1. Which gas sample contains the smallest number of molecules?

A. 4 g of helium _ii | el

|
6 g of oxygen <o T o8 oo

C. 28 g of carbon monoxide %— = Jmol

)

D. 28 g of nitrogen —2,% 2w
2. Which gas sample has the greatest mass?
A.5.0moles of Clz 5 » 2% 55.5= 355
B. 10.0 moles of O2 lox}2 = 52°
@15.0 molesof N2 'S5 r)y-¢)o
D.20.0 moles of Hp ~ 2o% L = o

24+1x35.8°7 {
3. Which sample of magnesiumchloride, MgClz, contains the same number of moles as

JE——

69.6 g of potassium sulfate, K2SO4? bq. 6 LY ol
_— - T " mo
A.19.0g¢ F 1+ 31t N4
B.28.5¢
swo= 38
C)38.0¢ R ")
D.475¢g

4. The compound magnesium nitrate has the formula Mg(NOs)z.

What is the relative formula mass of magnesium nitrate?

A. 86 24t (144 k) x 2= 148

CORRECTION




5. The relative formula mass, M, of calcium carbonate, CaCOs, is 100. What is the mass
of carbon present in 100 g of calcium carbonate?
(A)12g
B.36 g
C.40¢
D.60g

6. Four fertilisers are each supplied in 100 kg bags.

Which fertiliser supplies the greatest mass of nitrogen per 100 kg bag?

. . Qx4 _o2y - o
A. ammonium nitrate, NH4NOs N O ; o 35/
B. ium phosph NH4)sPO S« S ST Y
ammonium phosphate, (NH4)3sPO4 T T 2§27
C. ammonium sulfate, (NH4)2SO4 _2¢% 2% _ 2] 27

I8!]_15)_‘(‘l’(\llb - 1L
urea, CO(NHz)2 _2¥% 2% | 43,0
ETT P T e

7. A sample of an iron oxide contains 50.4 g of iron and 21.6 g of oxygen.

What is the empirical formula of the iron oxide?F

” ()
A. FeO 504 26
b
B. FeO3
@FezOs ° 01 SN
D. FesO:2 | 1§

2 3

CORRECTION




8. An oxide of nitrogen has the following composition by mass: N, 30.4%; O, 69.6%. It has

a relative molecular mass of 92. 0.4 T4
What is the molecular formula of the oxide of nitrogen? e B
A.NO T2 3]
B. NO2 = 1.2
C.NO4 NOy  1g+2dl=p b
D. N2O4 Te-v
N2 o4
9. Propane burns in oxygen.
CsHs + x O2 — 3CO2 + /)-/‘-Hzo
Which values of x and y balance the equation? bth=lo=2:S
X y
@ 5/ | 4v
B 7 a4V
Cc 10 8
D 13 8

10. The equation for the reaction between magnesium and dilute sulfuric acid is shown.
The M of MgSO4 is 120.

Mg + H,SO; —» MgSO4 + H,
Which mass of magnesium sulfate is formed when 12 g of magnesium completely

reacts with dilute sulfuric acid? l;_ X120
A.5¢g
B.10g
@60 g
D.120 g

CORRECTION




11. Phosphorus reacts with oxygen to form phosphorus(lll) oxide as shown.
4P(s) + 302(g) — 2P20s3(s)

Which mass of phosphorus(lIl) oxide is produced from 6.2 g of phosphorus?

A11g 5.2 1 B
5556 T3 % (3l xxt ) =1 |
@11.09

D.22.0g

12. Magnesium burns in oxygen to form magnesium oxide. The equation for the reaction is
shown.
2Mg + O2 — 2MgO

Which mass of magnesium oxide is formed when 48 g of magnesium is burned?

A.20g 4%
—r X (25+1b):= 3o
B. 40 g )7 8
80g
D.160 g

13. The thermal decomposition of 12.5g of limestone (impure calcium carbonate) produces

5 g of calcium oxide.

Which mass of calcium oxide is produced by the thermal decomposition of 30 g of

limestone? %;-S «T = ]lj
A. 69
(B) 129

C. 15¢g

D. 24¢g

CORRECTION




14. Magnesium carbonate decomposes on heating to form magnesium oxide and carbon
dioxide as shown.
MgCO3z — MgO + CO2

How much magnesium carbonate is needed to make 5.0 g of magnesium oxide?

A.359g 5.0

yeas (24 + 1243 x@
B.4.0g
C.6.5¢

(Ey05g

15. Calcium carbonate, CaCOs, reacts with dilute hydrochloric acid to produce carbon
dioxide. The equation for the reaction is shown. The relative formula mass of calcium
carbonate is 100.

CaCOs + 2HCI — CaClz + H20 + CO2
10 g of calcium carbonate is reacted with an excess of dilute hydrochloric acid.

Which mass of carbon dioxide is produced?

|O
A.22g oo XHa
B.28g
C)d44g
D.44 g

CORRECTION




16. Calcium carbonate is heated. Calcium oxide and carbon dioxide gas are formed.
The equation for the reaction is shown.
CaCOs — CaOl + CO2

225 kg of calcium carbonate is heated until there is no further change in mass. The

yield of calcium oxide is 85 kg. 296
What is the percentage yield? e X (40‘%): 1269

o 72 ER AL
@7.5%

D. 85.0%

17. 90 g of glucose is dissolved in water. The glucose solution is fermented.
CsH1206 — 2CO2 + 2C2HsOH
glucose,Mr =180 ethanol, Mr = 46
After the fermentation finishes, 6.8 g of ethanol is obtained from the solution.

What is the percentage yield of ethanol?

