ACIDS AND BASES GRADE 11 MEMO

2014 Free State Preliminary Paper 2 Q 7.1.2 and 7.1.3

7.1.2 HSO; v

7.1.3 Sulphate ion / Sulfaatioon v

2024 Eastern Cape November Paper 2 Q 7.1.2 and 7.1.3
7.1.2 H20 v and/ en HCO3~ v

7.1.3 H2COz3 viand/ en HaO* v/

2023 Gauteng November Paper 2 Q7.2
7.2 7.21 Asolution of precisely known concentration. v'v*
n Oplossing waarvan die konsentraise presies bekend is. v+~

722  H2S04(2) + 2H20(2) v— 2H30*(aq) + SO2* (aq) v v
(balancing/balansering)

73 731 Da_cVa,

np pVp
1, _¢a (0,012)v
2 0,2 (0,02)v

¢, = 0,17 mol.dm=3v

7.3.2 Methyl orange v/, reaction of strong acid v" and strong base v".

Metieloranje v, reaksie van'n sterk suur v en 'n sterk basis. v
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2020 Eastern Cape November Paper 2 Q 8.1-8.2 and 8.3.2

QUESTION 8/VRAAG 8

8.1

8.2

8.3.2

8.1.1 Abase is a proton/H* ion acceptor. v'v'/
n Basis is 'n protoon/H* ioon-aanvaarder

8.1.2 HPO42and/en PO4s*v OR/IOF H3O* and/en H20

8.1.3 ACIDIC/SUUR. v
(Excess)/ (Oormaat) HaO* v are produced / word geproduseer.

8.1.4 HPOs2vVv

CuO + 2HNO3v — Cu(NOs), + H20v'  vBalancing / Balansering

Marking guide/ Nasienriglyn
. Reactants / Reaktante

. Products / Produkte

. Balancing / Balansering

c1Vi1 =c2Va

9x10v =15VvV

60 cm? =V solution / oplossing
Vwater = 60 =10 v

=50 cm?*v
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2014 Limpopo Preliminary Paper 2 Q 7.1-7.2.1 and 7.3-7.4

7.1 A solution that contains a low (number of mole) amount of acid in proportion to

the volume of water.v" v'// ‘n oplossing wat min (aantal mol) suur in verhouding
1ot die volume water bevat (2)
7.2

7.21 M(KOH) =39 + 16 + 1 = 56 g-mol”
m(KOH) = cMVv = (0,2)(56)v'(0,3)v = 3,36 gv

OR/ OF
n=c-V = (0,2)(0,3) = 0,06 mol
m = nM = (0,06)(56) = 3,36 g (4)

7.3.  Bromothymol bluev’/ broomtimolblou
H.SOq is a strong acid and KOH is a strong basev". Therefore the  equivalent

point will be at approximately pH=7v" //H>SO4 is ‘n sterk suur en KOH is ‘n sterk
basisv’.Daarom is die ekwivalentpunt omtrent by pH = 7 (3)
74, CaVa_Na,
CoVb b y
- M =l \/(ratio)
(0,2)(15,0¢ 2
_(0,2)(15,0)

.= = 0,075 mol-dm™>v (5)
(2)(200)
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2022 Gauteng November Paper 2 Q7

71

7.2

7.1.1

7.21

722

723

724

It is a proton (H* ion) donor. v'v/
Dit is 'n proton (H* - ioon) skenker. v'v/

Conjugate acid/Gekonjugeerde suur. H2SOa(aq) v

Conjugate base/Gekonjugeerde basis: SOﬁ_ (aq) v

HSO4 ' vv
ORIOF
H20

An acid that ionises completely in water v" to form a high concentration of

H3Ot ions. v
‘n Suur wat volledig in water ioniseer v om 'n hoé konsentrasie H3O* ione
te vorm. v

nb = cbVb v
=(0,2)(20 x 103) v

=4 x10°mol v

n-in
azb

na=3(4x103) v
=2x 103 mol v
Caz;‘/

_ 2x10-3
12 x10-3

=0,177 mol. dm 3 v
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2015 Mpumalanga Preliminary Paper 2 Q 7.1.4-7.1.5

7.1.4 Bromothymol blue;v H,SO.is a strong acid and KOH is a strong basev . The
equivalence point will be at approximately pH = 7 which is the endpoint of
bromothymol blue.

