Seminar 1 — Calculation problems

1. What is the mass of

a) 0.25 mol of methane molecules?

b) 4.5 mol of hydrogen chloride molecules?
c¢) 1.5 mmol of sulfuric acid molecules?

d) 3.2 kmol of chloride ions?

2. What is the amount of substance of
a) 1.00 kg sulfuric acid?

b) 500 g carbon?

¢) 500 g methane?

d) 48 mg calcium ion?

3. What is the number of molecules or atoms in
a) 6.0 g methane?

b) 6.0 g carbon?

c¢) 15.5 mg phosphoric acid?

4. What is the mass of a single chlorine molecMé#fat is the mass of a single bromine molecule? \WWéhthte
ratio of the mass of a bromine and a chlorine mdést

5. a) Calculate the mass of 3 mol of sodium char@alculate the number of ions in 3 mol of sodahtoride.
b) Calculate the mass of 0.2 mol of aluminium flder Calculate the number of Aland Fions in 0.2 mol of
aluminium fluoride.

c) Calculate the amount of substance for 5 g magmeexide. Calculate the number and mass of magnesi
and oxide ions in 5 g magnesium oxide.

d) Calculate the mass of 2.5 mol of calcium flueri€alculate the number of calcium and fluoridesionthis
sample. Calculate the mass ofdn that neutralizes 1 g €@on.

e) Calculate the mass of zinc that contains theesaumber of atoms as 1 g iron.

6. Naturally occurring thallium is the mixture ofid isotopes. The relative atomic mass of the 2@8itim
isotope is 202.972320, its frequency is 29.5 %. Tdlative atomic mass of the 205 thallium isotope i
204.974401, its frequency is 70.5 %. What is theragye relative atomic mass of thallium?

7. Calculate the formula corresponding to the feifg mass percent compositions:
a) 35.0% N, 5.0 % H, 60.0 % O

b) 89.7 % Bi, 10.3% O

c) 21.21 % N, 6.06 % H, 48.48 % O, 24.24 % S

8. Calculate the empirical formula of the compotimat is composed of 20.2 % magnesium, 26.6 % sudfat
53.2 % oxygen.

9. Calculate the molecular formula of the compothad is composed of 65.0 % carbon, 13.5 % hydroger,
% oxygen and its molecular formula is the samesasmpirical formula.

10. Calculate the molecular formula from the foliogvdata:
a) M =74.0 g/mol, 48. 65 % C, 43.24 % O, 8.11 % H

b) prel (CO,) = 1.00; 18.18 % H, 81.82 % C

C) prel (02) =0.8125; 7.7 % H,92.3 % C

11. Calculate the empirical and molecular formul#éhe compound that is composed of 40 % carbor83H%
oxygen, 6.67 % hydrogen, and the relative dengitisavapour is 2.143 referenced to nitrogen.

12. Calculate the empirical formula of the compothmat is composed of 9.8 % magnesium, 13.0 % S0
% oxygen and 51.2 % water of crystallization.



Seminar 2 — Calculation problems

1) a) What is the molarity of a solution made wiexter is added to 12 g NaCl to make 100
cnt® of solution?

b) 40 cmi of AgNQ; solution is prepared. The concentration of thepared solution is
0.245 M. What is the mass of AgN@at is necessary for the preparation of thistsmi@

2.) How many grams of solute are there in 6.06afra 0.8 M AgNQ solution?

3.) Calculate the mass percent compositions ofalf@ving solutions:
a) 15 g of NaCl is dissolved in 100 g of water.
b) 15 g of NaCO; x 12 H,0 is dissolved in 100 g of water.
c) 1 g of iodine is dissolved in 15 g of GCI

4.) Calculate the molar amount and the mass ofduggr chloride in 200.0 chof 0.500
mol/dnT solution!

5.) How many grams of 36.0 m/m% solution can bepared from 60.00 g of potassium
chloride?

6.) 3.20 g of sodium chloride is dissolved in 256nd solution. The density of the solution is
1.010 g/cm.
Calculate the: a) mass concentration; b) molaglymass percent composition; d) molar
percent composition and e) Raoult concentratiah@folution!

