2} AMOUNT OF SUBSTANCE

TASK 1 — Writing formulas of ionic compounds

1 AgBr 2 NayCOs; 3 K0 4  Fey03 5 CrCls 6 Ca(OH)
7 AI(NO3)s 8  NaySO4 9 PbO 10 NasPO4 11 Zn(HCOs)2 12 (NH4)2S0q4
13 Ga(OH)s 14  SrSe 15 RaSO04 16 NasN

TASK 2 — Writing formulas 1

1 PbO, 2 Cu 3 Na 4 NH4CI 5 NHs 6 S

7  HSO. 8 Ne 9  SiO; 10 Si 11 Ba(OH), 12 SnCly
13 AgNOs 14 1, 15 Ni 16 H,S 17  TiO» 18 Pb

19  SrSO. 20 Li

TASK 3 — Writing formulas 2

1 Ag:COs 2  Au 3 PtF 4 HNOs; 5 NH; 6  SiHs

7 P 8 C 9 V.05 10 Co(OH), 11 Ba(OH), 12 NHs;

13 HCI 14 F, 15 i 16 Cas(PO4)2 17 Rb 18 GeO,

19  MgAt 20 NO

TASK 4 — Writing balanced equations 1

1 Mg + 2 HNO3z — Mg(NO3), + Hz

CuCl; + 2 NaOH — Cu(OH),; + 2 NaCl

2S0,+ 0, > 28S0;3

CsH1g+6%2 0, 54 CO+5H,0 or 2C4Hig+13 0, > 8 CO, + 10 H,O
4 Na + Oz —» 2 Na>,O

2 Al + 3 Cl, > 2 AICI3

Ca + 2 HCl —» CaCl, + H

2 NH3 + H2SO4 — (NH4)2SO4

QO O T 9 o O T o
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TASK 5 — Writing balanced equations 2

4 Al +3 02 > 2 Al,O3

CeH14+9% 0, 56 CO,+7H,O or 2CeHis+190, - 12 COs + 14 H,O
CH3CH2SH +4%2 02 5> 2 CO2 + SO2 + 3HO or 2 CH3CH2SH +9 O2 - 4 CO2 + 2 SOz + 6 H20
2 Li+2H;O— 2LiOH + H,

CaCOs3 + 2 HNO3; — Ca(NOs), + H20 + CO2

Li>CO3 — Li,O + CO,

NH3 + HNO3; — NH4sNO3

K20 + H2S04 — K2SO4 + H20

Ca(OH)2 + 2 HCl — CaClz + 2 H20

32Zn + 2 H3PO4s — Zn3(POs4)2 + 3 Ha

2 NaHCO3 + H2SO4 — NaxSO4 + 2 HO + 2 CO2

2 KOH + H2S0O4 — K3S0O4 + 2 H20

0 N O gk~ ODN -

e N T (e)
N =~ O

TASK 6 — Ionic equations
HCI, LiOH, 1:1; H2SO4, NaHCO3, 1:2; HNO3, NH3, 1:1; H2SOs4, K2COs, 1:1, HNO3, Sr(OH),, 2:1

2 a H"+OH — HO

Ag"+ "> Adgl

2 H*+ CO3% — H,0 + CO»

Ca?* + 2 OH — Ca(OH),

NHs + H* — NH4*

H* + HCO3 — H20 + CO;

Ca?* + SO4> — CaS04

Pb2?* + 2 CI- — PbCl,

H* + OH — H0

>oQ 0 o O T

TASK 7 — Significant figures & standard form

1 a345800 b 297000 ¢ 0.0790 d6.10 € 0.00156 f 0.01040

2 a 2350000 (3sf) b 0.25 (2sf) c13.7 d 300 (2sf) €0.00198 (3sf) f 0.00031 (2sf)

3 a0.0015 b 0.00046 ¢ 357500 d 534 e 1030000 f 0.00835

4 a164x10* b5.24 x 102 c1.5x108 d3.45x 10* e6.2x 10" f 8.7 x107

5 a0.021 (2sf) b6.1x10%(2sf) c4.0x108 d 2400 e 0.0610 f 8.00 x 1077 (3sf)

TASK 8 — Relative formula mass

1 38.0 2 558 3  98.1 4 102.0 5 583 6 213.0
7 1321 8 123.5 9 1699 10 80.0 11 2495 12 243
13 32.0 14 102.9 15 7841 16 1743 17 710 18 399.9

TASK 9A — Moles

1 a 2.96 b 503 ¢ 0.500 d 17100 e 0.000107
2 a 355¢g b 204¢ c 1.08 g d 0.264 g e 858¢g

3 a 0.250 b 0.250 ¢ 0.500

4 a 0.0500 b 0.100 c 0.150

5 176

6 a 1.6735x10%¢g b 1.6726x10%g c 3.025¢g
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TASK 9B — Avogadro number

120 _ 23

1 6.022 x 1023 1.99x 10 9

2 molHy0 = % =05 number of molecules = 0.5 x 6.022 x 102 = 3.011 x 102
3 mol N2=%= 15 number of N atoms = 2 x 1.5 x 6.022 x 1023 = 1.81 x 10?4

