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EXPLORING CHEMISTRY STAGE 2

Chemical Reactions

Set 20
1 a)
b)
2 a)
b)
c)
3 a)
b)
c)
4 a)

Ag'(aq) + Cf(ag) — AgCi(s)

n(AgCl) =n(Ag") = n(AgNO;)
=0.0250 x 0.0227
=5.675 x 107 mol

m(AgCl) = 5.675 x 107(143.35)
=8.14x 10" ¢g

2C:Hu(g) + 1302(g) — 8CO:(g) + 10H0(1)

n(COz) =4 n(CsHyp)

V(CO2) =4 V(CisHyp)
=4x473
=189 L

47.3
n(CsHyp) = —
(CsHjo) 224

=2.11 mol
n(H;0) = 5 n(H,0)
=5x2.11
= 10.56 mol
m(H:0) = 10.56 x 18.016
=190x 10° g

Na,COs(s) + 2H (ag) — 2Na'(aq) + COs(g) + H0(1)

1.34
n(Na;CO3) = ——
(NaxC03) = 105,99

=0.0126 mol
n(CO;) = n(Na,CO3)
=1.26 x 10 mol
V(CO,) =(1.26 x 10%) x 22.4
=0.283L

n(HNO3) = 2 n(Na,COs)
=(1.26x 105 x2
=2.53x 107 mol

V(HNO3) = 2.53x10
0.125
=0.202L

0.720

n =—

Mg) 24.3

=296 x 10 mol
n(HCI) = 2 n(Mg)

=2x(2.96x% 107%)

=593 x 107 mol

2
vHCl) = 22107 ‘?13;;2

=624x10° L




b) n(H>) = n(Mg)
=2.96x 107 mol
V(H:) = (296 x 107) x 22.4
=0.663 L

c) n(MgCl>) = n(Mg)
=2.96x 107 mol
m(MgCly) = (2.96 x 107%) x 95.2
= 232 g

niH-) = %

= (.875 mol
n(H:504) = n(Hz)
= (.875 mol

0.875
V(Hz 504] = W

=0.146 L
niAl)y = 2/3 n(H»)
=2/3x 0.875
= (1583 mol
mi{Al)=0.583 x 26.958
=157¢g

a) Fh2+{nq} + 2I'{aq) — Pbla(s)
n(Pb™*) = n(Pb(NO:)»)
=0.0250x 0.212
=5.30x 107 mol
n(Nal) = n(I') = 2n(Pb™")
=2x(530x 107
= 1.06 x 107 mol

V(NaD) = 1.06x10
0.260
=4.08x 10°L
b) n(Pbl,) = n(Pb™")
=5.30 x 107 mol
m(Pbl,) = (5.30 x 107 x 461

=244 ¢
a)  CaCO;+2H' — Ca®* +CO; + H,0
H{CHCD'_:} = ﬁ
100.09
=101 mol
n(H") = 2 n(CaCOs)
=2x U ”_“
=(.202 mol
V(HY) = (1.202
1.07
=(L189 L

b) n(CO-) = n(CaC04)
=0.101 mol
VIC0D,) =0.101 x 22.4
=226L



c) n(CaCly) = n(CaCOs)
=101 mol
101
c(CaCly) = 0.101
(0.189
=0.534 mol L

CaCO; + 2H' — Ca’ +CO, + H,0
m(CaCO; react) = 5.60 - 5.09
=0.510¢g
0.510

100.09

=5.10x 107 mol
n(HCI) = n(H") = 2 n(CaCO3)
=2x(5.10x 107

n(CaC0Os) =

= 1.01 x 107 mol

S(HCD = 1.02x1072

0.0200

=0.510 mol L'
5.74
a nfAeCly= ——
) (AgCh 143.35
=4.00 x 107 mol

n(Ag:C0;) = Y2 n(AgCl)
=15 x (4.00 x 107%)
=2.00 x 10° mol
m(Ag,CO5) = (2.00 x 107) x 275.81
=552¢

(W) n(HCI consumed ) = n(AgCl)
=4.00 x 107 mol

c) n(CO;) = %2 n(AgCl)
=15 x (4.00 x 107)
=2.00 x 107 mol
V(CO,) = (2.00 x 107) x 22.4
=(.448 L

6.20

123.88
=5.00 x 107 mol
n(Ps0yp) = n(Py) )
= 5.00 x 10™ mol
m(P;010) = (5.00 x 107) x 283.88
=14.2¢

a) n(Ps) =

b) n(O0z) = 5 n(Py)
=5x(5.00 x 107%)
=(1.250 mol

Vi) =0250x22.4
=5.605L
= 20% air

Viair) = @x 5.605L
20



12.

