Chemical Calculations - MCQOs

2019 AL

8. TiCl,(g) reacts with liquid magnesium metal (Mg()) to give Ti(s) metal and MgClL()) at high
temperature. When 0.95 kg of TiCl(g) is made to react with 972 g of Mg(J), the reactant that is
completely consumed (this is commonly referred to as limiting reactant) and the amount of Ti(s)
metal formed respectively are, (Molar mass: TiCl,=190gmol™'; Mg=24.3 gmol™!; Ti=48gmol™)

(1) TiCl, and 96 g (2) Mg and 96 g (3) Mg and 48 g
(4) TiCl, and 192 g (5) Mg and 192 g
2019 Model

10. The mole fraction of NH NO; is %‘ in a solid mixture that consists only NH,NO, and CaCO,. The
percentage mass of CaCO, in the mixtureis, (N=14, H=1,0=16,Ca=40,C=12)
(1) 20% (2) 40% (3) 60% 4) 67% (5) 80%

2018 AL

6. The molarity (mol dm>) of a Nal solution which has a density of 1.03 g cm™ and is 3% Nal
by mass is,
(Na =23,1=127)
(1) 021 (2) 0.23 (3) 025 (4 028 (5) 030

2016 AL

8. An organic compound A contains 39.97% of C, 6.73% of H and 53.30% of O, by weight. What is the
empirical formula of A2 (H=1, C=12, O =16)
(1) CgHgO, (2) C,HO, (3) C;H, 0,4 @4 CHO, (5) CH,0

2015 AL

15. «( ), gas formed by the thermal decomposition of K¢ 10, is collected by downward displacement of water. The
volume of ()2 gas collected in such an experiment at 27°C and 1.13 x 10° Pa pressure was 150.00 cm’.
Giiven that the saturated vapour pressure of water is 0.03 x 10° Pa at 27°C. the mass of 0O, gas collected

is, (O = 16)
() 0212 g 2) 0217 g 3) 198 g 4) 212 g (5) 217 g
2014 AL

6. WhatmassofNaCl(tothenearestgram)wonldcontainﬂwsametomlnumberofionsasZSSgofMgClz?
(Na=23, Mg=24,Cl = 355

(1) 176 g 2y 263 g 3) 303 g @ 351 g 5) 527 g
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13. The density of an 18.0% (by mass) solution of (NH,),SO, is 1.10 g cm®. The molarity of this (NH,),SO,
solution is (H=1,N =14, 0 =16, S = 32)

(1) 14 M @ 15 M 3y 17 M @) 20 M ) 21 M

2013 AL

7. A mixture of Fe,0, and FeO is found to contain 72.0% Fe by mass. The mass of Fe,O, in 1.0 g of this mixture
is (O = 16, Fe = 56)

(1) 037 g () 052 g (3) 067 g 4) 0.74 g (5) 083 g

Samples of F,(g) and Xe(g) are mixed in a container of fixed volume. The partial pressures of F,(g) and
Xe(g) before they react are 8.0 X 10~ kPa and 1.7 x 10~° kPa respectively. When all of the Xe(g) has reacted,
forming a solid compound, the partial pressure of the remaining F,(g) was 4.6 x 10-° kPa. The system was
maintained at a constant temperature during the above process. What is the formula of the solid compound
formed?

(1) XeF, (2) XeF, (3) XeF, () XeF, (5) XeF,

30. A solid sample contains only CaCO, and MgCO,. To completely react the CaCO, and MgCO, present in the

sample, 42.00 cm’ of 0.088 M HCI were required. The anhydrous chloride salts from the reaction, obtained
by evaporation of the filtrate weighed 0.19 g. The mass of CaCO, present in the solid sample is
(C=12, O=16, Mg =24, Ca =40, Cl = 355)

(1) 005 g (2) 007 g (3) 0.09 g 4) 0.11 g (5) 0.12 g

2012 AL

7. A gaseous hydride of nitrogen, NaHb (20 ¢cm® was burnt in excess O2 to give 10 cm® of N2 and 30 cm?
of water vapour. The formula of the gaseous hydride is,

(1) NH, @) NH, () NH, 4) NH (5) NJH,

8. Thermal decomposition of 15.6 g of a hydrated metal carbonate, MCO,. 4H,0 produces 4.0 g of the metal
oxide. The relative atomic mass of the metal M is, (H=1, C =12, O = 16)

(1) 635 (2) 56 (3) 40 4 26 5) 24

10. A solution has been prepared by mixing 250 cm® of a Na,SO, solution of concentration 0.150 mol dm and
750 cm® of a NaCl solution of concentration 0.100 mol dm™, The composition of this solution in terms of ppm
Nais, (O= 16, Na= 23, §=32, €Cl=355)

(1) 3450 (2) 2588 3) 1725 4) 345 (5) 0.15

2011 AL

8. The mass of a sample containing only SrCO; and BaCO; is 0.800 g. When the sample is dissolved in excess

dilute acid, the volume of CO, gas liberated at standard temperature and pressure is 0.112 dm?>. The mass
percentage of SrCO3 in the sample is, (C =12, O =16, Sr=88, Ba=137)

(1) 30 (2) 56 (3) 70 (4) 80 (5) &4
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® Questions 28 and 29 are based on solutions A, B, C and D given below.
A : Solution prepared by dissolving 10.2 g of pure potassium hydrogen phthalate (molar mass = 204 g mol™)
which is a weak monobasic acid in water, and then diluting up to 1.00 dm?
B : Solution prepared by dissolving 2.0 g of NaOH (molar mass of pure NaOH = 40 g mol™"), containing
an inert compound in water, and then diluting up to 1.00 dm’®
C : Conc. HCI (molar mass=36.5 g mol™!) solution of density 1.2 gcm_3 and of strength 36.5% (w/w)
D : Solution prepared by diluting 10.0 em® of solution C up to 1.00 dm’

28. A sample of 25.00 em? of solution B requires 22.00 cm® of solution A for complete reaction. The purity

of NaOH used to prepare solution B is,
(1) 76% (2) 88% 3) 91% (4) %4% (5) 97%

29. Volume of solution B required to react completely with 12.50 cm? of solution D is,

(1) 17.10 cm? (2) 26.40 cm’ (3) 30.00 cm? (4) 3360 cm®  (5) 34.10 cm’

2010 AL

4. When 100 cm® of a hydrocarbon was completely burnt in 600 em? of oxygen, 300 cm? of carbon dioxide and
400 cm® of water vapour were formed. The oxygen remained unreacted after the combustion was 100 cm®. All
volumes were measured at the same temperature and pressure. The formula of the hydrocarbon -is,

ay €8, . 2) CH, G CH, @) CH, (5) CHy

8. An aqueous solution of Ca(NO,), contains 20 mg of Ca®* ions in 0.500 dm>. The concentration of NOj3

in the solution (in mol dm™) is, (Ca = 40)
1) 50x10% @ 10x102 (3 20x10° (4 40 x 102 (5 1.0 x 107

14. When a mixture of 4.0 g of sodium carbonate and sodium hydrogencarbonate was heated, the loss in mass
was 0.31 g. The percentage of mass of sodium carbonate in the mixture is,
H=1, C=12, O=16, Na=23)
(1) 95 (2) 9% (3) 83 4) 79 (5) 63

21. A 0331 g sample of Pb(NO,), contaminated with NaNO, was dissolved in 100.0 cm® of water. Excess
H,S gas was then bubbled through this solution until the precipitation was complete. The mass of the dried
precipitate was 0.200 g. The percent purity (w/w) of the sample is approximately,

(N=14, O =16, S =32, Pb=207)

(1 16 () 47 (3) 68 @) 79 (5) 84

33. 1.0 dm’ of an aqueous solution of H,0, was heated to complete dissociation. The volume of oxygen evolved
was 8.0 dm® at S.T.P. The concentration of the H,0, solution (in mol dm™) is,
(Volume of 1 mole of O, at S.T.P. = 224 dm’)
(1) 031 (2) 035 (3) 0.62 @ 071 ) 32
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36. A well water sample was found to contain Ca®*, NO3, HCOj and CI” jons. A 25. 0 cm’ portion of the

water sample was titrated with 0.010 mol dm™3 H, SO using methyl orange as thc indicator. The colour of
the solution changed from yellow to pink when thc burette reading was 5.00 cm’. The temporary hardness
of the well water expressed as CaCO, (mg dm™) is, (Ca = 40, O = 16, C = 12)

