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INSTRUCTIONS AND INFORMATION TO CANDIDATES

Read these instructions carefully before answering the questions.

1.

2

3.

Answer all the questions.

Round off your final numerical answer to a minimum of TWO DECIMAL places.
Non programmable calculators may be used.

Appropriate mathematical instruments may be used.

Number the answers correctly accordingly to the numbering system used in this question
paper.

A data sheet is attached for your use.

Whenever a motivation or discussion is required be brief.
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QUESTION 1: MUL.TIPLE —~ CHOICE QUESTIONS

Four options are provided as possible answers to the following questions. Each question has
only ONE correct answer. Write only the letter (A — D) next to the question number (1.1 ~ 1.3)
in your ANSWER book, e.g. 1.3 D.

1.1 Which one of the following pairs can be classified as vectors?

Frictional force and mass
Mass and inertia

Inertia and weight

Weight and frictional force

TcOwm>P

1.2 Consider a man pressing a book against a wall with a force F

F Book|

The reaction force to force F will be;

The force with which the wall presses on the book
The force with which the book presses on the wall
The force with which the book presses on the man
The frictional force between the book and the wall

gow>

1.3  Two spherical objects m4 and m; with their centres d metres apart, exert a
gravitational force of F on each other. What will be the magnitude of the force
if the distance between the objects is halved?

A 4F
B 2F
C VaF
D VaF

3% 2 =1[6]

Copyright reserved Please turh over




Physical Sciences P1 4 Common Test March 2016
NSC

QUESTION 2

A 250 N weight hangs from a beam by means of two inelastic cords. The cords make angles of
40° and 50° with the beam.
The weight is in equilibrium.
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\N50° 0°

250 N
2.1 What is meant by equilibrium? (2)
2.2  Draw a triangle vector diagram to represent the forces acting on the weight
and indicate at least 2 angles. (4)
2.3  Determine the tensions, T and Ty in the cords. ' (4)
Mo,
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~ Aforce F is now applied on the 6kg block as shown, such that the blocks are now at rest.
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QUESTION 3

A 6 kg block placed on a rough horizontal surface is connected to a 4 kg block
by a piece of string that runs over a frictionless pulley as shown in the figure
below. The blocks accelerate at 0,75 m.s™.

6 kg
4 kg
3.1  State Newton’s second law of motion in words. (2) |
3.2 Draw a force diagram for the 6 kg block. (4)
3.3 By applying Newton's second law to each of the blocks, determine the
magnitude of the frictional force acting on the 6 kg block as it moves. (6)
3.4 Determine py, coefficient of kinetic friction. (3)

4 kg
How will this now affect the following:
3.5  The magnitude of the frictional force? Explain (3)
3.6 k. (Choose from: INCREASE, DECREASE OR REMAIN THE SAME) (1
3.7  The tension T in the string. (Choose from: INCREASE, DECREASE OR
REMAIN THE SAME) (2)
—_ [ G UV _[21]_ﬁ* [
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QUESTION 4
The Earth and Mars are positioned in the universe such that they are 2,25 x 10° m

apart. The radius of the Earth is 6,37 x 10° m.
If the radius and mass of Mars is 3,39 x 10° m and 6,39 x 10 2 kg respectively.

Earth
2,25 x 108 m
6,0 x 10% kg 6,39 x 10% ky

41  State Newton’s Universal Law of gravitation. (2)
4.2  Calculate the force that Mars exerts on Earth. (5)
4.3 Is the force calculated in 4.2 a contact or non-contact force? (1)
4.4  Calculate the acceleration due to gravity on Mars. 4)
4.5  What will be the force that the Earth exerts on Mars? (1)
[13]

TOTAL.: 50
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PAPER I (PHYSICS)

TABLE 1: PHYSICAL CONSTANT

NAME SYMBOL VALUE
Acceleration due to gravity g 9,8 m.s”
Gravitational constant G 76,67 % 10T Num’?. kg
Charge on electron G -1,6x107C
Speed of light in a vacuum ¢ 3.0% 10° m.s"
Coulomb’s constant k 9.0%10° NmC2
Electron mass Me 9.11x 107 kg
Permittivity of freebspace £0 8,85 x 102 F.m”

TABLE 2: FORMULAS

MOTION _
vi=vi+aAt . 1 2
Ax=viAt+ EaAt
vi® = vi* + 2a Ax
Ax = (Vf“")m
2
FORCE
Fnet = ma | P=myv

F= 922 (G 675 107 Nl kg™?)
¥ .

