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QUESTION ONE
11 B vV
12 B vV
13 D VvV
14 C VvV
15 A VvV
16 DvV
1.7 AVY

7x2= [14]
QUESTION TWO

2.1 Itis a single vector that can represent a number of vectors acting on an
object in both magnitude and direction. v'v* (2 or 0) (2)

2.2.1 OPTION 1: Rx = (-30) +(50) + (-22c0855°)+(45 cos70°) v'= 22,772 NV
OPTION 2 : X Rx = (-30) + (50) +(-22sin35°%)+(45sin20°) v'= 22,772 NV’

OPTION 3 : X Rx = 50c0s0°+30 c0s180° + (45c0s70%)+22c0s235° v =
22 772N v (2)

2.22 OPTION1: XRy=45sin70°+ (- 22sin55%) v'= 24,265 N v
OPTION 2; TRy = (45 cos 20°) +(— 22c0s35%) v'= 24,265 NV’

OPTION 3: XRy=45sin 70° + 22 sin 235° v'= 24,265 Nv’ (2)
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2.3 Positive marking from Question 2.2
A
Fer
> Ry=24,265N| v
[S) v >
2.3 2Rx=22,772 N
Marking Rubric : Force diagram
Criteria Mark allocation
Force 2 Rxdrawn correctly 1 mark
Force 2 Ry drawn correctly 1 mark
Resultant force drawn 1 mark 3)
correctly

RNeT? = Rx? + Ry?
2.4 = (22.772)% v+ (24,265)2
Rner = 33,28 NV

22,772 (5)
© =46,82°v (North of East) OR at a bearing of 43,18°
[14]
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QUESTION 3

OR
W/Fg

F/ 28N

Marking Rubric : Force diagram

Criteria Mark allocation
Three forces drawn correctly 3 x 1 mark
and labelled.
At least one angle correctly 1 mark
drawn (4)
3.2.1 Fx?=(28)*v + (20,58)*v
=34,7 NV (3)
322 he=-28y
20,58 (2)
© =53,68%
[9]
QUESTION 4
4.1 If anon zero resultant force acts on an object at rest, the object accelerates
in the direction of the resultant force, this acceleration is directly proportional
to the force v'and inversely proportional to the mass of the object.v’ (2)

4.2  What is the relationship between the acceleration of the trolley and the net
forced exerted on it? v'v/

4.3  The mass of the system, the gradient of the track, the frequency of the timer,
The friction experienced by the trolley along the track. (Accept any one) v/ (1)

44 X:49NV
Y:2,5ms?v (2)

(2)
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4.5 For = f«
mg sin@ v = ux mg cos8v’
[ sind i sin8°‘/
cosf cos8°
Pk = 0,14V 4)
4.6.1 Gradient/m =22
AFnet
= LES0Y ther set of values from the graph
. (or any other set of values from the graph)
=0,51v(kg})
(3)
4.6.2 Inverse of massv' v’ (2)
4.6.3 Positive marking from question 4.6.1
1 =051V
m
m = 1,96 kgv’ (2)
[18]
QUESTION 5
5.1
5.1.1 Fn + Fsin® = Fyg Any 1V
Fn = Fg - FsinB
= 100(9,8) - Fsinl15°v’
= 980 - 0,259 F (2)
512 fk=pFnY
=0,5(980 - 0,259F) (2)
fu =+ 490 - 0,129Fv
5.1.3 Fcos15% +(-fi) =0
v
Fcos15° = fk AL
0,966 F = 490 - 0,129F v
F= 447,49 NV (3)
5.1.3 Decreasesv (1)
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5.2.1
il T1 v
v
T2 Wv
(3)
5.2.2 150 kg 300 kg
FNel = Mmna } ‘/ any One FNel = ma
T1+(=T2) +(~Wiskg)= ma T2 + (- 300 x9,8) = 300(0,75)
s
T1+(=3165) +[-(150x9.8)] v = 150(0,75) v’ T>=3165N (5)
T1=47475N
OR
5.2.2 150 kg 200 kg
FNel =ma } ‘/ any One FNel =ma
T1+(=T2) +(-Wi1skg)= ma T2 + (- 200 x9,8) = 200(0,75)
7

T1+(=2110) +(—(150%9,8)) v = 150(0,75) v’ T2=2110 N (5)
T1=3692,5N

5.3.1 Every body in the universe attracts every other body with a gravitational
force that is directly proportional to the product of their massesv” and
inversely proportional to the square of the distance between their centres. v’
(Marks must only be awarded if the definition is in context with the
gravitational law) (2)

532 ,—6m,

r2
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-11 23

% :6,67><10 6,4 x10 v

r r2
r =3,35x10°mv (4)

5.3.3 W=mg
=(6,45x9,8) v
=63,21 kgv’ (2)

[24]
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QUESTION 6

6.1  The magnitude of the electrostatic force exerted by one point charge (Q1) on
another point charge (Qz Jisidirectbmmaroportional to the product of the

magnitudes of the charg&s™ rsely proportional to the square of the
distance (r) between theim ¥ |

(2)

S
6.2 A
7
o
LL
— > (2)
6.3  Fqs3-q2 Foi-q2
ki
Eo Q1202 v F= kQ;Q;
r r2
9 -6 -6
_SACEX 0@ 10T gut0?(6x109@ X107 . o
(0,23) & (0,3)2 o
= 2,04 N
Fner? = (FQs)? +( FQ1)?
= (2,04)2 + (1,8)2V
FreT=2,72 NV )

[4]
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QUESTION 7

Tl

7.2

7.3

7.4

Electric field is@‘region (in space)v” where (in which) an (electric) charge

experiences a (electric) force. v/

E:-——\/
r
=9x109 (20x10‘9;/
(0,6)2
= 500N.C?

Ener = Eqgu/t Eq2
1300 = 500 + Eg2v

Eq2=800 N-C*

kQ
E=—%

r
%10 xQ,
800 ST v

Q2 =142 x10%C negative v

Positive marking from question 7.2

g
R

F= QEE‘/

= (1,6 x 1019)(1300) v
=2,08 x 1016 Nv/

March 2024 Common Test

Correct patternv’
Arrow directionv’

TOTAL : 100 MARKS
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