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Physical Sciences P1 B March 2017 Common Test

INSTRUCTIONS AND INFORMATION TO CANDIDAT-ES

NSC .

1. Write your name on the ANSWER BOOK.
2. . This question paper consists of FOUR questions. Answer ALL the questions in the
“ ANSWER BOOK. | .

3. Start EACH question on a NEW page in the ANSWER BOOK.

4. Number the answers correotly accordmg to the numbering system used in this question
paper. .

5.  Leave ONE line between two subsectlons for example between QUESTION 2.1 and |
QUESTION 2.2. .

6.  You may use a non—programma’ble calculator.

7. You may use approprlate mathematical lnstruments

8. You are advnsed to use the attached DATA SHEET

9. Show ALL formulae and substltutlons in ALL calcuiatnons

10.  Round off your final numerical answers to a minimum of TWO decimal placés.

11.  Give brief motivations, discussions, et cetera where required.

12.  Write neatly and legibly.
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~NSC
QUESTION 1: MULTIPLE- 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 the ANSWER BOOK, for example 1 4 D.

1.1 Avelocity versus time graph below shows the vertical motion of an object.

v (m.s™)

Which of the following correctly describes the displacement (Ay) and acceleration

of the object at point x indicated on the graph?

Displacement (m) | Acceleration (m.s™?)
A | Zero -9.8
B | Ay Zero
C |-Ay 9.8
D [Ay 9.8

1.2 Aball of mass m is thrown towards a wall with speed v and it rebounds with
the same speed v. The force that ball exerts on the wall is of magnitude F.
If the collision lasts for “t” seconds, what is the magnitude of the force that
the wall exerts on the ball?

c W o b

A F B mvt
t t

1.3  The weight of a man on the surface of the earth is w. If the manisin a
spaceship whose distance from the surface of the earth is equal to the
diameter of the earth, then the gravitational force of the earth on the man
will be ...

w
A 5 B —= C 9w D

T
N

1.4 A spacecraft, consisting of two parts A and B, with mass m and 2m respectively,

is moving with a velocity v in an easterly direction. After an explosion, part A

breaks away from part B with a velocity of 3v in a westerly direction. The velocity

of part B after explosion will be:

A Y, B 2v C 3v D 6v

(2)

(2)

(2)
[8]
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QUESTION 2 (Start on a new page)

A constant pulllng force F is applled ona heavy block of mass 50 kg as shown in the
diagram below. The coefficient of static friction between the block and the rough floor
" surface is 0,34. The magnitude of the static frictional force is 120 N.

50 kg
2.1 Draw a labelled free-body diagram showing all forces acting on the block.  (4)
22 State inwords, Newton’s Second Law of Motion. )
2.3  Calculate the magnitUde of the vertical éomponen't. Of,the applied force. (5)

2.4 The applied force is now lncreased Under the actlon of this new constant force,
the block begins to move honzontally along the table

o 2.4.1 How will the magmtude of the normal force change as the. block moves
across the table surface? State only INCREASES DECREASES or

REMAINS THE SAME. : : (1)
242 Explain your answer to‘QUESTION 2.4.1. o ‘ (2)
- , | | 4]
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QUESTION 3 (Start on a new page)

A boy standing on the top of a 70 m high building throws a ball vertically upwards at
20 m.s-!. The ball strikes the balcony below after 5 s. The ball then bounces off the
balcony and lands on the ground as illustrated in the diagram.

-
"y
v
y
4

-

20 m.s™!

ﬁns_———
E .
=
L -

£}
7

3.
L
e e e e
=
-

70 m ';’
baloony
ho
.  Z ground

3.1 Define the term free fall. (2)
3.2  Determine the time taken by the ball to reach the maximum height. (3)
3.3  Calculate the velocity of the ball as it strikes the balcony. (3)
3.4  Calculate the height, h, of the balcony above the ground. 4)

3.5  Sketch the velocity versus time graph for the ball from the moment it was thrown
from the top of the building until it hit the balcony.

Indicate the following on the graph:
e Initial velocity of the ball
¢ Time to reach the maximum height
e Velocity of the ball on hitting the balcony 4)

[16]
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QUESTION 4 (Start on a new page)

A car is travelling eastwards along a straight road. The driver sees an obstacle across the
road, and then applies the brakes. Once applied, the brakes allow the car to slow down.
Unfortunately, this is not sufficient, and the car crashes into the obstacle. The car hits

the obstacle with a speed of 4,674 m.s™" and it takes 0,2 s for the car to come to a stop.
The mass of the car and its driver is 1100 kg.

