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1. (@) Define radical and transversal velocities.
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BSC (PART - ll) EXAMINATION, 2019

MATHEMATICS
“Third Paper-2019
(Mechanics)

~ Note:- Attempt questions-from all sections as per instructions.

Section-A (Very Short Answer Type Questions )
Attempt all parts of this question, Give answer of each part in about 50
words, ‘ 1"x 10=15

(.b)\ A particle describe a parabola with uniform speed. Show th#t its

angular velocity about the focus at any point P varies i
v y point P varies mve;sely as

(¢) Define amplitude and frequency in SHM.

(d) - State Hooke’s Law for elastic s-trings. | |

(¢) If(X,y)be the co—qrc}inate of the C.G of the area of the first quadra-
: 2

. X
nt of the ellipse ,-52—+ b2 = 11, the find (X,7)

(f)  Define Commor Catenary and vertex of the

(g) Define Virtual displacement ang virtual Worcatenary,

(h) Define stable and Neutral equilibrium, N

(1) Define poinsot’s Central axis.

()  Define Null lines, Null Plane and Null po;

' Section-B (Short Answe oot

r Type Questig
Attempt all questions. Give answer of each qQuestion ; )
words. " 1 about 200
7x5=35
2. A particle moves is n curve y = g log sec ( X ) in Such a way that the
il lcra_

' tangent to the carve rogtes uniformly. Prove that the resultant acccor
tion of the particle varies as the square of the radius of curvature. et
A point moves in the plance curuc so that its tangeatial and m')mldFind
ccleration are equal to angular velocity of the tangent is qonstqnt.
the curve. o r
3. A particle is moving with SHM of amplitude ‘a’ and periodic Ume 2-

. Or
Prove that J;r vyt 208’
T

A Pi{fﬁ‘ﬂe -descfibes the curve = a” cos nf under a force to the pole.
Find the Law of force.
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4. ‘The end links of a uniform chain slide along a fixed rough horizontal
rod. Prove that the ratio of the maximum span to the length of the chain
is ) 108[_1+ Lo? ]whefe W is coefﬁcient of friction. Or
T .
If o, B be the inclination to the horizon of the tangents at the extremities
“of a portion of a common catenary and 1 the length of the portion show

-that the height of one extremity

| _lsin-%;- o+B)

- above the other is .. the two extremities being on one

' cos —(a B)

side of the vertex of the catenary. :
The necessary and sufﬁcwnt condition that a system of coplanar forces

acting on a-particle or a rigid body in equilibrium is that the algebraic
sum of the virtual works done by the forces during a small displancement
consistent with the geometrical conditions of the system is zero to the
first degree of approximation. https//www.vbspustudy.com ‘ Or
Two uniform rods AB and Ac Smoothly Joined, at A are in equilibrium
in a vertical plance, B and C rest on a smooth horizontal plane and the
middle points of AB and AC are connected by a string. Show that the

tension of string is where W is the total weight of rods

tan B + tan C’
AB and AC.
Find the null point of the plane x + y + z = 0 for the force system
(X,Y,Z; L, M, N). ' Or

A system of forces given by (X, Y, Z; L, M, N ) is replaced by two forces

- one acting along the axis of x and other free. Show that the magnitudes

' "+ N7, (M 7))
of the forves are LX ¢ h—:—\ ? and JMy #NZ)? 14 2 (Y? +7Yin
. ‘J—\
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Section-C ( Long Answer type Questions )
Anemyx any Mo questions, Give answer of each question in avout 5(

7. A parncle falls from rest in a medium in which the resistance 10 7‘“20

f
unit mass. Prove that the distance fallen in time ¢ ig

,,,,,

—&-Iogcosh{h‘gh ).

8. A panicle slides down the arc of a smooth cycloid whose axijs

and vertex lowest, prove that the time occupied in falling dow > Verticy)

half of the vertical height is equal t 1 1 0 the firy
helf. ght 15 equal to the time of falling down the Secon

_ of a planet at the nearer end of major axis
prove that its period is n [1+e |

10. Find the v o
.F position of the centre of gravity |
i ; of '
(1 +cos 8 ) lying above the initialgline 7 % fhe are of the Frdiodr=a
11. A force P acis along the axis '
of the cylinder x2 4y2 = 52

ﬂz(nx-z)2+(_1+n)2yz '

9. It w be the angular velocity
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