7.) Calculate the: a) molality; b) mass concerdrgtc) Raoult concentration and the d) molar
percent composition of a hydrogen chloride solutiom density of which is 1.05 g/érand its
mass percent composition is 10.0.

8.) 30.0 g of sodium hydroxide is dissolved in 07§.of water. The density of the solution is
1.33 g/cm. Calculate the mass percent composition and tHarityoof the solution!

9.) What is the mass percent composition of a mwluthat was prepared by dissolving
50 g CuSQ@x 5 H,0 in 450 g water?

10.) 30 g of CuSOx 5 H,O is dissolved in 170 g of water. Calculate the snpsercent
corzgosition and the molarity of the solution! (Téhensity of the prepared solutign= 1.025
g/cnT)

11.) A solution of 600.0 cinis prepared from 15.3 g of NaCl. The density @f #olution is
1.008 g/cm. Calculate the: a) mass percent composition; blampercent composition; c)
molarity and d) mass concentration of the solution!

12.) Calculate the mass and the molar amount ofdggsh chloride in 158.0 chrhydrogen
chloride solution. (The mass percent compositiorthef solution is: 37.0 m/m% = 1.180

g/cn)



Seminar 3 — Calculation problems

1. a) A chemist wants to prepare 100°@i0.120 M potassium aluminium sulphate solution.
What is the mass of the KAI(S)p- 12 H,O crystals needed?

b) A chemist wants to prepare 100 °cof 0.150 M disodium hydrogen phosphate solution.
What is the mass of the PO, - 2 H,O crystals needed?

c) A chemist wants to prepare 250%0h0.130 M ferrous sulphate solution. What is thesm
of the FeSQ@- 7 H,O crystals needed?

2.10.0 cmof a 0.0432 mol/diHCI solution is diluted to 50 cinWhat will be the molarity of
the diluted solution?

3. 80.0 criof apotassium hydroxide solutiop£1.344 g/cm) the mass percent composition of
which is 18.0 % is diluted to 400 énWhat is the molarity of the diluted solution?

4. a) You have to prepare 1500°@h1.20 mol/dmisulphuric acid solution from a concentrated
(m/m% = 96.0) sulphuric acid solution, the densifywhich is 1.839 g/cth Calculate the
volume of concentrated acid and the volume of wetat are necessary for the preparation of
this solution if the density of the prepared saintis 1.118 g/crth

b) You have to prepare 500 tmf 0.20 mol/dm nitric acid solution from a concentrated
(m/m% = 68.0) nitric acid solution, the densitywdfich is 1.419 g/crh Calculate the volume
of concentrated acid that is necessary for thegvetion of this solution.

c) You have to prepare 500 taf 2.00 mol/dmihydrochloric acid solution from a concentrated
(m/m% = 36.0) hydrochloric acid solution the depsit which is 1.18 g/crh Calculate the
volume of concentrated acid and the volume of wtitat are necessary for the preparation of
this solution if the density of the prepared salotis 1.034 g/crh

5. We add 7 driof water to 1 driof ZnCl, solution the mass percent composition of which is
69 %. The density of the original solution is 1.988n%. Calculate the density and the volume
of the diluted solution! c=1.25 M

6. 10.0 cr of a sulphuric acid solutiop£1.83 g/cnl) the mass percent composition of which
is 98.0 m/m% is diluted to 1 dimCalculate the molarity of the diluted solution!

7. We mix 20.0g of a 20.0 m/m% sodium hydroxide a80d g of a 8 m/m% sodium hydroxide
solution. What will be the mass percent compositibthe prepared solution?

8. 300.0 g of water is added to 200.0 g of NaQltswh the mass percent composition of which
Is 10.0. What will be the mass percent compositibtine diluted solution?

9. 10.0 g of NaCl is dissolved in 200.0 g of NaGluson the mass percent composition of
which is 10.0. What will be the mass percent coritjposof the final solution?



