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QUESTION 1
1.1 Cvv
1.2 Avv
1.3 Cvv
1.4 Bvv
1.5 Dvv
1.6 Cvv
1.7 Bvv
1.8 Cvv
1.9 A/D vv
1.10 AvVY
QUESTION 2
2.1 | v
2.2 AV
2.3 Hv
2.4 Fv
2.5 Jv
2.6 EVv
2.7 Bv
2.8 Dv
2.9 MV
210 CV
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(2)

(4)

(6)

(1)

(2)

QUESTION 3
3.1 The perpendicular force exerted by a surface on an object that lies on that
surface.v'v’
3.2 RI‘/ NOTE:
v
Fa One mark for each force represented by
¢ 7~ an arrow with a correct label.
Penalise (only once) for each of the
v H .
Fv following:
ACCEPTABLE LABELS: e No arrows
N/Fn: Normally e There is no dot
Fg/w: Force due to gravity/Weight e Gap between the line and the dot
Fa: Applied force/300 N e Dotted lines are used
T: Tension/force in the string e Additional force is included
e A force diagram is given
e |f components is used
3.3 To the left is positive OR | To the left is positive
Block B: Block B:
Fret=ma v Fret=ma v
T=ma T=ma
T=17av ............ (1) T=17av ............ (1)
Block A: Block A:
FCosb - T =ma FCosb - T =ma
300C0s25° v—-T=12a v 300Co0s25°v—17a =12a v
T=271,89-12a............ (2) a=93755ms? ... (2) v
Substitute (1) into (2) Substitute (2) into (1)
17a = 271,89 — 12a T=17a
29a = 271,89 =17(9,3755)
a =9,3755 m's? to the left v/ = 159,38 N v
T=17a
= 17(9,3755)
=159,38 N v
3.4 Decrease v’
3.5 If the string breaks, there will be no horizontal forces v'acting in on block B and
the block will continue to move with a constant velocity v'. Fret = 0
3.6 Newton’s First Law of Mation v/

An object continueg in 2 siaie of S oMb ivl (Folid kv i Sonstant) velocity
unless it is actedupon/y \a net. (resultant) force. v'v/

Proudly South African

3

(3)
[18]



MARKING GUIDELINES TECHNICAL SCIENCES (PAPER 1)
GR12 0626

QUESTION 4
4.1 Momentum is the product of an object's mass and its velocity. v'v/ (2)

4.21 Pinital = Mirolley Vi T Mirolley 2 vi v’
= (15)(5) v + (12)(0) v

=75kgm-stv (4)
4.2.2 Positive marking from QUESTION 4.2.1 for OPTION 1
OPTION 1 OPTION 2
Direction right is positive Direction right is positive
Zp before collision = Zp after collision Zp before collision = Zp after collision
Pi = Mtrolley 1 + trolley 2) V§ v Mirolley Vi + Myrolley2 vi = Mtrolley 1 + trolley 2) Vf v
75=(15+12) yv (15)(5) + (12)(0) = (15 +12) v¢v
vi=2,78 ms'v vi=2,78 ms'!v (3)
4.3 E before coliision = Y2 mv? + %2 mv2 E after collision = ¥2 MV2  Both formulae correct v°
=% (15)(5)2 + 2 (12)(0)2 = Y5 (27)(2,78)2
=187,5J v =104,33J v
Kinetic energy is not conserved v/, therefore the statement is correct. v’ (5)

4.4 The product of the net force acting on an object and the time the net force
acts on the object. v'v/ (2)

Positive marking from QUESTION 4.2.2

4.5 Direction to the wall is positive Direction away from the wall is
Impuls = Ap v/ positive
=27 (-1,75-2,78) v Impuls = Ap v/
= 122,31 N-s away from the =27 (1,75 - (-2,78)) v
wall v = 122,31 N-s away from the
wall v (3)
4.6 Positive marking from
QUESTION 4.5 FretAt = Ap v/
FretAt = Ap v/ Fret(0,3) v = 27(- 1,75 -2,78) v
Fret(0,3) v = 122,31 v Fret =407, 7N v
Fret =407, 7N v (4)

[23]
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VRAAG 5

5.1 The bending of light when it passes from one medium to another. v'v/ (2)

5.2

emergent ray

refracted ray
Perspex block

Air

Incident ray

Marking Criteria

v" angle of refraction (r)

v refracted ray

v angle of emergent (e) / 56°
v’ emergent ray

v refracted ray path correct
v/ normal indicated at emergent ray (6)