4,674 m.s™

L TR
ff“ . f@mm .

4.1 Define the term impulse. | | (2)
4.2  Calculate the change in momentum that the car experiences. ‘ 4)
4.3  Calculate the resultant force on the car during the collision. v | (3)

Luckily the driver is not injured in the collision. He is wearing a seatbelt, and as
the car crashes into the obstacle, its airbags are deployed.

4.4  Using laws of Physics, explain how airbags can help to reduce the chance of
~injury in collisions such as this one. (3)
Nnz]
TOTAL: [50]
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DATA FOR PHYSICAL SCIENCES (PHYSICS) GRADE 12

GEGEWENS VIR FISIESE WETENSKAPPE (FISIKA) GRAAD 12

TABLE 1 PHYSICAL CONSTANTS/TABEL 1: FISIESE

KONSTANTES
NAME/NAAM SYMBOL/SIMBOOL VALUE/WAARDE
Acceleration due fo gravity D
Swaartekragversnelling 9 98 ms
Universal gravitational constant G 6,67 x 101" N.m2.kg?

TABLE 2: FORMULAE/TABEL 2: FORMULES

MOTION/BEWEGING

Vi =V +aAt

Ax = Vv, At+1aAt? orfof Ay =v At +LaAt®

2

vi2 = Vi +2aAx orfof v,.* =v;” +2aAy

AX = (V—f;—jm orlofAy = [f;"’ jAt

1

2

2
FORCE/KRAG
Foet =Ma p=mmv
FoaNt=Ap=mv, —my; Fy =mg
fo Gm;m2
r
f" =N fe = wN

Copyright Reserved

M3




[T —




18AQ Uin} sses|d panasay WbuAdod
() AS3ASVAYO3IA L've
) N 90'/€1L =14
0=~ (8'6)(05) - A¥6°ZGE 2+ "4
0=DBw-Ng+4y4
0="4+Ng+4y NP6°26¢ = N4
0 ="y ANIHE0) = 02
ansod se dn Bupje) : sa010} jeoIap P Ny =9
14

() (010 2) "9010} J0UAUEYNSSI DY) JO LOROBIIP BU} Ul 4 A}0B[GO BUJ JO WNJUSLLIOW
0 aBueyo Jo sjes ay) 0} jenbe st 199]qo ue uo BuRoe 8210} JOUAUBYNSSI BY |
d0

(2) (sspew ped) ~308[q0 oY} JO SSBW U] O} [BUOJ0A0Id A|SSIaAUl
pue »38310} 8y} 0] [eUoRIodold AJO3IIp S| UOHEIS[o00e SIU [ "9010) Sy} JO Uoljoalip

|y} Ul a]esojeoE |jiM 109[qo ay} ‘103[qo ue uo s)oe 80104 (JaU) JUBYNSBI B USYM, 22

(%]

3
{suy paysep +4
4 st adwos
adwos
AMOUS 4 e
3%30]q 3Y3 JO 3dBUNS
3y woy Buers ssaum dumagoray | A yJuEw R N
‘Aj3021100 umelp ate 104353 10} JJBW T DEIGNS ) m ..,/.:
$32104 ||V <4t pardende [aue] pue moue Bd e T ol J&m
34 [itm Apog au3 Ay
J0 uoneluasasdas ool e

1'C
Z NOLLSIND

Iel
@ 2,010 ¥l
@ AP €L
4] »22Q Tl
(@) 220 L)
} NOILSAND
SOISAHd

.\ WwiNpUBIoWs — JSN

© 189 UOWWOD /10T YoIep z S80UTI0S [BdISAUY

JBAQ uIn] aseald

K2
w

K

-obed siy3 Buipnjoul sebed ¢ jo s)sISUOD WNpuesowsw siyl ‘g'N

ZL 3avuo |

FLVIIdILYID HOIN3S
TVNOILVN

2102 HOYVIN
1S31L NOWINOD
NNANVIOWIN

Lld S3ON3IOS TVIISAHd

VOIlddv HLNOS 40 2171and3y
uoneonp3 jo Juswpeda jeleN-NINZzemy

uoneonpy

paniasay wbukdon

<

o |




JanO Wn} asesjd

4,.5W GT-1e spus yders
S $0'Z e 1dsoisiu ydeio
4, S'W QZ 18 spes ydein
adeys

BLI91LO Bubjteiy

()

&h

(&1

A,.SW BT 1e spue ydeis
A~ S $0'2 1e ydeoisiul ydels
£,SW 0T 18 speys ydeig
,odeys

