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Physical Sciences (P1)

QUESTION 1
1.1 Cvv
1.2 Cvv
1.3 AvVYV
1.4 Bvv
1.5 Dvv
16 Cvv
1.7 AVY
1.8 DvVv
1.9 Cvv
1.10 Cvv
QUESTION 2
2.1

2.2

2.3

Canvrinht Recerved

Downloaded from eduresourGegaidd Bxamination September 2018
NSC — Marking Guideline

10x 2 = [20]

When a resultant/net force acts on an object, the object will accelerate in the direction of
the force at an acceleration directly proportional to the forcev” and inversely proportional

to the mass of the object. v/

The resultant/net force acting on an object is equal to the rate of change of momentum
of the object in the direction of the resultant/net force. v'v'

(2)

N
Notes : Accepted labels Mark
. w Weight / Fg4/ Fg v
T Tension in string v
¥ f Frictional force v
N Normal force v
(4)
Box Object
Fnet = ma‘/ Fnet = ma
T+ (-f)=ma w+ (-T)=ma
T-6=9a........... (2.5)(9,8)-T=25a......... (2) v

Substituting (1) into (2):
-6 + (2.5)(9.8) = 11.5av
a=1.61ms?v

Downloaded from eduresourceza.com

Pleace Tiirn Over



Downloaded from @duresourcegaid Bxamination September 2018
NSC — Marking Guideline

Physical Sciences (P1)

24 FogMMe,
:

But Fg\ = Fsen ¥ (net zero gravitational force)

(6.67><10_11)(7,35x1022)(1,99x103°)\/
7"2

1,997%x102° v =

r=221x10"mv

QUESTION 3

3.1 An object upon which the only force acting is the force of gravity. v' v/

3.2 OPTION 1

Upward is positive

Ball Y

Ay1 = v At + % a APV
= 20t + 14(-9.8) At?

Ball X

Ay, = vi At + Y% a Af?
-(50- Ay4) = (0)( At) + ¥4(-9.8) At?

()

[16]

=20t-4.9t.......... (1) v Ay =-492+50........... (2) v
Now, 20t — 4.9 t*=-4.9t° + 50 v
20t =50
t=25sv
(5)
Upward is negative
Ball Y Ball X

Ay1 = v At + % a APV
-Ay; = -20t + 14(9.8) At?
Ays =20t-4.9¢.......... (1) v

Solving (1) and (2):
20t = 50v
t=25sv

Ay, = v At + % a A
(50 — Ayq) = (0)( At) + 74(9.8) At?
Ay =-49t2+50........... (2)v

OPTION 2

(relative velocity increases)

The balls are approaching each other

Canvrinht Recerved
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Ax
Vx +V =— Vv
( y) ~
50
v vy="-_V
O+ 207) =5 (9)
At=25sVv
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3.3
OPTION 1 OPTION 2
Ay =viAt+ s a At v Ay = v At + V5 a APV
= (20)(2.5) v + ¥5(-9.8)(2.5)*v = (0)(2.5) + 4(-9.8)(2.5)*
=19.375m = -30.625
h=19.375mv h =50 -v 30.625
=19.375mv’
OPTION 3
Ball X
vs = v+ alit
=0+ (-9.8)(2.5) v
vi=-24.50 m.s™

Em at top = E, at meeting point
(mgh + ]/2mV2)at top = mgh + ]/2mV2)at meeting point‘/
m(9.8)(50) + 0 = m(9.8)Ay + ‘/zm(—24.50)2/
Ay =19.375m
h=19.375 mv

3.4  Mark positively from 3.2 and 3.3
OPTION 1 (downward is positive)

50 Criteria

Position (m) « Shapev
e Starts at 50 mv’

e Endsat25sv

e Ends at 19.375mv’

19.375

0 2.5 Time (s)
OPTION 2 (downward is negative)

Position (m) Criteria
25

0

Time (s) . Shape/
-19.375

e Starts at -50 mv’
e Endsat25sv
e Ends at-19.375mv

-50

(4)
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OPTION 3
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Can shift the lower graph to start at the origin, and the rest will remain the same. (4)

[15]

()
[11]

QUESTION 4
4.1  The product of mass and velocity of the object. v'v/
42 0kg.m.s™ (Accept 0/ Zero) v
4.3 To the right is positive To the right is negative
p=mvv p=mvv
=(1)(10) v =(1)(-10) v
=10 kg.m.s™" to the rightv’ =-10 kg.m.s™
=10 kg.m.s™ (to the right)v"  (3)
44  To the right is positive To the right is negative
2 Pbefore = ZPafter v 2 Pbefore = ZPafter v
0v' =100vg, v+ 10v 0v' =100vg v+ (-10)v
vi=-0.1m.s™ vi=0.1 m.s” to the leftv
vi= 0.1 m.s'to the leftv’
QUESTION 5
5.1 The work done by a net force on an object is equal to v'the
change in the kinetic energy of the object. v/
OR
Net work done on an object is equal to v'the change in the kinetic energyof the
object. v
5.2

Fn
Fi

60°

Fq

NB : Ignore the relative lengths the forces

Canvrinht Recerved

F4 = gravitational force or
weightv’

Fn / N= normal forcev’

F¢ / f = frictional forcev’
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5.3

5.4
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OPTION 1

Whet = FretAX cosBv’
= Wi + Wegy
= (190)(10)(cos180°)v + (50)(9.8)(sin30°)(10)(cos0°)v
=-1900 + 2450
=550 Jv