TASK 10 — What equations mean

12 mol Na + 3 mol Oz — 6 mol NazO; 0.1 mol Na + 0.025 mol Oz — 0.05 mol Na,O

5 mol Al + 7.5 mol Cl; — 5 mol AICI3; 0.1 mol Al + 0.15 mol Cl, — 0.1 mol AICl3

0.5 mol C4H10 + 3.25 mol Oz — 2 mol CO; + 2.5 mol H,O; 20 mol C4H1o + 130 mol O, — 80 mol CO, + 100 mol H,O
0.5 mol NH3 + 0.375 mol Oz — 0.25 mol N2 + 0.75 mol H20O; 10 mol NH3 + 7.5 mol O2 — 5 mol N2 + 15 mol H,O

A WODN -

TASK 11 — Reacting mass calculations 1

1 101g 2 126g 3 120g 4 253000g 5 1769 6 120g
7 7 8 6 9 9780g 10 1560000g 11 0.00940 g 12 1.11g
13 115¢g 14 16500009 15 64.0g 16 89.3g

© www.CHEMSHEETS.co.uk 13-June-2024 Chemsheets AS 1027 3



[y W e o o
t Mes Cus = f'?ém.s £ .. ©.S03 Vi
Malos By - 0.3 .-
Mo Uy =2 2o x 0:.S52. = _\.o\ a S Aoty
\ar - ) ST
p s Malzs WAg = 2%-3 < | I1.90\ - . S,
Males Oy = B Aast
Mend O = dh.o k DASH, = \L.(:..k&_s e CNe o
o T
... Malos S = T okt o= _L-Has L o e
voles SDp » -4Aag
Mend &3 « S0\ £.3.%M = \12aq . Y XN
USo oo ~ - ’ )
RUR, 1 Mohe > C(LC)> s - — 15 =. 3eo.S ... % meem FOE By i
~aley o = e -
Menn (o = 28 o x Glery 2 ZRBoeS oL 2530 4
- e & PRy sprasiesl e mb s e wy WA W @eme
s Males Cug = S’%:c, e O.\o
E MLy (D .=. C-4dad - - . — - -
Menn (.2 “ha X Cden = Mibg . e g
C M=zs NS 2 :{:—_.\ P O % S .. e eien
Meler O = ©.3TDAL . . » ;
Me~d O = .o R d‘-'_{'%i--\ = l’).»c»:) \L.Qo
e R e m—
1 MIS MgTDE . = ek = O ovaen
o e ks MaSSL. AV = o ovaal o wesdber mmcdins
M = AM‘V(.» Tweay = 2M% -
Mg Sode. A e ~ = \_.L_(\;ﬁ_& = LSn A=)
(RS ER AR & e ~
© www.CHEMSHEETS.co.uk 13-June-2024

Chemsheets AS 1027 4



3 Malss Mgl = BhA = O .oiuea
§
. Malos> Wadar. mtics . = o crsaa e e
: T3 -
WAS = ”’5::;7.%-@\-‘-\. = RO .
Wy o ™ o= WOF A = oo N
‘ .- e e
i A& oK Ww
Su&
q ngs Cadeod = “W.o = icxT)
i Neokeds  CoWuOn = S%H.3S
Mends Camoe = <o .o w g%-3% = q—7905
- T —
(1« 200 Maas S = Tek.y =z, 1Skes,
moley Calo ], = Ceoo .
WAend Caloy = \e2.y A \Sken = \S(‘;Lcwﬁ ‘557—0335
o.oceNS
SSNS
i Moy Wz 3.4 = O -OoO\WES
Mmool Ko - O coooaay
rmend KD 2 AL X o oot -« O ooftdeg C.cohi%o g
N -
sl MSiay AL = 2o = O
Malos e =, O SSSG
Mend By 2 2.0 & © LSS = L\ g -\ g
Go. .2
=2 MA2s Cr = ~Zri.o = 1S
i malosy New = SN
; Mens New = 2200 . s = _\\S_«) - \\$3
: W™
i =N
1% Motey ~H L = Ve . iNkeeo
Mos Ny = SS820 -
{
Weend 3y = LS o & SEF1o 7 VeSs e ) H.:.S,:;mj
13
IS. Moles "}.’LOL = ’/3’:—{:‘3 = q(‘- o
Moy O = 2o
WAend L = Bl.@ £ .00 = fok o AN
| - > =
e | Males P = . C-tas
; Mens P = 2222 X odes = BA.3qy 823 o
© www.CHEMSHEETS.co.uk 13-June-2024 Chemsheets AS 1027



