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A particle acted on by a central force 3 18proj ected with velocity

atan angle with its initial distance 'a' from the centre of force. Prove

that the orbit is
T PeT Thol BT MR &faet & 3R MY g &1 3R 2| 39 TR T
AP B OB DI A DI IRAT BT |

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 t is given by P=(at+b)2_
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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
Hacl IS & TG D I (T DTS I 7181) U BT U e Tred
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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

,where and areits angular co-ordinates.
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Note : Section'A’, containing 10 very short-answer-type questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section 'C'

WET 8otP.c 8913|§i5t5 of long-answer-type questions. Section 'A" has to be solved first.

Section - 'A'
futukfdr viry?ikjh ¢*uk di mikj nA
Answer the following very short answer type questions. (1x10=10)

T 1. b B I S Tr Y # Hay Ry |
Write the relation between S and Y for Catenary.
T 2. A el @ oy Ar-srawen &7 ufady forfRay |
Write Condition of equilibrium for Co-planer forces.
T 3. I GHad B dEd 87
What are null planes?
U39 4. 901 fIp1T & 31q¥q 9 S84 BT RGP |
Define elements and dyname of system of forces.
TR 5. JMAdHIe Bl TR BT |
Define period time.
TR 6. HUT BT Ve T 9T Il 27
What is projectile path of particle?
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Define tangential acceleration.

U9 8. AT I T BT 27

What is velocity from infinity?

TR 9. M # Rerd g @1 gdrg e aar grr 87

What is polar co-ordinate of particle in space?

g9 10,31\ 97 Br gRYIRG BHIRTT |

R 1.

R 2.

Define terminal velocity.
Section - 'B'
futukidr y2% mikjh; c¢"uk d mikj ni &
Answer the following short-answer-type questions :- (5x5=25)

fearsy fo afe v RRIMIE SR &1 <1 foreTs 9T ‘2’ 227 arell U
Fig foRl & F@ # BT g dch & B, a9 ITd ddig

BT |

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

OR
x=0,y =037 3x+dy = 5 FHIPRN ¥ oG Byt a1 gorell &
3Tfeer e 9ot P, 2P 9 3P fhar axa €| uRomd aa1 &7 aRHToT
qAT AT N BT FHIBROT S DI |

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.

QT Ff A WA &R y=0,z=0, AT x =0, z=c R A1
g | Al 9 IR 8 9 fRwrsy & 59 g 3@ &1 3 g

SIS BT |
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Answer the following long-answer-type questions :- (8x5=40)
HET BT BICTI FHIBIT A DIFTY |
Derive Cartesian equation of catenary.

OR
T ol SaR 9 fCd! g5 2a ods 3l U T B ArITERel §
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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

S-260

of the beam to the vertical is
Bl 3T BT FHIDBRIT ST DI |

Find equation of central axis.

YA cy OR

log(2+\/_

R 3.

PFAR®IST| &6 ©: 91 U |1 @1 b A 4§ ol Ty S Jorall IR

g, ST U & fawof &7 F8) dred) 2| faxarsy f $q@r
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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 P.a, where 'a' is the edge of the cube.

g HINTT 5 ver 97 T WRaery BIaT 2 |

Show that path of a projectile is a parabola.
OR

Uh BT dald 9 & Y9Id § fe &1 9 IO g ATl
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Two forces act, one along aliney =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

OR
g MR (X, Y,Z,L,M,N) & o0 S9aa x+y+z = 0 &1 I faa fig
ST DI |
Find the null point of the plane x+y+z= 0 for the force system (X, Y, Z, L,

M,N)
Ife verer g o fobefl AT Sftar & RiIRT oR geier &7 o v, qe v,

1 1 1
B 9T 996 Y TR J&T &7 o7 u 8 af Rig HIve & 7*7:?
1 2
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

OR
UHh BT a AT TAT T Maddled BT AR MMad i | A=
q9 v & AT 7M1 I -
(1) a, TTM X & Ual #
) a, TR t® Ual &
der g I &

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

210’

J: vidt=
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Two forces act, one along aliney =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
ae R (X, Y,Z,L, M, N) & oIt FHdd x+y+z = 0 &1 I fdary fdfg
S P |
Find the null point of the plane x+y+z= 0 for the force system (X, Y, Z, L,
M, N)
Ife verer gy o fohefl AT Sflar & RiIRT oR gerer o7 o v, qe v,

1 1 1
B 9T 99 Y R Y& &1 O u Bl ar Rig S P 7+—:—2

2
1 Vo u

R 3.

If v, 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

OR

) .
Ve ut UP BT a M Al T fadbrel &1 WRel 3Mdd i H g

ag v forv /19 s I -
(1) a, TTM x & Yal #
2) a, T3R t P gar #
qr g By b

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

210’

J: vidt=

U 4. ¢ DI AR T dTcl sl Il BT +1IH S DINTY STaids HoT
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Find the law of force to the pole when on a particle describes the following
curves.

OR
T Ul YR IfTAT Teb BT & o7 B [ & UREddT Pl &R 3R
2| Rig PIRTT 5 IA®T @ROT /AR gRHATT BT 89T |

The rate of change of direction of velocity of particle moving in a cycloid
is constant. Prove that acceleration must be constant in magnitude.
TP HUT A raRe # Iguiara: A B IR FRAT IR $_a 2 |

STel Ared BT IR ufd sors defd N kv2 8 | Rig I & t a9

¥ AR B |

A particle falls from rest in a medium in which the resistance is per

unit mass. Prove that the distance fallen in time tis :

OR

TP HOT U e oiq @& Hiadl g R IfamE 8 98 oig &1 Ny
P |5 R MY B TRB b g AT HRaT © AT 3qD! A
DI fe9m ST9d NE1ell BT FHIM R DI W Fledl § | gad! T
qAT T dTel gl Bl S BT |

A particle moves on the inner surface of a smooth cone, of vertical angle

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 . 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.

OR
T AU UR IFTH Teb HUT b o &I Qe & URdaT Bl &R 3R
g | Rig PIRTT 5 Ia®T @ROT /R gRHATT BT 81T |

The rate of change of direction of velocity of particle moving in a cycloid
is constant. Prove that acceleration must be constant in magnitude.

TP HOT A raRen H IguiaRa: A B IR FRAT IR PR © |
SRl HIegH 1 Uik Ui S1g deld W kv & | Rig iIfoie b w92

¥ AR B |

A particle falls from rest in a medium in which the resistance is per

unit mass. Prove that the distance fallen in time tis :

1)

OR

TP HUT UH fdd oq & Hiadl g R IfamE 8 98 od & 0y
DO 2|59 R I B IRE b I AT BT & AT 37! A
DI fe9m ST9d NE1eil BT FHIT R BV W PHIedl § | $Fd A
qAT T dTel gl Bl ST BT |

A particle moves on the inner surface of a smooth cone, of vertical angle

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 . Find

the motion and the force.
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