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(a) Prior knowledge may be defined as knowledge that:
o comprises both declarative and procedural knowledge;

Prior knowledge e is present before the implementation of a particular learning task;
e is available or able to be recalled or reconstructed;
— e is relevant for the achievement of the objectives of the learning task;
Content knowledge Metacognitive e is organised in structured schemata;
omain knowledge t%0.a certatin desiree s icable S Taanaa e
knowledge e is to a certain degree transferable or applicable to other learning tasks;
3 e is dynamic in nature (Dochy, Moerkerke & Segers, 1999).
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: 1. Matrices, Vectors, and Vector Calculus; 2. Newtonian Mechanics—Single particle ;



3. Oscillations;
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Qno. Pts Short name Description
Ql 3 Common Context: 1D, linear, homogenous differential
differential equations equations Tasks: Write the general solution
1o the differential equations ¥ = —A%x
(part a) and dy/dr = By (part b).
Describe a physical situtation
where d*z/di* = B is applicable (part c)
Q2 2 Taylor Context: Gravitation Task: Given
approximation Ag=GMy/(R—d) - GM/R*,
explain how you would determine
an approximate formula for Ag if d is small.
Q3 5 Potential energy map 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)
4 5 Damped harmonic Context: Expression, a; + a»& + a;x =0,
oscillator and a corresponding graph for the motion
of mass on a spring. Tasks: Identify the units
of ay, a; (parts a and b), and resketch the
solution if a5 is smaller (part ¢). What
would a g(r) in lieu of “0” represent (part d)?
Qs 3 Simple harmonic Context: Simple harmonic motion Tasks: In
oscillator 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).
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Pts Short name

Description

Q6

Q7

Q8

Q9

6 Vector decomposition

()

Resonance

4 Writing a differential
equation

3 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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Q8.5 Central-force motion:
orbital precession

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

S

8.20 We have discussod the two-body metion due to a
central-conservative force. The angle change during the
orbital mation has heen derived in equation (8.17) as
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FIG. 8-4 shows an example of open
orbits. The blue arrow indicates 7
with 7 = %o Afler a further half
revolution, which of the red arows
could represent ¥ with r = 1.7
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central-conservative force, The angle change during the
orbital motion has been derived in equation (8.17) as

with 7 = Yy qy. After a further half
revolution, which of the red arrows
could represent ¥ with r = ¥y n?

B.
C.
D. More than onc answers.

C
D EBRWEHAR

7

IS

BBz CMI 1 &

(% 2+ 2019,

® 4

X
A

X
8

T+ 2020,

3: $BLITRVER  BU/REC

ERILE

(Research Methodology)

B AF & ETERN N R ok ek KA o

¥4 (Caballero et al 2017)i%
ERFE S HRBEIHARG Y O COM 1 £ R4EY 2
24k 2022) - CCMI = 5 11 3232 >

Q8.5 Central-force motion:

orbital precession

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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FIG. 8-4 shows an example of open
orbits. The blue arrow indicates ¥
with 7 = 5,4, After a further half
revolution, which of the red arrows
could represent 7 with r = 1y ?
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e | l29%e [~#8] | 111 #ReA[524] | 109 #mREB[40 A ] | 108 8 2 C[35 * ]
Q1 50[34] 49 47 46

Q2 17[35] 29 16 1

Q3 24[24] 25 34 16

04 25[26] 32 47 29

Qo 54[38] 38 44 44

Q6 41[34] o4 50 24

Q7 13[27] 14 11 9

Q8 19[35] 11 19

Q9 52[38] 66 58 48

Q1-Common differential equations
Q4-Damped harmonic oscillator
Q5-Simple harmonic oscillator

Q2-Taylor approximation
Q3-Potential energy map

70— Q1] Q6-Vector decomposition 40~ Q7-Resonance
e Q4| Q9-Writing an integral . —=—Q2 Q8-Writing a differential equation
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