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Answer ALL the questions. Write your answers in the spaces provided.
SECTION A
1. Use the Periodic Table to identify the element that
(a) mainly consists of atoms which possess no neutrons.
1)
(b) forms a covalent oxide and hydride whose molecules contain three and four atoms
respectively.
1)
(c) forms a bromide, XBr,, with a molar mass of 184 g mol™'.
1)
(d) consists of atoms each weighing 6.7 x 10**g.
[The Avogadro constant = 6.0 x 10?* mol™']
1 Q1
(Total 4 marks) 7
J
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2. Lithium reacts with nitrogen to form lithium nitride, Li;N.
6Li(s) + Ny(g) — 2Li3N(s)
Calculate the volume of nitrogen, measured at room temperature, needed to make 10 g of
lithium nitride.
Use the Periodic Table as a source of data.
[The molar volume of a gas is 24 dm® mol! at room temperature]
Q2

(Total 3 marks)

N 3 4 3 7 4 A 0 3 1 6

3

Turn over



( Leave\
blank
3. (a) Chromium sulphate, Cry(SO,);, forms a deep green solution when dissolved in
water.
Give the formula of the positive ion released into solution by the chromium
sulphate.

(b) To show the migration of ions, an experiment was set up as shown in the diagram
below. A small drop of concentrated chromium sulphate solution was placed in the
centre of the paper.

+ —
< O -

T~

Filter paper soaked
Cry(S0y4)s3(aq) in tap water

Microscope slide

Describe what would be seen after the current had flowed for about 10 minutes.
Explain your observations.

(Total 3 marks) 7
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4. Hydrated beryllium nitrate decomposes on heating as follows.
Be(NOs),.3H,0(s) — BeO(s) + 2NOy(g) + 20,(g) + 3H,0()
(a) Write down TWO observations which can be made during this process.
(2)
(b) Relevant standard enthalpy changes of formation are given in the table below.
Standard enthalpy change of
formation, AH;
/ kJ mol™!
Be(NOs),.3H,0(s) —787.8
BeO(s) —609.6
NOy(g) +33.2
O1(g) 0
H,O(1) —285.8
(i) Why is the standard enthalpy change of formation of gaseous oxygen zero?
1)
(i1) Calculate the standard enthalpy change for the decomposition of hydrated
beryllium nitrate.
Remember to include a sign and units in your answer.
2) Q4
(Total 5 marks) 7
TOTAL FOR SECTION A: 15 MARKS
J
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SECTION B
5. A sample of the element strontium consists of three isotopes, **Sr, #’Sr and %Sr.

(a) (1) Use the Periodic Table to complete the table below, showing the atomic structure
of each of these isotopes.

Number of Number of Number of

Isotope
p protons neutrons electrons

86Sr

87Sr

SSSI.

2

(i1) Complete the electronic configuration of a strontium atom.

(b) The mass spectrum of a sample of strontium is shown below.

10+

Intensity

0 ‘ l |
85 90

Relative isotopic mass

(1) Write down the intensities of the three isotopes.

(1)
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(i1) Calculate the relative atomic mass of strontium in this sample. Give your answer
to three significant figures.
(2)
(c) Some ionisation energies for strontium are shown in the table below.
Ist 2nd 3rd
Tonisation energy / kJ mol™! 550 4210
(1) Explain what is meant by the second ionisation energy of strontium.
(2)
(i1) Estimate a value for the second ionisation energy of strontium.
1)
(d) You are provided with a small sample of a metal which is either strontium or barium.
Briefly describe a test you could carry out to identify which of these metals is present.
Give the observation you would make for each metal.
@ | Q5
(Total 12 marks)
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CH,OH
6. The compound with the formula, ‘ , was formerly known as ethylene glycol.
CH,OH

(a) (1) Give the systematic name for ethylene glycol.

(b) Write a balanced equation for the complete combustion of ethylene glycol.
State symbols are not required.

2

(c) In each of the following cases, give the structural formula of the organic compound
formed when

(1) excess sodium is added to ethylene glycol.

2

(i1) ethylene glycol is refluxed with excess acidified sodium dichromate(VI)
solution.