FAt= Ap=mvi~mv,

_ & (max)
§ F-N

_fe

MR*FN

T=Fr

Copyright reserved







J9AQ WIN} Ssea|d

)

panissal buAdon

(@

[s]

1S3 1 UOLIWIOY) GLOZ Uotey

rr 3001109 sojbue |y
VA uonoalip 3981100
VA s[eqe] 3091100
SHRW Bupjrew 1oy eusL)
N 0SC
10

[A4

S /D30UBRY BIB O a8z )0
8010} JoU & SABY WRISAS S UC S3010) Y} le Jey) suesw wnuqinby  LZ

JSN

2 NOLLS3ND

LrLrY €L
/23 Tl

/sra
} NOLLSaND

1d s90ULRS [eoisAyd

Jano Luny ases|d pensasas JyBuAdod

sabed ¢ Jo S]SiSU0D WnpueIoWwdW SRY| g'N

anoy i

0s

JLVOIHI1H3D HOINTS
TYNOILVN

%

WAANVHOWIN

p 9102 HOYVIN

p 1831 NOWWO?D
(AMLSINTHD)

" Ld SFONIUOS TVIISAHd

VOR4VY H1NOS 40 O171gNd3y
uoijeonp3j oisegq jo Juswidedaq (eyeN-nnZzemy

uoizeonp3 oiseg

dNIL

SHAVIN

>
[\
[ ]
8t
o
n
5
n
o
]
n
3
n

RN




JBA0 Wi} ases]d

&)}

@

L1zl

@

)

©)

©

()]

1S9 UOWIWOY 9L0Z YoIleN

pansasal ybuAded

aagoeme AN 0L X P9y =4

501 X 6£'C + 0LXGZ'T+ (0LX2E'Q)

AL T LOIXBE9X,L0LX0'9 X, 0LX/9'9

UTWG

S/ TSeNuUS3 1Byl usemisq mocm.Eu.mﬁ joasenbs

ay1 o} jeuoiodoud AjesioAul pue sessew .__mcto.u.o:uoa au 0} [euonodoid
Apoaup Si 1ey} 80104 e ulm Apog Joyjo Alons sioelje osiealun sy ur Apoglieny Ly
¥ NOLLS3IND

Va =4 v

ApSOSEA0OU] L€
Aowes sy ureway  9'¢

A70019

SU} U0 9010} [BLLIOU 8} Seonpal SILL + “oo|q 6y g sy uo 1oays Buny| e saidde

18U} weuoduiod [EOILISA B SBY - 8010} 9| SOSESI09p 9010} [BUOROLS €

ANOLLE =%
Sy =4-02'ee
L SLOXg=H—1
ew=4—|
B = By
:Ajuo $29010} [elUOZUOY BuLepISUCD
po0lq B g syziod

OSN Ld se0usRs fedtsAud

J2A0 WIN} asesjd paasesal JbuAdod

/NOT'9E=1

mh.cx.vn.rﬂ\.w.mxv .

,SLoxp=1 64 ,
Seu =1oud

ooojq By opiod €€

&)

@ ', pslgo ey jo i
ssew ayj 0} feuorodoid Aj@sioaul pue S0104 Jou 3U; o} jeuoiodesd Afoaup st feuy
UONBISISO0. UR UM S]esa]s00e [jMm 10alqo auy ‘Joeiqo ue uo popsxa siedloljpu eyl  Le

€ NOLLS3ND
[z1]
) /N0L'09L =/ OV US 0SZ =21
ile)
/N OL09L =4 [0G SOD 062 =21
puy
/N LG'LBL =/ 07 SO 0ST =1L
10
SNLISLBL =, OSUSOSZ =L €2
OSN L d SeousioS [eaisAld

3891 uowwio] gi0g udse



JaAC uIn} ases|d paasesas Wbukdon

\
05 :S>Hel [ejo]
el
(Y] N 0L X¥9'% &%
W) S _SWL/E = L0t Xee'e) L, Z=5 vy
z =S oixesax,, 01xe's L #B
Q1) / PBJUOO UON £
Isa1 uowwod gLaz yolew OSN Ld saousig [edishugd
=
ro
N