715 OPTION1/ OPSIE 1
ng\ (Gl
(E) B (cbvb ‘/)
1 Ca X 20
(—) V=2

2)"  02x15
C, = 0,075mol - dm—3v

OPTION 2/ OPSIE 2

n(NaOH) = cV v

= 0,2 X 0,015

= 0,003 mol
n(H,S0,) 1
n(NaOH) 2

n(H,S0,) = % (0,003)v

= 0,0015 mol

n
C T —
|4

~ 0,0015
0,020
= 0,075 mol - dm™ 3V
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2019 November Paper2 Q 8

© o
—_—

8.1.2

An acid is a proton donor. v'v'
'n Suur is 'n profonskenker.

HNO; and/en NO; v'v

OR/OF
H,O and/en H,0"

Acidic/Suur v
Hydronium ions/Hs0" formed in water. v/
Hidroniumione/HsO" vorm in water.

Marking quidelines/Nasienriglyne
If any of the underlined key words/phrases are omitted: minus 1 mark

Indien enige van die onderstreepte sleutelwoorde/frases uitgelaat is:
minus 1 punt

An ampholyte is a substance that can act as either acid or base. v'v
'n Amfoliet is 'n stof wat as suur of basis kan optree.

H,O v

Reaction 1: It/H,0 reacts as base/accepts a proton or H". v/
Reaction 2: It/H,0O reacts as acid/donates a proton or H*. v/
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8.2
8.21

8.2.2

Marking quidelines/Nasienriglyne

e Substitute 0,1 dm’ & 0,2 mol-dm~ in formula/ratioc. v’
Vervang 0,1 dm® & 0,2 mol-dm? in formule/verhouding.

e Use ratio/Gebruik verhouding:

n(dilute/verdun) = n(concentrated/gekonsentreerd) v
e Substitute 0,02 mol & 0,16 mol-dm™ in formula/ratio.
Vervang 0,0,2 mol & 0,16 mol- dm? in formule/verhouding.
e Final answer/Finale antwoord: 0,025 dm>/ 25 cm® v/

OPTION 1/OPSIE 1
n

cC=—
\Y

02-Lv
0.1
~.h(conc/gekons) = 0,02 mol
= n(dilute/verdun) v’

n /
C=—
V

0,16=%~/
\

V =0,125 dm®

Amount added/Hoeveelheid bygevoeg:

0,125-0,1=0,025 dm® v

OPTION 2/OPSIE 2

C1V1 = CQVQ
(0,2)(100) v = (0,16)Vov' v/
V, =125 cm?®

Amount added/Hoeveelheid
bygevoeg:
125-100=25cm?® v

\%
016=" v
0,08
n=0,0128 mol

n(ZnO) = %n(HNOs)
=1, (0,0128) v
= 0,0064
m

n=—
M

00064="
81
m=052¢gv

Marking quidelines/Nasienriglyne

n
Formula/Formule: n = mfC =— v
M V

Substitute/Vervang 0,16 dm>*mol” &
0,08 dm®in c = % Iratio/verhouding v

Use ratio/Gebruik verhouding:
n(ZnQ) = 2n(HNO3) v
Substitute/Vervang 81 g-mol’1 in
n= %!ratio/verhouding. v

Final answer/Finale antwoord:

0529 v

Zinc nitrate/Sinknitraat v’
ZNn(NO3), v

Study copy distributed by EduResource ZA | eduresourcza.com

(2)
[21]


https://eduresourcza.com

2015 Gauteng Preliminary Paper 2 Q 7.5

7.5.1 Option 1: Option 2:
_m "
n=— = —
M S v
=80 8,0
56+ PV
36 x 025
=0,14 mol v v
., =0,57 mol-dm™v'
‘v
= 0,14
0,25v
= 0,57 mol-dm™ v (3)

752 gV¥a=n, v

eV Mo fdilute acid)

2= 160,57 x 267 Ca= Ix0.57 % 0,025v
2x40 v OR 2x0,04 v
= 0,178 mol-dm® v = 0,178 mol-dm™ (4)

753  Conceniraled acid

nq {moles concentrated) = n, (moeles dilute)
v

CixXVi=cox Ve

¢y =0178x (490 +10) v OR ci=0178 x 0.5 v
10 v 0,01 v
= 8,9 mol-dm™v = 8,8 mol-dm™3v

(4)

[22]
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2018 November Paper2 Q 8

QUESTION 8/VRAAG 8

8.1 A hydroxide ion can act as proton acceptor. v'v

'n Hidroksiedioon kan optree as protonontvanger.

8.2 Dative covalent bond v
Datiefkovalente binding

8.3 HCt(aq) + H.0() v > H:0%(aq) + Cl(aq) v

OR/OF

HC!(aq) + NH3(g) v — NH4+(aq) + Cf(aq) v

8.4 Concentration is the amount of solute per litre of solution. v'v*

Konsentrasie is die hoeveelheid opgeloste stof per liter van 'n oplossing.