Seminar 4 - Calculation problems
1. 10.0 g of crystalline copper(ll) sulphate (fotenlCuSQ X 5 H,0) is added to 200.0 g
of CuSQ solution the mass percent composition of whichO®1What will be the mass
percent composition of the final solution?
2. How many grams of crystalline copper(ll) sulgh&iormula: CuS®Q X 5 H,0) are
needed for the preparation of 250.0 g of solutl@ mass percent composition of which
is 7.007?
3. 2.50 g of crytalline sodium-sulphate ¢S@,[10 HO) is dissolved in 247.5 g of water.
The density of the solution in 1.01 g/tralculate the molar concentration of the
solution.
4. How many grams of N&G,[10 H,O are needed for the preparation of 200.0 g of
solution of 5.00 m/m%. What is the mass of watedee?
5. a) 3.20 g of potassium chloride can be dissolaetlD0.0 g of water. What is the
mass percent composition of the solution?
b) In the case of 8.00 m/m% solution how many grarhpotassium chloride are

dissolved in 100 g of water?
6. 500.0 g of saturated KNGolution is cooled down from 60°C to 20°C. How ghan
grams of KNQ will be precipitated?
Solubilities: at 60°C 111.0 g salt/ 100 gH

at 20°C 31.2 g salt/ 100 g®i
7. 250.0 g of saturated KNGolution is cooled down from 60°C to 20°C. How snan
grams of KNQ will be precipitated?
Solubilities: at 60°C 111.0 g salt/ 100 gH

at 20°C 31.2 g salt/ 100 g®i
8. 200.0 g of KSQ, is cooled down from 85 °C to 15 °C. How many grami,SO, will
be precipitated?
Solubilities: at 85°C 22 g salt (without water)d0lg HO

at 15°C 10 g salt (without water) / 100 g°H
9. 250 g of saturated MgQ6€olution is cooled down from 8 to 0°C. What is the
mass of
MgSQO,[7 H,O precipitated? Saturated solution is of 38.6 m/at®0°C and 29,0
m/m% at 0°C.

10. Saturated solution of sodium-carbonate is of 17/m% at 20C and 31.4 m/m% at

80 °C. What is the mass of saturated solution at 86&€tled to get 100 g of pGO,10
H,O precipitated upon cooling down to 20 °C?



Seminar 5 — Calculation problems

1. Saturated solution of sodium-carbonate is of 17/m% at 20C and 31.4 m/m% at 8C.
What is the mass of saturated solution at 80 °*@exdéo get 100 g of NEG;[10 H,O
precipitated upon cooling down to 20 °C?

2. 2.50 g of crytalline sodium-sulphate gS8&,[10 H,0) is dissolved in 247.5 g of water. The
density of the solution in 1.01 g/énCalculate the molar concentration of the sotutio

3. Balance the following equations:

a) CaCQ+ HCl = CaC} + H,O + CGQ

b) CuC} + NaOH = Cu(OH) + NaCl

c) Fe(S(O,); + NaOH = NaSQ, + Fe(OH)

4. How many grams of propanestdg) are burnt when 500 g of carbon dioxide is fornrethe
reaction?
The chemical equation that you should balanc&Hs + O, = CO, + H,O

5. How many grams of 10 m/m% lead(ll) nitrate solutare reacting with 25 chof 2 mol/dnt
sulphuric acid solution? How many grams of leadgUlphate are formed?
The chemical equation that you should balanceb(NG;), + H,SO, = PbSQ + HNG;

6. For preparing ammonium zinc sulphate ([(NAN(SQ), x 6 HO]) in the laboratory, you
measure out 7.19 g of Zn$Q 7 H,O. Calculate the theoretical yield of ammonium zinc
sulphate and the percent yield if 5.67 g of ammwnainc sulphate was obtained at the end of
the reaction!

The chemical equation that you ne€NH;),SO, + ZnSQ x 7 HO = [(NH,)>Zn(SQy), x 6
H,O] + H,O

7. You are preparing common alum (JAIK(§9x 12 HO]) in the laboratory. You dissolve
16.6 g of AY(SOy); x 18H,0 in hot water and add 4.4 g ot$0,. Calculate the theoretical
yield of common alum!

The chemical equation that you should balangk(SQOy); x 18HO + K,SO, + H,O =
[AIK(SOy4), x 12H,0]

8. For preparing chromium potassium sulphate ([SEJ, x 12 HO]) in the laboratory, you
measure out 7.4 g of,Kr,0,. Calculate the theoretical yield of chromium petas sulphate
and the percent yield if 12.52 g of ammonium ziatpsate was obtained at the end of the
reaction!

