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post-pre post > pre
—_— 08
post-pre 100 - pre
= 100 - pre ., drop post = pre = 100 or 0
o 0 post = pre
(post) — {pre) post — pre
1) = e— —_— st <
{(g) 100~ (pre) | o post < pre
Total Q3 Qs Q9
<g> #HEm | 13% 8% 16% 22%
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Total 1.00 47 310043 21.78033 3.17609 | fERETSE BEHE 6.736 011 3.019 96 003 1097975 3.63653 18.19821
200 51 200245 13.58701 150256 | AL LAY 2.965 75.926 ® 04 1097975 370310 18.35523
a1 1.00 4 42.80% | 3536409 5.15838 | FERi 108 43 1.145 96 255 8.25303 720479 604836 | 22.55442
200 51 346406 [ 3587700 5.02378 | AR S EHY 1146 95.556 255 825303 7.20051 604072 | 20.546T7
Q2 100 47 13,8298 | 2260754 3.29765 | fRATERMHE 12,066 001 1.885 96 062 794743 421648 Ann
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Q3 100 4 208208 [ 29.40003 428843 | R RHE 7.204 009 3,193 96 002 1667292 522171 630791 27.03794
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Q10 ~ QI1 -

“t it (Appendix)
1 CCMI ;#4g(Caballero et al., 2017)%5 it > Q1-Q9 325 B3N P48 > 2877 A8 * F %30

Q no.

Pts

Short name

Description

Ql

Q2

Q4

Q5

Common

differential equations

Taylor
approximation

Potential energy map

Damped harmonic
oscillator

Simple harmonic
oscillator

Context: 1D, linear, homogenous differential
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/dt* = B is applicable (part c)

Context: Gravitation Task: Given
Ag=GMg/(R—d)* - GMg/R?,
explain how you would determine
an approximate formula for Ag if d is small.

Context: Potential energy plot of a
particle free to move on a 2D plane.
Tasks: Where is the particle in
stable equilibrium (parts a and b)?

Rank the magnitude of the gradient
at points on the plot (part c). Draw

vectors that represent the force at those points (part d)

Context: Expression, a|¥ + a,x + azx =0,
and a corresponding graph for the motion
of mass on a spring. Tasks: Identify the units
of a;, as (parts a and b), and resketch the
solution if a5 is smaller (part ¢). What
would a g(¢) in lieu of “0” represent (part d)?
Context: Simple harmonic motion Tasks: In
simple harmonic motion, what is restoring
force proportional to (part a)? Write an expression
for position as a function of time (part b). Draw
potential energy as a function of position (part c).

Q no.

Pts

Short name

Description

Q6

Q7

Q8

Q9

Vector decomposition

Resonance

Writing a differential
equation

Writing an integral

Context: Ball sliding in the bottom of a sawed off sphere.
Tasks: Draw the vectors 7 and 6 (part a). Express the
velocity vector in the x-y and r-6 coordinate
systems (part b). Check your answer (part c).

Context: Mass on a frictionless spring attached
to a driving force with a small amount of friction
in the system. Tasks: Sketch the amplitude of
the oscillation of the mass as a function of the
driving frequency.

Context: Particle confined to move between two
objects that attract it. Tasks: Given description
of the position and forces, write down a
differential equation that describes the
position of the particle as a function of time.

Context: Infinitely thin cylindrical shell
with non-uniform mass per unit area.

Tasks: Write down the infinitesimal area,
dA (part a). Write down an integral that
would give you the mass of the entire shell (part b).
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