TASK 12A — Limiting reagents 1

1 Cao + H20 Ca(OH):
a) 2 mol 3 mol 2 mol
b) 10 mol 8 mol 8 mol
c) 0.40 mol 0.50 mol 0.40 mol
2 2Ca + (0] 2Ca0
a) 2 mol 2 mol 2 mol
b) 10 mol 2 mol 4 mol
c) 0.50 mol 0.20 mol 0.4 mol
3 2Fe + 3Clz 2FeCls
a) 3 mol 3 mol 2 mol
b) 12 mol 15 mol 10 mol
c) 20 mol 40 mol 20 mol
4 TiCls + 4Na Ti + 4NaCl
a) 4 mol 4 mol 1 mol 4 mol
b) 2 mol 10 mol 2 mol 8 mol
c) 0.5 mol 1 mol 0.25 mol 1 mol
5 C2HsOH + 30: 2CO: + 3H20
a) 15 mol 30 mol 20 mol 30 mol
b) 0.25 mol 1 mol 0.5 mol 0.75 mol
c) 3 mol 6 mol 4 mol 6 mol
6 N2 + 3H: 2NH3
a) 3 mol 6 mol 4 mol
b) 0.5 mol 0.9 mol 0.6 mol
c) 6 mol 20 mol 12 mol
7 4K + 02 2K.0
a) 10 mol 2 mol 4 mol
b) 6 mol 4 mol 3 mol
c) 0.50 mol 0.20 mol 0.25 mol
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TASK 12B — Limiting reagents 2

1 Moles of CaO = % = 0.179 mol Moles of H:0 = %"= 0.556 mol

0.179 mol of CaO0 reacts with 0.179 mol of H20, .. H20 is in excess; Ca0 is limiting reagent
moles of Ca(OH)2 formed = 0.179 mol
mass of Ca(OH)2= 74 x 0.179 = 13.2¢g

2 Moles of Mg = % = 0.0417 mol Moles of Brz = % = 0.03125 mol

0.03125 mol of Mg reacts with 0.03125 mol of Br2, .. Mg is in excess; Br: is limiting reagent
moles of MgBr2 formed = 0.03125 mol

mass of MgBr2= 184 x 0.03125 = 5.75 g

3 Moles of CuO = % = 0.0252 mol Moles of Hz = % = 0.500 mol

0.0252 mol of CuO reacts with 0.0252 mol of Hz, ... Hz is in excess; CuO is limiting reagent
moles of Cu formed = 0.0252 mol
mass of Cu= 63.5x0.0252 = 1.60 g

2.30 2.85

4 Moles of Na = E = 0.100 mol Moles of F2 = 28 = 0.075 mol

0.100 mol of Na reacts with 0.050 mol of F2, ... F2 is in excess; Na is limiting reagent
moles of NaF formed = 0.100 mol

mass of NaF = 42 x0.100 = 4.20 g

5 Moles of Fe:0s = ‘i—g(‘)’ = 0.050 mol Moles of Al = % = 0.080 mol

0.040 mol of Fe20s3 reacts with 0.080 mol of Al, .. Fe20s is in excess; Al is limiting reagent
moles of Fe formed = 0.080 mol

mass of Fe = 56 x 0.080 = 4.48¢g

6 Moles of Al = %75 = 0.500 mol Moles of Clz = 472—16 = 0.600 mol

0.400 mol of Al reacts with 0.600 mol of Clz, .. Al is in excess; Clzis limiting reagent
moles of AICIl; formed = 0.400 mol

mass of AIClz = 133.5x0.400 = 53.4¢g

© www.CHEMSHEETS.co.uk 13-June-2024 Chemsheets AS 1027 7



TASK 12C — Reacting mass calculations 2
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CHALLENGE 1

1 NaHCO;3;=3.51g, Na,C036.49 g 2 CaCOs; =40.3%, MgCOs = 59.7% 3 C4Hs 4 259%
_ \7~ Z ‘\\OJ-\—LD}m - Ne(ar v Mol a Cop o B (
i o - :
Y S s L ST
' ‘ 2
i Mens L3S = -9 g e s _\‘___&o‘z.. =3Siq

, r\\nl—\—COD = 3.5\_3

Naolon N SRR 4

W ConDa > Cals> 4 TSp Mg oz —> Mg + (O
H {
X f S %
; o A~ 2
‘ Moles (S = ‘K’*:‘\Q—f‘/‘%“’;—-c = o.u\s
S = K o+ %
: VNS = AKX Y O - OOV K
| . O0.Coge X = 0. oS
. X = 4-035
i
: Ca sy = Ao B P
N (> < SA-N.
2 < A~Man 4 %_Oz —> N0z + s
1a%
e OL = 32.. = (o Aol
#_ 3"‘/2_ = (o - N = % - Cavs
4 A~ o M«.\-‘q&‘ %&Jﬁ%{,'\\-\w = 25.9%
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TASK 13 — Percentage yield

1 a 120g b 74.9% c reversible, product lost on isolation, other reactions take place
2 a 700000g b 92.3% 3 a 5109 b 30.0%
4 a 2529 b 794% 5 a 529¢g b 94.4%
6 a 330g b 90.8% 7 a 240g b 88.4%
| A malos Sy = a2 1.8
mAden SO = L-So
a2 ST, = 1S X 8O = ,\1(;.13,..
W) L = %\1 e = L 742 T%
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: meles XU = 14kl
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TASK 14 — Atom economy

