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CHEMISTRY CALCULATIONS WS 4

Moles & Volume

1 Consider the following reaction for the synthesis of methanol:
CO(g) + 2H3(@ = CH30H(9)

What volume of H, reacts exactly with 2.50 dm?® of CO?;
Vel y= Ax (VeF CO)= 5.0dm

b. What volume of CH30H is produced?

%
A5dm
2 3 cjleulate the numbgr of moles in 250 cm?® of O, @r.tp.
tanof i 24 dm” w - | x 250 0.010U ]
X w250 0m T —
24000

b. Calculate the volume of 0.135 mol of CO, @ r.t.p.

V = 0.135 X 2ydn’ 2 32ldw?

3 Calculate the volume of carbon dioxide (@ r.t.p.) produced when 10.01 g of calcium carbonate
decomposes according to the equation:

/WVCU-603: {0 4/2+5(/é) CaCOg3(s) = CaO(s) + CO5(9)
(7 /o COp = 0.1 X 24t
y of Cal0y = 01 = = Q4o
1 of €04 - 0.7 awef
4 Potassium chlorate(V) decomposes when heated: %./_f %5 +L/8 _ /22 6

2KCIO3(s) = 2KCI(s) + 30,(g)

What mass of potassium chlorate(V) decomposes to produce 100.0 cm?® of oxygen gas

measured @ r.t.p? M Mﬂ/” (4,((,//0% ;,29‘5 X 0.@2:}9
_ 160 0.004/6 el [rroduc
(= oy vt
" Kl = fq//éxz - 0.00277 et
%
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5 What volume of SO, is obtained (measured @ r.t.p) when 1.000 kg of As,S3 is heated in

oxygen?
2A5253 + 902 -»> 2A5203 + 6502

Vol of 50y = 1310 x 24dn?
. 20256

My Ac0,=3(F44) 4 5(531)
=%
Aub
GOt x b — 13.19 wi
0 O = —_— -
Y of % 2

6 a. cCalculate the volume of CO,, produced when 100cm? of ethene burns in excess oxygen
according to the equation:

CoHylg) + 305(g) » 2C0O5(g) + 2H,0(l)

Loty (O,

IR \/0{ COy = 0?500’“}
|aned - Zmel
Lo Qe

b. Calculate the volume of NO produced when 2.0 dm? of oxygen is reacted with excess
ammonia according to the equation:

4NH3(g) + 505(g) » 4NO(g) + 6H,0(g)

OQ:NO

2
¢ (’f (X:éjf_% ;’{.édel
o X 5

7 Determine the number of moles present in each of the following at standard temperature and

pressure:

8. 0.240dm?3 of O, d.  400.0 cm3of N2

) -3
(0.Fx(0° md 1A 16 wel
b- " 2 00dm? of CH, e 250.0cm3of CO,
£9.9 and! ||.|(m<lo'5m~@\
€ 0.100dm? of SO -%
2 Yo x10 " mal.
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8 Work out the volume of each of the following at standard temperature and pressure:

a. 0.100 mol C3Hg d.  0.8500 mol NHg
q.0U g’
22U dn” !
b. 100.0 mol SO4 e. 0.600 mol O,
2340 dm” T L

c. 0.270mol N,

{0y 3 dm”

9 Sodium nitrate(V) decomposes according to the equation:

2NaNOs(s) » 2NaNO,(s) + O(g)

Calculate the volume (in cm ) of oxygen produced (measured @ r.t.p) when 0.820 g of sodlum
nitrate(V) decomposes.
o K R gco%tf et Vof Og = 000UBA A QUGTD e
N Mo NUs = ’857: : - . 8(/1/1/\/
n O3= 0.002542 _ 0.00UBA Sl
A

10 Tin reacts with nitric acid according to the equation:

Sn(s) + 4HNO3(aq) » SnO5(s) + 4NO5(g) + 2H,O(l)

If 2.50g of tin are reacted with excess nitric acid what volume of NO> (in cm3) is produced @

tp?

4,rl,§fgfn 39 0.0 wol v NO.,?: o?qgsbxo.o%%
" 2.09l d/mtb

W N0, = 4x0 03 -
_0.084 mé
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1" Calculate the mass of sodium carbonate that must be reacted with excess hydrochloric

acid to produce 100.0 cm? of CO, @r.tp.
Na,CO3(s) + 2HCI(aq) » 2NaCl(aq) + CO,(g) + H,O(l)

W f COy = 160" < 0.004l63 mol.
P e

qus o Ny C03.= 0 ooyie7 (222 112+ 48)
= OALW/}& /5 m@uhf/ed’

12 a. Oxygen (O,) can be converted to ozone (O3) by passing it through a silent electric
discharge.

305(g) = 203(9g)

If 300 cm? of oxygen is used and 10% of the oxygen is converted to ozone, calculate the
total volume of gas present at the end of the experiment.

10% of 2,00l < 300’ 0, : Os

2 A / n
30 :20 —» 0.1 230 thad oo M

90 om® m alt

b. Hydrogen reacts with chlorine according to the equation:
Ha(g) + Clx(g) = 2HCI(g)

What is the total volume of gas present in the container at the end of the experiment if

100cm? of hydrogen is reacted with 200cm? of chlorine?

/ )
iy isthe liniteng ogund ordl Cg Wil p i) 16D + 200 = 560

- r ol the nd-
pe Left o f’” ‘ popctid = J@WZ
Ha - Clg | 0’35/(’// MOdMNd _ 206DCw

|

| L _ 20D - 26D + 260
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