(1) 200 (2) 100 3) 75 4) 50 (5) 25
2009 AL

5. A solution of Na SO, has been prepared by dnssohnng 142 mgof pure Na SO, in water, in a 500 cm? volumetric

flask and by diluting up to the mark, The Na* ion conterft in mg dm"’unit:inthissoluuonh-
(0=16.0, Na=23.0, S=320)

1) 200x10° (2 400x10° (3) 46 @ 9 (5) 184

8. The mass percentage of Nn2820 S5H,0 In an aqueous solution is 20%. The density of this solution at room

temperature is 1.24 g cm™. The molmty of Na,S,0, in this solution is, (H = 1.0, O = 16.0, Na = 23.0,
S = 32.0)

(1) 10 (2) 1.0x107 (3) 0.050 4 16 (5) 0.10

15. The relative molecular masses of X and Y are in the ratio 2:3. In a mixture of X and Y the mole fraction
of X is %- The mass percentage of X in the mixture is,
(1) 10% (2) 25% (3) 333% (4) 50% (5) 75%

2008 AL

4. MSO,-xH,0 has 36% of H?O by mass. The value of x is (H = 1.0, O = 16,0, S =320, M = 64.0)
(1) 3 (2) 4 (€) I 4) 6 5 7

18. When TiO, is heated in the presence of H,(g) another oxide of titanium is formed. If 1.600 g of TiO, produces
1.440 g of this oxide, the formula of the oxide is (O = 16.0, Ti = 48.0)

(1) TiO @) Ti,0 (3) Ti,0 (4) Ti,0, (5) Ti,0

21. A netal M was converted to its sulphate M2(504)3. A solution of this sulj hite was treated with '-"h(NO ) }1

to sive PbSO4. If 1.04 g of M gave 9.09 g (dry mass) of PbSO4. the neal M is
(Al = 270, Cr =520, Fe =558, Co =589; Ga = 69.7, PbSO, = 303.0)
(1) Al (2) Cr (3) Fe 4) Co (5) Ga

27. A solution of urea (NH2 "ONH:) is decomposed on heating as follows.
NH,CONH, +3H. D — CO, +2NH,OH

The mass of urea requirx. to precipitate Al present in 100.0 cm® of 0.20 mol dm™ Al(N03)3 solution is
(H=10, C=120, N =140, O = 16.0)

(1) 1.80 2 () 090 g (3) 270 g (4) 3.60 g (5) 1.20 g
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30. NaOH 3®enews? 50% =f Na,CO, 02 =808nma 92 3¢ 0.10 mol dm™NaOH ¢a0es 25.00cm’ o 983 €O,

@O c]. BeowdumBal Bems et cuicnR®nt @@ ¢0ess 0.10 mol dm™ HCl 0dehu! ® R OIS
s Y. epdivmed goin Clens So wmpslent

(1) 18.75 cm® () 2000cm®  (3) 37.50cm’ (4) 25.00cm™ (5) 12.50 em’

31.m, g of NaCl and m, g MgCl, were dissolved in water and diluted upto 1.00 dm?>. 25.00 cm® of this solution
was treated with excess AgNO, solution. The mass of AgCl precipitate obtained was m, g.

(Relative molar mass : NaCl = M,, MgCl, = M,, AgCl = M,)

Which of the following expressions is correct?

3 2m
_m, 2m, - .’.2.1_.+—-2]XM
(N '“3"101’,*”‘“1\42 XM, (2) my [ : 2 3
, 25 [m m, ___.__‘-_'_[L“L,_“_‘_z_]xm
@ "‘3‘T6’66"["—M1+’“M2}‘M3 ) M3 =000 M, M, |72

25 [ m; 2m, ]
5 = + XM
(5) my m[mf g el
40. The molar concentration of an ammonium fmolybdate (NH 4 )2M004, solution which contains 48 ppm of Mo is
(1 ppm = 1 mg dm™>, Mo = 96)
(1) 2.5%1075moldm™ (2) 7.5%10"°mol dm™>

(3) 5.0x1073 moldm™> (4) 2.5%10"*moldm™>
(5) 5.0x10"*moldm™

2007 AL
6. Which one of the following statements is not true in relation to diluting a 0.1 mol dm™ H,S0, solution
two-fold?
(1) The [i;0*] decreases. (2) The [SO}] decreases.
(3) The [HSO;] decreases. (4) The [OH™] decreases.

{5} The densitv of the solution decreases.

8. A 0.744 g sample of a mixture of BaClz. 2H20 (Relative molar mass = 244) and KCl was heated to a cons
mass at 150 °C. The mass of the product was 0.708 g. The mass of KCl in the sample is
(H=10, 0=160, K=190, Cl=35.5)
(1) 0500¢g (2) 0425¢g (3) 0.300 g 4) 0250g (5) 0.150¢

23. 1 mo! of an organi¢ compound X required 2 mol of O, for complete combustion, and produced 2 mol of
CO, and 2 mot of H)O as the only products.

The molecular formula of X is

(1) CH, (2) C,H, (3) C,HO (4) CH,O (5) C,H,0,
~ DULAN MADURANGE  Pages
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28. An iron plate with a mass of 40 g was dipped into 250 em? of a CuSO, solution. After a certain time the
mass of the plate was 42 g. The mass of the deposited Cu is (Fe =56, Cu= 64),
(1) 42¢g (2) 16g (3) 14¢g (4) 8¢g ) 2¢g

® The following data/information applies to questions No. 39 and 40.

Tour monobasic acid solutions A, B, C and D are mixed together as indicated in the table given below to
form solution R.

Acid Solution Concentration/mol dm™ | Volume mixedlcm3
A 0.07 500.0
B 0.06 1000.0
C 0.12 1000.0
D 0.05 500.0

Two of the four acids are strong acids; the other two are weak acids with equai aissociauon constants.
A few drops of the two indicators, methyl orange and phenolphthalcm, wére added separately to two

300 cm portions of solut:on R which when titrated with Z mol dm™ NaOH solution, gave end points at
10.0 cm® and 400 cm?, respectively.

39, The two strong acids are,
(1) AandB (2) Band C (3) Cand D (4) Band D (5) A and D

40. The valve of Z is
(1) 0.02 2) 0.4 (3) 0.06 (4) 0.08 (5) 0.10

42.  Anaqueous solution of MgSO , has a concentration of 0.001 mol dm. Which of the following statements is/
are true regarding this solution?

(@) The MgSO, concentration of this solution is 24.0 ppm.
(b) The soi' concentration of this solution is 96.0 ppm.

() The MgSO, concentration of this solution is 120.0 ppm.

(d) The Mg2+ concentration of this solutionis 2.4 ppm.
(1 ppm =1 mg dm™; Mg =24.0,$=32.00 = 16.0)

2006 AL

7. The mass of K,SO,. Cr2(SO4)3. 24H,0 (relative molar mass = 894) required to prepare 1.00 dm? of 10.4 ppm i

solution (1 ppm = | mg dm™3 ; Cr=52.0)is,
(1) 8.940 mg () 8940g (3) 17.88mg @) 1788mg  (5) 89.40 mg

18. A 10.0 cm® sample of coconut vinegar (density = 1.07 g cm™) was titrated with a 0.428 mol dm™ NaOH
solution, using a suitable indicator. If the end point was 25.00 cm’, the mass percentage (w/w%) of acetic
acid (relative molar mass of CH,COOH = 60.0) in the vinegar, is

(1) 0.060 (2) 0.60 3) 3.0 4) 6.0 (5) 120
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27. Solution S is prepa:ed by mixing equal volumes of 0.2 mol dm™ aqueous H,580, and 0.2 mol dm™ aqueous
CH,COOH. 25. 0 cm? portions of S are titrated separately with 0.1 mol dm™ NaOH solution (in burette) using
(A) phcnolphthalem and (B) methyl orange as indicators. The end-points of the two titrations are respectively

(1) (A) 750 cm (B) 25.0 cm®.

