N
SA's Leading Past Year

“11 Paper Portal

— S =

You have Downloaded, yet Another Great
Resource to assist you with your Studies ©

Thank You for Supporting SA Exam Papers

Your Leading Past Year Exam Paper Resource Portal

Visit us @ www.saexampapers.co.za




'k PROVINCIAL GOVERNMENT
- | REPUBLIC OF SOUTH AFRICA

fi LIMPOPO

NATIONAL SENIOR CERTIFICATE

PHYSICAL SCIENCES: PHYSICS (P1) AND CHEMISTRY (P2)
22 AUGUST 2022
MEMORANDUM

MARKS: 100

These marking guidelines consist of 10 pages.

Copyright reserved please turn over




Physical Sciences/P1

2

Mogodumo Circuit/22 August 2022
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QUESTION 1

1.1

Dvv

1.2 AV

1.3

1.4

Bvv

Dvv

QUESTION 2

211

21.2

213

2.2.1

2.2.2

YV (Ask general question)
Vv (Predict)
V v (State)

Thermometerv’

Decreasev’

One mark the first bullet
OR
One mark for the second bullet

e The potential energy for the products is higher than that of the reactants/.
The potential energy for the reactants is lower than that of products. v
e This shows that the reaction is endothermic/heat absorbing. v

2.2.3

224

AH = Ep(P) — Er(R)
=170 -50v
=120 KJv

Ea = Er(Ca) — Er(R)
=200-50
=150 KJv
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2.2.5 Remain the same. v (1)

2.2.6 Decrease. v (1)
[11]

QUESTION 3

3.1 The change in concentration of products or reactants per unit time. v'v’

3.2

3.3

3.4

3.5

3.6

OR:
The change in number of moles/ mass/ volume of reactants/products per

unit time. v'v’ (2)
To ensure that all the magnesium gets used up. v (1)
To make it a fair comparison/test. v (1)
ni(Mg) = 2+
= ﬂ\/
24
= 0,10 mol
~P=0,10v (3)

Positive marking from 3.4

N(M@) used = ni — nf
= 0,10 ¥0,08 Option 2: m(Mg) =n.M
= 0,02 mol — (0’1)(24)
m(Mg)used= nM = 2,4 g (itis given inthe preamble)
=(0,02)(24) v m(Mg) = (0,08). (24) v
=0,48 gv (3)
=1,92g

mMg)yseqa = 2,4V — 1,92

Positive marking from 3.4 & 3.5
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— I'n('vlg)used
Average rate = T taken

0,48
= v

160
=3x103g-s'v

3.7
A
<
o
E
=)
3
c
0
e Steeper gradientv’
e X — intercept for S smaller than for graph Rv’
3.8 Higher concentration for curve S means:
¢ More reactant particles will be present in a given volume /
More particles will have the correct orientation. v/
e More effective collisions per unit time/Higher frequency of effective
collisions. v
e Increased reaction rate. v’
OR: Lower concentration for graph R means:
e Less reactant particles will be present in a given volume /
Less particles will have the correct orientation. v/
e Less effective collisions per unit time/ Lower frequency of effective
collisions. v/
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e Decreased reaction rate. v’

3)
[17]

QUESTION 4

411 ANY ONE:
e Closed systemv’ (1)
¢ Reversible reactionv’
e Accept isolated systemv”

4.1.2 Greater thanv’ (1)
4.1.3 Lessthanv (1)
4.1.4 Equal tov (1)
415 RV
e The reverse reaction is endothermic and so the temperature is greatest

where [AB3 (g)] is lowest. v/ 2)
416 RV (1)
417 Qv

¢ An increase in pressure will the favour the forward reaction, resulting in
the [AB2] increasing.

Therefore, high pressure corresponds to a high [ABg]. v/ (2)
4.2 Equation Bra2(g) = 2Br(g)
Ratio 1 2
Initial amount (mol) 0,086 0
Change in amount (mol) -4,128x103 +8,256x103%v
Equilibrium amount (mol) 0,081872 8,256x103v J
C= 5 (mol-dm-3) 0,06498 6,5524x103v
kc =
n(BFZ)decomposed = ﬁ(0,086)

100
= 4,128x10 mol
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ke = B2
[BT2]

_ (6,5524x10_3)2/

(0,06498) (6)
=6,61 X 10™*v
[15]
QUESTION 5
5.1.1 HCl(aq) + H20(l) & HsO*(aq) + Cl(aq) v'v" Accept single arrow (2)
5.1.2 Strong acidv’ (1)
5.2 OPTION 1: OPTION 2:
pH = -log[H30"] pH + pOH = 14v L,
3,5 v'=-log[H30%] pOH=14-pH=14-3,5=10,5
-3,5 = log[H30%] pOH = -log[OH]
[H3O*]= 1035 10,5 v'= -log[OH]