The chemical equation that you ned&,Cr,O; + 3 CGHsOH + 4 HSO, + 17 HO = 2
[CrK(SOy), x 12 HO] + 3 CHCHO

9. 13.02 g (NH),SO, is dissolved in water. 27.22 g A50y); x 18H,0 is added to the hot
solution. At the end of the procedure 28.72 g Alf80,), x 12H,0 is obtained. Calculate the
percent yield. (lab manual page 35.)

The chemical equation that you ne@dH,;),SO, + Alx(SOy)3 % 18H,0 + 6 HO =

2 [AINH 4(SOy), x 12H,0]




Seminar 6 — Calculation problems

1. A 2.85 g sample of a mixture containing Kgkhd an inert substance is heated to 300°C an
held there until its weight does not change anyeméfter cooling, the sample weighs 2.41 g.
What is the mass percentage of K&I@the mixture? (the same as in lab manual pagbd?2
with different numbers)

2. We dissolve 5.30 g of Ma0; in 500 cmi of a 4.00 mol/drhydrochloric acid solution. If
the volume of the reaction mixture remains unchdngier the reaction, what will be the
molarity of the solution with respect to the substs that are still dissolved (we assume tha
all the carbon dioxide that is generated duringréaetion passes away)?

3. 5.00 g of a copper-zinc alloy is ground and bygtitoric acid is poured over it. During the
reaction 563 crhgas is generated under standard conditions. Gécuhe mass percent
composition of this alloy!

4. 2.00 g of a copper-zinc alloy is ground and bgttoric acid is poured over it. During the
reaction 450 crhgas is generated under standard conditions. Gééciuhe mass percent
composition of this alloy!

5. 2.00 g of a magnesium-aluminium alloy is groamdl hydrochloric acid is poured over it.
During the reaction 2.104 dngas is generated under standard conditions. Gaéctthe mass
percent composition of this alloy!

6. 12.00 g of a mixture of iron and copper metalsdacted with chlorine gas. 6.12 Yof
chlorine gas is used under standard conditionculzdke the mass percent composition of the
mixture!
The chemical equations: Fe + 1.5 EIFeC}

Cu + C} = CuC),

7. A 2.53 g sample of a mixture of sodium chlorael potassium chloride is dissolved in water
then silver nitrate (AgNg) is added to the solution. The mass of the whiezipitate that is
formed as a result of the reaction is 5.74 g. Gateuhe mass percent and the molar percen
composition of the mixture!

8. A gaseous mixture contains 3 mols of carbonid®®and 15 mols of propane. Calculate the
average molar mass of the mixture!

9. Air contains 78 V/V% of nitrogen, 21 V/V% of oggn and 1 V/V% of carbon dioxide.
Calculate the average molar mass of air!

10. A gaseous mixture contains 5.0 mols of mettzante10.0 mols of hydrogen gas. Calculate
the average molar mass of the mixture!



Seminar 7 — Calculation problems

1. A 2.00 g sample of a mixture containing KGlénd an inert substance is heated to 300°C and hel
there until its weight does not change any mor¢erAdooling, the sample weighs 1.65 g. What is the
mass percentage of KCJ@ the mixture?

2. How much 0.200 mol/dinNaOH solution reacts exactly with 66.00 134 mol/dm HCI
solution?

3. 50.00 crm of an unknown HN®@ solution reacts exactly with 19.85 £r8.100 mol/dm KOH
solution. What is the molarity of the HN®olution?

4. a) How much 90 m/m% 1.82 g/@mulphuric acid solution is needed for preparing 287 2.00
mol/dnT sulphuric acid solution?

b) How much 5 m/m% 1.055 g/énsodium hydroxide solution is needed to neutralize sulphuric
acid solution?

5. Will the solution be basic or acidic when 2008fga 10 m/m% sulphuric acid solution and 150 g of
16.0 m/m% sodium hydroxide solution are mixed?