1 39.3% 2 1.5% 3  45.8% 4 56.0% 5 100% 6 471%

7 a 320g b 87.5% c  29.5%
d % yield compares the amount produced compared to the amount you should get, atom economy is the proportion
of the mass of all the products that is the desired product
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2048y e T e lee | = 362,
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e ok .o L. BT X (o = <A
3 Qle + (e
. o
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TASK 15 — Empirical & molecular formulas

1 CHs b

a P>03 ¢ SO2 d CHa
e CHO f CoH/N g BsHs h C12H22014
2 a NaHs b CsH1o ¢ CsH1o d PH3 e CeHs f
3 a 32 b 1:2 ¢ 5:1 d 25
e 34 f 5:3 g 45 h 47
4 a CaBrn b NazS:03 ¢ CH/N d CO; e NO:
5 FeCls 6 K2SOq4 7 P203, P4+Os 8 CH20, C2H402
9  CsH400, CsH100O 10 x=4,y=2
[ 0\3 GAS ) o\, o
B P,on O o
c\ ST g} S &3%—\&5
A\ .z '\m) GlAzlb\\
aliar s B s SISO
WY CaMe e PHEe o Cadhin,
c) o\ 1 gy L2 S CS\AT\O =
Ay e x Pl o Pz
D ik i AR e Cioidea
K o L T e Coatha
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') Sy P 4 L5
R ae R S
A o). Co 2olds. i - o ke \
2 golr1aa = s 2 Coldsey
=y ~a 244230 = 265 2
= $o.<l32.\ = V262 z
[ Becedie. o Ei A 3 N\QISLQS
o e = R P 2
A S5 e 5 15500 1
0 M ko » 2220 \ Carand
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TASK 16 — Ideal gas equation

1 a 473K b 98000 Pa c 50x10f*m® d 223K e 100000 Pa
2  1.24x10°m® 3 0.786 4 104000 Pa 5 155K 6 710
8 775x10%*m® 9 3369 10 0.000538 m®* 11 4.53m?3 12 641

14 126000 Pa

VL Q) Wk

@ AY coxs Pa

P §:.>X\o“g° i
. » 2aa
e Voo oo Pa
2
i _C\ 3.2 XS D
2 V2 AT = X v %312 = \2kxis © et
: . \eoocoo
3 N = 3:/_ L= oo % \"N:o_ax\o"‘.o_ .. = O M8k
T -5 SN S
s P = aex = .35 % 3.3\ x So = ‘O“&O@‘; Q-
v

oo <

f 3.2x10%md
7 0.00380 m?
13 483K

T = PV = Ao x> w Q\X\o—"} = WSS
TAYZN _ Ok v B2
(= AN = PV = =SS ?.')vg\c"'3 o= [Pt =:L2 PEN
@< 221 x 203
Ne = & A = T o
o o®FA>
y
'7 ; RN VAN L&&l —- e\ = O S
e, Crde = onSe
V=2 a3 - © 9o X3 X¥2a3 o o .6oBBO oA
v \oo, o
1.0
8 moles Sr(NOs)2 = = = 0.004726

moles gaseous products = ;x 0.004726 = 0.0118

vV = nRT _ 0.0118x831x798

= 7.75x10“ m?
P 101000
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TASK 17 — Reacting gas volumes

1 a 0,2dmd CO;1dm?

¢ 021250 cm?3, CO, 1000 cm?®
20 cm® HBr left at end
300 cm?® Oz, 100 cm?® CO, total 400 cm? gas at end
4 dm?® O3, 4 dm3 H,0, 4 dm? SOy, total 12 dm? gas

a b ODN

CsH1s

b 02120 cm?3 CO, 80 cm?®
d 025625 cm? CO, 4500 cm3q

Ve O W B vy | Ao
b) O Lo C.Ml CSy BVO o
CD e So CA-’} cCoy (== s
Cf\\ (> Se1s le Coy . kSeo Q‘,E
L Ny 2 e oy gy
SHove so \so
S PP
f
S CTre ~ 2 — o+ 2dze
Se=ute ‘oo e
=4 L, [E="CN A=l oo i
b 24,8 + ITL —S 24\ + LS
Sl + \o
= o Nd < B L ¢ I R
5 CnHznez+ 22202 — nCO; + (n+1)H20
Ratio CnHan2: 0z = 0.5:6.25 = 1:12.5
3"2“ =125 3n+1=25 3n=24 n=8 CsHus
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CHALLENGE 2

1 440 2 321:1,130.5¢9 3 NS 4 CoHq 5 515ms™ 6 CsHg

_Degure \ A
Nz AN\ET

»

»

=

lrev %o« 1w [ €31 x 223
= 68399

5 \"‘ NN

Me £ 1-6SS]o-e3n = 4o

-

2 | =3 o g\qn\; —3 ‘ouda Sl

A’ o 4 N al]