5.3 56 0 v (1)

5.4 Law of Reflection
OR
The change in direction of a wave upon striking the interface between two
materials v'v/ (2)

5.5.1 Reflected ray v/ (1)
5.5.2  Angle of reflection v/ (1)
5.5.3 Normal v/ (1

5.6 Virtual v/
Upright v/
Same size as the object
Laterally inverted
Equal distant from/Ahemiredr SA E XA M pA P E R s
(any two) (2)
Proudly South African [16]
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QUESTION 6

6.1 A quantum of energy vv' (2)
6.2 E = hfv
2,32 x 107" =6,63 x 10734v'f
f=3,50 x 1032Hz v (3)
6.3 Directly proportional v'v/ (2)
6.4 Wave A v lowest frequency/energyv’ (2)
6.5 Wave D v Gamma rays has the highest frequency, which will be wave E v/ (2)
[11]
QUESTION 7
71 How does the stress in an iron rod change with increasing strain when different
masses are applied until fracture? v'v/ (2)

7.2 Elasticity is a property of the body by virtue of the body regaining its original
shape and size when the deforming force is removed. v'v/ (2)

7.3 Elastic region: the material will return to its original shape and size once the
applied force is removed. The deformation is temporary (reversible) v/

Plastic region: the material undergoes permanent deformation. Even when the

force is removed, the material does not return to its original shape v/ (2)
7.4 200 MPa v = 2 x 108 Pa v' (only award 2 marks if final answer is in Pascal.) (2)
7.5 o= Lv
A
195,1 x 106 = 22208,

A=5,02x 107> m?v

A=r v OR Az M@,
5,02 x 107%= r2x *
’ —5_ (M@?
r=3.997x 1073 m 5,02 x 107°= ~— =
d=8x10"3m v (0.008m) d=7,997
=8 x 1073 m v (0.008m) (5)
7.6 Stress is directly proportional to strain, within the elastic limit v'v/ (2)

[15]
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QUESTION 8

8.1 The energy of an object due to its motion. v'v/ 2)
8.2 Ematx = Ematy v
(75)(9,8)(10) v + ¥4(75)(6)? v' = (75)(9,8)(3,5) + V2(75)v2 v
v=1278 m's' v ()
8.3 The product of the applied on an object and the displacement in the direction of
the force. v'v' (2)

8.4 W = FxCos ABY
= (2000)(7,5)Cos 0 °v/
=15000 Jv (3)

8.5 Positive marking from QUESTION 8.4

= K v
At
— 15000‘/

120
=1256W Vv
hp:ﬁ

746
=0,17 hp v
(1,68 x 10-1) (4)
[16]

QUESTION 9

9.1 Density v
Gravitational acceleration
Height/depth
(any one) (1)

9.2 P=pghv
= (1025)(9,8)(132) v
=1325940 Pa v
(1,33 x 109) (3)

9.3 Decrease. v
Diver is moving up to the surface v
thus the pressure will decrease on the diver.
Pressure is directly preportional to the depth of the diver. v (3)

[7]
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QUESTION 10

10.1 A v Time taken is the longest, oil is the thickest. v/ (2)
10.2  Viscosity will decrease. v/ (1)

10.3  Multigrade oil is less sensitive for viscosity changes. At low temperatures (cold
mornings/winter), it remains thin enough to flow easily, reducing wear during
engine start-up. v’
At high temperatures (engine running/hot climate), it stays thick enough to

provide proper lubrication and protection. v/ (2)
[5]
QUESTION 11
11 p=fys
A
150
" 7(0,2)2
=1193,66 Pa v/ (3)

11.2  Positive marking from QUESTION 11.1
_F
P=3
_F
1193,66 = v
F=3749,99 N v

_ 3749.99
9,8

= 382,65 kg v
Hydraulic lift would not be able to lift the car v/ (4)
OR

_ F

P=3

_F
1193,66 _W\/

F=3749,99N v

_ 3749.99
98

= 382,65 kg v’

Fg=ma

1350 (9,8)
13230 N
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F, _F
AL A
150 R,
20 o 100
(159" "({p0)°
F, = 3749,99 N

Fg=mg
3749,99 = m(9,8)
m = 382 65 kg

OR

Fg=ma
= 1350 (9,8)
=13230N

P=—
A

=13 230
T(559)°

=4 211,24 Pa
11.3  Hydraulic brakes v/

Hydraulic press v/
Hydraulics jacks
Dentist chairs

(any 2) (2)
[9]

TOTAL: 150
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