90
e ) xUh =4
A.7.4 % X E Ej
B.7.6
@148 —}O'% X0 = 1Y, }
' 4h
D. 29.6

CORRECTION




18. A student mixed together 25.0 cm? of 1.00 mol/dm3 hydrochloric acid and 25.0 g of
calcium carbonate.
CaCOs + 2HCI — CaClz2 + H20 + CO2
What is the maximum volume of carbon dioxide gas that could be collected at room
temperature and pressure?
A. 300 dm3 -
_ kO
B. 6.00 dm?3 h([&‘cm)’ ( o0 =035 hM’J<
C. 0.600 dm? _
n (OD\,) = li n(H C\): 0.0 | A VNB’&)
@0.300 dm3
Y = 00195 %24 > 0.4 om’
19. The equation for the combustion of ethane is shown.
2C2Hs + 702 — 4CO:2 + 6H20

Which volume of carbon dioxide, at room temperature and pressure, is formed when

(Kl 0-05 x[= 0028 me| > limiking

0.5 moles of ethane burn?
A. 48 dm3
24 dm?
C.12dms
D.6dm?3

05 )
— X4 x24=24

20. The equation for the reaction between potassium carbonate and nitric acid is shown.
K2CO3 + 2HNO3 — 2KNOs + H20 + CO2

Which volume of carbon dioxide is produced from 69 g of potassium carbonate?

69

A. 6 dm?3 — . 69 .

®2d X 3 V2l - kr  O48
. m

C.24 dm? 0.486x24=1.7 dw’

D. 48 dm3

CORRECTION




21. The equation for the reaction between calcium carbonate and dilute nitric acid is shown.
CaCOs(s) + 2HNOsz(ag) — Ca(NOs)2(aq) + CO2(g) + H20(1)
25 g of calcium carbonate is reacted with an excess of dilute nitric acid.
Which mass of calcium nitrate and which volume of carbon dioxide is produced at room

temperature and pressure?

oo Vi ’
20.2C |no
mass of volume of (®

calcium nitrate/g | carbon dioxide /dm®

MUCA(NR): )= o 4{+3 )2 = b4
< 29 6

o)
D ~
B o9 onb*w 12

A
B

Q’M 41V = &/

D a V 12

(9]

22. An experiment was done to determine the formula of a hydrocarbon, CxHy.
10 cm3 of the gaseous hydrocarbon, CxHy, was burned in an excess of oxygen to form
20 cm? of carbon dioxide and 30 cm? of water vapour.

What is CxHy? _’20 , 5’0)()\ - 2 . b
A. CH4

23. Which gas sample contains the most molecules?
A. 24 dm? of carbon dioxide, CO- %3 S

@4 g of hydrogen, Hz é - )_W\
C. 36 dm3 of hydrogen chloride, HCI ?>l>/l“(> =5 h»ol

D. 14 g of nitrogen, N2 _\ie 2.3 mo\
CORRECTION i




24. A tablet contains 0.080 g of ascorbic acid (Mr = 176).

What is the concentration of ascorbic acid when one tablet is dissolved in 200 cm? of

water? _O.o&0 i"
(7 -3
— 3 -
A. 9.1x10° mol/dm — 217 X10

B. 4.5x10~* mol/dm3
C.9.1x102 mol/dm3
(@2.&(10—3 mol/dm3

25. What is the concentration of a solution that contains 25.0 g NaOH in 500 cm3 of water?

A. 0.125 mol/dm3 Q2T
w

B. 0.800 mol/dm?3 2 = )25
D.

@1 .25 mol/dm?
D. 3.20 mol/dm3

26. 25.0 cm? of 0.100 mol/dm?3 aqueous sodium hydroxide is neutralised by 24.6 cm? of
dilute sulfuric acid.

What is the concentration of the dilute sulfuric acid?

(A)0.0508 mol/dm® SNpoH + HaSty
B. 0.0984 mol/dm3 Y\(MaDH) = 5,08 xO.S 20,0008 W{)
3 -
C. 0.102 mol/dm nH2 Q)z): lz MMmP‘) >0.001 25 "‘"{)
D. 0.203 mol/dm3 -

LHQ\M] vy 0.6T0F

CORRECTION
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D+ ++20bt | = Lo
27. A solution of ethanoic acid, CHsCOOH, has a concentration of 2 mol/dm3.

Which statement about this solution is correct?

A. 20 g of ethanoic acid is dissolved in 10 cm? of water. ¢
30 g of ethanoic acid is dissolved in 250 cm? of water.

C. 60 g of ethanoic acid is dissolved in 1 dm? of water.

D. 120 g of ethanoic acid is dissolved in 2 dm3 of water. X

28. A solution of sodium carbonate, Na2COs, has a concentration of 0.03 mol/dm3.

Which mass of sodium carbonate is dissolved in 1 dm? of this solution?

A.1.06 g 23 %2+ 121 16% 3= o,
X 0.0 =3,
B.)3.18 g > ‘\?fj
C.10.60 g
D.31.80¢
A
—:O.\W\,\)\

29. 4.00 g of solid sodium hydroxide is added to water to make a solution with a

concentration of 0.200 mol/dm3. o. |
0,2_ = O‘S dh\b

What is the volume of water used?
A.0.5cm3

D. 2000 cm3

CORRECTION
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30. The concentration of a hydrochloric acid solution is 0.5 mol/dm3.
How many moles of hydrochloric acid are present in 25 cm? of this solution?
(Aoores D5 X ITXOZ 00125
B. 0.0200
C.125
D. 20.0

31. Calcium carbonate reacts with dilute hydrochloric acid. The equation for the reaction is
shown.
CaCOs + 2HCI — CaClz + H20 + COz2
1.00 g of calcium carbonate is added to 50.0 cm?3 of 0.0500 mol/dm3 hydrochloric acid.

Which volume of carbon dioxide is made in this reaction?

