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QUESTION 1
1.1 Dvv
1.2 Dvv
1.3 Cvv
14 AvVY
1.5 Cvv
16 Dvv
QUESTION 2

(2)
(2)
(2)
(2)
(2)
(2)
[12]

211 A body will remain in its state of rest or motion at constant velocity unless a non-

zero resultant/net force acts on it. v'v'

(2)

21.2
Nv
< - F x
CRITERIA FOR MARKING
Acceptable Labels
* Mark is awarded for label and arrow. N NormaI/FN/FNp |
« Do not penalise for length of arrows. T Fricton/Fdf. orme
« Deduct 1 mark for any additional force. Il'(A F/120 N/Ff k'r:f*t('jc
« If force(s) do not make contact with body/dot W | Fg /Fgravit?;;pclaeravitational force/490 N
: Max:3/4
* If arrows missing but labels are there:
Max:3/4

2.1.3 Sum of all forces acting on the box is zero/ No net force acting on the boxv’
214 Fpe=ma

Fret =0 :|“/

N+ Fay=W

N + 120Sin 60° = 50(9,8) v
N = 386,08 NV’

2.1.5 INCREASESYV, If the angle of the applied force decreases, the vertical
component of the applied force will also decreasev’. This will affect the normal
force since the sum of the normal force and vertical component of the applied

force must be equal to the weight of the objectv’.

(4)
(1)
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2.2.1 Each body in the universe attracts every other body with a force that is directly
proportional to the product of their masses and inversely proportional to the
square of the distance between their centres. v'v/ (2)

OR
Each particle in the universe attracts every other particle with a force that is
directly proportional to the product of their masses and inversely proportional to
the square of the distance between them. v'v'

222 2,
v/
v
F=3,55x 10 Nv (4)
[19]
QUESTION 3
3.1 The total linear momentum of a closed system remains constant (is
conserved)v' v’
OR
The total linear momentum before collision is equal to the total linear momentum
after the collision.v'v’ (2)

3.2  ZIpi=Ip } .
(M4 + M2)v = mqvis + mavip
(92 x 10% + 65 x 10%)v v'= 65 x 10° (0,8) + 92 x 10° (1,3)v
v=1,09 mesv
=~ the velocity of the cars is 1,09 mes™
POSITIVE MARKING FROM Q. 3.2

3.3 K= (m1 + mz)Vz‘/ 2K =% m; Vi12 + Yom, Vi22
=1, (65 x 10% + 92 x 10°%) 1,09 v/ =% (65 x 10% )(0,8)? + 14(92 x 10%)(1,3)*v
= 93265,85 J =98540 J
TKe# ZK Y
~Collision is Inelastic v/ (5)

[11]
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QUESTION 4

4.1 Motion upon which the only force acting is the force of gravity. v'v/ (2)

42  15mes” vupwardsv (2)

4.3 StoneTrajectory

OPTION 1:From Ato D

UPWARDS POSITIVE
Vi = vZ + 2alyv’

-45° = 15% + 2(-9,8)Ayv’
Ay =-91,84m

. Height above the ground when the
stone is released is 91,84 mv’

UPWARDS NEGATIVE
V2 = viZ + 2alyv

45% = -15% + 2(9,8)Ayv’
Ay =91,84 m

- Height above the ground when the
stone is released is 91,84 mv’

OPTION 2:From Ato D

UPWARDS POSITIVE
vi = vi + aAt

-45 =15 +(-9,8) At
At=6,12s

Ay= Vit + VsaAt?v
Ay = (15)(6,12) + ¥(-9,8)(6,12)*V
Ay =-91,73 m

. Height above the ground when the
stone is released is 91,73 mv’

UPWARDS NEGATIVE
vi = v; + aAt

45 =-15 +(9,8) At
At=6,12s

Ay= ViAt + VsaAt?v
Ay = (-15)(6,12) + ¥%(9,8)(6,12)*v
Ay =91,73 m

-~ Height above the ground when the
stone is released is 91,73 mv’

OPTION 3:From Ato D

UPWARDS POSITIVE
vi = v; + aAt

-45 =15 +(-9,8) At
At=6,12s

Ay =-91,80 m
. Height above the ground when the
stone is released is 91,80 mv’

UPWARDS NEGATIVE
Vi = v; + aAt

45 =-15 +(9,8) At
At=6,12s

Ay =-91,80 m
. Height above the ground when the
stone is released is 91,80 mv’
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OPTION 3:FromCto D