'C’LO ~< NG.‘LQ -ﬁ-—-&l?_

. 9\'4‘:) |b|\\g_
J. rale '\\A‘\L‘s « W ns0s

Qe LY a\M\
ol bsi) + 2(\on .\\
650:202.2 = 3.21:1

\

|

)™ nal '42_ = f_‘_/_

= loless % ba x 1= - 2. NS o)
T

2.2\ = 29%

e Ny 2 2, 4SS % 28.5 = 8 -ea

16(28.0) g = 448 g of N, from (650 + 202.2 =) 852.2 g of mixture

1 g of N2 from %g =1.90 g of mixture

i 68.6 g of N> from 1.90 x 68.6 = 130.5 g of mixture

-2
2 S ol S = 32-% = o.oi8S

v, woled SsJJQ..O s ©.o3\28

v s v s ~Nasy
s c.o3S o-o8S = o.owns
W e.o18 . e-e31S
ol e.ons S o-e\2S
Ve S
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v CxHy « (ke O2L  — w €0y & Yhtlio
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1

v sad 5 =

AR O LN us
..l/ Y = 2
i
/ N = R
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2- »
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Calculations CHECK-UP

1 a Zn(NOs3): b Pb c Cr203 d (NH4)2S04
e P4 f N> g Ba(OH)2 h A|2(SO4)3
2  HySO4, KOH, 1:2; HCI, KHCOs3, 1:1; HNOs, NH3, 1:1; HCI, ZnCOs, 2:1
3 a H*"+OH - H0 b  Ba?+ S04% — BaSO,
¢ H*+ NH3; — NH4* d H* + HCO3 — H20 + CO,
4 a average mass of an atom, relative to 1/12 mass of '2C atom b it is the agreed standard
¢ mixture of other isotopes
5 a Hz NH3=3.33 b Hy NH;=3.33
¢ Nz, NH3=20.0 d Hz, NH; = 0.033
6 3.10x10*m? 7 821x10°
8 a volume of CO, =57.1 cmd, total = 128.5 cm?® b  volume of CO, = 200 cm3, total = 350 cm?®
¢ volume of CO, = 229 cmd, total = 314 cm?®
9 200x10°ms 10 1.64md
11 a 40,60 b  40.0,20.0 c 5.84,8.76
12 1935¢g 13 9.39¢
14 a 1250¢g b i 96% ii reversible, product lost on isolation, other reactions iiil 100%
15 a 529¢g b 94.5% c 52.9% 16 7
17 a 0.05,0.05,1.22x10°m?,4.07 g b 1.309,2.77 g
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b)

d)

b)

Give the formula of each of the following substances.

zinc nitrate \/ ZI\LNO :>\)_ e) phosphorus \/ ?“(' ................
" lead \/PP f)y  nitrogen \/NL
chromium (lll) oxide v/C(zoj ...... g) barium hydroxide \/ g& (@'\\1 .....

ammonium sulphate /(” Mﬁq h)  aluminium sulphate \/'K\L(Sogjs (8)

Use your knowledge of ionic equations to give the molar ratio in which the following acids react with
bases. Complete the table to show your answers. 4)

) . 1 Molar ratio of
Acid Formula of acid Base Formula of base acid-base

sulphuric acid

SO § potassium hydroxide Lér( R v
hydrochloric acid M potassium hydrogencarbonate KA{D} Loy S

nitric acid ,\a\-\ﬂ} ammonia ‘QA:S (W /|
hydrochloric acid '\'\’CL zinc carbonate Z,\CQ_-} 2 '\ /

Write ionic equations for each of the following reactions. \/{‘\ v/ h

reaction of sulphuric acid (ag) and sodium hydroxide (aq)

........ L[*'Lc/q *w_La,\-——)&l\,o(\ SRS T TSSOSO OSSOSO U PR TR URRURRRRUR 3
precipitation of barium carbonate by mixing solutions of barium hydroxide and sodium carbonate

L AL ; e |
......... FvALaﬂ\*vCO;an\"—-jéa\(-Q}ks @)

reaction of nitric acid (ag) and ammonia (aq)

Lﬁ(avg +¥\>}3«;Lap—-:>.\aé.itab ......................................................... (2)

reaction of sulphuric acid (ag) and potassium hydrogencarbonate (aq)

kﬁ(»}&— ..... -‘L[@;ch‘\ﬂ%-\lcecf)‘kCouﬂ> ...................................... @)

Define the term relative atomic mass. .A.\/.‘:x.x[e..u Gl e G GISAA

.................................................... «/{M\ffb'lm\«w‘xf—&b@« )

Explain why *2C is referred to in the definition. \/aﬁtw Seorde
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6)

9

a)

b)

In each case work out the limiting reagent and moles of ammonia formed (assuming complete reaction).

o MNop+3Hy - 2NH;

5 moles of N2 + 5 moles of H; limiting reagent = ... k 2. moles of NH;z formed = 333 (1) /
2 moles of N2 + 5 moles of H; limiting reagent = ‘42. moles of NH; formed = .2-.33 . (1) \/
10 moles of N2 + 50 moles of Hz limiting reagent = N moles of NH; formed = .. 2 . (1) /
0.2 moles of N2 + 0.05 moles of H,  limiting reagent = G moles of NH; formed = . 0.Q3%.. 1) \/

Calculate the volume of 0.200 moles of carbon dioxide at 100°C and 2 MPa pressure.