@ 30 cm3 V\(Co\(pb) = Z—Lg =o.0| ;wo\
B. 60 cm® nhcl )= 0.0500X TOXP = B 008 mo| > l;m:ﬁj
C.120 cm?
D. 240 cm® n(Co) = 3n(H 0) = 0.001 75 inef

Y 2 b Xo.omN > 0ok =1y om®

CORRECTION
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limikes
32. Calcium carbonate reacts with dilute/hydrochloric acid according to the equation shown.
CaC0s + BHCI = Callz + COs + O
10 g of calcium carbonate is reacted with 100 cm3 of 1 mol/dm?3 hydrochloric acid. The
following statements are made.
1 1.2 dm3 of carbon dioxide is formed. /
2 5.6 g of calcium chloride is formed. \/
3 4.8 g of carbon dioxide is formed. X
4 No calcium carbonate is left when the reaction is completed. ¢
Which statements about the reaction are correct?
@1 and 2
B.1and 4
C.2and 3

D.3and 4

CORRECTION
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33. A 0.095 g sample of gaseous element Y occupies 60.0 cm?3 at room temperature and

pressure.
(a) Determine the number of moles of element Y in 60.0 cm3.

bo.o )(\D—3 0 \

—2% = (©.002S mo

(b) Calculate the relative molecular mass of element Y and hence suggest the identity of

6.095
element Y. M= e =38
2§+2=19

T

(c) A 1.68 g sample of phosphorus was burned and formed 3.87 g of an oxide of
phosphorus.

Calculate the empirical formula of this oxide of phosphorus.

b8 23]l
WP): o)z AT AR g SHENRE
=25

P)DS

(d) Another oxide of phosphorus has the empirical formula P20s.
One molecule of this oxide of phosphorus contains four atoms of phosphorus.

Calculate the mass of one mole of this oxide of phosphorus.

P4O|o
4 x|+ \D)(lL =234

CORRECTION




34. Many organic compounds, such as alcohols, carboxylic acids and esters, contain the
elements carbon, hydrogen and oxygen only.

(a) Compound R has the following composition by mass: C, 60.00%; H, 13.33%; O,

26.67%.
Calculate the empirical formula of compound R.
bo 1233 244]
i \ : b :_;:|_7>.$le.67
- 5 : 8: \
C3Hs0

Ixin+4 k=
A 2x: 44

14

(b) Compound S has the empirical formula C2H+O and a relative molecular mass of 88.

Calculate the molecular formula of compound S.

CA HeO,

CORRECTION
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35. Forsterite is another rock which contains a magnesium compound.

A sample of forsterite has the following composition by mass: Mg, 2.73 g; Si, 1.58 g; O,
3.60 g. Calculate the empirical formula of forsterite.

273 )58 . 3fs
24 23 16

fl

O-114: Oopshs: 0.225
2 4

]

36. Nickel(ll) iodide crystals are hydrated. A sample of hydrated nickel(ll) iodide crystals

has the following composition by mass: Ni, 14.01%; |, 60.33%; H, 2.85%; O, 22.81%.
Calculate the empirical formula of the hydrated nickel(ll) iodide crystals.

4o o3y 235 223

Sjll),‘l’\.\b

0.28] : 045+ 2.35 1.4 2

[

|‘-2"I'2:Jo

Ni 12‘[31’\2,0

CORRECTION




37. Sulfur dioxide reacts with aqueous sodium sulfite to produce a compound with the

following composition by mass: 29.1% Na, 40.5% S and 30.4% O
Calculate the empirical formula of this compound

29 | 4es 304
2% 22 Ib
‘-Iz] 127
=1 )S =2:2:3
Na2S20,

38. Phosphorus forms another compound with hydrogen with the following composition by
mass: P, 93.94%; H, 6.06%.

(a) Calculate the empirical formula of the compound

3% 6ok

50 |
= 23.0%: 0
= \'. )
PH2
!
5)
(b) The compound has a relative molecular mass of 66

Deduce the molecular formula of the compound

P2H4

CORRECTION

16
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39. Tin is a metallic element in Group IV. Its main ore is cassiterite which is an impure form
of tin(IV) oxide, SnOx.
Tin also occurs in stannite, Cu2FeSnSa.

(a) Calculate the relative formula mass, M, of Cu2FeSnSa.

bt w2+ ¢l 4 Q-+ 32x4 = 45 \

(b) The Mr of SnO2 is 151.

Calculate the percentage of tin by mass in SnOz.

I

o Xlov=78.8%

CORRECTION
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(c) The percentage of tin by mass in Cu2FeSnS4 is 27.6%.
Use this information and your answer to (b) to suggest whether it would be better to
extract tin from SnO2 or Cu2FeSnSa.

Explain your answer. SILO)

1+ has ﬁv&er Sh o condent.

40. Iron(ll) sulfate decomposes when heated strongly.
2FeS04(s) 2 Fe203(s) + SO2(g) + SOs(g)
15.20 g of FeSOa4(s) was heated and formed 4.80 g of Fe203(s).
[Mr, FeSO4 = 152; M;, Fe203 = 160]

Calculate the percentage yield for this reaction.

| |S.)o -
X oy X1bo =8
4. o .

—g X\oo=bb%

CORRECTION
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41. A teacher heated 18.8 g of copper(ll) nitrate.

(a) Complete the chemical equation for the reaction.

(b) Calculate the number of moles of copper(ll) nitrate present in the 18.8 g.

18.%
L4+ (\L}'\]}XIB) x2

= O‘(MO\

(c) Calculate the maximum number of moles of oxygen that can be made by heating
18.8 g of copper(ll) nitrate.
O.0S ww\

(d) Calculate the maximum volume of oxygen at room temperature and pressure, in
cm?, that can be made by heating 18.8 g of copper(ll) nitrate.

0.65 24 x [o° = 2,00 Gm >

CORRECTION
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42. Calcium chlorate(V), Ca(CIOs)2, is made by reacting calcium hydroxide with chlorine
gas.
6Ca(OH)2 + 6Cl2 > Ca(ClOs)2 + 5CaClz + 6H20
8.88 g of calcium hydroxide and 7200 cm? of chlorine gas are mixed together.

