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Q.1/Is the force field F = —(2ax + by)i — (bx + 2cy)j conservative?
If it is conservative find the corresponding potential energy function.
(12 Mawks]

Q.2/ Write the differential equation of the following: [12 Mawks]
i) Differential equation for constrained motion of a particle.
ii) Differential equation for projectile motion with quadratic air resistance.
iii) Differential equation for motion of the charged patrticle in electromagnetic field.
iv) Differential equation for motion of the particle on the curve.

Q.3/ Consider a particle sliding under gravity in a smooth cycloidal trough,
represented by the parametric equation:

x = A(20 + sin20) where A is constant and 6 is the parameter.

Show that the particle undergoes simple harmonic motion. [12 Mowks]
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Ans. of Q.1:
F = —(2ax+by)i —(bx+2cy) ]
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— — a 6 a a 2 ~
VxF = — — —I=1(0+0)+ J(0-0)+k(-b+b)=0
X > 5 o (0+0)+ J(0-0) +k( )
—(2ax+by) —(bx+2cy) 0

The force is conservative and there is a potential energy function such that: F=-VV

3 :_aa_v = V(y.2) =—[ Fdx= [ (2ax+ by)dx =ax + bxy +cl
X

F :_% = V(x,z):—jFydy:I(bx+ch)dy:bxy+cy2+c2

y
oV

F, = = V(X,Y) _—szdz =0+c3

Thus, the potential energy is the combination of the potentials:

V(X,Y,2)=ax*+bxy +cy’ +c

Ans. of Q.2:
i) Differential equation for constLainedAmotion of a particle.
ma=F+R
ii) Differential equation for projectile motion with quadratic air resistance.
mMF = mg —cv’7 MF = mg — v

iii) Differential equation for motion of the charged particle in electromagnetic field.

_ B dv _
F=ma=m—=q(E+VxB)
dt
iv) Differential equation for motion of the particle on the curve.
dV (s)

F.=mS=-—
ds



Ans. of Q.3:

The Isochronous Problem
The differential equation of motion [ = ms = —ing sind
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Parametric uations of a Cyclox

x =A(20 + sin20)

dx dx ds ds
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s = 4Asin0 = csinf where c=4A