The equation is for the combustion of ethane in oxygen. CzHs(g) + 372 O2(g) — 2 CO2(g) + 3 H20(!)

What volume of carbon dioxide is formed and what is the total volume of gases at the end in each of the
following reactions.

100 cm® of ethane + 100 cm® of oxygen

2
volume of CO; formed = ... 51 L.conv. / Total volume of gases atend = ... 128-S o / (2)
100 cm® of ethane + 500 cm® of oxygen
volume of CO, formed = ... 200 cm” . / Total volume of gases at end = .3Scem .. )

200 cm® of ethane + 400 cm® of oxygen

1
volume of CO, formed = ... 223 :Gom. - Total volume of gases at end = ..m3>.\..‘k-.}c.ml.._/ )

What volume of hydrogen is formed at 20°C and 100000 Pa pressure when 2 g of magnesium is reacted
with excess sulphuric acid?

Mg(s) + H2SQ0s(aq) — MgSOa(aq) + Ha(g)
=4 = OB

!
;

P OO O
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10 What volume of carbon monoxide is formed at 1200°C and 0.14 MPa pressure when 1 kg of iron oxide is
reduced by carbon?

FesxOs(s) + 3C(sm)ﬁ —>2 Fre(l)+ 3 CO(g) M
ooneA e Cr = %@—: ...... G .27 V/ .............................................
........ A Co = K80 ol
.......... \(;rl@j:=“53'0*33iﬂ‘%‘13\/:u\—v‘{’mlx/
........................ O e O R (@)
1) a) In20 moles of AlzOs,
iy how many moles of AP ions? ..o {+° ......... )/ .......................................................
i)y  how many moles of OZiONS? v eo...... \/ ..................................................... (2)
b) In 360 g of water _3“;% 2 2o mees Hio
i)  how many moles of Hatoms? ................. '“*‘O ........ ‘/ ........................................................
iy  how many moles of O atoms? ................. 22 / ....................................................... (2)
¢) In1kg of aluminium sulphate Az (SC)a ;.%"3 = 2.2
i) how many moles of aluminium ions?.......... S84 ‘/ ....................................................
i)  how many moles of sulphate ions? ............ 3'79\/ ...................................................... (2)
12 What mass of Fez04 is produced when 140 g of iron reacts with excess steam?

3 Fe(s) + 4 H0(g) — Fes04(s) + 4 Ha(g)
,,./”..r-:aK...f&.:...f:.e,.o/ss'«g.....?...Q...S.'! ..............................................................................
00 oA QBB e
/zmQ10+;%n+&033b= ...... LRSS g, 3)

13) What mass of potassium oxide is formed when 7.8 g of potassium is burned in oxygen?
4K + 02 - 2K0

1%

Joone = TR E L AT
oo a0 7 @ O
L onenn Eac m . k2 % 00T AR S
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18 a)

b)

% o

Sulfur trioxide is made from sulfur dioxide by the following reaction. Calculate the maximum amount of
sulfur trioxide that can be made from 1 kg of sulfur dioxide.

280z + Oy
oo

T (S 2 S

P

= 2803

...... S R
o N S e T

b)

......... \7\50:}
In an experiment, only 1200 g of sulfur trioxide was produced.
)  Calculate the percentage yield.

)

i)

made from 1 kg of aluminium oxide.

(1
Aluminium is made from aluminium oxide by electrolysis. Calculate the mass of aluminium that can be

2AL0z - 4Al + 302
et X1 O3

(==

N

c)

1®

water of crystallisation, 6.0 g of anhydrous magnesium sulfate (MgSO.) remained. Work out the relative
formula mass (M) of the MgS04.nH;0, and so the value of n.

s — S22 % /
(1
When 12.3 g of MgS0.4.nH-0 is heated gently until no further change in mass occurs, to remove the

MgS04.nH20 - MgSO.s + nH,0
....... JMLM:F‘JSO%SE%ZQJ‘E’Z@O*Q%
A AT AR = Q@R
/thBSO*(Ak%Lw‘Q%OW‘:sz%g .....................................
..,4.4..‘.....s%.ioér,.rxl—i.@.. eme 26t = T A=l \/
NN e
....... 2ot 24eR == ()
e ST B R T
126
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19 Since 1850, most books and documents have been printed on acidic paper which, over time, becomes
brittle and disintegrates. By treating books with diethyl zinc vapour, the acids in the book are
neutralised. Diethyl zinc vapour penetrates the closed book and reacts with the small amount of water in
the paper to form zinc oxide. The zinc oxide neutralises the acids and protects the book from acids that
may be formed later. There is virtually no difference between treated and untreated books.

The reaction between diethyl zinc and water is represented by the equation:
Zn(CzHs)a(g) + H20(l) — ZnO(s) + 2 CoHs(g)
The total moisture content of a book which was treated was found to be 0.9 g of water.
a) i) How many moles of water were present in the book?

............... e a2 m T T 0O )

i) Using the equation, how many moles of diethyl zinc would react with this amount of water?