(a) How many moles is 8.88 g of calcium hydroxide?

858

—_— - o |
4o+ |+ O-156

(b) How many moles of chlorine gas is 7200 cm3?

7 06 %D 2
T = (5.5 mo\

(c) What is the maximum number of moles of calcium chlorate(V) that can be made from

8.88 g of calcium hydroxide and 7200 cm3 of chlorine gas?

N((H(Cl0a)s) = £ n(Calon)) = 0.02bmol

CORRECTION
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(d) What is the maximum mass of calcium chlorate(V) that can be made from 8.88 g of

calcium hydroxide and 7200 cm? of chlorine gas?

M(UA(C(05)1)=40 ¢ (305 + 3xip) x2 = 2o

m= ),bj\( 0.0 )_/(3:5 55

The experiment is repeated using different amounts of calcium hydroxide and
chlorine gas.
The maximum mass of calcium chlorate(V) that can be made in the experiment is
4.844g.

(e) The actual mass of calcium chlorate(V) made in the experiment is 3.63 g.

Calculate the percentage yield.

365
434

Xloo = 73%

CORRECTION
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43. Nitrates such as ammonium nitrate are used as fertilisers.
The final stage in the production of ammonium nitrate is shown in the equation.
Ca(NOs3)2 + 2NH3 + CO2 + H20 = 2NH4NOs + CaCOs
Calculate the maximum mass of ammonium nitrate that can be produced from 820 g of
calcium nitrate, Ca(NQOs)z2, using the following steps.
The relative formula mass, M, of calcium nitrate, Ca(NOs)z2, = 164.

(a) Calculate the number of moles of Ca(NOs)z2 in 820 g.
8206

(b4

=T ol

(b) Deduce the number of moles of NHsNOs produced.

| O W\D\

(c) Calculate the M: of NH4NOs.
14 +4 T+ 3xIb= o

(d) Calculate the maximum mass of ammonium nitrate produced.

| ©XFD = E'ﬁij

CORRECTION
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44. Some car airbags contain sodium azide.

When a car airbag is used the sodium azide, NaNs, decomposes. The products are
nitrogen and sodium.
The equation for the decomposition of sodium azide is shown.
2NaNs(s) = 2Na(l) + 3N2(g)
Calculate the mass, in g, of sodium azide needed to produce 144 dms? of nitrogen using

the following steps.

(a) Calculate the number of moles in 144 dm?3 of N2 measured at room temperature and

44
pressure. 57 = Jo MD\

(b) Determine the number of moles of NaN3 needed to produce this number of moles of

Ne.
° b x 2 =4 mol

(c) Calculate the relative formula mass, M, of NaNs.

25 t5%il =45

(d) Calculate the mass of NaN3z needed to produce 144 dm3 of No.

4 x5S = Q(uj

CORRECTION
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45. Ammonia reacts with chlorine. The chemical equation is shown.
2NHs(g) + 3Cl2(g) > N2(g) + 6HCI(g)
Calculate the volume of chlorine, measured at room temperature and pressure, needed

to react completely with 0.68g of ammonia.

N\(l\\Hs) N

0.6%F
T

0.64&
2

Q _‘VSQ\I\’L&Y = ]qk“ AW\b

- co,b‘-\— W\o\

x} = 0.0b b\

46. Ammonia reacts with oxygen as shown.
4NHs(g) + 502(g) = 4NO(g) + 6H20(g)
Calculate the volume of oxygen at room temperature and pressure, in dm3, that reacts

with 4.80 dm? of ammonia.

4o

i
¥ = b.oo g
A\-

CORRECTION




47. Calculate the volume of chlorine gas, Cl2(g), at room temperature and pressure, that
reacts completely with 400 g of TiO2(s) using the following steps.
TiO2(s) + 2Cl2(g) + 2C(s) = TiCls(g) + 2C0O(g)
(a) Calculate the relative formula mass, M, of TiOx2.

48+ 2x1=Ro

(b) Calculate the number of moles in 400 g of TiOx2.

‘oo \
o

(c) Determine the number of moles of Clz that react with 400 g of TiO-.

V\(C(b) = [D W\D\

(d) Calculate the volume of Cl2 that reacts with 400 g of TiO-.

15 x 2P =20 o n”

25

CORRECTION
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48. Copper(ll) sulfate crystals, CuSO4-5H20, are hydrated.
Copper(ll) sulfate crystals are made by reacting copper(ll) carbonate with dilute sulfuric
acid. The equation for the overall process is shown.
CuCOs + H2S04 + 4H20 > CuS04-5H20 + CO2

step1  Powdered solid copper(ll) carbonate is added to 50.0 cm? of 0.05 mol/dm3
sulfuric acid until the copper(ll) carbonate is in excess.

step2 The excess of copper(ll) carbonate is separated from the aqueous copper(ll)
sulfate.

step 3 The aqueous copper(ll) sulfate is heated until the solution is saturated.

step4  The solution is allowed to cool and crystallise.

step5  The crystals are removed and dried.

(a) Calculate the maximum mass of the copper(ll) sulfate crystals, CuSO4-5H20, that

can form using the following steps.

Calculate the number of moles of H2SO4 in 50.0 cm3 of 0.05 mol/dm?3 H2SOa.

5 0.0 A5 %0.03 = 0. 0015 o

Determine the number of moles of CuS0O4-5H20 that can form.

06.006)X mo\

CORRECTION
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The M of CuSO4-5H20 is 250.

« Calculate the maximum mass of CuSQ4-5H20 that can form.

0.00)8 x JSo=0, b@j

(b) Steps 1-5 were done correctly but the mass of crystals obtained was less than the

maximum mass.