6. 10.00 ¢ 0.173 mol/dm HCI solution is exactly neutralized by 7.85%amknown NaOH solution.
What is the concentration of the NaOH solution?e3@he result to a reasonable precision. (lab manual
page 43.)

7. We titrate a sample of HCjQvith NaOH solution. The sample contains 10.0G 6205 mol/dri
HCIO,. Three titrations were performed and the volumetrdd NaOH that was consumed was
measured. The following results were received: &67; 8.46 cmi and 8.44 crh Calculate the
concentration of the NaOH solution!

8. Lactic acid (2-hydroxy propanoic acid) is a sienponobasic weak acid. Its molar weight is
determined in an experiment through acid-basdibira

0.1025 g lactic acid is weighed into a titratioask and dissolved completely in 20-25ash distilled
water. This sample is titrated with 0.0980 molldtaOH solution. The equivalent volume is 11.65
cm’. Determine the molar weight of lactic acid basedtloe titration result. What is the difference
between the experimentally determined and actudmeeight? (lab manual: page 45.)

9. The molar weight of benzoic acid is determinedn experiment through acid-base titration.
0.0503 g benzoic acid is weighed into a titratitask and dissolved completely in 30 tof acetone-
water mixture. This sample is titrated with 0.05306l/dn? NaOH solution. The equivalent volume is
8.51 cm. Determine the molar weight of benzoic acid basedthe titration result. What is the
difference between the experimentally determinetiastual molar weight?

10. We titrate a sample of HCI with NaOH solutidine sample contains 10.00 £M215 mol/dr
HCI. Three titrations were performed and the voluwhéhe NaOH that was consumed was measured
The following results were received: 9.15%®.20 cni and 9.38 crh Calculate the concentration of
the NaOH solution!

11. The molar weight of benzoic acid is determiimedn experiment through acid-base titration.
0.0515 g benzoic acid is weighed into a titratitask and dissolved completely in 30 tof acetone-
water mixture. This sample is titrated with 0.052/6l/dn? NaOH solution. The equivalent volume is
8.75 cm. Determine the molar weight of benzoic acid basedthe titration result. What is the
difference between the experimentally determinetiastual molar weight?



Seminar 8 — Calculation problems

1. How many molecules are there in 20.0° ofra gas at -10°C and 1.333
x 10'Pa?

2. 0.210 g of the vapor of an unknown volatile ichtakes up a volume of
0.8 dn? at 18°C and 99991 Pa. What is the molar mass of thistanbs?

3. 0.777 g of the vapor of an unknown volatile igjtakes up a volume of
314 cni at 98.7°C and 98660 Pa. What is the molar weight of thi
substance? (lab manual: page 56.)

4. How many grams of zinc are needed for generadi@5 dm of
hydrogen gas under standard conditions?

5. How many grams of calcium carbonate are neealegenerating 0.325
dm® of carbon dioxide gas under normal conditions?

6. 10.00 dm of chlorine gas should be generated at 22°C af8689 Pa.
How many grams of KMn@are needed for this reaction?

The equation for the chemical reaction is the feily:
2 KMnQO,4 + 16 HClI =2 KCl + 2 MnGl+ 5 CL + 8 HO

7. We add 10.0 crof 30.0 m/m% HO, (d = 1.15 g/cn) to 2.00 g
K,Cr,O;. How many dm of oxygen gas is generated at 22 °C and :
95000 Pa?

The equation for the chemical reaction is the feity:

Cr,O” +8H +3H0,=2Cr"+7HO0 +3Q

8. 0.630 g of the vapor of an unknown volatile igjtakes up a volume of
0.5 dnt at 20°C and 99999 Pa. What is the molar mass of thistianbs?