) (A) 250 cm® (B) 25.0 cm’.

(3) (A) 75.0 cm® (B) 50.0 cm’,

@ (A) 500 cm® (B) 75.0 cm’.

(5) (A) 250 em® (B) 50.0 cm’.

2005 AL

23. NaOH reacts with urea as follows.
2NaOH + NH2CONH2 - Na2C03 + 2NH3T

06 g of urea (relative molecular mass of urea = 60-0) reacted completely with 25-0 cm? of 1-0 mol dm™ NaOF
f\ll NH, was expelled by boiling. The volume of 0-5 mol dm™ HCl necessary to neutralise the resulting solutic
is

(1) 100 cm’. @) 12-5 cm’, (3) 200 em’. (4) 250 cm  (5) 500 cm’.

26. A.closed vessel contains water in contact with CO, gas at 3 atm piessure. A number of equilibda exist ir
this system. If CO, and H,O behave ideally in the gas phase, the number of equilibra in the system is
1 3. 2 4 3) 3. 4) 6. ;) 7.

50. S is asolution of Na,CO, and NaHCO, in water By which method/mcthods given below can the concentrations
of Na,CO, and NaHCO, in S be dctenmncd by titrating 25-0 cm> of S with standard HCI?
(a) Using phcnolphthalem as indicatar
(b) First using methyl orange as indicator an

as indicator
First using phenolphthalein as indicator and further titrating the same solution using methyl orange

as indicator
Tirate using phenolphthalem as indicator and thereafter titrate a separate 250 cm® of S using methyl

d further titrating the same solution using phenolphthalein

(c)
(d)

orange as indicator

33. 1:0 dm® of 0-2 mol dm™ H,S0, and 1-0 dm® of 0-2 mol dm™® HCI were mixed to obtain 20 dm® of solution.
The H* ion foncentrauon of the resulting solution, if HZSO is fully dissociated under these conditions, is

(1) 01 mol dm™ (2) 0-15 mol dm‘3 (3) 02 mol dm™.
(4) 0-3 mol dm—a. (5) 0-4 mol dm™,
2004 AL

10. 1-92 g of the hydrocarbon CjH,, gave on complete combustion, 594 g of CO,(g) and 2-70 g of water vapour.

The mass of oxygen reacted xs H=1 C=12, O =16)
(1 672 g 2) 402 g (3) 386 g (4) 864 g (5) 324 g
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16. A primary standard is a solid of exactly known composi(ion. which can be obtained in a high level of purity

and which is stable when stored either as a solid or as a solution. The substance suitable as a primary standard
for the standardization of an acid is

(1) Mg(OH), )] MgCO3 (3) NaOH “4) Nach3 (5) KOH

48. Which of the following is a correct step/are correct steps, in the measurement of a given volume of soluuon
using a pipette?
(a) When the level of solution in the pipette is adjusted to coincide with the graduated mark, the tip of
the pipette must be held immersed in the solution.
(b) In transferring the solution to the titration flask the pipette tip should be held against the inner surface
of the titration flask.
(¢) In transferring the solution to the titration flask the pipette should be held vertical and the flask held

inclined.
(d) The little bit of solution remaining in the tip of the pipette, after the transfer, should be blown into
the flask.
2003 AL
7. What volume (in cm3) of dilute HN03 solution of density 1.10 gcm": and 20% HNO3 by mass contains
10g of HNO37
(1) 6 ) 15 (3) 23 (4) 4s (5) 55

11. Crystalline sodium carbonate has the formula Na2CO3.10H20. What is the mass of anhydrous sodium carbonate
required to make up 25 litres of 4:0mol dm™ solution? H=1 C=12 O =16; Na = 23)
(1) 106¢g (2) 286¢g (3) 530g 4) 1060g (5) 2860¢g

12. A student intends to titrate 25-00 ‘cm3 of solution Y with solution X. Which of the folléwing washing procedures
is most suitable in preparation for this titration?

Washing burette with Washing titration flask with
(1) | distilled water solution Y
(2) | solution X solution Y
(3) | solution X distilled water
(4) | solution Y distilled water followed by solution X
(5) | distilled water followed by solution X | distilled water

13. When 2500 cm’ of a Na,CO, solution is titrated with an HCI solution (in burette), using phenolphthalein
as indicator, the end point was observed at 25-00 cm’.
When the titration was repeated using 25-00 cm> of the same HCl solution and the same Na,CO, solution
(in burette) and using the same indicator, what will be the observed end point?
(1) 2500 cm’ @) 12:50 cm’ (3) 50:00 cm’
@) 3750 cm’ (5) an end point cannot be obtained.
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24, Xenon is one of the least abundant inert gases in air. The amount of xenon in air is 0-076 parts per million
(0-076 ppm) by volume. What volume of xenon gas, in dm?, can be isolated from a given 1000 xm’ sample
of air at the same temperature and pressure?

(1 76 2 76 % 10° @) 76 x 10° @ 76 x 10° (5 76 x 10"

28. 0-6 mole of zinc nitrate and 0-6 mole of iron (III) sulphate are dissolved in water to give a solution with
a total volume of 2 dm’. Which one of the following has a concentration of 0-3 mol dm™>?
(1) sulphate ions (2) negatively charged ions
(3) positively charged ions (4) zinc ions
(5) nitrate ions

29. What is the ratio of the mass percentages of carbon to that of chlorine in the compound C.H, ,Cl, ?
(C =12 H =1; Cl=355)
@) 622" @) 6:1 @ 1:3 @ s (5) 1:6

® Read the passage given below and answer questions 58 and 59.

Properties of Solutions

Concentration, molality, mole fraction and mole percent are different ways in which the
composition of solutions can be expressed:

Concentration equals the number of moles of solute dissolved per unit volume of solution.
It is dependent on the temperature

Molality equals the number of moles of solute dissolved per unit mass of the solvent.

Extensive properties are those properties which depend on the extent of.the system.
Examples for these are volume and enthalpy. We refer to the enthalpy per mole as molar enthaipy.

Intensive properties are those properties which do not depend on the extent of the system.
Examples for these are concentration, molality, molar volume and temperature. Since temperature
is an intensive property, we do not have a property referred to as molar temperature.

58. Which one of the following statements is ‘incorrect?

(1) Molality of a solution of glucose in water at 20 °C is equal to the molality of the same solution
at 30°C.

(2) Molar enthalpy is an intensive property.

(3) Pressure is an intensive property.

(4) Concentration of a NaOH solution containing 0-1 moles of NaOH dissélved in 1 dm® of water
is 0-1 mol dm™

(5) Concentration of a solution depends on the temperature since the volutne of the solution depends on the
temperature.

59. Which one of the following statements is correct?
(1) Concentration is an extensive property.
(2) Mole percent is equal to the molality multiplied by 100.
(3) Mole fraction of glucose in an aqueous solution is dependent on the pressure.
(4) Molality of a Na,CO, solution containing 0-1 moles of Na,CO, dissolved in 1-0 kg of water is
01 mol dm™ provided the density of water is 1 kg dm™
(5) Molality of a solution is independent of the temperature since mass is independent of temperature.
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60. When a non-volatile solute is dissolved in a solvent, the vapour pressure exerted by the solvent in the solution
is reduced. The boiling point of such a solution is therefore higher than that of the pure solvent. The said
lowering of vapour pressure as well as the resultant elevation of boiling point are examples of what are referred
to as colligative properties.

Colligative properties are defined as those properties which depend on the number of dissolved particles
(such as molecules, atoms and ions) present in a given mass of solvent but not on their nature or structure.

Based on the above passage and your knowledge of ionic solutions, answer the question given below:-

Which one of the following aqueous solutions will have the highest boiling point if. in each case 0-1 mole
of solute molecules is dissolved in 1 kilogram of water?