Explain why. Ioine s anls lost Mﬂ-ﬁ Yonsfer .

of  Some (oppd (%) sulbsde vemams in sohdion

(c) State two observations that would indicate that the copper(ll) carbonate is in excess
in step 1. Q.0 (lea) Q@;) s#rs diso}uiab .

v mofe bubbles

CORRECTION
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49. Silver chloride can be made by reacting aqueous sodium chloride with aqueous silver
nitrate. The other product of the reaction is sodium nitrate. The chemical equation for
the reaction is shown.

NaCl(aq) + AgNOs(aq) > AgClI(s) + NaNOs(aq)
A student attempted to make the maximum amount of sodium nitrate crystals. The
process involved three steps.
step 1 The student added aqueous sodium chloride to aqueous silver nitrate and
stirred. Neither reagent was in excess.
step 2 The student filtered the mixture. The student then washed the residue and
added the washings to the filtrate.
step 3 The student obtained sodium nitrate crystals from the filtrate.

(a) Describe what the student observed in step 1.

whie Frtdq'r’me WOS %rmea\

(b) Why was the residue washed in step 27

do enswre all NoNo are Temaved —Fﬁm precipijate and wllegr in -joﬂ'lirﬁe-

(c) Give the names of the two processes which occurred in step 3.

e\ aporation and cr&ﬂ hisation

CORRECTION




(d) The student started with 20 cm3 of 0.20 mol/dm3 NaCl(aq).

«  Determine the amount of NaCl(aq) used.

Qoxiwo™® x 6.20= 0. 0042 e

The yield of NaNO3 crystals was 90%.

Calculate the mass of NaNOS crystals made.
223+ 14+3xb= 8 5

0.ob4o % &Xﬁaz= 0. %D&ij

(e) Write a chemical equation for the action of heat on sodium nitrate crystals.

2NGNOY = 2)akoy + Oa

29

CORRECTION
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50. Hydrochloric acid produces salts called chlorides.
Magnesium carbonate reacts with hydrochloric acid to produce magnesium chloride.
MgCOs + 2HCI - MgClz2 + H20 + CO2
A student used 50.00 cm3 of 2.00 mol/dm?3 hydrochloric acid in an experiment to
produce magnesium chloride.
Calculate the mass, in g, of magnesium carbonate needed to react exactly with 50.00
cm3 of 2.00 mol/dm3 hydrochloric acid using the following steps.

(a) Calculate the number of moles of HCI present in 50.00 cms of 2.00 mol/dm3 HCI.
Boxe™ % 2 00 = O | o

(b) Determine the number of moles of MgCQOs which would react with 50.00 cm? of 2.00

3
mol/dm3 HCI. 0. 05 mo)

(c) Calculate the relative formula mass, M, of MgCOs.
24 +1+2xI6=§ 4

(d) Calculate the mass of MgCOs needed to react exactly with 50.00 cm?3 of 2.00

mol/dm3 HCI.
34 xo.0S = 4-,lj

CORRECTION
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51. Dilute sulfuric acid reacts with aqueous sodium hydrogencarbonate in a neutralisation
reaction.
H2S0a4(aqg) + 2NaHCOs(aq) 2 Na2S04(aq) + 2H20(1) + 2C02(g)
In a titration, 0.200 mol/dm? aqueous sodium hydrogencarbonate was used to
neutralise 20.0 cm? of dilute sulfuric acid of concentration 0.150 mol/dm3.
(a) Calculate the number of moles of dilute sulfuric acid used in the titration.

5

20.0K107° X 0.156 = 0.00) s

(b) Calculate the number of moles of sodium hydrogencarbonate needed to neutralise

the dilute sulfuric acid.
O.ooE maol

(c) Calculate the volume, in cm3, of 0.200 mol/dm?® aqueous sodium hydrogencarbonate

needed to neutralise the dilute sulfuric acid.

0.00ob
- Y )
5 200 X(D 30cm

CORRECTION
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52. In a titration, a student added 25.0 cm3 of 0.200 mol/dm3 aqueous sodium hydroxide to
a conical flask. The student then added a few drops of methyl orange to the solution in

the conical flask.
Dilute sulfuric acid was then added from a burette to the conical flask. The volume of

¢ o, dilute sulfuric acid needed to neutralise the aqueous sodium hydroxide was 20.0 cm?.
2NaOH + H2S04 - Na2SO04 + 2H20

(a) What was the colour of the methyl orange in the aqueous sodium hydroxide?
AQNMH

&e“ow

(b) Determine the concentration of the dilute sulfuric acid in g/dm®.

Calculate the number of moles of aqueous sodium hydroxide added to the

conical flask.
h(M&DH} =25.0 X[ogz’ %x0.200 = 0.0%0p MD‘

Calculate the number of moles of dilute sulfuric acid added from the burette.

0. 00250 w\o\

Calculate the concentration of the dilute sulfuric acid in mol/dm3.

0.00250
0.0xo

= 0.125 ol Am>

Calculate the concentration of the dilute sulfuric acid in g/dm3.

0125 % 6= 12.25 5 clm”

CORRECTION
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53. Dilute hydrochloric acid, HCI (aq), reacts with aqueous sodium carbonate, Na2COs(aq).
The chemical equation for the reaction is shown.
2HCI + Na2COs - 2NaCl + CO2 + H=20
(a) A 25.0 cm? portion of Na2COz(aq) was placed in a conical flask with a few drops of a
suitable indicator. It was titrated against HCI(aq) of concentration 0.180 mol/dm3.
20.0 cm? of HCl(aq) was required to reach the end-point.
Calculate the concentration of the Na2COs(aq), in mol/dm3, using the following steps.

« Calculate the number of moles of HCI used in the titration.

0.1§86 X 20.0 x> 2= 0.06036 Mo |

Calculate the number of moles of Na2COz contained in the 25.0 cm? portion of

Na2COs(aq). 0. 008 mol

+ Calculate the concentration of the Na2COs(aq) in mol/dms3.