0y
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(d) Ethylene glycol can be manufactured from epoxyethane, which has the following
structural formula:
CHZ_CHZ
N/
O
Suggest a reagent which could be added to epoxyethane to carry out this conversion.
1 Q6

(Total 8 marks)

/
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7. (a) The table below gives the atomic and ionic radii of three metals in Group 2.

Atomic radius Ionic radius
Metal
/ nm / nm
Calcium 0.174 0.100
Strontium 0.191 0.113
Barium 0.198 0.136

(1) Why is the atomic radius of strontium greater than that of calcium?

(i1)) Give TWO reasons why the ionic radius of each metal is so much smaller than
its atomic radius.

(b) Bone consists of a complex mixture of calcium compounds, such as calcium
phosphate, Ca;(POy),.

In an experiment to estimate the percentage of calcium present, 2.0 g of bone were
crushed and heated strongly until there was no further loss in mass. The calcium
phosphate decomposed, forming calcium oxide and evolving gaseous phosphorus(V)
oxide, P,Os. An excess of water was added to the residue, and, after filtration, a
solution of calcium hydroxide was obtained.

(1) Write down the formulae of the TWO ions present in calcium phosphate.

10
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(i) Write a balanced equation for the reaction which occurs when calcium phosphate
is heated. State symbols are not required.
1)
(ii1) Assuming that 0.0060 mol of calcium hydroxide is present in the solution,
calculate the percentage by mass of calcium in the bone sample.
(2)
(iv) Assuming that the practical work has been carried out accurately, suggest TWO
reasons why the answer obtained in (ii1) might have been too low.
@ Q7
(Total 9 marks) 7
J
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8. If oxygen supplies are limited, human muscle cells are able to break down glucose into
lactic acid by way of the simplified stages shown below. The names given are not the
systematic names of the compounds.
CeH,06 — 2CH,OHCHOHCHO — 2CH;COCO,H — 2CH;CHOHCO,H
glucose glyceraldehyde pyruvic acid lactic acid
(a) (i) Draw a circle around a secondary alcohol group in one of the formulae above.
1)
(i1)) On the formula below draw a circle around the group in pyruvic acid which
causes it to be classified as an acid.
CH;COCO,H
1
(ii1) Into which other group of compounds can pyruvic acid be classified, apart from
being a carboxylic acid?
1
(iv) Draw the fully displayed formula for glyceraldehyde.
ey
(v) Explain why the conversion of pyruvic acid into lactic acid is a reduction.
1)
J
12
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(b) The concentration of a solution of lactic acid was determined by measuring the
temperature change in its reaction with sodium hydrogencarbonate, NaHCO;.
25.0 cm? of the lactic acid solution were placed in a polystyrene cup and the initial
temperature was taken. An excess of solid sodium hydrogencarbonate was added in
small portions until the reaction was complete. The final temperature was recorded.
The results are given below.
Volume of aqueous lactic acid / cm® 25.0
Initial temperature / °C 22.2
Final temperature / °C 15.6
(1) Identify the gas evolved when lactic acid reacts with sodium
hydrogencarbonate.
1)
(i1)) Why was the sodium hydrogencarbonate added in small portions?
1)
(111) Calculate the energy change occurring during this experiment. Give a unit with
your answer.
You may assume that
e the specific heat capacity of the solution is 4.2 J ¢! °C™!
e the volume of solution remains constant during the addition of the sodium
hydrogencarbonate
e the density of the solution is 1.00 gcm™.
(2)
J

13
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(iv) A data book gives the enthalpy change of this reaction as +45.2 k] mol™!. Use
this information and your answer to (b)(iii) to calculate

e the number of moles of lactic acid present in the cup

e the concentration of the lactic acid solution in mol dm™.

(2)
(¢) As a check on the results from the experiment involving the measurement of
temperature change, the concentration of the lactic acid solution was also determined

by titration with a standard solution of sodium hydroxide.

The equation for this reaction is

CH3CHOHCO,H(aq) + NaOH(aq) — CH;CHOHCO;,Na(aq) + H,O(l)

10.0 cm? of the lactic acid solution required 8.5 cm® of a solution of sodium hydroxide
of concentration 0.80 mol dm™.

Calculate the number of moles of sodium hydroxide used.

Deduce the number of moles of lactic acid present in 10.0 cm?.

