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1.2 B (3mol N; from rxn 1 + 0,2mol N, from rxn 2; then 3,2 x Na)

[2 x 10 =20]

Transfer of electronsv” (from metal to non-metal to form ions) and subsequent electrostatic attractionv” eg NaClv'. (3)
H,O(s) consists of a lattice of H20 moleculesv” held together with hydrogen bonding imfs. v/

Ix(s) consists of a lattice of I> moleculesv” held together with London imfs. v/

Mg(s) consists of positive kernelsv” and a sea of delocalised electronsv” held together by electrostatic metallic

bonds. v’

The stronger the imfs / bonds between particles, the more energy is required to overcome themv” and the higher

the mp will be.

Metallic bonds much stronger than imfsv" .. highest mp.
I has a much bigger electron cloudv” than H>O ... strong temporary dipoles and the London imfs are stronger
than the hydrogen bonding imfs between H>O molecules. v/

(11)
[14]

As the reactants are used upv” there will be fewer collisions per second thus the rate of reaction will decrease. v/ 2)

When the limiting reactant (acid) is used upv’, the reaction stops. v’

n(Mg) = m/Mv = 0,396v" /24,3 = 0,016 mol

2

n(CH;COOH) =CV = 0,6 x 0,03v" = 0,018 molv’
0,018 mol ethanoic acid reacts with 0,018/2 = 0,009 mol Mg (2:1) v' .. Mg in excess %)
Line starts at origin and is steeper (higher conc) v'; since CV = 0,8 x 0,02 = 0,016 molv” line must level out on

the 8™ linev” up since amount of LR is 0,016 / 0,018 or 8/9 times as much. 3)
Line starts at origin and is steeperv” (greater surface area of solid); line ends on same linev” since Mg was in excess
(more Mg will not make more product) 2)
[14]
Line starts at same place as for Xv” but decreases faster levelling out at 30s approx. ¥ way between the two linesv’
(mole ratio 1:2 .. Y used up twice as fast. 2)
Increasing the temp causes an endothermic reaction to be favouredv” because it will decrease the temp. v/
From graph at 70 s, [X] increases and [XY>] decreasesv” .. reverse is favouredv” .. reverse is endothermic
and forward reaction is exothermic. v/ (5)
4.4 WITHOUT WITH
o CATALYST I CATALYST
s [\ Forward AT | Draw two new
g \ 1 | linesv'v" and label:
s P Rate [ Both rates higher at
8 / Reveree | equ¥1¥br¥um\/;
r | equilibrium reached
0 30 70 100 time(s) | soonery’ €))
Rateyy increasingv’; ratesya decreasingv’; I
rates equal from 30s to 70sv”; both rates !
increase at 70sv” but rate,e, increases more v’
(favoured); rates equal from 100 s. v/ (6)
[17]
2,2 4-trimethylv pentanev’ 2)
Compounds with same molecular formulav” but different structural formula. v/ 2)
chain isomerv’ (D
Both have London forces v'between their molecules. Unbranched octane molecules have a larger interacting
surface than branched molecules of isooctane. v* Octane has a longer unbranched chain .. can develop larger
temporary dipoles than isooctane. .. octane has stronger London forces v'which require more energy to
overcomev’ .. octane has the higher boiling point. 4
fractional distillationv’; the lower boiling point isooctane will boil off firstv’; then it is condensed and collected
before the octane starts boiling. v/ 3)
Adding a catalystlowers Ea ¥ *. 517 5 CyHyg +25 0, V> 16 CO, v+ 18 H,OV balv’ )
more mole(.:ules/ (shaded area) 5.1.8  to increase the surface area of the catalyst (more effective) €))
have sufﬁf:lent energy to react, v’ 5.1.9  Add brominev’; the reddish-brown colour will disappear
thus reaction speeds up. ©) immediatelyv” due to the fastv’ addition reactionv” at the
2 double bond. 4)
$ \ 5.1.10 it is unbranchedv’ (1)
5 (T 5.1.11 Tt mixes with oil due to non-polarv” hydrocarbon chainv” and mixes
é N  Ea(no cataiyst with water due to polarv’ -COOH endv” (thus provides a bonding
2 | - bridge between oil and water) OR refer to H-bonding with H>O and
k Emr'w ! London imf’s to mix with oil @)