CORRECTION
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(b) In another experiment, the volume of carbon dioxide, CO2, produced was 48.0 cm3,
measured at room temperature and pressure.

How many moles of COz2 is this?

4% X\Dab
24

= 2)([0—3 mm\

(c) A sample of concentrated hydrobromic acid, HBr(aq), was electrolysed using
platinum electrodes.
The concentration of the hydrobromic acid was 8.89 mol/dm3.

Calculate the concentration of the HBr(aq) in g/dms.

%&1 X (l‘(’&o)=7,2><\bij Otlm_}
wesl it G el

CORRECTION
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54. Dilute sulfuric acid and aqueous sodium hydroxide are used to make aqueous sodium
sulfate, Na2S0O4(aq), or aqueous sodium hydrogen sulfate, NaHSO4(aq). The method

includes use of the following apparatus.

~__—dilute sulfuric acid

=ﬁ"6 edlad 1| 1.1.|.1A1.|.1111L1.|.1.1A1[|.|

__—conical flask

25.0cm? of aqueous
__—sodium hydroxide

25.0 cm? of aqueous sodium hydroxide of concentration 0.100 mol/dm3 was neutralised
by 25.0 cm3 of dilute sulfuric acid of concentration 0.0500 mol/dm3. The equation for the
reaction is shown. This is reaction 1.

2NaOH(aq) + H2SO04(aq) = Na2S04(aq) + 2H20(1) reaction 1
The same technique and the same solutions can be used to make aqueous sodium
hydrogen sulfate. The equation for the reaction is shown. This is reaction 2.

NaOH(aq) + H2S04(aq) = NaHSO4(aq) + H20(l) reaction 2

CORRECTION




Complete the table to calculate the volume of dilute sulfuric acid that reacts with 25.0

cm? of aqueous sodium hydroxide in reaction 2.

volume of 0.0500 mol/dm?
dilute sulfuric acid in cm?

volume of 0.100 mol/dm?
aqueous sodium hydroxide in cm?®

reaction 1

25.0

25.0

reaction 2

50.0

25.0

36

CORRECTION
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55. Dilute sulfuric acid and aqueous potassium hydroxide can be used to make potassium

sulfate crystals using a method that includes titration.

__dilute
~  sulfuric acid

__conical flask

_~25.0cm’ of aqueous
potassium hydroxide

A student titrated 25.0 cm? of 0.0500 mol/dm?3 aqueous potassium hydroxide with dilute
sulfuric acid in the presence of an indicator. The volume of dilute sulfuric acid needed to
neutralise the aqueous potassium hydroxide was 20.0 cms.

The equation for the reaction is shown.

H2S04 + 2KOH = K2S0O4 + 2H20

(a) Determine the concentration of the dilute sulfuric acid.

Calculate the number of moles of aqueous potassium hydroxide used.

25.0 XlD—B X 00S00= 0.00(27 h\,b\

CORRECTION
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« Calculate the number of moles of dilute sulfuric acid needed to neutralise the

aqueous potassium hydroxide.

| —
SX0.00y = 0.00° 523 ym\

« Calculate the concentration, in mol/dm3, of the dilute sulfuric acid.

0.0v%bX

- 0.025mol din
_9_0\/\10'5

(b) After the titration has been completed, the conical flask contains an aqueous solution
of potassium sulfate and some of the dissolved indicator.
Describe how to prepare a pure, dry sample of potassium sulfate crystals from new
solutions of dilute sulfuric acid and aqueous potassium hydroxide of the same

concentrations as used in the titration. Include a series of key steps in your answer.
Ye/e@wl' without \w{iadnr ULS\')E? Same yolume.

euqaomdre_
W] most D‘f wader s gone

leawe (;oo| 1o c&gia|)f’se

dpyng

CORRECTION
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56. A student did a single titration to find the concentration of a solution of dilute sulfuric
acid.
The student added 25.0cm3 of aqueous sodium hydroxide to a conical flask, followed
by a few drops of indicator. Dilute sulfuric acid was then added to the aqueous sodium
hydroxide until the solution was neutral.

The apparatus used is shown in the diagram.

P\ ?eJd(e

)?M ote

dilute
sulfuric acid

|
|
|
|
"‘. 4"
o o o K |
I

aqueous
_-sodium hydroxide

(a) Complete the boxes to name the apparatus.

(b) Name a suitable indicator to use in the titration and give the colour change.

me+®\ omﬁe; C"]P,\\bw + e

CORRECTION
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(c) After the titration, the student discarded the contents of the conical flask and rinsed

the conical flask with distilled water.

Suggest and explain what would be the effect, if any, on the titration values if the

conical flask was not dried before repeating the titration.

Same

udles "jﬂ NaoH added  shl| same

CORRECTION




57. The volume of dilute nitric acid that reacts with 25.0 cm® of aqueous potassium

hydroxide can be found by titration using the apparatus shown.

U\Ll

ll[l‘

Ladolol

dilute nitric acid—

25.0cm?® of aqueous
potassium hydroxide °
with indicator —___

(a) Complete the box to name the apparatus.
(b) Name a suitable indicator that could be used. W\e}-@] 0(&3& :d@l\bw o orad)e

A student did the titration four times and recorded the following results.

titration number | volume of dilute nitric acid/cm?
1 18.1
2 18.9
3 18.3
4 18.2

(c) (i) Which one of the results is anomalous?

|%,°(

CORRECTION
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(ii) Suggest what might have caused this result to be anomalous.
oversheot endk-point
wore Hhan 250 of KOH in Plosk.

(i)  Use the other results to calculate the average volume of dilute nitric acid that

reacted with the aqueous potassium hydroxide.

