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A body will remain in its state of rest or motion at a constant velocity unless a  (2)

non-zero resultant/net force acts on it. ¥ v~

OPTION 1: OPTION 2:
N N
r s Y
I Fii
A " f |
: @ P
Acceptable labels
F | Fappiica/Force applied/Fa v
Fg | w/Fw/weight/mg/gravitational force v
N Normal (force)/Fnorma/FN v
f Friction/Fy/fx v
T Fr/Tension v
Notes:

e Mark awarded for label and arrow.
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e Do not penalise for length of arrow since drawing is not to scale.
¢ Any other additional force(s): 4/5
o [f force(s) does/do not make contact with body: 4/5

23 | OPTION 1 OPTION 2: SYSTEM APPROACH
For Q: Fper = ma
Free = ma Free =0 ~ Any one v
Free = 0 .-—Arwone‘/ Fx_ka_ka=0
T—fx=0_ Fcos30°—1-2,5=0Y
r-1v = 0v] 4 F=4,04NY
T=1N
NB: Maximum marks: 3/6
For P:
Fpet = ma
Free =0
F,=T—fr=0
Fcos30°Y—=1-2,5=0v
~F=4,04NY
(6)
24 LEFTY
- The only force acting on the object is frictional force. ¥~
- According to Newton’s Second Law, the body will accelerate in the
direction of the (net) force. ¥/ 3)
2.5 Increases ¥
(1)
[17]
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The collision during which the total kinetic energy v of the objects in
the system is conserved/stays the same. v~ 2)
Z K; = Z Ky Any one v @)
1 2 1 2 _ 1 2 1 2 i
mevxi + Emyvyi = mevxf + 'z_myvyf

(156 ) )3 = 2 (156)(O)F +3 ()2 ¥

I =y —-—

R mE51kgY
Yes v i ' (1)

|

ar 1_'_'-"'1'r0m QUESTION 3.2.1
e Crumple zones increase the collision time/contact time (At) ¥

No negative matr

, . A 1
e According to Fop = ﬁ—z, for constant Ap, F,,pp T v

e If At increases then Fre decreases, hence less damage v 3)

The total linear momentum of an isolated system remains constant (is

conserved) ¥V (2 or 0) (2)
OPTION 1: EAST AS POSITIVE (4)

Zpi=zpf‘/ 1

mAUAE + vaBE = mAvAf + vaBf ]

— Any one v

(1350)(20) + (1500)(=10)¥ = (1350)(~5) + (1500) v’
vgr = —12,50m-s1
= 12,50 m- s~ ! eastwards ¥

OPTION 2: WEST AS POSITIVE
Z pi = Z by v
MV + MpVUp; = MyuVsr + MUy
(1350)(—20) + (1500)(10)¥" = (1350)(5) + (1500) vy ¥
vgr =—1250m-s"1V

vgr = 12,50 m-s~' v eastwards
[16]
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QUESTION 4

4.1

4.2

4.3

An object which has been given an initial velocity and on which the only force

acting is the gravitational force. v v~

OPTION 1
Upward positive
v =v; + aity’
—24,5 = 24,5 ¥ +(-9,8)At¥

OPTION 2

Downward positive
vy = v; + alt v
24,5 = —24,5V + (9,8)AtY
At=5sV

At = 58‘/
OPTION3

Upward positive

vy =v;+abey
0 =245 +(—9,8)AtY

OPTION 4

‘Downward positive

vy =v; + adty

0=-24,5Y +(9,8)AtY

At=2,5s At=2,5s
Total time = 2,5 + 2.5 Total time =2,5+ 2,5
=55 ¥ =55V
OPTION 5§ OPTION 6

Upward positive
1
Ax = v;At + Eaﬂtz v
1 2
0v = 24,5At +5(—9, 8)At2Y

At=5sY

Down positive

1
Ax = v;At + Ea.ﬁtz v

1
ov = —24—,5&:-&-5(9, 8)At2 v

At=5sY

POSITIVE MARKING FROM QUESTION 4.3

OPTION 1

Upward positive

1
Ay = v;At + Eaatz v
AYiast = Ay (s) — Ay
1 1
= {24,5(5) +5 (9,887} — {2450 +5(-9.8@?}

AYiase = —19,6 m
Distance = |[Ay| = 19,6 m v
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OPTION 2

Downward positive
1
Ay = vAt + = alt? v

AYiase = BY(5) — DY (4)

AYiase = 19,6 m
\y| = 19,6 m Y’

= {—24.5(5) +%(9, 3)(5)2}/ - {-24,5(4) +%(9. a)(4)2}~/

OPTION 3

Upward positive

N 1

= (24, 4}'{4:%(—9 8)(4)*Y
=19,6m

Distance =|Ay| = 19,6 m ¥

OPTION 4

Downward positive

1
By = viAt+5 ait® v’

1
=(-245(4)Y +5(9.8)4)* Y
=19,6m
Distance =|Ay| = 19,6 m V'

