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Qno. Pts Short name Description
Q1 3 Common Context: 1D, linear, homogenous differential
differential equations equations Tasks: Write the general solution
to the differential equations ¥ = —A%x
(part a) and dy/dt = By (part b).
Describe a physical situtation
where d*z/di* = B is applicable (part ¢) R el
Q2 2 Taylor Context: Gmiilalion Task: pgiven ? Qno. Pts Short name Description
— 2
approximation ag =AGMb/(R —d)’ - GML/'?" Q6 6 Vector decomposition  Context: Ball sliding in the bottom of a sawed off sphere.
explain how you would determine Tasks: o ol
. . . e 1. ‘asks: Draw the vectors 7 and @ (part a). Express the
an approximate formula for Ag if d is small. : . o B A
Q3 5 Potential energy map Context: Potential energy plot of a velocity vector in the x-y and r-6 coordinate
particle free to move on a 2D plane. systems (part b). Ch_ec_k your answer (part c).
Tasks: Where is the particle in Q7 2 Resonance Context: Mass on a frictionless spring attached
stable equilibrium (parts a and b)? to a driving force with a small amount of friction
Rank the magnitude of the gradient in the system. Tasks: Sketch the amplitude of
at points on the plot (part ¢). Draw the oscillation of the mass as a function of the
vectors that represent the force at those points (part d)) driving frequency.
Q4 5 Damped harmonic Context: Expression, a;f + @& + asx = 0, Q8 4 Writing a differential  Context: Particle confined to move between two
oscillator and a corresponding graph for the motion equation objects that attract it. Tasks: Given description
of mass on a spring. Tasks: Identify the units of the position and forces, write down a
of a1, 0, (parts » and b), and recketch the differential equation that describes the
solution if s is smaller (part ¢). What e graton ; )
would a g(r) in lieu of “0” represent (part d)? - ) position of fhc pal’l‘lC]C ‘n a lfunctmn of time.
Q5 3 Simple harmonic Context: Sihple harmonic motion Tasks: In Q 3 Writing an integral Con!exl: lnﬁaner thin c)'l'"d"“fl shell
oscillator simple harmonic motion, what is restoring with non-uniform mass per unit area.
force proportional to (part a)? Write an expression Tasks: Write down the infinitesimal area,
for position as a function of time (part b). Draw dA (part a). Write down an integral that
potential energy as a function of position (part c). would give you the mass of the entire shell (part b).
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Q8.5 tral-force motion:
orbital precession

S8 HRLITHE . SR eER

Q8.29 We have discussed the two-body motion duc to a

central-conservative force. The angle change during the

Q8.29 We have discussed the two-body motion duc to a
central-conservative force, The angle change during the
orbital motion has been derived in equation (8.17) as
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Q8.29 We have discussed the two-body motion duc toa
central-conservative force. The angle change during the
orbital motion has been derived in equation (8.17) as
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FIG. 8-4 shows an cxample of open
orbits. The blue arrow indicates r
with 7 = 1,4, After a further half
revolution, which of the red arrows
could represent ¥ with r = ¥y ?
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a
z
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CQ27 26 050 0.85 Approximation method & Taylor expansion
CcQ28 26 035 054 1.6 Approximation method & Taylor expansion
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