B+ 3+%2 9 cm?
3 =8 m

(d) The equation for the reaction taking place in the titration is shown.
HNOs + KOH - KNO3 + H20
The student concluded that the aqueous potassium hydroxide was more
concentrated than the dilute nitric acid.

Explain whether or not the student’s conclusion was correct.
HND3 (S wore (:DnaLan(a{

smaller  volume u# HND3 s mjw'r/a(

CORRECTION
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58. A student investigated the reaction between dilute hydrochloric acid and an aqueous

solution of sodium carbonate labelled solution L.

Three experiments were done.

Experiment 1

+ A measuring cylinder was used to pour 25 cm3 of solution L into a conical flask.

+ Ten drops of thymolphthalein indicator were added to the conical flask.

+ A burette was filled up to the 0.0 cm3 mark with dilute hydrochloric acid.

+ Dilute hydrochloric acid was added from the burette to the conical flask until the
solution just changed to colourless at the end-point of the titration.

(a) Use the burette diagram to record the final burette reading in the table and complete
the table.

11

12

13

IIII‘IIH|IIII’III II T

final burette reading

Experiment 1
final burette reading/cm? L
initial burette reading/cm?® 0.0
difference/cm® 16

CORRECTION




Experiment 2
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+ Ten drops of methyl orange indicator were added to the solution in the conical flask

from Experiment 1.

+ Dilute hydrochloric acid was added from the burette to the conical flask until the

solution just changed colour.

(b) Use the burette diagram to record the final burette reading in the table and complete

the table.
5—22
;—23
5—24
final burette reading
Experiment 2
final burette reading/cm? 231,
initial burette reading/cm? 12.0
difference/cm? .6
Experiment 3

+ The conical flask was emptied and rinsed with distilled water.

+  Experiment 1 was repeated using methyl orange indicator instead of thymolphthalein

indicator and adding dilute hydrochloric acid from the burette to the conical flask until

the solution just changed colour.

CORRECTION
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(c) Use the burette diagrams to record the burette readings in the table and complete

the table.
3\ s —
=0 =23
;——1 %——74
E_—Z 2_—25
initial burette reading final burette reading
Experiment 3
final burette reading/cm? 2% |
initial burette reading/cm?® @,(1
difference/cm? 239

(d) What colour change was observed in the conical flask in Experiment 3?
86\[0\» Jo Ofa;je

(e) Why was the conical flask emptied and rinsed with distilled water at the start of

Experiment 37

_K: emve Ho YO,SM{UL(Q N Conimﬂ -g‘msl&

CORRECTION
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(f) Complete the sentence.

Experiment 5 needed the largest volume of dilute hydrochloric acid to change the

colour of the indicator.

(g9) Give the name of a more accurate piece of apparatus for measuring the volume of

solution L. P‘ Pwﬁ

(h) What would be the effect on the results if solution L were warmed before adding the

dilute hydrochloric acid? Give a reason for your answer.
No eﬁed*
No clrmﬁe - Rinoknt sz reactont

(i) (i) Determine the simplest whole number ratio of volumes of dilute hydrochloric

acid used in Experiments 1 and 3.

EA

CORRECTION




(i)  Suggest why the volumes of dilute hydrochloric acid used in Experiments 1

and 3 are different.

0|1~Herem& ‘\r\O{"Cﬂd"r wsed.

(j) Suggest why universal indicator cannot be used in these experiments.
yor +han one  oolor c‘\w:ge

Conwt iderﬂi@ end- point

(k) Suggest how the reliability of the results could be checked.
vopest  elperiment
&m\ymm roswlts

47
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59. A student investigated the reaction between two different solutions, A and B, of
aqueous potassium manganate(VIl) and solution C. Three experiments were done.
Experiment 1
+ A burette was filled with solution A. The initial burette reading was recorded.

« A measuring cylinder was used to pour 25 cm3 of solution C into a conical flask.

+ Solution A was added to the conical flask until the mixture just turned pink. The final
burette reading was recorded.

« About 2 cm?3 of the contents of the conical flask was poured into a test-tube to use in
Experiment 3.

+ The rest of the contents of the conical flask was poured away. The conical flask was
rinsed with distilled water.

(a) Use the burette diagrams to record the burette readings in the table and complete

the table.
E— 1 z— 15
5—3 ;17
initial burette reading final burette reading
Experiment 1
final burette reading/cm? b |

initial burette reading/cm? ol

3
volume used/cm | C.0

CORRECTION
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Experiment 2

+ The contents of the burette used in Experiment 1 were poured away and the burette
was rinsed with distilled water.

+ The burette was then rinsed with solution B.
Experiment 1 was repeated using solution B instead of solution A.

(b) Use the burette diagrams to record the burette readings in the table and complete

the table.
= S
2_—3 §—33
initial burette reading final burette reading
Experiment 2
final burette reading/cm? 2 ﬁ
initial burette reading/cm?® I C\
volume used/cm? 30.0

(c) (i) Which solution of potassium manganate(VIl), solution A or solution B, is the

more concentrated?

Explain your answer. O [, 4, A

Less Voluuh'\e 56 Solhin A Yﬂ{W\IU( b vead with
Soldim C.

CORRECTION
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(i) How many times more concentrated is this solution of potassium

manganate(VIl)? 30

5 =2 two Kmes

(d) (i) Predict the volume of solution B that would be used if Experiment 2 were
repeated using 50 cm? of solution C.

Explain your answer.

27430 :JOO cyv\s

(ii) Suggest a practical problem that using 50cm?® of solution C could cause. How

could this problem be solved?

Volume ty@ potassitn m@amfe will lﬁe\gma&er +han 5ogm?
buiete will be vefilled

CORRECTION




51

(e) Give one advantage and one disadvantage of using a measuring cylinder rather than

a pipette for solution C.
advantage of using a measuring cylinder : qwcL

disadvantage of using a measuring cylinder: less  accwnate

Experiment 3

The results from Experiment 3 are shown in the table.

tests observations

Aqueous sodium hydroxide was added to green precipitate formed
about 2 cm? of solution C.