BP Propenol > propanal > butanev' v/

Propenol has strongv” hydrogen bonding imfsv” ... more energy required

to overcome them. Pmpaﬁbl‘?\?ﬁFélﬁbd@aleﬁﬁ(Bﬂﬁ 1@8\(] ?)éj?ﬁtw&@ﬂn&% Iiﬁfs/ which are the weakest. (6)
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HNO; + NaOHvY" = NaNOs v'+ H,Ov
A substance in which the hydrogen of an acid has been replaced by a cation. v'v" Sodium nitrate. v/

SA (in flask) vs SB (in burette)

12 6.1.4  Neither Na* nor NOs™ react with
Axes not labelled (-1) waterv'v’ .. pH remains 7
e S-Shape of curvev’ 6.1.5  Leave out 1% result. v or 0/2
Starts near pH zerov’ Average of 19,90 and 20,00
Ends near pH 14v' =19,95 cm3v
’ Volume added from burette End pOint at pH 7‘/ (4)

n(NaOH) = CV = 0,08 x 19,95 x 103 = 0,0016 molv" .. n(HNO;) = 0,0016 mol (1:1) v’
C(HNOs) =n/V =0,0016 / 25 x 107 = 0,064 mol.dm>v

But dilution: C;Vi= C¢V; .. Ci(10) =0,064(250) .. Ci= 1,6 mol.dm>v'v’

Now,m=nM=1,6 x 63=100,5¢ .. 100,5 g.dm> v .. this acid is suitable

Yes redoxv” electrons are transferred OR the oxidation numbers changev’

n(N204) = V/Vin =40 x 107 v/ 22,4 =0,0018 molv" .. n(HNO3) = 0,0018 /3 x 4 = 0,0024 molv’
m(HNO3) =nM = 0,0024 x 63 =0,15 gv" BUT yield is 75% .. 75% of 0,15=10,11 gv’

DABC i.e. pH of HSOs < HNO; < CH;COOH < KOHY'Y" H,SO. and HNO;s are strong acidsv” .. ionise
completely and will have higher [H30%]v" and lower pH than CH;COOH which is a weak acidv” and only ionizes
partially. KOH is a strong basev” .. will have the highest pH. H,SOy4 is diproticv” .. will have higher [H30%]v'
and thus lower pH than HNOs.

Strong acid .. ionises completely .. [H30"]=2x 0,2 =0,4 mol.dm™ v (diprotic)

[OH]=Kw/[H;0]v =1x10"/0,4=2,5x 10" mol.dm>v

ionisationv’
hydronium ion (or oxonium or hydroxonium)v’
CH;COOH + H,O(¢) O  CH;COO + H30* [CH5CO0™][Hs0*]
o K= 87
initial 0,2 0 0 a [CH,COOH]
change -0,002v +0,002 +0,002v (0,002)(0,002) .
equil  0,198v 0,002 0,002 = oaog x0T

A reaction which transforms chemical potential energyv” into thermal energy. v
Reversev” endothermicv” reaction will be favoured to lower the temperaturev” .. K, will decrease. v/

E°en =E°% —E°% .. 1,4v =136V —E°% .. E°%,=-0,04VV .. Fe/Fe’* v
4
(c/o anode from 7.1.1)  Fe|Fe*(aq, 1 mol.dm™) || Clx(g, 1 atmv")|Cl(ag, 1 mol.dm=v")| Ptv" at 25°Cv orderv’
(-1 per error)
volts are lost due to internal resistance of cellv’
use a shorter wider salt bridge OR use more concentrated electrolyte in the salt bridgev'v’
AgClv
[CI] is decreasingv” .. the reaction which makes more CI'v" i.e. forward reaction, v is favoured (c/o from 7.1.1)

electrolyticv’

electrical energy (from power source) being converted into chemical energy v'v’

(2) AV (b) BV

(a) Remains the samev’; Cu?" produced at anode in same ratio as Cu?" deposited at cathode (onto bracelet) v/
.. [Cu?*] remains constant. v/

(b) Cu > Cu*" +2evv

() it contains precious metals (Ag) v/

(b) Ni is stronger RA than Cuv” .". also gets oxidised at anode to form Ni?* ions in solutionv’. At the cathode,
Cu?" is stronger OA than Ni?* v'.". Cu?" is preferentially reduced while Ni** remains in solution. v/

Membrane only allows positive ions (Na*) to pass throughv” .. the OH- ions formed at cathodev” cannot come into

contact with Cly(g) produced at anode. v/

YY'; the CI" from brine is oxidisedv” to Cl, at positive anode (water is reduced at X, the negative cathode)
(a) Ha(g) v (b) Cla(g) v (c) NaOH(aq) v/

2 NaCl + 2 H,O = Cl, + H, + 2 NaOH reacv prodv'balv’
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