 3501 Ta U 9 U qER & \HUTT &, dF Hor
BT U T BIIT?

If the radial and transverse velocity are proportional to each other, then
what is the path of particle?

ya a1 Heww Sarg fofa |

Write the maximum height of projectile.

Te HYT IR AT v A r 597 arel g & SW 90T IRl &, o SHbT
gl RO T BIT?

A particle moves with constant velocity v the on circle of radius 7, what
is the resultant acceleration?

9 10. il Gveor &1 Rigia fafay |

3 1,

Write the law of conservation of energy.
Section - 'B'

fr=ifea sl & SR <€)
Solve the following questions : (3x5=15)
Uh qus fSrdT [ocd o S0 T ¢ T b &1 AT H i s

g, b e el & iR =t g€ 2| qulsd 6 ol wgfera sramen
4 &S O SHST Y 0 2, M B B W € 2 BT AR
F B, @ tan6’=b_atana.

b+a

A beam whose centre of gravity divides it into portions @ and b is
placed inside a smooth sphere, show that if & be its inclination to the
horizon in the position of equilibrium and 2a be the angle subtended
b-a

by the beam at the centre of the sphere, then tan @ = 3
+a

tana .
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A particle is performing S.H.M. in the line joining two points A4
and B on a smooth plane and is connected with these points by
elastic strings of natural length a and a'. The modulii of

elasticity being 4 and 4' respectively. Show that the

il B o /(,1 ,I'J
periodic time is 27, [m/ | —+—
a a

U% U Uh §HGd dp W Tfoa 8| afe wefef g
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A particle is describing a plane curve. If the tangential and normal
acceleration are each constant throughout the motion, prove that
the angle i through which the direction of motion turns in time 7 is

given by 7 = 4 log(1+ Br).

OR
T BT o1 W BIS 91 fbar 1€} ax @1 2, v M ¥ andRs®
9% & Igfewr wfdra frar omam 2| s 5 e %(ez‘”’-l)

Y YLATd Y& favg W 99w site My | Siel @ e @ e,
v W& A e u ey o 2|

P.T.O.



A3 2.

¥ 3.

(6) Code No. : S-260

OR
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# 2| <ufsd fb afe Swas &1 &1 20 8 @ bsin® 0 = acosd.

Two equal uniformrods AB and AC eachof length 2b are freely jointed
at A and rest on a smooth vertical circle of radius a show that if 26 be
the angle between them, then bsin® @ = acos .

it & &Y Uab fagml BRT 04, 0B, T OC &1 @1 44", BB',CC"
T 00" Sud fawd 81 BC',CA, AB' @1 QO' R FAT: T
X.Y,Z 7 R fbur oxa €| Rargy & 7@ daat v aRurd qa
8 (YZ+ZX+XY)3+R(X+Y+2Z)=0

0A4,0B,0C are three coterminous edges of a cube and
AA',BB',CC"'and OO" are diagonals; Along BC',CA',AB' and

0Q0" act forces equal to X,Y,Z and R respectively. Show that
they are -equivalent to a resultant if

(YZ+ZX +XY)3+R(X+Y+Z)=0.

OR
Tzl & @ w9 ¥, ) 99 Fer Gy @i & dad @ @
SISl SHIS vEd |

Show that in general two system of forces have only one pair of conjugate
lines in common.

HTAT q AT IMAdBT T ARl a4, oz 5 o q x
& W AT VA ey g far o @

VT =4z (a® - x°)
Show that a S.H.M. of amplitude ‘a’ and period 7, the velocity ¥ at a
distance x from the centre is given by the relation :

i =471'(a2 —xz)
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OR
S 1 D U AT A9 B T feret @ A < fegan 4 qen
B ¥ 9 UBR TcHrT TAT R Py arwawes q[ fread
fovg @ avma &1 n T 2 <UiEd fo Ry 4B savy &
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A uniform chain of length, is to be suspended from two points
A and B in the same horizontal line so that the either terminal
tension is n times that at the lowest point. Show that the span

! o
must be —an_—_llog[n+ n —1].

Tuigd & A T 9 e & foag R/ LY + MY +NZ wd
X?+Y2+ 7" R w0 & 9 qo g @ o 39 N @

Show that LX + MY + NZ and X*+Y?+Z? are invariant for the
system of force, whatever the origin and axis may be.

OR
s 9a e S (X,Y,Z,LM,N) g1 fEar w2, Q)
TR 961l 9§ 8 €1 U@ x @ argfew fparefia & qen v

o= 9 2| quied 5 9t @ wREmT LX“"EY*NZ

Sl |

1
(MY + NZ) + 2(¥? + 2%) |2
I

gl

A system of forces given by (X,Y,Z,L,M,N) is replaced by
two forces, on acting along the axis of x and another force. Show

that the magnitude of the forces are A e and

L
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1
(MY +NZ) + P +2°) |
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T A9 B el B Q1 - vetg it & forg ve Rl gy difas
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haen k 8 ar Rig IR 5 R =16kk

A cannon ball has a range R on a horizontal plane for two distinct angles
of projection. If 4 and k are the greatest heights in the two path, then

prove that R* =16hk .

OR
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A particle P describes a curve with constant velocity and its angular velocity
about a given fixed point O varies inversely as its distance from O. Show
that the curve is an equiangular spiral.

Ud YT gedl B g A A V9 wfera faar S 2 | afe Teed § a9
frameefia 8 Wy gar @1 iR SUeriy § | <9fgd &6 g v deiga

2 foraer dafer 2ga2/2ga—v2, STEl a ‘ﬂ?fff 3 Broar g
A particle is projected from the earth surface with velocity V. Show that if
the dimunitions of gravity is taken into account, but the resistance of the
air neglected, the path can ellipse of major axis 2ga’ / 2ga —v*, where
'a’is the radius of earth.

OR
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A point describes in the cycloid s = 4asiny with uniform speed v".

2
Show that the acceleration at any point is %m.
ol SE€areR a1 § Ud e IR W (S Booll UH AR, ST AT
@ 7 & AU B, @ 3fcfa Y BT 8 | BT B A S BI |

A bead moves on a smooth wire in a vertical plane under the resistance
which varies as square of the velocity. Find the motion of particle.
OR

o ur ARy R # afdmm 2 @ s Fewe @ ual § Hr @
TRT S P |

If a particle moves in three dimensions, then find the acceleration of the
particle in terms of Cartesian co-ordinates.

Section - 'C'

fr=ifea o=l & SR T

Solve the following questions : (5x5=25)
U 31 A g e o B35ar » 8 81ue SR W) |H e
ueref & ffifa ve s dageia oig @ €, aden Boar R
P U ReR M & Iao 91T W e gam 8 | seigd f& i &r
arer vorfica wfgd @wd v 3w Afedw favenmua @& fag
~[JGR+r)(R-r) -2r ]2

R+r

A solid homogenecus hemisphere of radius r has a solid right
cone of the same substance constructed on its base, the
hemisphere rests on the convex side of a fixed sphere of radius
R, the axis of the cone consistent with stability for a small rolling

[ JGR+r)(R-7) -2].

R+r

displacement is