Aqueous sodium hydroxide was added to the red-brown precipitate formed
reaction mixture saved from Experiment 1.

() What conclusions can be drawn about solution C from Experiment 3?

Solin C corforins [l
FEDH s oxidoed o Fo?t b Mﬁw\f&e.

CORRECTION
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60. A student investigated the reaction between dilute hydrochloric acid and three different
concentrations of aqueous sodium hydroxide, labelled R, S and T. Three experiments
were done.

Experiment 1
A burette was filled with dilute hydrochloric acid. The initial burette reading was
measured.
Using a measuring cylinder, 20 cm? of solution R was poured into a conical flask.

+ Six drops of methyl orange indicator were added to the conical flask.
Dilute hydrochloric acid was added from the burette, until the solution just changed
colour.

The final burette reading was measured.

—0 =10
§_—1 5_—11
5—2 5—12

initial final

Experiment 2

Experiment 1 was repeated but using 20 cm? of solution S instead of solution R.

=2 =23
initial final

CORRECTION




Experiment 3

« Experiment 1 was repeated but using 20 cm? of solution T instead of solution R.

—

w

IIII|IIII|IIII|IIII|II I‘Hl
N

initial

(42}

(o)}

~

Iﬂllllll|l II‘III |HII‘HI

final

(a) Use the burette diagrams to record all the burette readings in the table.

burette reading/cm?®

Experiment 1

using solution R

Experiment 2
using solution S

Experiment 3
using solution T

final burette reading 0.2 2% | b.2
initial burette reading 0.0 2] 2
volume used 10,2 20 4 5.2

(b) What colour change is observed in the conical flask at the end-point?

(c) Suggest why universal indicator is not a suitable indicator in these experiments.

w SLWP oolour change , and o clar end poirt-

CORRECTION




(iif)

54

Complete the sentences below.

Experiment ... 22..... needed the smallest volume of dilute hydrochloric acid to

change the colour of the indicator.

Experiment ..... 2..... needed the largest volume of dilute hydrochloric acid to

change the colour of the indicator

Determine the simplest whole number of ratio of volumes of dilute

hydrochloric acid used in Experiments 1 and 2.
Experiment 1 ...... Lo e, 2. Experiment 2
Deduce the order of concentrations of the solutions of aqueous sodium

hydroxide, R, S and T.

most concentrated .............. 8 .............

least concentrated .............. W .............

CORRECTION
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(e) What would be the effect on the results, if any, if the solutions of aqueous sodium
hydroxide were warmed before adding the dilute hydrochloric acid? Give a reason
for your answer. o @H@d‘

the mole gf Teaderls  are u&nc)\a@eﬂf

(f) Suggest how the reliability of the results could be checked.
Y@Peat

(omfue veswhs

(9) Suggest a different method, not involving an indicator, of finding the order of
concentrations of the solutions of aqueous sodium hydroxide, R, S and T.

-Eua/?omd'q_ >  MmeRswre the mass 961 SD\‘ld

CORRECTION
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61. A student investigated the reaction between aqueous sodium carbonate and aqueous

barium nitrate.

A burette was filled with agueous sodium carbonate.

Seven test-tubes were labelled 1, 2, 3, 4, 5, 6 and 7.

A measuring cylinder was used to pour 6 cm?3 of aqueous barium nitrate into each of
the seven test-tubes in a test-tube rack.

1.0 cm? of aqueous sodium carbonate was added from the burette to test-tube 1.
2.0 cm? of aqueous sodium carbonate was added from the burette to test-tube 2.
4.0 cm? of aqueous sodium carbonate was added from the burette to test-tube 3.
5.0 cm? of aqueous sodium carbonate was added from the burette to test-tube 4.
6.0 cm? of aqueous sodium carbonate was added from the burette to test-tube 5.
7.0 cm? of aqueous sodium carbonate was added from the burette to test-tube 6.

8.0 cm? of aqueous sodium carbonate was added from the burette to test-tube 7.

A glass rod was used to stir the contents of each of the test-tubes. The contents of the

test-tubes were left to stand until the solid formed had settled. A ruler was used to

measure the height of the solid formed in each test-tube.

CORRECTION
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(a) Use a ruler to measure the heights of the solid formed in each test-tube shown in the

diagram. Record the heights of the solid formed in the table and complete the table.

test-tube number 1 2 3 4 5 6 7
volume of aqueous
sodium carbonate/cm? l 2 + 5 b 7/ &

.

height of solid/mm

bo

3

12

15

CORRECTION




(b) Plot the results on the grid. Draw two intersecting lines of best fit. Label the x-axis.

100

80

60

height of
solid/mm

40
Q)

20

0
0 1 2 3 4 5 6 7 8

(c) From your graph, deduce the height of the solid formed when 3.0 cm? of aqueous
sodium carbonate is added to 6 cm?3 of aqueous barium nitrate.
Show clearly on the grid how you worked out your answer. 3\( mm

(d) Describe the trend in the heights of the solids formed in test-tubes 1-7.

L%H n creaied]

L@(Nv\es Constant

58
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(e) Predict what would happen if the experiment were continued using three further test-
tubes each containing 6 cm?3 of aqueous barium nitrate and separately adding 9.0

cm3, 10.0 cm?3 and 11.0 cm? of aqueous sodium carbonate to each one.

Explain your answer. ame LQJ‘JL\JS
all  batum nitede macted

(f) Suggest one change to the apparatus used which could be made to obtain more

accurate results.

Mens Miﬁ @’Md > pipeste

(9) Suggest a different method to measure the amount of solid formed during the

experiment.

Filteration > Dry > weish silid

(h) Suggest how the reliability of the results could be checked.

Yepeat  exgefiments
myar@ mmlﬂ

CORRECTION