................ 0@5/ (1)

e e, o )
iv)  What mass of zinc oxide would be formed in the book? ...&4C.=. . B.1:% / ..........................
%’l*AOGS—,"\'-¢ﬁﬁV/ ............................................................. @)

b)  The acid content of the book was found to be 0.032 moles of H'aq. The equation for the reaction
between zinc oxide and acid is:

ZnO(s) + 2 H'(aq) — Zn**(aqg) + H,O()

i) Calculate the mass of zinc oxide required to neutralise the acid in the book.

i) Hence calculate the mass of excess zinc oxide which remains in the book.
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TASK 18 — Solution calculations

1 a 0.1 b 250 ¢ 0.0025
2 a 0.2moldm?, 7.3gdm3 b 2.5moldm?, 245.3 g dm™ ¢ 0.0525 mol dm?, 2.10 g dm
3 a 005dm® b 0.001dm?
4 0.0269 mol dm?, 4.61 g dm™ 5 0.0752 mol dm?, 3.01 g dm™ 6  0.00750 dm?
7 0.05000 mol dm?, 7.10 g dm 8 1.13g 9 79.9dm?d
10 87.8 11 2 12 A=39.1,K
I
(SN el = 2 ¥ O.o = o
; Q [ AN < ¥ §:> = 2 < o
i ) ol = C.2< % "7.330 = oc.corLs
- ,,
2L X c&\ CoAC. .= ;/L:o = O 2 _wetldm WM = 20 < = -2 516_,\,\3
! - S
D} ool = /§—’=- = 2.< :V\o‘\{dum? WA = AR ) -’:) 2% <.y 3(4\,./\:
O mol NaOH = 1.05 = 0.02625 mol  conc = 0.02625 = 0.0525 moldm® =  2.10gdm3 3
40.0 50044409
o.o0S
=S a\ vo\ = /O\ = S ol 41.1\/\3
. \R'a .
=) ro\ = el = O ool dan
< PO mMal dSeg = S oL % %so = O .coos
~med Balow)q = oo g
oo OS] .
Co~~< 36‘(0\—\3L = %%m = OO A (d«ul
=) M Raled) = D
conC = = 31 drn
8 % :
=~ ) el Hid=d - B ¥ e = O oot
oA Naad L - oloowE
| o 139
o Noocy = %:ﬁo = O.- 27752 «m:;’xd:\[i
) Ve Nk = Ada.o
c= = 2.0 3 o‘u\[;
o sl &—\.\Ac; z oS X Lg/{'—‘m—a - O oS
mat Kol - o aeons
o oW = = ’ms/o‘-ci 0.00750 dm?
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\o

u

. -
e e = S\ % 7‘/33/:; = O.Ooo282.
A ek A 22 = o conse
MA WNeasd A 2SS - oL o822

Mmeond Naod = do.o = o.cwr = V%

D_oy
MmA Caloy = >\ = |194a.g
et Ml 2 390

1A,
ver H = ‘)s’/o Z Ta.a dw

[ LS
=l Naod 2 c.ons © \/»O = O ooda)

Mo acdh A TS =2 6. anAdl
Mmool acd o LS = o-od4L

Y s
WAr = —C.od4dr = OB

Mol Rk = ok *\;n',/m = o-co24Ab
med 1ot avieo & 28 = © Souky
et Iiios athieo v 24> = O SNR
N = ‘%vm% = 2.2

\2Lb.L — Qe V-2
N = =3 —E 2

\

2.
MOl WL - O leo K —meo = o o)

wsd Maloa a 2$8 - s.oén'ls
el MAloy Ailbs = ee=rts o.asS¢
N = —'.‘Lc}_og.;c - 18-\

ML D 38l - ko = 8-

M D 2 = .
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TASK 19 — Back titration calculations

1 87.7% 2  90.8% 3 0.0500 mol, 4.22 g
4 0.606g 5 468¢g

4 ——’—l‘%-%
A N\.&N&af\,lo.(ee&.a&\«%% ocd . =.O\sD. % T=so

1

O Oey2%R

e XS M8 = 0 eraME

N \-—\—LL o-\ﬁxlxa\_b_\ = 01&)&\:&;0 = R

ronh Caloz = @S\ X O.O% s = O8N g

(= ‘Z’\>¢~r\¥v‘ d( Lnenlare = G- il = b4

\TB.D
2 mol NaoH for YSider 5 0228 x D - O -co24€<
| Mot XS HeL = © .epa4gS
lf Mk e @ shete = O‘LK%«:@ = o o2
l Lomedl e reacdhaq = ©.c\S
: Nomet Ba(oHly = ©.CO8T BalarL + Zike
“mens Balow)L = (TI-% X ©-CO8 T = \-Se 4
| oo Dia dme . Saan.
2 met NacsH A Lealon = ©.03

met PheSoy N ema NWvolla, = ©.OB
el Hadog Lot ove L sleek toliue = ©-\S

Mgk\"‘t?&* @ st = ©°2

et HiSO reesine whh MQUOD; £ ©.2—0.15 035
- sl V\Ascol s ©-05
Sormad Mg (D3 = BA2 x 0.08 » 4229