UPWARDS POSITIVE UPWARDS NEGATIVE
vi = v; + aAt vi = v; + aAt
-45 = -15 +(-9,8) At 45 =15 +(9,8) At
At=3,06s At=3,06s
v
v v
Ay =-91,80 m Ay =91,80m
. Height above the ground when the -~ Height above the ground when the
stone is released\is 91,80 mv’ stone is released ks 91,80 mv’
Ay= ViAt + VsaAt? Ay= Vit + VsaAt?v
Ay = (-15)(3,06) + ¥4(-9,8)(3,06)*v Ay = (15)(3,06) + ¥5(9.8)(3,06)*v
Ay =-91,78 m Ay =91,78 m
- Height above the ground when the | .. Height above the ground when the
stone is released is 91,78 mv’ stone is released is 91,78 mv’ (3)
4.4 OPTION 1:From Ato D
UPWARDS POSITIVE UPWARDS NEGATIVE
Vi = Vi + aAtv Vi = Vi + aAtv
-45 = 15 +(-9,8) Atv 45 = -15 +(9,8) AtV
At=6,12 sv At=6,12 sv
OPTION 2:From Ato B and thenC -D
UPWARDS POSITIVE UPWARDS NEGATIVE
Tvi=v; + aAt | vi=v; + alt
0 =15 +(-9,8) At 0=-15+(9,8) At
< lat=153s v = |at=153s
—Vvs = V; + aAt — | vi = v; + aAt
-45 = -15 +(-9,8) At 45 =15 +(9,8) At
At=3,06s At=3,06s
At =2(1,53) + 3,06V At =2(1,53) + 3,06V
At=6,12 sv At=6,12 sv
OPTION 3:POSITIVE MARKING FROM 7.2
From AtoD
UPWARDS POSITIVE UPWARDS NEGATIVE
Ay= Vit + YsaAt?v Ay= ViAt + VsaAt?v
-91,73 = (15At+ ¥5(-9,8A1 91,73 = (-15At+ ¥5(9,8AV
At=6,12 sv At=6,12 sv (3)
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4.5 POSITIVE MARKING FROM 7.2 AND 7.3

A

©
—
‘o
o

Position/m

»

é, 12 Tirme/s

> Timels

Position/m
N

-91,80

v

NOTE: LEARNERS MAY CHOOSE HEIGHT WHEN THE BALL IS RELEASED AS THE
REFERENCE POINT

Criteria for marking

Correct shape

Indication of height (9,73 — 9,84 m)

Indication of the correct end time

SRR

Correct choice of the zero point of reference

(4)
[14]
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QUESTION 5

51.1 2,4-dimethylv'hexanev’
5.1.2 1-chlorov’-2-methylpropanev’
5.1.3 Esters v

5.2.1 Compound that consists of carbon and hydrogen only. v'v/

April 2021 Common Test

(2)
(2)
(1)

(2)

5.2.2 Unsaturatedv’. Contains a multiple bond/triple bond between carbon atoms in the

carbon chain. v’ (2)
52.3 CnHZn_Z‘/ (1)
5.3  pentan-2-olv'v' OR pentan-3-olv'v’ (2)
5.4.1 Compounds with same molecular formula but different functional groups. v'v/ (2)
54.2

Lo )
H — C — C — C
| | |
H H H
OR
Lo )
H — C — (|3
H
H — C — H
|
H
OR
H
|
H — C — — HV
|
H H H
e Whole structure correct: 2/2
e Only functional group correct 1/2
e More than one functional group 0/2
(2)
5.4.3 POSITIVE MARKING FROM Q5.4.2
butan-2-onev'v" OR butanalv'v' OR 2 - Methylpropanal (2)

[18]



Physical Sciences 8 April 2021 Common Test

NSC-Guideline
QUESTION 6

6.1  The temperature at which the vapour pressure of a substance equals the
atmospheric pressure. v'v/

6.2 163°CvVv

6.3 vV
The acid (A) has TWO sites for hydrogen bondingv” while the alcohol (B) has only
one site. v’
The carboxylic acid molecules require more energy to overcome the intermolecular
forcesv’
Carboxylic acid will have a higher boiling point. v/

6.4  Butanoic acid. v'v

6.5 LOWERY.

D

CH3(CH2)2CH20H or butan-1-ol has a shorter carbon chain/smaller
surface area than compound Bv'. Strength of the intermolecular forces in
CH3(CH3)2CH20H or butan-1-ol is weaker than that in compound B. v/
Therefore lesser energy needed to separate the molecules. vV  OR

Compound B has a longer carbon chain/ larger surface area than CH3(CH;),CH,OH

or butan-1-ol ¥"'The intermolecular forces between molecules of compound B
are therefore strongerv’and require more energy to separate the molecules. v

QUESTION 7

7.1.1 Hydrolysisv’

7.1.2 Dehydrohalogenationv’

7.2.1 Esterificationv’

7.2.2 Addition/hydrationv’

7.3.1 Heatv
Concentrated strong base in ethanolv’

7.3.2 Propene/Prop-1-enev’

7.4  Water/H,Ov

7.5.1 The carbon to which the hydroxyl (OH) group is bonded to, is bonded to ONE other
carbon atom.v'v’

7.5.2 sulphuric acid/H,SO4v

7.5.3
H O
I [
H @— T: — C — O — H
H
e \Whole structure correct: 2/2

e  Only functional group correct 1/2
e More than one functional group 0/2

(2)
(2)

(4)
(2)

(3)

[13]

(1)
(1)
(1)
(1)

(2)
(1)
(1)

(2)
(1)

(2)
[13]