(1) glucose solution

(2) oxalic acid solution

(3) sodium chloride solution

(4) sucrose solution
(5) barium hydroxide solution

2002 AL

1. A certain sample of CO has only 14C6 and 16Oa isotopes, Another sample of CO has 12C6 and 13O8 isotopes,
only. The property that shows a significant difference between the two samples is

(1) chemical reactivity,

(2) molar mass.

(3) molar volume.

(4) density at S.T.P

(5) percentage compositions of C and O by mass.

11. 50 g of the anhydrous chloride of a monovalent metal when completely converter to its anhydrous sulphate
gave 60 g of the anhydrous sulphate. (H = 1; Cl = 35-5; S =32, O = 16)
The relative atomic mass of the metal is
(1) 20 @) 24 (@) 27
4) 35 (S5) 43

13.  The molar ratio NaOH : Na,CO, in an aqueous solution of NaOH and Na,CO, is 1 : 2. When 2500 cm’
of this solution is titrated with O-1 mol dm™ HCl with phenolphthalein as indicator, the end point is
15-00 ¢m’. When the same titration is repeated. using methy! orange instead of phenolphthalein as indicator,
the end point (cm’) is

(1) 1500 (2) 20-00 (3) 2500
(4) 3000 (5) 40:00

14. The solubility of KNO, in water at 25°C is 300 g per kilogramme of water. If a hot solution containing
540 g l(.NO3 in 600 g water 1s cooled the maximum mass of KNO, that would crystallise out of the solution

at 25°C is
(1) 40 g ) 88 (3) 240 g
4) 360 g (5) 540 g

15. The number of meles of ions present in a solution made by mixing 125 cm® of 02 mol dm™ NeOH and
125 cm?® of 0-1 mol dm™ H,SO, is
(1) 0-0375 (2) 00625 (3) 66875
4y Qs () 030
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57.| CO contains 0-430 g of carbon per gram of oxygen If two elements can combine (0 tl'orm more th;n one
| i simple atomic ratios.
whereas CO, contains 0-215 g of carbon per gram compound, they do so mn simp
of oxygen. (C = 12 ; O = 16)

2001 AL

13. The number of atoms in Q0240 g of the *C isotope is
(1) 12:044 x 10%° (2) 12:044 x 10%° (3) 12:044 x 107
(4 6022 x 10 (5) 6022 x 10%

17.  An aqueous solution of K;SO,.Cr,(SO,),.12H,0 contains 104 g dm™ of Cr* ions. What is the SO:'

concentration, in units of mol dm™, in this solution?
(relative atomic masses H=1; O=16; S =132; K=139;, Cr=52
(1) 001 (2) 002 (3) 003 4 004 5) 005

19. Iodine is produced when 10-0 cm? of a 0-010 mol dm™ solution of K,S,0, is added to a solution
contain I" ions according to the equation’

5,07 +21 — 2 SO;” + 1,
The minimum volume of 0-015 mol dm™ solution of Na,Sz'Qs required to completely react with iodine

80 produced in cm’ is ;
(1) 50 2 67 3) 133 (4) 200 (5) 267

30. 164:6 g of sodium amalgam on complete reaction with water liberates a gas whose volume measured
is 224 dm®. Assume that the gas behaves ideally.
(Relative atomic masses : Na = 23; Hg = 200)
The mole fraction of Na in the amalgam is
1) 01 2) 02 3) 04 4y 06 (5) 08

47. When an aqueous 0-1 mol dm™ Na,SO, solution is eIecuolysed:_ 12-044 X 107 H,(g) mOIGOI}lFS' ;vdc;
O.(g) is the only other product formed Given-that the relative atomic mass -of oxygen is 10
information required to calculate the mass of O,(g) produced is/are

(a) Faraday's Law of electrolysis (b) Avogadro copstant.
(c) Universal gas consiant (d) Faraday constant

32. Which one of the following statements is true regarding t rations?
(1) In an acid base titration, the acid should always b: placed in the burette.
(2) The burette should always be filled up to the zero mark at the beginning of a titration.

(3) The solution remaining at the pipette tip after delive- ing, should be very carefully blown i
titration flask.

(4) Some titrations do not require an indicator to be added to detzct the end

(5) For the calculation, the average of the two burette
two readings are widely different to each other.

-point.
=adings at the end point should be taken

~ DULAN MADURANGE = Pae 11
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9. How many moles of hydrogen atoms are present in 0-10 kg of a solution of ethanol in water containing 10%
by mass of ethanol (CzHSOH)? (relative atomic masses : H = 1; _C =12; O = 16)
(n 13 ) 100 3) 113 4) 52 (5) 57

10. Calculate the mass of Cas(PO4)2 required to produce 100 g of Ca(H1P04)2 according to the equation

Ca, (PO, + 4H,PO, — 3Ca(H,PO,),
(relative atomic masses : H=1; O = 16: P = 31; Ca = 40)
() 22g. (2) 443 3 758 (4) 132 g (5) 226¢g.

1. 1000 cm® of a 0050 mol dm™ NaOH solution and 50-0 cm® of a 0-020-mol dm™ H,SO, solution were
mixed and the total volume of the mixture made up to 250-0 cm® with distilled water. The concentration
of OH ions in the resultant solution-is

(1) 0012 mol dm™ (2) 0016 mol dm™ (3) 0020 mol dm™
(4) 0-120 mol dm™ (5) 0012 mol cm™

12.  An HCI solution contains 36-5% by mass of HCl. The density of the solution is 1-15 g cm™>. What is the

concentration of HCl in the solution, in units of mol dm™?

(relative atomic masses : H = 1; Cl = 35-5)
(1) 0-869 @ 115 3) 115 4) 115 5) 8-69

22. In the titration of 25-0 cm® portions of NaOH solution with HC] solution, which of the following activities

is the most essential?
(1) Washing the pipette out with HCI solution.
(2) Washing the titration flask with NaOH solution.
(3) Measuring the temperatures of the titrating solutions.
(4) Filling the burctte up to the zero mark with HCI solution.
(5) Rinsing the inside of the burette with the HCI solution.

38. Which of the following statement/ statements pertaining to the composition ot a solution prepared by dissolving
18 g of glucose in 180 g of water at 277 K is/are true? (molar masses of glucose and water are 180 and

18 g mol™, respectively; Density of water at 277 K is 1.0 g cm™.)
(a) The concentration of glucose in the solution is 0-55 mol dm™.
(b)) The mass fraction of glucose in the solution is 0-10.
(¢) The molality of glucose in the solution is 0-10 mol .kg".

(d) The mole fraction of glucose in the solution is _I1_
: 101
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Term Test Challenge 02 ( Essay ) -2023 A/L

Answer all the Questions.

Mnn concentrated Nm 0. solution was prepared by dissolving 1.34 g of NazCZ()M\,, in 100
cm’ of 0.5 moldm™ Na,C,0, solution, without a volume change in the solution. If 25 cm’
of this solution was separated and diluted up to 500. 0 cm” using distilled water, calculate the
concentration of the final solution.

Conc. HCl1 solution contains 36.5 % HCl by mass. Densnty of this solution is 1.16 gem
What volume of this solution required to prepare 500.0 cm’ of 0.2 moldm™ HCI solution '?

Concentration of a certain Na,SO; solution is 0. 005 mol dm™. If the density of this
solutionis 1.12 gcm™, calculate its SO, concentration in p.p.m. .
{ Density of pure wateris 1.0 gem™)

20 ¢ of lime stone was dissoived completely in 100.0 cm’ of 2.0 mol dm™ HCI solution and the
solution obtained was diluted up to 250.0 cm’, using distilled water. To react with 25.0 cm® of
this solution, 20.0 cm’ of 0.2 mol dm™ HCI solution was required. Calculate the percentage of
CaCQ; in lime stone.

(Ca=40, C=12, O=16)

Term Test Spotlight-02 Unit 03 Dulan Madurange 0719 76 26 26
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(a) Label of a commercial HCI acid b_ottlie consists with following data.-

. Density ,
=1. 12g cm”
w/w = 25%
M =36.5 g mol”

What is the volume of this acid to be taken to prepare 500cm’ of 0.2 moldm™ HCl solution.