© www.CHEMSHEETS.co.uk 13-June-2024 Chemsheets AS 1027 28



e~ (ol = = . & -ST¥=S O ook -
moles HCI to neutralise leftover NaOH = % x 0.250 = 0.0125
moles NaOH that reacts with HCI = 0.0125
original moles of NaOH added to NHsCl = = x 1.00 = 0.100
moles of NaOH that reacted with NH4+Cl = 0.100 — 0.0125 = 0.0875
mass of NH4Cl = 0.0875 x 53.5 = 4.68 g
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CHALLENGE 3
1 9.67% 2 A SiOCls

A ﬁ (NH, SO4 4+ 2NasH —2 2 g & NazSos +2the
Nacod + el 5 Naco o Hho

Vool deo - conc kvl = O-\oo h% = O-DB287
/ ra=t el over Nao = . o287
%mﬁwﬂ PSSR Y- T~ casex
/_. NaoH Qict ceccled iudia Lelliser = 0.005 -0.co287 = O-0021%
Vi veel (MBSO = ©ccaal2 - o.coltbs
Vol e (MOS0 = W xnasles = 1320 x O -ooloes o 0.1407g

® \/ 1L ®le (NM-J’C\{, e 01..1‘?5057x100 = 9.67%
Y2:1c
o A5 NNt %ND-;: 0.8 X -Toos = O .co2105

-
Aa A~ CO ——-3}8(&
Lraatl. T - pL.oo2/05
e mnend CAL . Soneple = 6©.0021SS % 3S.S = . 74 oy

bl2ss) '
gizw'n & CL= —2a3c2 R\ = T 7=

<(3s.g
Sta 0y % o = /4)‘m§x\=a = To.a"u

Corpand 3 ® SL,OCA
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Calculation Allsorts

1 CsH11NO 2 C11H1402, C11H1402 3 526 g 4 2719 5 5.00 dm?®
6 0.0241 mol dm™ 7 234.9 8 3.21% 9 55.0%
10 10 Al + 6 NH4CIO4 — 3 N2 + 9 H,0 + 6 HCI + 5 Al,O3
C_D e B o %.as (oA < : =
.
\—\,,,,,\,,,ﬁ/\.c w.a  loea  \ C.sHu ~o
~ n"‘A‘(, o= 0.9% (o0.a4 \
il s o 049 Joss -\
T2
@ < VL. 6.\ /|.\‘L s.S 5 N
b
W\ /\ =3 S 5 S i % Ly 7 5> | i~ cp-Q\SCcQ. & Cu\—,jn*ﬁq_
D A P
o le-o Va2 Zaaze V.o 2
mmalocder = Gy Vi O
\oc
@ mo\ 102 = /-S-T, = .27 e\
mel o = 2O %23 = \8.5OS e\ : :
nachAd (O = \E.fFe XK a8.c = $7—§As 52‘93
S
LSy ol O = Tide = 6.650\ mol
Mmool XU - 6.080\ x 2 = O.lsoR PN
maend A2 O.laa3 2 208 = 2.7\ 4 2.1\ o
' 25.o :
@ mel CaCOL = -43.\ z 0.250 mst
s \*\’(—Q = 2% 0.2%0 =z ©0.5a0c ma\
SRt o B e w Sem AN S Q>A/vs3

28
Mol Nacd . = O.odes % 7@ 2 0.00\eD> wol|
med H13X = O ooles =2 = o.ooDSon mal

ek e, . PISSOSNe geng L B oA makdal O 024 pa\dni>

@ A sdageal s
Q-S.S/
sl ey - 0.2%a = e = 0.cosFS
. A A 2Sca - O .ocosES
o A :/\ZSOGNA? = O-'OSS’IS
ohe M w T8 /ckene . azdken

=

5
5|
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3 . o < 5 D .
maotl N = 020 *'y..%/@b - 0.2
Lot XS P 2 ©.cx1B6

LXS UL = 6.0

Mep + 2.4l >
\Ga/
,,o,nauva.l 8 = \.co x “oso = O.\o
- sl HER reacivg o Ml - ol —0.0Mk = b.026%
_raedl NLS = 0.0 L = O.c\32
MeDD '\% = 0.0\3 %K Ld(-'s = 039—\3

-%Nﬂ: 9,,3.»,,»<wo,, P TR N U ML RISl < Sty L R B

@ Naosd + Ve > .
st '\lﬂo-\-\ = 0.2e5 7(3%&) = 0O.C0L%Z
©lom o ¥s et - o.c0LR2

s AR s A SERD

. CafOx ¥ AR > AR i
oagunat Ml = 2o = Zeeo = o.r00
raX_ M(eae\ﬁ whh (a3 = 02 — 0.082. = 0.\2\%
e CaltOy = 0.31F 27 = oS
mend CallDg = \90.\ % O.0ia = besq
lo.o

SO Rl s Ton o e ES.0% S$s.0%

A) 10N + GRG0y  — Aeh + Olges Gl + SALOL
s s s
) mel A\ = %Q = - S.92 Klb‘f BT e -
rand Wl = A S "
nwass et = \-ch\e‘s
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