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CHEMISTRY CALCULATIONS WS 3

Moles & Solutions

1 1f10.00 g of NaOH is dissolved in water and the volume is made up to 200.0 cm3, calculate the
My of NaOH= 2341641« 4o.
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2 Calculate the number of moles of HCI present in 50.0cm® of 2.00 moldm ™ hydrochloric acid.
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3 Calculate the number of moles of chloride ions present in 50. 0cm® of a 0.0500 moldm™3
solution of iron(lll) chloride (FeCI3) and the total concentration of all the ions present,
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4 Sulfuric acid is titrated against 25.00cm® of 0.2000 moldm > sodium hydroxide solution; 23.20

cm?® of sulfuric acid is required for neutralisation. Calculate the concentration of the sulfuric
acid.

2NaOH(aq) + H,SO04(aq) »' NaySOyuaq) + 2H,0()
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5 For neutralisation, 25.00 cm?® of phosphoric(V) acid (H3POy,) requires 28.70 cm® of NaOH of

Qo’VIC 4”280I{ ’ z

concentration 0.1500mol dm™>.What is the concentration of the phosphoric(V) acid?

H3PO4(aq) + 3NaOH(aq) » NazPOy(aq) + 3H,0() WEX 107
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6 Acidified potassium manganate(VIl) oxidises hydrogen peroxide to produce oxygen:

2KMnOg4(aq) + 3H,SO4(aq) + 5H,0,(aq) » 2MnSO4(aq) + 8H,O() + K,SO4(aq) + 50,(g)

If 45.00 cm® of 0.020 mol dm™> KMnQ, is reacted with excess H,O, and H,SOy, calculate the
volume of O, produced (at RTP).
5 0 KMnOy - 07
0.02 amof di Z_IL_ w , 2 5
(“F o) 4 : 5 ducecl
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7 Work out the numbers of moles present in the following solutions:

8- 20.0cm® of 0.220 moldm > NaOH(aq)

0.22amo] mr 1000 ow® M=CV
50 LUxI0” el i 200m° OF - (0.22)(20)
-3 1660
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b. 57,8 cm® of 0.0840 moldm 3 HCl(aq)
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€ 540 cm® of 0.0200 moldm > KMnO4(aq)
Y = WV
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8 If 29.70cm? of sulfuric acid of concentration 0.2000 moldm™> is required for neutralisation of

25.00cm® of potassium hydroxide solution, calculate the concentration of the potassium
hydroxide solution.

2KOH(aqg) + H,SO4(aq) » K5,SOy4faq) + 2H,0()

= -2
7|H190q= 20.3x 0.2 _ §.quxit> mol. Cone = 11.88x [072 x 1600
1050 as
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9 Calcium carbonate is reacted with 50.0cm> of 0.500 moldm > hydrochloric acid.

CaCOsx(s) + 2HCl(ag) » CaClyag) + COx(g) + HyO()

a. What mass of calcium carbonate is required for an exact reaction?
ol Weh= (05 /W\OI.M?)U( 609*‘”/{3 = 0.02§ mel Mot Df Cal0q z(0.077/5')(({0-{ +12 4 L(g)
" W - /.26'3/ wed.
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b. What volume of CO,, measured at RTP, will be produced?
mef Co= N of C(0s
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10 What volume (in cm ) of 0.0100 mol dm™> barium chloride must be reacted with excess sodium

sulfate to produce 0.100g of barium sulfate?

BaCly(aq) + Na,SOyu(aq) » BaSOy(s) + 2NaCl(aq) r 5
Bab0y « 13743219 1654 _ 235.) V= - 429x 19 _ y.29x10 dw
” c oo 5
n bokOy = 011 = 2910 el e
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L If 0.100g of magnesium is reacted with 25.00cm? of 0.200 mol dm™3 hydrochloric acid,
calculate the volume of hydrogen gas produced at RTP.
Mg(s) + 2HCl(aq) » MgCly(aq) + Hx(9) _s,
W oS Mg= 0L = b0 amel. Vel.of Hp= 2510 x ZU6TD
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12 When 2.56 g hydrated magnesium sulfate (MgSO4.xH50) is heated, 1.25 g of anhydrous
magnesium sulfate (MgSOy) is formed. Determine the value of x in the formula.

Mg S0y % Hy0 —— PS0y 740 10.38 %10 = 256
9?6(9\7 259 120.Y+15%
r of M50y = 1204 120.Y 418% = Qub-6
Mr of MﬁéOr{-WzO= 120- 4 18X o = F.012
3,
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a. 1f10.00g of hydrated copper sulfate (CuSO4.5H,0) is dissolved in water and made up to a

volume of 250.0 cm3, what is the concentration of the solution? o 5
My of CusOy SH0-159.6 + 90 = 249.5 0.04gv6 1 m O
0.1 nsill be m 1660 e

10 _ o .
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b. What mass of anhydrous copper sulfate would be required to make 250.0cm?® of solution
with the same concentration as in a?

My OWSO” - 199.6
0.6u Db mel

Ve mwed =
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ﬁf 13 A 3.92 g sample of hydrated sodium carbonate (Na,CO3.xH,0) was dissolved in water and

made up to a total volume of 250.0 cm?3. Of this solution, 25.00 cm? was titrated against 0.100

mol dm ™3 hydrochloric acid, and 27.40 cm? of the acid was required for neutralisation.

Calculate the value of x in Na5CO3.xH,O0. Na.CO, + 2DC1—>aNacl + H;0+C0y
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14 Limestone is impure calcium carbonate (CaCO3): 2.00 g of limestone is put into a beaker and

60.00 cm? of 3.000 moldm > hydrochloric acid is added.They are left to react and then the
impurities are filtered off and the solution is made up to a total volume of 100.0 cm?®. Of this

solution, 25.00 cm® requires 35.50 cm?® of 1.000 moldm™ sodium hydroxide for neutralisation.
Work out the percentage CaCOs in the limestone (assume that none of the impurities reacts
with hydrochloric acid). S H #ht somple wok 1607 Cﬁc@ﬁ/ fhW 0?7
Co, + @l psould be 008 mof whidh wedld Fact wriph
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tl+ H,0.
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15 A 25.0cm® sample of a solution of copper(ll) nitrate is added to 10.0cm® of 1moldm ™3 potassium
iodide.The iodine produced is titrated against 0.0200 moldm™ sodium thiosulfate solution

using starch indicator near the end point. 22.50 cm?® of the sodium thiosulfate solution was
required for the titration. Calculate the concentration of the copper(ll) nitrate solution.

WKT +2¢cu(NOg), —= 2Cul + 1, + 2K, NOg

.
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