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A particle acted on by a central force % is projected with velocity Jﬁ /a

at an angle t/4 with its initial distance 'a’ from the centre of force. Prove

that the orbitis r=a e®
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The base of a rough cycloidal arc is horizontal and vertex downwards.

Discuss the motion of a bead down the arc.
OR
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If the tangential and normal acceleration of a particle describing a plane
curve be constant throughout the motion, prove that the radius of curvature

atany instant tis given by p = (at + b)*,
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A particle falls under gravity in a resisting medium whose resistance varies
at the square of the velocity. Find relation between velocity and time and

distance and time.
OR
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A particle moves on a smooth sphere under no forces except the pressure
of the surface. Show that its path is given by the equation

cot O=cotP.cos ¢ , where 0 and ¢ are its angular co-ordinates.
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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'
feifea sftegmd s & SR 2
Answer the following very short answer type questions. (1x10=10)
HT & forg Saen Y # wawr farfay |
Write the relation between S and Y for Catenary.
AT gell b oy ar-raRen &1 ufoder foRag |
Write Condition of equilibrium for Co-planer forces.
Y W & wed 87
What are null planes?
9c1 Mg & s/aud 9 eg B uRaifid @i |
Define elements and dyname of system of forces.
AT B uRMINT B |
Define period time.
Y1 B YT geT g7 B 87
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What is projectile path of particle? P.T.O.
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Define tangential acceleration.
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What is velocity from infinity?
arerer # Rera fig &1 gdr Adwie Far g &7

What is polar co-ordinate of particle in space?
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Define terminal velocity.
Section - 'B'
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Answer the following short-answer-type questions :- (5x5=25)
feargd 5 af we Rifdds < @1 < faerg s ‘o’ Broar arelt v
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Show that the length of an endless string which will hand over a circular
pulley of radius 'a' so as to be in contact with two third of the
circumference of the pulley is

3
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OR
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Forces P, 2P and 3P act along the sides of a triangle formed by the lines
x=0,y=0and 3x+4y = 5. Find the magnitude of resultant and its line of
action.

2T g1 HHY WYl N3 y=0,z=0, T x=0, z= ¢ R fihar &xad
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Section - 'C'
fr=ifea d Sodg Wl & SR ¢ —
Answer the following long-answer-type questions :- (8x5=40)
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Derive Cartesian equation of catenary.
OR
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A uniform beam of length 2a rests in equilibrium against a smooth vertical
wall and upon a peg at a distance ' b' from the wall. Show that the inclination

of the beam to the vertical is sin ™! (b/ a) Vel
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Find equation of central axis.
OR
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Six forces, each equal to P, act along the edges of a cube taken in order,
which do not meet a given diagonal. Show that their resultant is a couple

of moment 2./3 P.a, where 'a' is the edge of the cube.

g Y & v g1 va dRae g 2 |
Show that path of a projectile is a parabola.
OR
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Two forces act, one alongaliney=0,z=0, and other along the line
x =0,z = c. As the forces vary, Show that the surface generated
by the axis of their equivalent corench is (x? +y?) z= cy?

OR
T 1 (X, Y, Z, L, M, N) & forg wwad xty+z = 0 &1 g fey fig
S I |

Find the null point of the plane x+y+z= 0 for the force system (X, Y, Z, L,
M,N)

e v ot & fopelt e offar @ AT ox wee ot 47 v qen v,
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Ifv, and v, be the velocities at extremities at the ends of a total chord
of a projectile's path and u, the velocity at the vertex of the path, then

s
show that ?’L"E_F
OR
TS &Y a A¥H AT T TP BT Gl ad Ty F feer 2
7q v forw /M sig Hiforo
(1) a, T x P var 9
@ a, TRt yar &
e g I 5

i 2.9
J'O vzdt=2n a

A particle oscillates with S.H.M of amplitude a and periodic time T. Find
the expression of the velocity v in terms of ;
(i) a, Tand x (ii) a, T and t also prove that

§d I AR A el DRIT o BT 49 a0 BITQ S1afds Hor fop
qsh IR TR 8

r"cosnf=2a" P.T.O.
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Two forces act, one alongaline y =0, z=0, and other along the line
x =0,z = c. As the forces vary, Show that the surface generated
by the axis of their equivalent corench is (x? + y?) z= cy?
OR
7o f@ra (X, Y, Z, L, M, N) & foe ®aer x+y+z = 0 @1 1 fagg fig
S I |
Find the null point of the plane x+y+z= 0 for the force system (X, Y, Z, L.,
M, N)
A warr wor & et T oftar & RIY O) were @1 4 v e v,
Al e
B TT IS ¥ W 9 1 A7 u B A Rig PR 5 ek 5
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Ifv, and v, be the velocities at extremities at the ends of a total chord
of a projectile's path and u, the velocity at the vertex of the path, then

show that v_12+v%=%
OR
UD U a U AT T AMacddre BT Xl anad 1y § wfam 2
9 v forg 79 e i
(1) a, T @2 x & gar ¥
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A particle oscillates with S.H.M of amplitude a and periodic time T. Find
the expression of the velocity v in terms of :
(i) a, Tand x (ii) a, T and t also prove that
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ITvzdt=2n -
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r'cosnf=3"
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Find the law of force to the pole when on a particle describes the following
curves.
r"cosnf=a"
OR
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The rate of change of direction of velocity of particle moving in a cycloid
is constant. Prove that acceleration must be constant in magnitude.

T U7 s aravern ¥ Seuiava: I @ SR AT ud Far 2
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A particle falls from rest in a medium in which the resistance is k v* per
unit mass. Prove that the distance fallen in time tis :

—ll(—log cosh (ty/gk)

OR
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A particle moves on the inner surface of a smooth cone, of vertical angle
20 being acted on by a force towards the vertex of the cone and its
distance of motion always cuts the generators at a constant angle 3 . Find
the motion and the force.
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Find the law of force to the pole when on a particle describes the following
curves.
r"cosnf=a"
OR
T FHYT W TAA T BT B T B e & uRad= B R 3R
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The rate of change of direction of velocity of particle moving in a cycloid
is constant. Prove that acceleration must be constant in magnitude.
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1
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A particle falls from rest in a medium in which the resistance is k v2 per
unit mass. Prove that the distance fallen in time tis :

%log cosh (t/gk)

OR
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A particle moves on the inner surface of a smooth cone, of vertical angle
20 being acted on by a force towards the vertex of the cone and its
distance of motion always cuts the generators at a constant angle 3. Find
the motion and the force.



