Physical Chemistry Fundamentals ANSWERS

Complete the table about these atoms and ions. ¥ correct row

atomic mass
atom / ion number number protons neutrons electrons
31pa- 15 31 15 16 18
81pp- 17 37 35 46 36

Convert these quantities into the units shown.
a) 25emtodm® ' 25x10°° = 0.025 dm*
b} 500 cm® to m® 500 x 107 = 5.00 x 10~* m’
c) 100 kPato Pa 100 x 10° = 1.0 x 10°Pa
d) 8Imgtog 89x 10 = 0.089 g

g) =196°Ctlo K =196 +273 = 7T K

N

fi  0.102nmtom 0.102x 107 = 1.02x 107" m

a) Explain what the Avogadro constant is.

¥ 6.022 x 10** of something

b)  Calculate the number of molecules of water in 90.0 g of water. (Avogadro constant, L = 6.022 x 107* mol™")

v  moles H,0 = 222 = 500
180

¥  molecules H:O = 5.00 x 6.022 x 10 = 3.01 x 10*

Calculate the relative formula mass (M) of the following substances.

a) O ¥ M =320
b)  K:S0s ¥ M = 1743
c)  Mg(NOs) v M = 1483
d) CuSO.5H:0 « M. = 2496

Calculate the mass of each of the following.
a)  5.00 moles of Fe;0q ¥ 5.00x159.6=T79% g
b)  0.250 moles of hydrogen ¥ H,

¢}  1.50 x 10* moles of aluminium iodide " Alls

0.250x2.0=798 g

1.50 x 10~ x 407.7 = 0.0612 g
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In a reaction, 115 g of tungsten was formed from 200 g of tungsten oxide. Calculate the percentage yield.
WO: + 3Hz: = W+ 3H0

200

¥ moles WO; = T o 0.863

+ moles W = 0.863

¥  massW = 0.863 x183.8 = 1586 g

. _ 115 _

¥ Yyield = oae X100 = T2.5% (4)
What mass of oxygen reacts with 2.30 g of sodium? 4MNa(s) + Oz(g) — 2Na.0is)
v molesNa = == = 0.100
v moles 0, = == = 0.0250
¥ massO: = 0.025x32 = 0.800g (3

Which is the limiting reagent and what mass of aluminium chloride is formed when 1.35 g of aluminium is heated
with 4.26 g of chlorine?

2Al(s) + 3Clz(g) —» 2AICs(s)

135 _ _ 426
T 0.0500 moles Clz = Ih

moles Al = = 0.0600
limiting reagent is Cl; as 0.0500 mol of Al would need 0.0750 mol of Clz, but there is only 0.0600 mol

moles AICI; = 0.0600 x % = 0.0400

T

mass AlCl; = 0.0400 x 133.5 = 5.34¢g (4)

Which is the limiting reagent and what mass of lithium oxide is formed when 1.0 g of lithium is heated with 1.3 g
of oxygen?
4Li(s) + Oz(g) —» 2Li20(s)

Lo 10 _ _ 13 _
moles Li = — = 0.145 moles 0: = — = 0.0406
limiting reagent is Li as 0.0406 mol of Oz would need 0.162 mol of Li but there is only 0.145 mol
moles Liz0 = 0.145 x % =0.00725

mass Li;0 = 0.00725x29.8 = 229 )

LS S S Y

Calculate the percentage atom economy to form chlorine in this reaction.
2NaCl + 2Hz0 — Clz + Hz + 2NaOH

¥ % atom economy = m x 100

¥ =46.4% 2)
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250 em® of aqueous solution contains 2.0 g of dissolved sodium hydroxide. Calculate the concentration of the
solution in mol dm™*

v moles NaOH = == = 0.0500
¥"  concentration = ngf—ﬂ = 0.200 mol dm™ ()

1000

Titration Calculations

In a titration, it was found that 25.0 em?® of 0.150 mal dm? sulfuric acid reacts with 23.58 em?® of sodium
hydroxide solution. Calculate the concentration of the sodium hydroxide solution in mol dm ™,

H2S04(aq) + 2NaOH(ag) — Na:S0s(aq) + 2H:0(])

¥ moles Ho50; = =2 % 0.150 = 0.00375

1000
¥ moles NaOH = 2 x 0.00375 = 0.00750
concentration NaOH = 222 = 0318 mol dm? (3)

100D

In a titration, it was found that 25.00 cm? of 0.100 mol dm™* sodium hydroxide reacts with 26.38 cm? of nitric
acid. Calculate the concentration of the nitric acid solution in mal dm™.

HNOs(aq) + NaOH(ag) — MaMOa{aq) + H2011)

- 250 _
¥  moles NaOH = oo x0.100 = 0.00250

¥ moles HNO; 0.00250
0.00250

¥  concentration HNOy = —m&— = 0.0945 mol dm™

1000
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