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2020 | Module 1: Progress Check 1

Chemistry

General * Reading time — 3 minutes
Instructions Working time — 30min
+ Write using black pen
+ Draw diagrams using pencil
+ Calculators approved by NESA may be used

+ A formulae sheet, data sheet and Periodic Table are provided at
the back of this paper

Total marks: Section | - 5 marks

15 + Attempt Questions 1-5

+ Allow about 9 minutes for this section

Section Il - 10 marks

+ Attempt Questions 6-8
» Allow about 18 minutes for this section



Section I, 5 marks
Attempt Questions 1-5 Allow about 9 minutes for this section

1) Which of the following correctly identifies a list of substances that are homogeneous?

a) Sugar, aluminium foil, black coffee and paint
b) Salad dressing, aluminium foil, alcohol and soil
c) City air, sugar, sugar water, paint and iron

d) Black coffee, aluminium foil, iron, alcohol and saltwater

2) Which example mixture stated below would use distillation to separate into separate components?
a) A mixture of lead shot and aluminium pellets
b) A mixture of water and olive oil
¢) A mixture of liquid heptane (B.P 98°C) and liquid heptanol (B.P 176°C)

d) A mixture of sugar and iron filings

3) A student saw the following piece of equipment in the lab. She examined it and came to the

conclusion that the main property of the mixture being used to separate the components was?

Separating
funnel

Kerosene oil

Water

e Stopcock

a) Particle size
b) Boiling Point
c) Density
d) Colour
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Section I, 5 marks
Attempt Questions 1-5 Allow about 9 minutes for this section

# Chemistry

4)

5)

Ben wanted to make some copper sulfate crystals. He
started by reacting copper oxide with sulfuric acid. This
produced copper sulfate in solution and left some solid
excess copper oxide in the test tube.

He then used the technique X to remove the copper
oxide and then used the technique Y to reduce the
volume of the solution down by half. The last step was

to use technique Z to form the copper sulfate crystals.

Which of the following correctly identifies techniques X, Y and Z with the correct physical separation

techniques?

a) Technique X = distillation, technique Y = decantation and technique Z= evaporation
b) Technique X = filtration, technique Y = decantation and technique Z= evaporation
¢) Technique X = decantation, technique Y = filtration and technique Z= evaporation

d) Technique X = filtration, technique Y = evaporation and technique Z= evaporative crystallisation

A haematologist was testing blood and was required to separate out the blood cells from the plasma
(liquid that carries the blood cells) as this liquid contains the blood proteins, glucose, hormones and
dissolved ions. In order to do this separation, she needed to use which technique?

a) Distillation

b) Centrifugation

c) Evaporation

d) Electrophoresis (advanced sieving technique to separate a mixture of proteins)
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Section II, 10 marks TEACHER
Attempt Questions 6—8 Allow about 18 minutes for this section
6) Define the following terms and identify the separation technique it is relate to: (6 marks)

i) Miscible liquid:

TeChNIQUE: ...t rcneee e s e sse e e sn e sneennns

ii) Immiscible liquid:

TeChNIQUE: ...t rcneee s e se e cessn e sneeenns

iii) Filtrate:

TeChNIQUE: ...t rcneee s e se e cessn e sneeenns

iv) Distillate:

TeChNIQUE: ...t rcnaee s e se e cassn e sneeenas

v) Homogenous:

TeChNIQUE: ...t s es e se e s snae e sneeenns

vi) Heterogenous:

TeChNIQUE: ...t s es e se e s snae e sneeenns
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Section II, 10 marks

TEACHER
Attempt Questions 6—8 Allow about 18 minutes for this section g Chemistry

7) Label the diagram for this technique. (2 marks)

FILTRATION

E‘t'.ﬁ ”H{

',' Mixturn n: |ir, 'Ji!l
s'»:‘] inSuluEvlu La:n!id
Iuﬂuel
ilter paper - 4
L Filtered soild-

l'fesidur:

i Filtered liquid -
: 1
Filtrate

www.bigstock.com + 321821785

8) Explain how the properties of solubility and size are used in this technique to separate components

of a mixture. (2 marks)
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Chemistry

m

n=——
MM

q = mcAT

pKa = _logIO[Ka]

Avogadro constant, N,

FORMULAE SHEET

n
CcC =—

Vv

AG° = AH° — TAS®

PV = nRT

A=c¢glc= 10g1070

Volume of 1 mole ideal gas: at 100 kPa and

GAS CONSLANT ..eiiiiiiiiieeeciiiieeceiteeeeeiee e e e eeeeebreeeeearaeeeesabaeeeesnneas
Tonisation constant for water at 25°C (298.15 K), K, ...cccevvevenen