(b) 0.21g of bivalent metal M is subjected to react completely with 100cm® of 0.25 mol dm-*
H,SO, acid which is in excess. 32.5 cm’ of 1 moldm™ NaOH is used for the neutralization of
the excess acid. Find the relative atomic mass of M.

( nB. During the reaction only metal sulphate and Hydrogen are formed as the products.)

6. 25.0 em® of a 0.2 mol dm™ BaCl, solution is mixed 25.0 em’ of a 0.3 mol dm™ Na;PO, solution. Here
white precipitate was formed.
(i)  Write the balanced chemical equation for the reaction taking place here.
(ii) Through a calculation identify the limiting reactant.
(iii) Calculation the concentration of Na* ions in the solution after the reaction.
(iv) Calculate the mass of precipitate formed.

/. Density of a NaOH solution is 2 g cm™. Mole fraction of NaOH in this solution is 1/6. Calculate
following things. : ' |
I. Percentage of NaOH by mass
II. Molarity of NaOH
8. i) The density and purity percentage of 2 H,80, acid solution provided to school is 1.84 g em” ? and
98% (w/w) respectively. Calculate the concentration of this H,S0; acid solution in ‘mol dm™.
H=1,8=32,0=16)
i) Explain how you would prepare 500 cm’ of a 0.1 mol dm’, HQSO(; acrd solution using the acid
solution prov1ded in (1) above.
iii) 25.00 coi’ of a NaOH soiutmn with unlmcwn concentration is reacted with H,SO4 solution
prepared in above (ii). If 12.5 cm 3 of H,80; acid solution was consumed,
‘I Calculate concentration of NaOH solution in mol dm”. -
II.  If the density of NaOH solution is 1 g cm”, indicate composition of NaOH in ppm.
Term Test Spotlight-02 Unit 03 Dulan Madurange 0719 76 26 26
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10 30.0cm’ from 1 mol dm™ aqueous nitrate solutions of magnesium, aluminum and lithium are mixed to prepare :
homogeneous sclution.
(N=14, Mg=24 AL=27, Li=9)

 aéd

(1) Calculate the amount of AL ions contained in the solution.
(ii) Calculate the anion concentration of the above solution in ppm. (1 ppm = 1 mg dm™)
(iii) When excess Na,CO; aqueous solution is added to the zbove mixed solution, If carbonates of each cation

precipitate. Find the molar ratio between A£,(CO3); and Li,CO; that formed.

3k 3k 3k 3k 3k 3k ok 3k 3k ok 3k 3k 3k 5k 3k sk %k 3k ok ok ok ok ok 3k ok %k %k ok sk k ok Term Test spot Iight 02 - Unit 03**********************************
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Chemical Calculations — Spot Test 02

CONCENTIRANON

.,
--------------------------------------------------------------------------------------------------------

01. A solution has been prepared by mixing 250 cm® of a Na, SO, solution of concentration 0.150 mol dm™ and
750 em® of a NaCl solution of concentration 0.100 mol dm™. The concentration of this solution in terms of
Ndfis, (O=16, Na=23, S=32, Cl=355)

02. An aqueous solution of Ca(NO,), contains 20 mg of Ca®* ions in 0.500 dm’. The concentration of NOj
in the solution (in mol dm™) is, (Ca = 40)
1) 50x10% @ 10x107 (3 20x10° (@) 40x 103 (5) 1.0 x 1072

03. A solution of Na,SO, has been prepared by dissolving 142 mg.of pure Na SO, in water, in a 500 cm’ volumetric
ﬂukmdbydiluﬂn;upwthemk.nnhh’ioncontedtinmgdm"’uniuinthusoluﬁonh.
(0=160, Na=230, S=320)

(1) 200x10°  (2) 400x10° (3) 46 @ N (5) 184

04. The mass percentage of N-zs,o .5H,0 In an aqueous solution is 20%. The density of this solution at room
temperature is 1.24 g cm™ 3. The molanty of Nazs in this solution is, (H = 1.0, O = 16.0, Na = 23.0,
S = 32.0)
(1) 1.0 (2) 1.0x 1073 (3) 0.050 @) 16 (5) 0.10

05. 1.0 dm? of 0-2 mol dm™ H,SO, and 1-0 dm® of 0-2 mol dm™3 HCI were mixed to obtain 20 dm® of solution.
The H* ion concentration of the resulting solution, if H,S0, is fully dissociated under these conditions, is
(1) 01 ol dm™, (2) 0-15 mol dm -3, (3) 02 mol dm™.
(4) 03 mol dm™. (5) 0-4 mol dm™,

06. 192 g of the hydrocarbon C9H gave on complctc combustion, 594 g of CO,(g) and 2-70 g of water vapour.

The mass of oxygen reacted is (H = C=12 O=16)
1 672 g (2 402g (3) 386 g 4) 864 g (5) 324 g
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O7. What volume (in cm®) of dilute HNO, solution of density 1.10 g em™ and 20% HNO, by mass contains
10g of HN037
(1) 6 2 15 (3) 23 (4) 4s (5) 55

08. Crystalline sodium carbonate has the formula N32C03.10H20. What is the mass of anhydrous sodium carbonate

required to make up 2-5 litres of 4:0mol dm™ solution? H=1l C=12 O=16 Na=23)
(1) 106g (2) 286g (3) 530¢g (4) 1060g (5) 2860g

09. 0-6 mole of zinc nitrate and 06 mole of iron (III) sulphate are dissolved in water to give a solution with
a total volume of 2 dm°>. Which one of the following has a concentration of 0-3 mol dm™?
(1) sulphate ions (2) negatively charged ions
(3) positively charged ions (4) zinc ions
(5) nitrate ions

10. The number of meles of ions present in a solution made by mixing 125 cm’ of 02 mol dm™ NeOH and
125 cm’ of 0-1 mol dm™ H,SO, is
(1) 0-0375 (2) 00625 (3) 06875
(4) 045 ®) 030

11. 100-0 cm® of a 0050 mol dm™ NaOH solution and 500 cm’ of a 0:020-mol dm™ H,SO, solution were
mixed and the total volume of the mixture made up to 2500 em® with distilled water. The concentration
of OH ions in the resultant solution-is

(1) 0012 mol dm™ (2) 0016 mol dm™ (3) 0020 mol dm™
(4) 0-120 mo! dm™ (5) 0012 mol cm™

12. An HCI solution contains 36-5% by mass of HCl. The density of the solution is 1-15 g cm™. What is the
concentration of HC! in the solution, in units of mol dm™?

(relative atomic masses : H = 1; Cl = 355)
(1) 0-869 (2 115 (3) 115 4 115 (5) 869

13. The density of an 18.0% (by mass) solution of (NH,),SO, is 1.10 g cm. The molarity of this (NH,),SO,
solution is (H =1, N = 14,0 = 16, S = 32)

(1) 14 M 2) 15 M 3 17T M 4 20M 5) 21 M

14. The molarity (mol dm=) of a Nal solution which has a density of 1.03 g cm™ and is 3% Nal
by mass is,
(Na = 23,1 =127)
(1) 021 (2) 023 (3) 025 4) 028 (5) 030
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15.

TiCl,(g) reacts with liquid magnesium metal (Mg(/)) to give Ti(s) metal and MgCL(?) at high
temperature. When 0.95 kg of TiCl(g) is made to react with 972 g of Mg(J), the reactant that is
completely consumed (this is commonly referred to as limiting reactant) and the amount of Ti(s)
metal formed respectively are, (Molar mass: TiCl, =190 gmol™'; Mg=243 gmol™; Ti=48gmol™)
(1) TiCl, and 96 g (2) Mg and 96 g (3) Mg and 48 g
(4) TiCl, and 192 g (5) Mg and 192 g

16. Which of the following statement/ statements pertaining to the composition ot a solution prepared by dissolving

17.

18.

19.

20.