Seminar 9 — 10. — Calculation problems

1. Balance the following reactions:

a) Ag + HNQ = AgNGO; + NO + HO

b) SnC} + KBrO; + HCI = SnC} + KBr + H,0O
c) H + SOQ7 + MnOy = SQ7 + Mn** + H,0
d) Fé" + Cr,0;” + H" = F€"+ Cr" + H,0

2. Calculate the mol/dhtoncentration of the NaNGolution 15.0 crhof which reacts with 37.5 cin
of a 0.020 mol/drhKMnO, solution under acidic conditions!
The unbalanced chemical equation: MHONG, + H = Mn?* + NO; + H,0O

3. How many grams of copper can be dissolved ingb60sulphuric acid (m/m% = 98.0)? What is the
volume of SQthat is generated in the reaction under standanditons?
The unbalanced chemical equation: Cus86, = CuSQ + SG + H,0O

4. Calculate the volume of chlorine gas that isegated under standard conditions from 7.90 g of
KMnOQO, if the loss is 15%!
The unbalanced chemical equation: KMnOHCI = KCI + MnC}, + Cl, + H,O

5. 10.0 g lead(ll) chloride needs to be prepared @escription in section 18.1). Calculate the ieig
of metallic lead (Ap, = 207.9), sodium chloride, and the volume of aitcid (20 m/m%p = 1.115
g/cnT) needed if the percent yield is 65 % and the #&idsed in 15 % stoichiometric excess. (lab
manual page 59.)
Balance the chemical reactions: .... Pb + .... HNO.... Pb(NQ), + ..... HO + ..... NO

... Pb(NQ), + ..... NaCl = ..... PbGl+..... NaNQ

6. Calculate the theoretical yield if you prepairec@l) sulphate (ZnS@x 7 H,0) from 6.50 g of zinc.
(lab manual page 60.)
The chemical reaction: Zn +8B0, + 7 H,O = ZnSQIH,O + H,

7. Calculate the volume of the 0.100 molfdsoedium sulphite solution that reacts with 250.F o
0.120 mol/dm KMnO, solution under basic conditions!
The unbalanced chemical reaction: OHMNO, + SO® = MnO# + SQ? + H,0

8. What is the volume of the hydrogen gas thateisegated from 12.0 g of sodium at 23°C and at
95000 Pa?
The unbalanced chemical reaction: Al + NaOH sOH Na[Al(OH)] + H,

9. We put a piece of aluminium the mass of whicB.40 g into 200.0 ci2.00 mol/dm hydrochloric
acid solution the density of which is 1.03 gfcm

Calculate the volume of the hydrogen gas that regeed in the reaction at 18 °C and at 102.0 kPe
pressure!

The unbalanced chemical reaction: Al + HCI = Al€IH,

10. How many grams of iron(ll) sulphide are nee@mdity of which is 80%) for the generation of 3

dm?® of hydrogen sulphide at 20°C and at 1.218 Pa pressure?
The unbalanced chemical reaction: FeS + HCLS H FeC}



Seminar 11 — Calculation problems

1. Calculate the pH of the solutions:
a) [HsO']=0.01 mol/dn

b) [HsO'] = 5x10° mol/dnt

c) [H3O']=4.1x10°mol/dnt

d) [HsO']=2.65x10° mol/dnT

2. Calculate the [KD'] and the [OH] concentrations in the following solutions:
a. pH =3.25
b. pH = 6.83
Cc. pH=11.72

3. Calculate the pH of the following solutions!

a) 250 cm of a 0.0100 M HCI solution

b) 2.00 dmi of a 0.250 M HN@ solution

c) 0.720 g NaOH is dissolved and 500°@hsolution is prepared

d) 2.00 cniof a 50.0 m/m% NaOH solutiop£ 1.53 g/cnl) is diluted to 2.00 drh

4. How much HCI solution (pH = 2.17) is neutralizbg 25.00 cr of NaOH
solution (pH = 10.95)?

5. What is the pH of the solution that was prepargdnixing 1.00 dm of a 5.00
m/m% NaOH solutiong(= 1.054 g/cr) and 1.00 dmof 4.00 m/m% HCI solution
(p = 1.020 g/cr) and diluted to 5.00 di@

6. 0.300 g of Al(OH) is dissolved in 30.00 chof 1.000 mol/dm HClI-solution and
then the solution is completed to 100.00°'cWhat will be the pH of the solution?

7. How many crof 0.100 mol/dm NaOH-solution should be added to 30.C’ah
distilled water to prepare a solution the pH of ethwill be 12.40?