OPTION 5§

Upward positive

1
Ay = v;At + 3 alt? v’

1
dy =24,5(1)¥ +5(-9,8)(1)* V'
=19,6 m
Distance = [Ay| = 19,6 m v
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OPTION 6

Downward positive
Ay = vAt + > aAe?Y
1
Ay = —24,5(1)¥ +5(9,8)(1)*V
=-19,6 m

Distance = |Ay| = 19,6 m v
OPTION 7 T

. S_:l-/
Ay = i?gﬂf'-lll-iaAtZ'/
1
=-14,7(1) + E(—a, 8)(1)2v

=-19,6 mv

OPTION 8
Downward positive
vy =v; + gAt
=—-24,5+9,8(4)
=14,7m sV

1
Ay = v, At + Eaﬂtz v

~14,7(1) + % (9,8)(1)?Y

=196 m Vv
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44.1 POSITIVE MARKING FROM QUESTION 4.2 (3)
OPTION 1 OPTION 2
1 1
Ay = v At + Eaﬂt2\/ Ay = v;At + Eaﬂtz v
! 2 1 2
=56 =v,(4) +5(=9,8)(4)*Y" | 56 =v;(4) +5(9,8)(4)* Y
v;=56m-s 1V vi=-56m-s1
v = 5,6m'3_1 v
442 POSITIVE MARKING FROM QUESTION 4.4.1 (3)
~ [ OPTION2
Downward positive
vy =v; +alt v
=-5,6+(9,8)(4)V
=33,6m sV
4.5 POSITIVE MARKING FROM QUESTION 4.2 AND 4.3
OPTION 1 Marking criteria
Upward positive Correct shape of A v
~ 5" Correct shape of graph B parallel | v/
5 A to A below A.
E_ 6,6 Leese O\25 5 Time at which both A and B reach | v/
"“g R 1 time (S); g the ground 5 s
s i Time for A to reach the maximum | v*
24 5 ————mmm ==
! height 2.5 s.
OPTION 2 Marking criteria
Downward positive Correct shape of A v
] Correct shape of graph B parallel to | v/
= =50 A above A,
j'é’_ Time at which both A and B reach | v~
g 5.6 the ground 5 s
= - Time for A to reach the maximum |
24,5 :
T height 2.5 s.
(4)
[20]
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QUESTION 5

5.14 Ketone (s) ¥ (1)

5.162 Pentanal (2)
ACCEPT:

5.2.1

3.2.2

3.3

53.2
5.3.3

Marking criteria

2,2-dimethylpropanal
2-methylbutanal e Correct functional group, i.e. —al v
e Whole name correct ¥~

3-methylbutanal

Correct sis
e All subsi bromo and dimethyl) correctly identified v
e IUPACn ompletely correct including numbering, sequence,
hyphens and commas. 3)
T T 4 H | Marking criteria
H—C— C(L—H« e Whole structure correct. 2/2
I I | » Only functional group correct %3
H H If:
H—C—H e Molecular formula 0/2
I e Condensed structural formula % (2)
H

The C atom bonded to the hydroxyl group is bonded to only one other (2)
C-atom. v'V" (2 or 0)

OR
The hydroxyl group/-OH is bonded to a C atom which is bonded to two
hydrogen atoms. Vv (2 or 0)

OR
The hydroxyl group/functional group/-OH is bonded to a primary
C atom/ the first C atom. ¥'V" (2 or 0)

OR
I
-C-0OH
The functional group | is bonded to only one other C-atom. ¥ v’
(2 or0)
Esterification/condensation ¥’ (D
Butanoic acid ¥~ (1)

[12]
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QUESTION 6

6.1.1 Liquid v° (1)
6.1.2 Solid v* (D
6.2.1 Marking criteria (2)

If any one of the underlined key phrases in the correct context is
omitted, deduct 1 mark.

The temperature at which the vapour pressure equals the atmospheric
(external) pressure. v

6.2.2 Lowerthany’ (1)
6.2.3 g criteria 3)
strength of intermolecular forces 4
. ergy required to overcome intermolecular forces
2,2-dimethylbutane
Structure:
e More branched/more compact/more spherical/smaller surface area
(over which intermolecular forces act). v
Intermolecular forces:
e Weaker/less intermolecular forces/Van der Waals forces/LLondon
forces/Dispersion forces. v
Energy:
e Less energy needed to overcome or break intermolecular forces/Van
der Waals forces. ¥~
OR
Hexane
Structure:
e Longer chain length/unbranched/less compact/less spherical/larger
surface area (over which intermolecular forces act) v
Intermolecular forces
e Stronger/more intermolecular forces/Van der Waals force/London
force/dispersion forces. v
Energy
e More energy needed to overcome or break intermolecular
forces/Van der Waals forces, v
[08]
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QUESTION 7
7.9% Addition/hydration ¥* (1)
712 Addition/halogenation/bromination ¥~ (1)
f Water/H0 ¥ (1)
T (Dilute) sulphuric acid/H>SOs OR (Dilute) phosphoric acid/H;POs ¥~ (1)
7.3 H\ H H H.
D= = H-Br W
/ \ — '
H H
NOTE: Do not )
[07]
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