18 g of glucose in 180 g of water at 277 K is/are true? (molar masses of glucose and water are 180 and
18 g mol™, respectively; Density of water at 277 K is 10 g cm™.)

(a) The concentration of glucose in the solution is 0-55 mol dm™.

(b) The mass fraction of glucose in the solution is 0-10.

(¢) The molality of glucose in the solution is 0-10 mol .kg".

(d) The mole fraction of glucose in the solution is '1#

Density of Imoldm™ solution of a compound A having the molecular mass of 58 is 0.858 gem™ What
is the molality of the solution in mol kg™ . |
1) 0.125 2) 1.25 3) 12.5 4) 0.

(@)
t~>
n
h
~—

6.25

The molefraction of ethanol (CH;CH,OH) which contains 54% of water by mass in the solution is
(C=12,0=16, H=I) '
1) 173 2) 1/4 3) 3/4 4) 273 5 15

The dry mass of the precipitate formed when 200 cm’of 0.2 mol dm?® Ba(NQ,), is mixed with 300 ¢’ of
I mol din® K,CrO, is,(N-14 0-16 X-39 Cr-52 Ba-137)

(1) 0.04g ) 10.15g @) 759¢ 4y 1015z  (5y 2530¢

100 cm’® of the solution is prepared by dissolving 11.2 g of a mixture containing KCI and KOH. Then
10.00 em’ of this solution is separated and 20.00 cm’® of 0.10 mol dm™ HCI solution is added this
solution. All the KOH in the solution reacts with added HCI. Chloride concentrations in the final
solution and the initial solution are respectively, (in mol dm?)

(1) 1.45,0.50 (2)0.50,1.35 (3) 1.35,0.50 (4) 0.50, 1.45 (5) 0.50, 0.50

3k 3k 3k 3k 3k sk 3k 3k ok ok 3k 3k ok ok ok sk %k ok ok sk sk ok sk sk ok ok ok ok 3k sk 3k 3k ok 3k sk 3k ok ok 3k sk ok 3k sk ok 3k ok 3k 3k ok sk 3k 3k 3k 3k 3k ok 3k 3k ok ok ok 3k ok ok 3k 3k 3k 3k 3k ok 3k ok ok 3k 3k ok %k ok ok %k ok ok sk sk ok k %k
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Term Test Challenge -2023 A/L

Answer all the Questions.

~ Mass percentage of NaOH in an aqueous solution of NaOH is 15.0%. Density of the solution is
1.2 gem™ Calculate the volume of the solution which contains 5 mol of NaOH.
(Na-23, O-16, H-1

1) 0.01 dm’ 2) 0.11 dm’ 3)1.0 dm’ 4) 1.11dm’ 5) 1.25dm’

What is the percentage of crystalline water in NayCO;. 10H;O by mass?
(Na-23, C-12, 0O-16, H-1)
1) 52.7% 2) 58.6% 3) 62.9% 4) 63.2% 5) 65.4%

The density of a 0.1 mol dm ¥ NaNO, solution is 1.7 g cm . Its concentration expressed in ppm is,
(Na-23, N-14, 0-16)

1) 8500 ppm 2) 5000 ppm 3) 1700 ppm 4) 850 ppm 5) 170 ppm

A closed vessel contains 3 mol of H, (g) and 2 mol of Cl, (g). In the presence of diffused sunlight ali
Cl: (g) reacts to form HCI (g).

Ha(g) + Ch(g) ———— 2HCKg)

Find the mole fraction of H; (g) in the vessel at the end of the reaction.
1) 0.1 2) 0.2 3)0.25 4) 0.33 5) 0.5
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S.

10.

11.

0.0585g of solid NaCl was dissolved in 250cm? of 0.01 mol dm™ aqueous solution of
CuCl,. CI™ ion content in the solution in ppm is, (Na = 23 , Cl = 35.5)

(1) 844 (2) 848 (3) 850 (4) 852 (5) 855
A sample contains NHCl and an inert compound. 6 g of the sampie was reacted with excess NaOH.

(NH.Cl + NaOF

[

——— NaCl +NH3 +H:)O)

All NH; evolved during the above reaction was allowed to react with 0.1 mol dm~ HCL The volume of
HCI required for this purpose was 20.00 cm’ . Find the mass percentage of NH4Cl in the sample.
(N-14, H-1, CI-35.5) i

1) 10.7% 2) 21.4% 3) 42.8% 4) 53.5% 5) 78.5%

Mass of 1 dm® of marine water sample is 1.03 kg. It confains 5.15 x 107 g of dissolved oxygen What is
the content of oxygen in marine water in ppm ?

(1) 0.0625 ppm  (2) 0. 157 ppm (3) 2 ppm (4) 5 ppm (5) 80 ppm

Lysine is an amino acid found in plant tissues. It contains 49.3 % carbon by mass. If the relative
molecular mass of lvsine is 146, how many carbon atoms are there in each molecule of lysine ?

(1) 2(2) 3 (3) 4 O] (3)6

The composition of Cr*" in an aqueous solution of Cra(SO4); solution is 1040 ppm. If the SO; ™ ion
concentration in this solution is 0.036 mol dm™. What is the density of the above aqueous solution?
{(Cr=32, S=32, O0=10) : .

(1)0.012gem™ (2)0.024 gem™ (3) 0.06 gem™
(4)0.12 gem™ (5)1.04 gem™

Concentration of a (NH,),SO, solution with density 1.5 gcm™ is 2640 ppm. Concentration of NH¢ in
moldm™ is, (N—-14,8-32,0-16,H-1)
1)0.011 moldm™  2) 0.02 moldm™ 3) 0.003 moldm™  4) 0.004 moldm™ 5) 0.06 moldm™

The molar fraction of NaC{ in an aqueous solution of NaC( is 0.125. The mass percentage of NaC{ is
[(Na=23,C0=355H=10=16]

(1) 12.5% (2) 32% (3)B7% (4) 87.5% (5) 90%
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12.

13.

14.

15.

16.

17.

An atom emits blue light rays having a wavelength of 460 nm. The frequency and the energyper mole of photon is.

(1) 6.50x10"s™", 260 kJ mo(™ . (2) 6.50 x10"s™, 430 x107" kJ mo(™

(3) 6.50s ", 431kl : 4) 6.50 s, 260k} mol™
(5) None of above. :

NHa(g) released from 0.20 g of a compound was completely reacted with 5.00 em’ of 0.05 mol dm™
H;804. The percentage of N in the compound is, (N=14)
| 2NHs(g) + " H;804(ag) ————— (NH.),804(aq)

0.05 0.05 5X 2X 14
— g 2 ——xSxZ x 14% 3) — X—x 100%
OF 1000 XS % 2% ' ) Tono ’ ) 00 X 0z °
0.05 X 5x17 ~0.05
(4) = x x 100% (5) x5 x2x 17 x 100%
1000 © x0.2
1IN peed A0 __,3 Wz (M0 LTy I R L S P Mo (149G and 360 C:J of
100 cim” of 0.1 moldm™ Mg (05 , 200 e of (.2 molam™ Mg u i
0.3 moldm™ Mg{ING;), ars mixed together. If there is no volums changed, the NC'; ion concentration

inthem xture is,

(1) 0.2 moldm™ (2) 0.1 moldm™ (3)  0.46 moldm™
(4) 0.14 moldm™ (5) 2.8 moldm™

200 cm’® of Na,SOs solution was mixed with water to get 500 cm’ of an aqueous solution. If the

conceniration of Na; SOy in the new solution was 0.1 moldm™, what was the concentration of Na*
ions in the initial solution 7

(1) . 0.1 moldm™ @ 05 moldm? (3) 0.2 moldm”

(4) 0.4 moldm™ (3) 1 moldm

348g of pve K;SO, and 14.92 ofpu"e KClare d solved in water to prepare 500 cm’ solution. In

this solu‘uon K (agy 10N composition inppmis, (K=39,8=32,0=16,CI=355)
(1) 47.6x10° (2) 48.4x10° (3) 368x10°
4y G908 x v (0) 42 x10°0

V em® of 2 moldm® HCI is mixed with. V cm® of 3 moldm™ HCI solution. the concentration of
HCl in the resultant solution that obtained as the mixture is,

(1) 225 moldm® @ 275 moldm® 3) 2.5 moldm®
(4) 2.15 moldm™ (5) 2.05 moldm?
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18.