8. How much 0.0457 mol/dhsodium hydroxide solution is needed to neutralize
15.36 cni 0.0356 mol/dmHCI solution?

9. How much 1.469 mol/dimitric acid solution is needed to neutralize 1006
2.16 mol/dm NaOH solution?



Seminar 12 — Calculation problems
1. Calculate the pH of a 0.100 mol/dimcetic acid solution! (K= 1.86 x 10°)
2. Calculate the pH of a 0.001 mol/iecetic acid solution! (K= 1.86 x 10°)
3. Calculate the pH of a 0.100 mol/mMNO, acid solution! (K = 4.94 x 107

4. Calculate the acid ionization constant for mdho® acetic acid in a 0.02
mol/dn? solution at pH = 2.34!

5. Calculate the pH of a 0.8 mol/d@mmmonia solution! (K= 1.75 x 10

6. What is the pH of the buffer solution in whidtetconcentration of acetic acid is
0.200 M and that of sodium acetate is 0.100 MP<K.86 x 10°)

7. Calculate the pH of the buffer solution thatteims 0.500 mol/drhammonia and
0.400 mol/dmammonium chloride! (K= 1.75 x 10

8. We mix 10.0 crhof a 0.5 mol/dr acetic acid solution and 8 &nof 0.400
mol/dnT sodium acetate solution. What will be the pH &f thixture?

9. Calculate the pH of the acetic acid / sodiuntaedbuffer in which §3coon=
Ccnscoona= 1.0 mol/dm. K(acetic acid) = 1.86xIOM? (lab manual: page 77.)

10. Calculate the pH of the buffer solution thantains 0.200 mol/dfhammonia
and 0.200 mol/diiammonium chloride! (K= 1.75 x 10

Practice exercises:

11. Calculate the pH for the following acid soluish

a, 0.01 mol/dmHCI d) 0.15 mol/drhweak acid (K= 1.5 x 10°)
b, 0.53 mol/dMHNO; e) 0.26 mol/dmformic acid (K, = 1.77 x 10%
¢, 0.45 mol/dmHCl

12. Calculate the pH for the following base solnsb
a, 0.01 mol/drNaOH d) 0.15 mol/dframmonia (K = 1.75 x 10°)
b, 0.34 mol/dmMKOH e) 0.25 mol/drhmethylamine (K= 4.38 x 107
¢, 0.005 mol/drhNaOH



Seminar 13 — Calculation problems

1. Calculate the electromotive force (EMF) of thani2ll cell when the Cu plate is
immersed into a 1.00 mol/dn€uSQ-solution and the Zn plate is immersed into a 1.0C
mol/dnt ZnSQ-solution!

2. Decide if a spontaneous chemical reaction iseetggl in the following two
experiments.

- a copper plate is immersed into a solution ofi{#anitrate

- a lead plate is immersed into a solution of co@penitrate

3. Decide if a spontaneous chemical reaction iseetgal in the following two
experiments.

- a zinc plate is immersed into a solution of |éQdiitrate

- a lead plate is immersed into a solution of dihe(trate (lab manual: page 86.)

4. Which of these metals dissolve in dilute (0.2/dm’) hydrochloric acid based on the
standard electrode potentials? Write the chemipahtons of the processes.

£, =—0.130V,; e .,..=—0.440V; 529+/Ag: +0.800 V;

gMg o = =-2.380V £ ,,=—1.660V, £ . =—2.710V
e .. ., = 10.337 V; e . .=—0.760 V, ggB = =+1.07V

gi’c' T +1.36 V; EZ. E +0.54 V

5. Decide if a spontaneous chemical reaction iseetgol in the following two
experiments:

- a copper plate is immersed into a solution ofes{ll) nitrate

- a silver plate is immersed into a solution of wexgll) nitrate

In one of the experiments, the mass of the me&éplsed is changed by 3.05 g. Decide
if this was a decrease or increase. Determineuh®er of moles reacted by this time.
(lab manual: page 87.)

6. Decide if a spontaneous chemical reaction iseetgol in the following two
experiments.

- copper plate is immersed into a solution of ithmnfitrate

- an iron plate is immersed into a solution of cendld) nitrate

In one of the experiments, the mass of the metakplsed is changed by 770 mg. Decide
if this was a decrease or increase. Determineuh®er of moles reacted by this time.