Calculate the concentration of the lactic acid solution in mol dm.

(&)

Leave )
blank
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(d) Suggest TWO reasons why the value for the concentration of lactic acid obtained by
measuring the temperature change is usually lower than that determined by titration.

(Total 16 marks)
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TOTAL FOR SECTION B: 45 MARKS
TOTAL FOR PAPER: 60 MARKS

END

N 3 4 3 7 4 A 0 1 5 1 6



(£852) {¥sz) (952) {ese) (vsz) (1sz) (5%2) [Viz4] (€v2) [t474] (z€2) 8ez (1€2) [4x4 SUENTETE)
I 3] I3qoN najapuapy | whiwsay wnimaisury | wnwiope) | wnyayiag wnungy wmauawy | wnuoinld | wniumday wnveny  wnunoelold | wnuoyy 1
el ON PW w4 s3 10 38 wy wy nd dn n ed ui apIUIPYy <«
€01 20t 101 00t 66 86 16 96 56 6 £6 143 18 06
SLL el 691 91 591 €9l 651 161 61 054 (zb1) L 84 orl
wniwAp Sjuswsja
wnnain wnigsauA wnyny) wngi3 wniwioy | wmsosdsAg | wmiqua) | wniopeg | wmdoin3 | wnueweg | wnipawosd | waiwApoan | -osseld wniagy apiueyue «
n A | w | 43 oH | Ad | aL | po | n3 | ws | wd | pN id D pluetue]
73 (73 69 89 4 99 59 9 £9 9 19 09 85 85
"o [T [T e T @@ (92) €z
wnmxay wnyuad wnipenb
-jiuupy -jiuup -jluun wniunay wnipey wnjouely
yun dun bun oY ey i L
901 501 0L < Ama 88 8
(zez) (012) (o2} 60Z 1174 44 102 L6l G61 z6l 061 981 8l 181 8Ll 6EL Lel gel
uopey auneisy wniuojod yinwsig peal wnijjeyj Anasapy piog wnune|d wnipu| wniwsg wniuayy uasbun] wnjejue| wniujey wnueyiue) wnueg wnsae)
uy W od g qd 1L BH ny d | SO Gt M el H < eq eg sJ 9
98 68 8 €8 8 18 08 6L 8L 7] 9L SL 174 €L [43 18 95 S5
€L 1743 8zi al 1113 Sti Zll 801 901 €01 [(1]3 (66) 96 £6 16 68 88 58
uouay auipo| wapnjiaL | Auvownuy ulp wnipuy wnwpe) 1nS Ipejled Ipoyy wayiny 13uyoay PaAlON 1qOIN wniuodsz wnLRA wnguong | waipigny
ax | al qs us uj PD By Pd Yy ny oL oW aN iz A iS qd S
5 £5 (4] 1S 0% (17 1 L 9 St 124 e 144 Ly 14 6E 8¢ £
8 08 6L SL €L 0L ¥'59 S€9 65 69 96 55 4] L} 8 - 14 o 8¢
uoydAry auluosg wniualasg Juassy wnlewiag wnyeg auz 1addog 13%IN eqo) uos| assuebuepy | wnwoiy) wntpeuep wnuen wnipuess wnoie) wnisselnd
H 19 G svY 99 e9 uz no IN 0D o4 U 19 A 1L 39S el A 14
9¢ SE Ve €€ 4% e 13 62 8z 24 9z 14 174 €2 144 1z 174 6t
o §'GE 43 13 8z 114 (4 €2
uobuy auuoy) inyding snioydsoyq uoayIg wmuwn)y wnisaubepy wnipos
Iy 12 S d IS I B eN €
8L n 9 Sl 148 £l 4% t
0 61 9l vl 4 1" 6 L
uoapN auuon|{ uabAxg uabosN uoqse) uoclog wnijliag wniyiry
N 4 0] N o] <] °g | [4
ot 6 8 L 9 S v €
,.low B
u| ssew Jejol
3 aweN i
wntjay |oquiAkg uaboiphy
o9H JaquIinp 21woly H l
L
4
Aay pouayg
0 L 9 S v € dnoip 4 !

319Vl J100I43d JHL

16

6

1

N 3 4 3 7 4 A O