OR/OF

Concentration is the number of moles of a substance per dm? of solution.

Konsentrasie is die aantal mol van 'n stof per dm’ —oplossing.

8.5 OPTION 1/OPSIE 1
c=n
; v
n
075=— v
Y5
n =375 mol
n
c=—
%
» _375
1000
=3,75x 10° mol-dm™ v

OPTION 2/OPSIE 2
ciVi=cVa v
(0,75)(5) v = c»(1000) v/

¢, = 3,75 x 10° mol-dm™ v

OPTION 3/OPSIE 3
v 5 c

1000‘/ 0,75

¢=3,75x10° mol-dm™ v
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8.6

Mark allocation/Punte toekenning

o Usage of formula(e) of ¢ = n/V and/or n = m/M
Usage or calculation of number of moles (3,75 mol) of HNO3

Ratio/Verhouding 2:1

Usage of 74 g.mol™ in formula n = m/M

Answer/Antwoord

ION 1/OPSIE 1

[ ]
[ ]
®
[ ]
s Correct conclusion/Korrekte gevolgtrekking
T

cn v any one of
Y, the two
n formula/Enige
0,75= 5 een van
n=375mol v formules

Ratio HNO3 : Ca(OH)2
21V
n(Ca(OH),) = 1,875 mol

n=

=3

m
1875 = v

m=138,75g v

No, it is insufficient. v/
Nee, dit is nie genoeg nie

POSITIVE MARKING FROM 8.5
POSITIEWE NASIEN VANAF 8.5

OPTION 3/OPSIE 3

m v" any one of
n=wv the two
120 formula/Enige
S T7av een van
n=1,62mol formules
n=cV
= 3,75 x 10°%(1000)
= 3,75 mol X

HNO; : Ca(ODv
2:1v

n(Ca(OH),) = ¥4(3,75)
=1,875mol v

1,875 > 1,62 mol

No it is insufficient v/
Nee dis nie genoeg nie

POSITIVE MARKING FROM 8.5

POSITIEWE NASIEN VANAF 8.5

OPTION 2/OPSIE 2
n

v" any one of

c=y the two
- n formula/Enige
3,75x 10°=
1000 een van
n=375mol v formules

Ratio HNOj3 : Ca(OH);
2:1 v
n(Ca(OH),) = 1,875 mol

n=

=3

m
1875 = v

m=138,75¢g v

No, it is insufficient. v/
Nee, dit is nie genoeg nie
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2019 Eastern Cape Exemplar Paper2 Q 8

QUESTION 8/VRAAG 8

8.1.1 | Acid is a substance that donates protons (H*)

‘n Suur is ‘n stof wat protone (H*) skenk (2)
8.1.2 | Base. v

It accepts protons (H*) in both reactions v

Basis.

Dit aanvaar protone (H *) in albei reaksies (2)
8.1.3 | HSOav v 2)

8.1.4 | H2SO4 + 2 NaHCO3z v — NaxS0s + 2 H0 + 2CO2 v
(v Balanced/ Gebalanseerd)

Accept/Aanvaar H2S04 + NaHCOs — NaHSO4 + H:O + CO2 (3)
8.2.1 | A standard solution is a solution of which the concentration is exactly

known. v'v’

n Standaardoplossing is 'n oplossing waarvan die konsentrasie presies

bekend is . (2)

8.2.2 | Reaction 2/ Reaksie 2

n(NaOH) =cv v/
n(NaOH) = (0,968)(0,025) v/
n(NaOH) = 0,0242 mol

Mole Ratio/Verhouding CH:COOH : NaOH
1 o1
n(CH3COOH) = 0,0242 mol v

Original/Oorsproniik (CHzCOOH)
N(CH3sCOOH) = cv

n(CHsCOOH) = (0,5)(0,25) v
n(CH2COOH) =0,125 mol
n(reacted) = 0,125-0,0242 v
n(reacted) = 0,1008 mol

Reaction 1/Reaksie

Mole Ratio CHaCOQOH : CaCOs
2 N I

n(CaCQOas) = 0,1008/2v

n(CaCOzs) = 0,0504 mol

m(CaCQOs3) = nM

m(CaCOs) = (0,0504)(100) v
m(CaCQs3)=5,04 g

% purity / suiwerhede= % X 100% v

]
Ypurity/ suiwerhede = 9%v (10)

[21]
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2024 North West Preliminary Paper 2 Q 7.1.1;7.1.3 and 7.2

7.1.1 An acid ionises incompletely in waterv” to form a low concentration of HsO*. v/
'n Suur ioniseer onvolledig in water om 'n lae konsentrase HzO* te vorm.