Specific heat capacity of water

Compound

Barium carbonate
Barium hydroxide
Barium phosphate
Barium sulfate
Calcium carbonate
Calcium hydroxide
Calcium phosphate
Calcium sulfate
Copper(Il) carbonate
Copper(II) hydroxide
Copper(Il) phosphate
Iron(II) carbonate
Iron(IT) hydroxide
Iron(II) hydroxide
Iron(I1I) phosphate

pH = —log,[H"]

at 0°C (27315 K) oo 2271 L
at 25°C (298.15 K) cevveeevereeerenns 2479 L
8.314 J mol ' K!
1.0x 10714

DATA SHEET

Solubility constants at 25°C

K,
2.58 x 107
2.55%x 1074
1.3 %x 107
1.08 x 10719
3.36 x 107
5.02x 107
2.07 x 107
4.93 x 107
1.4 % 10710
2.2x 10720
1.40 x 1077
3.13x 1071
4.87 x 107"
2.79 x 107

9.91 x 10716

Compound

Lead(II) bromide
Lead(II) chloride
Lead(II) iodide
Lead(II) carbonate
Lead(II) hydroxide
Lead(II) phosphate
Lead(II) sulfate
Magnesium carbonate
Magnesium hydroxide
Magnesium phosphate
Silver bromide

Silver chloride

Silver carbonate
Silver hydroxide
Silver iodide

Silver phosphate

Silver sulfate

K,
6.60 x 107°
1.70 x 107
9.8 x 107
7.40 x 10714
1.43 x 1071
8.0x 107+
2.53x 1078
6.82 x 107°
5.61 x 10712
1.04 x 1074
535%x 1071
1.77 x 10710
8.46 x 10712
2.0x 1078
8.52x 107"
8.89 x 107"
1.20 x 107



Infrared absorption data

13C NMR chemical shift data

Bond Wavenumber/cm™! Type of carbon 3/ppm
|
N—H 3300-3500 —C—C— 5-40
(amines) | |
|
O—H 3230-3550 R — C —Clor Br 10-70
(alcohols) (broad) |
|
R—C—C—
C—H 28503300 TR 20-50
0]
| /
O—H 2500-3000 R—C—N 25-60
(acids) (very broad) | \
| alcohols,
C=N 9920-2260 — ? — O — ethers or 50-90
esters
\ /
c=~¢C 90-150
C=0 1680-1750 / \
R—C=N 110-125
C=C 1620-1680
110-160
R—C— esters or
cC—0 1000-1300 I s 160—185
0]
R—C—
Cc—C 750-1100 I aldehydes 190-220
0 or ketones
UV absorption

(This is not a definitive list and is approximate.)

Chromophore A pax (NM) Chromophore A pax (NM)
173 178
C—H 122 C=C
196 222
Cc—C 135 CcC—Cl 173
=C 162 C—Br 208




Some standard potentials

K'+e”

Ba’" + 2e”

Ca’ + 2e”

Na* +e”

Mg?* + 2¢”

AP* + 3e”

Mn?t + 2e”

H,O +e”

Zn*t + 2e”

Fet + 2¢”

Ni%* + 2e”

Sn?* + 2e”

Pb** + 2e”

H" +e

SO,* +4H" + 2¢”
Cu®* + 2¢”

10,(g) + H)0 + 2¢”
Cu™ +e”

IL(s) + e

%Iz(aq) +e

Fe’™ + e

Agt+e”

IBry(l) + ¢
%Brz(aq) +e
10,(g) + 2H" + 2¢”
1ClL(g) + ¢

1 2- + -
§Cr207 + 7H™ + 3e

1ClL(aq) + €
MnO,” + 8H" + 5¢”

%Fz(g) +e

£t (P

K(s)

Ba(s)

Ca(s)

Na(s)

Mg(s)

Al(s)

Mn(s)

TH,(g) + OH™
Zn(s)

Fe(s)

Ni(s)

Sn(s)

Pb(s)

7H,(8)
SO,(aq) + 2H,0
Cu(s)

20H"

Cu(s)

-

-

F62+

Ag(s)

Br-

Br~

H,0

Cl-

Cr** + IH,0
Cr-

Mn** + 4H,0
-

294V
291V
287V
271V
236V
-1.68 V
-1.18 V
-0.83V
-0.76 V
-0.44 V
-0.24V
-0.14 V
-0.13V
0.00 V
0.16 V
034V
040V
052V
0.54 V
0.62V
0.77V
0.80 V
1.08 V
1.10 V
1.23V
1.36 V
1.36 V
140 V
151V
289V

Aylward and Findlay, SI Chemical Data (5th Edition) is the principal source of data for
the standard potentials. Some data may have been modified for examination purposes.
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