14.

=280L

a) n(Zn consumed) = 15.0 - 2.00

13.0
niZn)= ——
(£n) 65.38
= (0.199 mol
n(HCI) = 2 niZn)
=2x0.199
= (0.398 mol
b) n(ZnCl:) = n(Zn)
= (0.199 mol
m(ZnCly) =0.199 x 136.28
=27.1¢g
o) n(H:) = n(Zn)
= (0.199 mol
V(H2) =0.199 x 22.4
=445L
8.00
: 0a) =
A mMO= 00
= (0.250 mol
n(H>5) = 2/3 n(0,)
=2/3 x 0.250
= (1.167 mol
b V(H.S) =0.167 x 22.4
=3.73L
m(NO) = 3.00 x (1.60 x 10%)
=480x 10% ¢
4.80x10"

"NO)= =01

= 1.599 x 10" mol
niNH;:) = 4/6 n(NO)

476 x (1.599 x 10%)

= 1.067 x 10" mol
V(NH3) = (1.067 x 10%) x 22.4

=239x 10*L

2H1 + Dg — 2]‘110
2.00x10°
2.016

=9.92 x 10* mol

n(0:) = ¥2 n(Ha)
=14 x (9.92 x 10%)
=4.96 x 10° mol

V(0,) = (4.96 x 10°) x 22.4
=1.11x10°L

niH-) =

al 2[‘]1 + Dz e EHEG



16.

1.60

2.018
= (1.794 mol

n(H,) =

10
nD:) = —
(©2) 22.4

= ().446 mol

I mol of Ha requires ¥2 mole of O

0.794 mol of H, requires %2 x 0.794 = 0.397 mol of O,

n(O: required) < n(0;
- H:is LR

n(H-0) = n(H:)
= (.794 mol

available)

m(H;0) =0.794 x 18.016

b) n(0: rem) = 0.446 - 0,

397

= (0.0490 mol

V(02) =0.0490 x 22.4
=1.10L

c) V(H:0)=0.794 x 22.4

=17.8L

a) 2H1 + Dz — EHED
n(0:) = %2 n(Hz)
V(0;) =Y2 V(H2)
=15 % 1.00
=(0.500L

b} CH4 + 20: —* CDE +
n(0:) = 2 n(CHs)

2H,0

=2 x(2.00 x 107
= 4.00x 10° mL

Ba™ + S0~ — BaSOu(s)

n(BaS0y) = 0.483
233.36

=2.07 x 107 mol

n(H>804) = n(SO4™)

=2.07 x 107" mol in 25.0 mL

n(H-504 in 125.0 mL) = 125.0
25.0

H'+OH — H,0
n(H') = 2n(H,50,)
=2x(1.03x 107
=2.07 x 102 mol
=n(OH") required
V(OH) = 2.07x10
0.0134

=154 L

X (2.07 x 107
=1.03 x 107 mol



19.

20.

CaCO; + 2H" — Ca™ + CO, + H,0
n(H") = n(HCI) = 0.0200 x 2.50

=5.00 x 107 mol
n(CaCO3) = Y2 n(5.00 x 107
=250x 10" mol
m(CaCO3) = (2.50 x 107) x 100.09
=2.502 g
%CaCO;y: 2302 100 =83.4 %

Ag"+ClIT AgCl

n(AgCl) = n(CI') = n(NaCl)
=0.0415 x 0.0993
=4.12x 107 mol

=nlAg)
miAg) = (412 x 10-3) x 107.9
=0445¢
ToAg: %x 100 =923 %
0.482
30.3 34.0
a n(iNH4):504) = n(KNO.) =
} (NH500 = 514 T IRE
=(.227 mol = (0.336 mol

1 mol of (NH4):504 requires 2 mol of KNO»

0.227 mol of (NH4)>50; requires 2x0.227 = (.454 mol of KNO»
n(KNO; req) > n{KNO; avail)

S KNO> s LR

b) n((NH4 50,4 rem) = (0.227 — (Y2 x (1.336)
=5.89 x 10™ mol
m((NH4),804) = (5.89 x 107%) x 132.144
=780 ¢

c) n(N>) = n(KNO-)
= (1336 mol
V(N,) =0.336 x 22.4
=7.53L