B9} Bupjep

panasay YBuAdOD
6¢-
=
3
Sn
50
oc
aanisod si piemdn
0c-
¥0'2 ,
s
6¢C :v>

aapisod s1 premumoQ

g
()
AUQG LY = AW 0G' LY =
Aos‘zz+0L) =4 »(067c)+0L=U
05'zz = AV 052z = AV
» kv (8'6)z+ ,(02°) = ,(62) Ay (8'67)e+ [(02) = ,(627)
AT + = AAVRT + JA =
9AIsod piemumoQq SARISod premdn
£°¢ NOLLSIND INOUL ONDRIVIN JALLISOd
Z NOiLdO
)
A0Sz +0L)- =4 ~(08'22) +0L=4
0522 = 0522 =
~ Ae)g6)z + (9)0T) = » Ao)ge) e + (9)(02) =
T ) . T
» AVeZ + WA= Ay A AVeZ +IVA = AV
T 1
SADISOd PIEMUMOG é
1 NOILdO 7e

wnpuelows — ISN

1S9 UOLIWOY /LOT Ud4ep

seouLdg [BASAUH

JBAQ Wn} 9sBald

pansasay WyBuAdoD

W)
uoloslp pue mvE_cmmﬁ.E suon.ho» 3en | SIoN
ASpIemUMOp ‘, s'W 00°62 =*A \,wc‘_m\scgov ,Ssuw 0062 uy>
» [s'zeNg'e)z+ (0T) = ~ As'TT)g'8)e [(020) =
Ayeg + Ja= A Ayeg + A=A
‘ w0g'ee = W 0gCe- =
Ae)g'e)z + (9)(0z) = L9867z + (9)(02) =
T T
£AVRZ + VA=AV AAVEZ + WA = AV
T T
aAnIsod piemumod aARisod paemd(]
Z NOlLdO
© uoposiip pue apnyubew yioq Joj Yep | S10N
\w.n‘_m\scz/”ou b _,‘.m.Eoo.mN = ~ /SPIEmUMOp hww.Eoo,mN =
+(g) (8'6) +0C-= Ag) (8'6) + 02 =
S o AvE+ A=A AWE + A=
SATIISOd piemumod 3ARIS0d premd()
. . L NOILdO ee
)
rSY0'T =W - ArsP0C=N
AW(E6) +0c-=0 AN (@®6T+0c=0
AIVE + A =3 AIVE + A =30
m>Ewon piemumod aARIS0d paemdn
: A
@ ‘(g 10 ) Ao
, 5510} [EUCHETABIBAUBISMAAEID JO SousNjUl SU} 1Spun 1o31qo ue 30 uogouwiayl L'g
£ NOILLSIND
fril
@ -opnjiubew uj 9sBs10Sp [jm 2010}
[BULIOU DY) OS ~ ~SDEJINS S[qe} U} ojul pIey Se ysnd jou [im [ERECENR
dO
@ : spnyufelw Ul Sesesloep aoio) jeuliou pue rsaseamuliy AP =g+ N TYT
wnpueiowsiy — OSN
1581 uowwiod /103 Yo € S$99USIDS [BOISAYG




pansssay wblAdon

0S V1oL

[o1]
(g) ‘soLnful ss8| sousY 4+ ‘poseslosp aq 0} 19AUp 8y} Aq paousuadxe
2010} JoedUWI ©Y) SBSNED SIYL » “UOISY[00 BuLINp S} 10BIUCD asealou; sbeqiy

A JFOFU HO AIF =P py
1 a v
(€)
~ (splemisem) N 00°20/ 6Z =
~ (spremgsam) N 00°£02 62 = 00°20.G2- =
A md = » 'y = !

HT%1G FIFTG-

\r“.mﬂﬂmcl \r.wq "“_.m:H_
dy dy

aAebau se spiemyses oyel oAljIsod se spiremses e

' NOLLS3IND INOYH ONDIMVIN IALLISOd €%

)
»SpremIsem *, s'wby 0p‘LyLG =
,Splemisom | s'w'by 0p'LyLG = o¥'L¥ig-=
» w297 )00LL) — ~ (0)(00LL) = » (729'7)(0011) — ~ (0)(00LL) =
AW - = dy Aaw - = dy
aAeboau se spiemjses ayel aAlsod se spiemjses syel -
@ + o0lgo

U} U0 SpOE 8210} JoU BY} Sl B pue Jos[qo Ue uo Buloe 20104 J8U aU) Jo pnpold Ly

¥ NOILLS3ND

wnpueIowspy — HSN ’
188 UOWIWOD /10T Yolew I $82USIS BoISAUY

-