713 Greater than 7 v/
A strong base (NaOH) reacts with a weak acid (HF) v'/'n Sterk basis (NaOH)

reageer met 'n swak suur (HF)

724 n(MgCOs)= &
235,

84
= 0,042 mol

n(HCY = 2n(MgCOs) = (2)(0,042) v
= 0,084 mol v (3)

7.2.2  POSITIVE MARKING FROM QUESTION 7.2.1

n(NaOH) =¢cV v

(1.2)(0.02) v
0,024 mol

n(HC!)excess = n(NaOH) = 0,024 mol v

n(HC£)|n|t|aI = N(reacted) + N(excess)
=0,084 + 0,024 v
= 0,108 mol

o(HCY) =
0,108 v

0,05
= 2,16 mol-dm™® v

Range (2,08 — 2,16) (6)
[16]
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2016 November Paper2 Q 8

QUESTION 8/VRAAG 8

8.1

8.2.1

8.2.2

823

8.3.1

8.3.2

8.3.3

Acid is a proton donor vV
Suur is 'n protonskenker

conjugate pairs/gekonjugeerde pare

! ! !

H,PQO4 + NHs; — HPO42_ + NH4+
a v by v biv a,v’

A substance which can act as an acid or a base.v
'n Stof wat as 'n suur of 'n basis kan optree

HoPO,HPO,” vV
Na,CO; + 2HC{ — NaC!l + H,O + CO, balancing/balansering v
n=cvv

=(0,2)(0,1) v

=0,02 mol v

Nugonz = (0,02)(0,1) v
= 0,002 mol

Niceexcess) = 2(0,002) = 0,004 molv’
NHCE react with Nazcoa = 0,02 - 0,004 v'= 0,016 mol
Nnazcos = 0,008 molv’

Mua2cos = NM = (0,008)(106) v/
=0,848 gv

Y%purity = 0848

x100 v = 8,48%
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2019 Limpopo Preliminary Paper 2 Q 7.2

7.2

Na2CO3: HCL
0,003 : 0,006 v

L E—
CHCt = V 0|1 mol-am”

ciVi=c2 V2
c1x 10 v'=0,06 x 500

= 3 mol-dm3v

Marking Criteria/Nasienriglyne

o Substitution/Vervang M=106 v
o Calculate/Bereken n(Na,COs)
= 0,003 molv

o Use ratios/Gebruik molverhouding:

n(HCY) = n(Na.COs) v
o Calculate/Bereken crce”
o Substitute/Vervang ¢1 x 10 v
« Substitution/Vervang 0,06 x 500V
¢ Final answer: 3 mol-dmv
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2014 Eastern Cape Preliminary Paper2 Q 7.4

7.4 Consider reaction 2/Beskou reaksie 2
Na = CaVa V
Ny = ¢ Vy
1N = ey
2 = (0,5%.28
Va = 7cm’W

Va= 7cm® used in reaction 2
2 Va = (50-7) = 43cm® used in reaction 1

Consider reaction 1/Beskou reaksie 1
na= CaVa = (1)(0,043) = 0,043 \ mol H2SO4
Nh,s0,= Neaco,= 0,043 mol v (ratio 1:1)
' mCaCO$= nM ‘
=(0,043)(40 + 12 + 3(16)V
=439V

OR/OF

Consider reaction 2/Beskou reaksie 2

NNaoH = ¢V \“‘I

(0,5)(0,028) = 0,014 mol NaOH

2n|-|zso4 ‘N NaOH \“"=> 0,00?moI HZSO4 \"“ (ratio 2:1)
Viasoa="1e = *%%7/;=0,007 dm?*

Consider reaction 1/Beskou reaksie 1

Viso4 reacting with CaCOs3 = 0,05 — 0,007 dm® = 0,043 dm?®

nH>SO, reacting with CaCOj3 = ¢V
=(1)(0,043)
= 0,043 mol
NH,S0, = NcaCo, = 0,043 mol \ (ratio 1:1)
mcacos; = nM = (0,043)(100) V=43 g

OR/OF

Consider reaction 2/Beskou reaksie 2
NnaoH = ¢V
(0,5)(0,028) = 0,014 mol v NaOH
2nH2304 excess = MNaOH \‘ = 0,007 mol \-“‘ (ratio 21)
Consider reaction 1/ Beskou reaksie 1
NH2804 total = cV = 1(0,05) = 0,05 mol \“‘I
Npasoq reacting with CaCO; = 0,05 - 0,007
=0,043 mol
Nhosos = NCaCO3=0,043 mol v (ratio 1:1)
Mcacos = M V= (0,043)(100) V=43 g V
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