OPTION 2
Fret = I:g// - F+

= (50)(9.8)(sin 30°) — 190 v
=565N

Fnet = ma

55 =50a OPTION 3
a =1.10m.s?
Wnet — Wf + WFg// v
= (50)(9,8)(10)cos60 v -1900 v/

2 =v?+2al
ve=v X =550 J v

=22+ 2(1.10)(10) v
vi =5.10 m.s”

Wnet = 1/2me2 = ]/ZmV|2 ‘/
= 4(50)(5.10)? -'%(50)(2)?
=550 Jv’

POSITIVE MARKING FROM QUESTION 5.3
OPTION 1

Whet = AK v
=1 mvE — Y mv2 OPTION 2

550v'= %5 (50)(vi’ = 2°)Y | w.. =AK +AUV

vi =510ms"v -1900 = '%4(50)(v* — 22) + (50)(9.8)(hv-hx)
-1900v" = %4(50)(v? — 22) + (50)(9.8)(-10sin30°) v/
v =510ms’v
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QUESTION 6
6.1 14x107svV (2)
6.2 POSITIVE MARKING FROM QUESTION 6.1
1y
T
1
14 x10*
= 714,29 Hzv (3)

6.3 ltis the change in frequency (or pitch) of the sound detected by a
listener because the sound source and the listener have different velocities
relative to the medium of sound propagation. v'v/

OR
It is the change in the observed frequency of a sound wave when the source of
sound is moving relative to the listener.v'v’ (2)

6.4 POSITIVE MARKING FROM QUESTION 6.1
fL — vV+vy, fs v

V—Vg
340

(714.29) = (340_VS) v (600)v

vg=54.40m.s!1v  (accept 54.28 to 54.40 m.s?1) (5)
[12]

QUESTION 7

+
71 = Q1 . Q>

_ (5x107%)v'+(-8x10%)¥

2
= -1.5x107° Cv' (3)

7.2.1 The magnitude of the electrostatic force exerted by one point charge (Q1)
on another point charge (Qz) is directly proportional to the product of the
magnitudes of the chargesv” and inversely proportional to the square of the
distance (r) between them. v/

OR
The force of attraction or repulsion between two point charges is
directly proportional to the product of the charges v and inversely proportional
to the square of the distance between them. v/ (2)
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7.2.2

Criteria for marking Marks
the diagram
> S R 3 v

Correct shape

Correct direction v

Field lines not touching each v
other or entering the spheres

7.2.3 Tx=(0.07)cos60°v
=0.035 NV’ (2)
724 F= 1y,
r

0-035\/ o (9X109)(4’-8X10_8)(1.2x10—8) \/

r=0.012m
x=0.012 mv

r2

OR

E=-22%yv —729166.67 N
4x10

1.2x10°8
729166.67= kK ————

r=0.012mv (4)
[15]

QUESTION 8

8.1  The potential difference across the ends of the conductor is directly proportional
to the current flowing to the conductor at constant temperature. v'v/ (2)
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8.21 OPTION 1 OPTION 2
Rgq = %/ Rgq = %/
_ Vv _
03 " 03
V=24V V=24V
\% 8X4
R,y = R, = == =267Q0v
2.4 \%
4 =2 R ==
[ =06AY 2.67=$/
Lot = (0.3 +0.6)v =0.9AV I =09Av
OPTION 3

Current through4 Q=2 x 0,3V

= 0,6A VvV
- A;=(0,6 +0,3)v=0,9A v 4)
8.2.2 Positive marking from Question 8.2.2
R, = %/
=L,
0.9
=17.33 Qv (3)

8.2.3 Positive marking from Question 8.2.2
8x4

Rp ES 8+_4 - 267 .Q.\/
R, = (2.67 + 17.33) 4
=200V (3)

8.2.4 Positive marking from Questions 8.2.1 and 8.2.3
emf =I(R+1r)V
19v = 0.9(20+ )V

r  =1110v (4)
8.3.1 Decreasev’ (1)
8.3.2 Total resistance of the circuit decreases, v therefore current increases. v
More volts will be lost, v and Vey decreases (Vext= € — Ir)v’ 4)
[21]
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QUESTION 9
9.1 Slipringsv
9.2
emf (V
Mo
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/\

-50

i

VANV

0.08 t(x103s)

9.3 Increase the rotation speed of the coil. v'v/

1

941 [, ="y
2
IVmS = g\/
V2
1, =4434Y

9.4.2 OPTION 1
R = V‘ﬂ v
1

max

V526 = Vo
6.27

V. . =329.801Y

Canvrinht Recerved
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Criteria

e Starts at 50 Vv’

e Endsat50Vv

« Ends at 0.08X10° sv’
e 2cyclesv

Lms =

4.43

233.018 =

OPTION 2

Vrms \/

=@\/

52.6

V. . =233.018V

rms

~

V = max\/

=y

Vm ax \/

V2

V =329.54V v

max

()
[15]
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QUESTION 10

10.1 The energy of the photons of red light is greaterv’ than the work function of the metal
in the photocell.v’

OR
The frequency of red light is higherv” than the threshold/cut-off frequency of the metal
in the photocell. v/ (2)
10.2.1 Increasev’ (1

10.2.2 Stays the same v
Since intensity is unchangedv’, same number of photons reach cathode. v
Therefore number of photo electrons emitted is unchanged. v (4)

103 E=W,+E,,. 1"
h% - hf, + %mvz}

-34 8 v
6,63 x107 x3x10" "6 63 x 10%(f,) v + %4(9,11 x 10°')(5,06 x 1092
45x107

f, =6,67 x 10" Hz v (6)
[13]
GRAND TOTAL: 150
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