19.

20.

21.

22.

Following information are given in the label of a commercial bottle of acid.

W/W - 92% ‘

Density (d) -1.25 gml™

Molar mass - 92 g mol™

What is the volume of this acid that should be used to prepare 500 cm® of 2.5 mol dm™,
1) 25cm®  2) 50 em’ 3) 100 cm® 4) 125cm®  5) 200 ml

When a gaseous state Hydrocarbon gives 0.72 g watervapour and 3.08 g carbondioxide on

combustion then what is the molecular formala of hydrocarbon
(C-—- 12, H =1, 0 — 16)
(1) C,Hg ey o H, (3). CeHe (4) C3H, (5) CgHs

A HCl solution contain 36.5% HCl by mass. The density of this solution is 1.15 g cm™3
Then calculate the molarity of HCl (H — 1,Cl — 35.5) | |

(1) 0.869 mol dm™3

(2) 1.15mol dm™3

(3) 11.5mol dm™3

(4) 115mol dm™3

(5) 8.69moldm™3

In a mixture containing ethanol and water the mole fraction of ethanol is 0.5. Thénwhat can be

the mass percentage of ethanol in this solution

. (Methanol - 46, MH,0 — 18)

(1) 10%
2) 25%
(3) 50%
4) 70%
5) 90%

268mg of Na, SO, .7H,0 was dissolved in 5 dm3 of water and made as a solution. Correct

statement regarding this solution.

(a) The concentration of Na* in the solution is 0.92 mg / dm?3

(b) The concentration of S0, in the solution is 0.02 mmol / dm3
(c) In the solution 2[Nal,] = [S0i5q)]

(d) In this solution the concentration of Na2504 is 26.8g/dm?
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23. When 10g of pure CaCO, was subjected to heat decom position 50% u‘i inifiai mass was GeCCinposed.

What is the mass ofremduc that obtained after the evolution of CO, gas?

O 2y 78g 1 (3) 2.08g @ 2.8y ()05g

w

24.  What is the composition of ;% ions in pprm, when a solution is prepared by mixing 250 cm’ of 0.1
moldm? Na,CO, and 750 ¢m’ of 0.15 moldm? NaCl?

(0=16, C—12, Na—23, CI-35.5}

(1) 1625 _ (2) 37375
(3) 37.9% (4) 3162.5
(5) 1625
25. Total mass of a mixture of gases is 6.4 g. From this 0.3 mol is methane aiwd the rest is oxygen. What
is the mole fraction of oxygen?
(C-12, H-1, 0-16) |
(1) 035 (2) 0.014 (3)0.035 (4) 0.G3 (5) 0.14

26. To a solution prepared by mixing 50 ml of 0.1 moldm™ Na,SO, solution with 25 ml of 0.2
moldm® NasFOy scluiien , 1.43g of Na,CO; .10 H,O  was added and was completely
dissolved in the solution. The concentration of Na" ions in the resulting solution in ppm is ,

(1 ppm = Imgdm'3 )
(Na=23, C=12,0=16)
1) 400 2) 4600 3) 9200 4) 10733 5) 11500
27. -
Urea reacts with NaOH as given below.
2NaOH + NH,;CONH; =—msmet> Na,CO; + 2NH3
After reacting 1.2 g of urea was completely reacted with 50.0 cm’® of 1.0 mol dm™ NaOH. The solution
was then hested fo remove all NHs. The volume of 1.0 mol dm™ of HCI required to neutralize the
resulting solutionis, (C=12,N=14,H=1,0=16)
1y 12.5¢cm’ 2) 25 em’® 3) 40 em’ 4) 50 cm’ 5) 100 cm’
28 1D 3 ¢k 3 £ o X p Yoxds 1 s A Doos - b3 7§ WO DN S
_yCS.C"C}’ u"”.’ YSet k"" j Ci Lanec _:;._,; C«. &C13 sGiRiionl als i.4 5 Cill 3(.uu‘\ /U//U L\zol.)\.«vtl \’\,L)/ YV LiGL 1D UIC

voluime of this acid solution required to prepair 25 00 m® of 3 mol dm ~ HaPO4 acid
{(H=1, =32, O=16)
1) 195.5 cm? 2) 119.5 cm? 3)92.5cm’ 4) 62.5 cm’ 5)31.5 cm?
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29.

30.

If a pure solid sample of NaHCO; is heated till it gives a constant mass, what could be the percentage of

its mass loss ?
(1) 26.19 (2) 36.91 (3) 47.62 4 5238 (5) 72.68

If 0. 002 mol of oxygen gas is dissolved in 1.0 kg sample of pond water, what is ifs dissolved oxygen
content in ppm 7 (O = 16) ) :
(1) 0.0625ppm (2) 2ppm (3) 6.25ppm (@) 32ppm.  (5) 64ppm

3k 3k 3k ok ok 3k ok ok 3k ok ok ok ok ok 5k 3k ok 5k 5k ok ok ok 3k ok ok ok ok %k ok Kk ok ok ok Term Test Spot Iight 3k 3k 3k 3k %k 3k ok ok 3k 3k ok 3k 3k ok ok 3k ok 5k 5k ok %k %k %k ok 5k 3k ok %k 3k ok ok 5k 3k ok %k ok *k %k k *k
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Colombo School Term Test Questions Discussion-Unit 03
Introduction to paper class - 10
% Answer all the Questions.
1. Mass percentage of NaOH in an aqueous solution of NaOH is 15.0%. Density of the solution is

1.2 gem™ Calculate the volume of the solution which contains 5 mol of NaOH.
(Na-23, O-16, H-1)

1) 0.01 dm® 2) 0.11 dm’ 3)1.0 dm’ 4) 1.11dm° 5) 1.25dm*

2. The composition of Cr’" in an aqueous solution of Cry(SO4); solution is 1040 ppm. If the SO o

concentration in this solution is 0.036 mol dm™. What is the density of the above aqueous solution?
(Cr=352, $§=32, O=16)

(1)0.012 gem™ (2)0.024 gcm™ (3) 0.06 gem™
(4)0.12gem™ (5)1.04 gem™

When 1.0 g of a sample containing sulphur was completely burnt, the resultant only gaseous product SO,
was completely absorbed by passing through 500 0cm’ of 0.1 mol dm™ NaOH solution. To neutralize
the remaining NaOH in the solution, 24.0 cm’ of 0.1 mol dm HC](aq, was requxred The percentage of
suiphur in the initial sample is, € §=232)" '
(1) 1.5% (2) 2.24% (3) 325% (4) 4.16% (5) 8.32%
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4. In the ac_:idic medium, if sulphite jons are converted into sulphate ions by aqueous KMnQy, how many
moles of KMnOy is required for the complete reaction with 0.5 mol of sulphite ions 7
() 15 (2) 2/5 (3) 4/5 ) 52 (5) 5/4
In a reaction, 1 mol of NZEL is converted into 1 mol of the cbmpound X by releasing 10 mol of
5. electrons. If one molecule of the compound X contain only one atom of nitrogen, the oxidation state of
N in the compound X could be,.
M -3 2 + 3 B3 -1 4 +5 (_5) -5
Which of the following reaction isa REDOX reaction ?
6 () cnos + 6HA » 2 CrCly + 3 H,O
(2) CrO; + 2 NaOH —¥" Na,CrO, + H,0
(3) 2 CrO,*+ H' === Cn0,” + OH
(4) CrO; "+ 6T +14H == 2Cr™+ 3L, + H0
(5) NaOH + HCI — Na(Cl + H,0
In which of the following reaction/s disproportination takes place ?
" (a) 2NaHCO; ———b NayCO;+ CO, + B0
(b) 2H,O, — 2H,0+ O,
(¢) 2ZNO;+Hy;O———> HNO; *l'_.___HNOz '
(d) 2Na+ 2H,0 —# 2NaOH + H,
In a mixture of gases containing only two gases X and Y mass fraction of Y is equal to 2/7.
8. The relative atomic mass of X is five times the relative atomic mass of Y. The mole fraction of
X will be? '
1y 5/7 2) 273 3) 1/3 4y /5 5) 4/5
9. A solution was prepared using 108.0 g of water and 92.0 g of a certain alcohol. If the mole fraction of
water in the solutionis 0.75, what could be the relative molecular mass of the alcohol ?
(H=1, 0=16) .
(1) 115 (2) 23 (3) 46 (4) 85.2 (5) 102
244 mg of hydr'ated' Barium chloride (BaC 2H,0 ) was dissolved in water and diluted upto 500ml.
10, what is the content of Ba* in ppm in the so!unon?
(Ba= 137, C1=355 ,H=1,0=16)
N 274 2) 0.274 3 2x IQ"" 4y  0.0274 5) 274
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Introduction to Paper Class 05 -2023 A/L

