Physical Sciences Grade 12 Memorandum Controlled Test 1
Question 1
1.1.
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[14]

QUESTION 2
2.1. The normal force, N = w = mg√
= (6kg)(9.8m.s-2)√
= 58.8 N√
max
Maximum static friction, F
= µsN
= 0,4(58.8) √
= 23,52N √
(5)
2.2. Static frictional force, fs, is defined as the force that opposes the tendency of motion
of a stationary object relative to a surface. √√
(2)
2.3. Newton's second law of motion: When a resultant/net force acts on an object, the
object will accelerate in the direction of the force at acceleration directly
proportional to the force and inversely proportional to the mass of the object. √√ (2)
2.4. Remains the same√ (1)

2.5.
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W
f
N
FT

Accepted labels
Fg/Fw/weight/mg/gravitational force
Ffriction/Ff/friction
FN/Fnormal/normal force
Ft/T/tention

(4)
2.6.1. Up the incline as positive
Fnet = ma
FT + fk + w// = ma
FT + µkN + wsin30o = ma
√
Any one
o
FT + µkmgcos30o + mgsin30 = ma
FT - (0,2)(6)(9,8)cos30o√ - (9)(9,8)sin30o√ = (6)(4) √
FT = 63,58 N√
(5)
2.6.2. Up the incline as positive
Fnet = ma
FT + fk(6kg) + fk(3kg) + w// = ma
Any one
o
FT + µkN(6kg) + µkN(3kg) + mgsin30 = ma
FT – (0,2)(6)(9,8)cos30o√ – (0,1)(3)(9,8)cos30o √ – (9)(9,8)sin30o√ = 0
FT = 56,83N√
(4)
[23]
QUESTION 3
3.1. Projectile is described as an object upon which the only force acting is the force of
gravity. √√
(2)
3.2.1. Upwards√
(1)
3.2.2. Downwards √
(1)
3.3. Q 
Weight is the only force acting on the rocket. (2)
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3.4.
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3.5. OPTION 1
Upwards positive
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Criteria for graph
Graph starts at (0; 112,8).
Graph is a straight line with a gradient.
Graph has a negative gradient
POSITIVE MARKING FROM QUESTION 3.4.
Graph extends below x-axis until t = 24,87 s. and
Graph extends below the x-axis to a magnitude of the velocity greater than
-1
(112,8 m·s ).

Marks





(4)
Notes: If wrong labels – max. ¾
OPTION 2
If upwards taken as negative: Max. ¾

Criteria for graph
Graph starts at (0; -112,8)
Graph is a straight line with a gradient.
Graph has a negative gradient
POSITIVE MARKING FROM QUESTION 3.4.
Graph extends above x-axis until t = 24,87 s.
and
Graph extends above the x-axis to a magnitude of the velocity greater than
-1
(112,8 m·s ).

Marks





(4)
[15]
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QUESTION 4
4.1.1. Δp = m(vf – vi)
= 0,3kg (- 8m.s-1 – 12m.s-1)
= -6kg.m.s-1
= 6kg.m.s-1 to the left 
(5)
-1
4.1.2. FΔt = Δp = 6kg.m.s to the left  (2)
4.1.3. Δp = - 6kg.m.s-1
Δt = 0,01s
FΔt = Δp
F(0,01s) = - 6kg.m.s-1
F = - 600N
The force F is 600N to the left 
(4)
4.2.
m1vi1 + m2vi2 = m1vf1 + m2vf2
-1
(0,6kg)(5m.s ) + (0,3kg)(0m.s-1) = (0,6kg)(2m.s-1) + (0,3)v2
v2 = 6m.s-1
(6)
[17]
QUESTION 5
5.1.1. B
(1)
5.1.2. E
(1)
5.1.3. B & F
(2)
5.2.1. 2-bromo-3-chloro-4-methylpentane
Marking criteria
 Correct stem i.e. pentane.
 All substituents correctly identified, in alphabetical order, hyphens and commas
correctly used 
(2)
5.2.2. Ethene
(1)
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5.3.1.

Marking criteria
 Six saturated C atoms in longest chain
i.e. hexane
 Three methyl substituents on second
C and fourth C

(2)
5.3.2.
Marking criteria
 Whole structure correct: 2/2
 Only functional group correct: 1/2

(2)
[11]
QUESTION 6
6.1.1.
Criteria for investigative question
The dependent and independent variables are stated
Ask a question about the relationship between the independent and
dependent variables
Examples
How does an increase in chain length/molecular size/molecular
structure/molecular mass/surface area influence boiling point?
What is the relationship between chain length/molecular size/molecular
structure/molecular mass/surface area and boiling point?




(2)
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6.1.2.
 Structure
The chain length/ molecular size/molecular structure/molecular mass/surface
area increases.
 Intermolecular forces
Increase
in
strength
of
intermolecular
forces/induced
dipole/London/dispersion/Van der Waals forces.
 Energy
More energy needed to overcome/break intermolecular forces
OR
 Structure
From propane to methane the chain length/ molecular size/molecular
structure/molecular mass/surface area increases.
 Intermolecular forces
Decrease
in
strength
of
intermolecular
forces/induced
dipole/London/dispersion/Van der Waals forces.
 Energy
Less energy needed to overcome/break intermolecular forces
(3)




Between propane molecules are London forces/dispersion forces/induced dipole
forces
Between propan-1-ol molecules are London forces/dispersion forces/induced
dipole forces and hydrogen bonds.
Hydrogen bonds/Forces between alcohol molecules are stronger or need more
energy than London forces/dispersion forces/induced dipole forces

OR
Between propane molecules are weak London forces/dispersion forces/induced dipole
forces and between propan-1-ol are strong hydrogen bonds (3)
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QUESTION 7
7.1.1.
7.1.2.

(1)
(1)

7.2.1.
7.2.2.

(1)

7.3.1.
7.3.2.

(1)

7.4.

(1)

7.5.

(3)

TOTAL: 100
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