[H30%]= 3,1622 X 10 mol-dm™ | [OH] = 10-105

[OH] = 3,16228 x 10" v'mol-dm™
Kw = [H30*][OH]

1X 101 = (3,16228 X 104) [OH]V
[OH= 3,16228 X 10-"" mol-dm™3v’ (3)

5.3.1 Basicv
¢(COO)2(aq) + 2H20(l) = (COOH)2(aq) + 20H(aq) v
eExcess OH- ions are formedv’
e Therefore the solution is basic

eHence the pH > 7 3)
— m - — m
532 c=Tv OR:n=" n
= 38 =38 ey Y
(90)(0,25)v" 90 _0,0422222
=0,169 mol-dm=3v =0,0422222 mol T 0257
= 0,169 mol-dm=3v’ (3)
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5.3.3 | OPTION 1: OPTION 2:
PaCaVa = PbcbVb 1 mol (COOH)2 reacts with 2 mol NaOH
OR %Yo =M na=cV = (0,169)(0,03) v
%aVa M = 5,07x10- mol

(2)(0,169)(30) =(1)cn(25) v/

Ponb = Pan
Cb = 0,4056 mol-dm?3 prib ~ Pala

(1)nb = (2)( 5,07x1073)
=~ nb =0,01014 mol in 25 cm?3

n(NaOH)_=(C(;/4056)(0 25 | =(10)(0,01014) v/
=(0, : = | 3
04014 Mol 0,1014 mol in 250 cm

~m(NaOH) = Nm v
=(0,1014)(40) v'=4,056 g

= v
m(NaOH) = nM ~m(impurities) = 5,0 ¥4,056 = 0,944 gv

=(0,1014)(40) v
=4,056 g

m(impurities) = 5,0 ¥ 4,056 (©6)
= 0,944 gv

Q@.&S‘Tl 0~ é'

—_—

[18]
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QUESTION 8
8.1.1 The direction of the car with the siren relative to the observer/listener.v’ (1)
8.1.2 The observed/detected frequency of the siren. v/ (1)

8.1.3 ANY ONE:
e The actual frequency of the siren.v’ (1)
e The velocity of the car.v’

8.2 The Doppler Effect.v’

e The apparent change in frequency (or pitch/wavelength) of the sound
detected by the listener because the sound source and the listener have
different velocities relative to the medium of sound propagation. v'v/ (3)

8.3 fL= (ViVL )fs‘/

V vy

v+0

409 = (400) v
(=)

(409)(v-7,5) = (v)(400)
V = 340,83 m's'v (3)

84 ANY ONE:
e To monitor blood flow.v’ (1)
e To detect the heartbeat of a foetus.v’
[10]
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QUESTION 9

9.1.1 A force for which the work done (in moving an object between two points) is
independent of the path taken. v'v'

OR: A force for which the work done on a particle moving through any closed path
is zero.v' v’ (2)

9.1.2 N/FN
f / Filf

f: Frictional force/frictionv’
N: Normal forcev’
Fg/w: | Gravitational force/weightv’

W/Fg

9.1.3 The net/ total work done on an object is equal to the change in the object’s kinetic
energy.v' v’
OR: The work done on an object by the net force is equal to the change in the
object’s kinetic energy.v' v’ (2)

9.1.4 | Whet = AEk
Wn + Wfk + Ww = AEk

0 + fk- Ax-cosB+ mg-Ax-cosa = %m(vfz—viz) —Any onev’

1e-N-Ax-cosB+mg-Ax- cosa = %m(vfz-viz)

I 'MgCcosh-Ax:cosB+mg-Ax: cosa = %m(vfz-viz) _
(0,16)(10)(9,8)(cos 35°)(5)(cos 180°)+(10)(9,8)(5)(cos 55°/305°)= 1(10) (v?-0?)
-64,22152027 + 281,0524538 = 5Vf2

216,8309335 = 5v7

v = 43,36618671
vi = 6,5853 m'sv
~The speed is 6,5853 m's™" v (5)

e W, canalso be calculated by using 1) W,, = Fg; X Ax X cosf
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9.2.1

9.2.2

Marking Guidelines

Ep + EK1)B = (Ep + Ek)c ) Any onev’
mgh + EmVZ)B = (mgh + Emvz)c

10)(9.8)n + 5(10)(6,5853>¢ = (10)(9.8)(0) + ;(10)(8,5)’
98)h +216,8308805 = 0 + 361,25V

98)h = 144,4191195

~h=1,4737 mv

~The heightis 1,4737 m

(
(
(
(
(

2300 =
At =

The rate at which work is done.v'v’
OR: The rate at which energy is expended/transferred.v' v/ (2)

W =Ep

=mgh
= (4500)(9,8)(100) v
=4410000 J

P:w

At

4410000 v

4410000
2300
=1917,39 sv (3)

[21]
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