Which one of the following is an oxidation-reduction reaction?
(1) 200} + 2H' - Co} + H,0 (2) CaCO, —» CaO + CO,
(3) N,O - 2NO, (4) Ca(CO0), - CaCO, + CO
(5) €O, + H,0 — H,CO,

in the reaction between 0103_ and 1-1202 in an acidic medium, H202 is oxidised to O2 and C’20§- is converted
to Cr™* The correct equation for this reaction is

(1) Cnol + 8H* + H,0, — 2C°° + SHO + O,

@) Crol + BH' + 3H,0, — 207" + THO + 30,

(3) Cuot + 8H' + SH,0, — 200" + 9H0 + 5O,

(4) Cro +8H* + 7TH0, — 207" + 1H,0 10,
(5) Cnol + 8H' + SH,0, — 200" + I3H,0+ 50,

Acidified MnO, reacts with H,‘,O2 producing 0, Mn?* and H,O only. The number of moles of MnO, required
for the complete reaction of orne mole of H,0, in an acidified medium is

(1) o4 2) 08 (3) 20
@) 25 5) 50

The number of moles of KMnO, that is required to react completely with I mole of iron(II) oxalate (FcCTQ)
4. in acidic medium is

(1) s @ 3 3 % @ ¥% ©) X

which of the following conversions is/are neither an oxidation nor a reduction?
2- 2-

@ Clo~——Cl @ S0,—SO%
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In the reaction,
2NO,(g) + H,0(1) - HNO,(aq) + HNO,(aq)

(1) nitrogen undergoes oxidation oaly.

(2) nitrogen undergoes reduction only.

(3) nitrogen undergoes both oxidation and reduction.

(4) there is no change in the oxidation state of nitrogen.

(5) water acts both as an oxidising agent and as a reducing agent.

By treating industrial waste water with OCI™ in alkaiine medium, cyanide ions in waste water are converted
to N, and carbonate ions according to the following equation.

2 CN” +50C+ 2 OB —> 2C0}” + N, + 5 CI" + H,0

Which of the following statement(s) is/are true regarding this rractios
(@) Oxidation number of qxyges ir ©€1 s changed from 0 to -2
(b) Oxtdiunon numtr of carbon is changed from +2 to +4

(c) Oxidation number of nitrogen is changed from -3 to 0
(d) Oxidation number of chlorine is changed from + 1 to —I

The total number of electrons exchanged in the reaction of the oxidation of ethanol (C,H.OH)
to acetic acid  (CH,COOH) using acidic K,Cr,0, solution is,
(N 6 @ 8 3 10 4) 12 (5) 14

One mole of N,H, forms the compound Y by removing 10 moles of electrons. If all the "N" atoms in the initial
compound are present in compound Y, what 1s the oxidation number of a "N" atom in Y?
(1 -3 (2) -2 (3) +1 (4) +3 (5) +5

10.  Products of reaction between hydroxyl amine (NH,OH) and Fe’™ are given below.

NH,OH + Fe** — N,0 + Fe?' + H" + H,0

{1} Write oxidation half ionic equation.

kkkhhkhkhkkhhkkhkkhkihhkkhkhkkihihkihkkx 17 02 2022 kkkkkhkkhkkhkhhkkikhhkkhkhhihkkihhkhkkhikkiikikx
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REDOX BALANCING — SPECIAL EXERCIiSE

e Calculate the oxidation number of the underlined atom in the follow given
Molecules/ions.

1) H0, 11) SO;
2) KO, 12) N,05
3) F0 13) X0,™
4) F,0, 14) K103
5) H,S,05 15) HCHO
6) MnO;” 16) NH,"
7) MnO,- 17) $,05*
8) Cr,0,” 18) NaOCl
9) vo* 19) NH;
10) VO + 20) O,

Obtain the balanced half ionic equation for follow given equations.

Acidic Medium

1) Fe® to Fe*

2) MnO, to Mn**
3) Cr,0;” toCr®
4) C,0,” to CO,
5) SO, to SO,*

6) NO, to NO3
7) S,05% to S,06”
8) 105 tol,

9) OCltoCI

10) H,Sto S

11) NH; to N,

12) AsOz* to AsO,>
13) P,05 to H3PO,
14) HNOs to NO,
15) H,0, to H,0
16) H,0, to O,

Grade 12- English Medium Chemistry = 2023 A/L- REDOX Dulan Madurange
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Basic Medium

17) MnO,* to MnO;,
18) Al to AlO,

19) NO; to NHs

20) H,0, to H,0

e Obtain the balanced ionic equation for the following A) By Using half ionic method

1)
2)
3)
4)
5)
6)
7)
8)
9)

B) By exchanging oxidation numbers

MnO, / Zn/ H*
Cr,0,7/C,0,7/H"
H20,/Cr,0,%/H’
S0,/H,0,/H*
Fe**/I/H*
MnO,/H,0,/0OH
C,0,>/H,0,/0H
Al/NO5 /OH
Cr**/H,0,/0OH
10) Zn/NO3/OH"

e Obtain the Balanced Chemical equation for the following A) By Using half ionic method

1)
2)
3)
4)
5)
6)
7)

B) By exchanging oxidation numbers

KMnO,/H,0,/H,S0,
K,Cr,0,/S0,/H,S0,
l,/Na,S;05
FeC,04/KMnO,/H,S0O,
Al/NaNO;/NaOH
CrCl3/H,0,/KOH
H,S/KMnO,4/H,S0,

*khkkkhkkkkhkkkhkkhkkhkkhkhkkhkhkhhkhhhhhhkiihiiikx 04 02 2022*********************************
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Redox Calculations — MCQs

2019 AL

25. A 25.0 g sample of polluted air containing ozone (O,) is treated with an acidic solution containing
excess KI. Ozone is converted to O, and H,O during this reaction. The iodine liberated is titrated
with 0.002 mol dm™ Na,$,0, solution. Volume of Na,S,0, required was 250 cm’. The mass
percent of O, in the air sample is, (O = 16)

(1) 48x103 (2) 64x10° 3) 9.6x10° @ 10x10% (5 32x102

2019 Model

15. The volume of 0.01 mol dm™ K,Cr,0, (cm’) required to react completely with 25.00 cm® of
0.02moldm™ of FeI: aqueous solution 1n acidic medium is,

(1) 833 (2) 10.00 (3) 16.67 (4) 20.00 (5) 25.00
2018 AL

4. The correct answer when the molecules O,, H,0, H,0,, OF, and O,F, (structure similar to H,0,)
are arranged in the decreasing order of the oxidation state of oxygen (O) is,
(1) O,F,>O0F,>0,>H,0>H,0, (2) H,0>H,0,>0,>0O,F,>OF,
(3) H,0,>0,F,>0,>0F,>H,0 (4) OF,>0,F,>0,>H,0>H,0,
(5) OF,>O0,F,>0,>H,0,>H,0

19. 10; (iodate ion) oxidizes the SO2~ ion to SO~ in acidic medium. The mass of KIO, required to
totally oxidize the amount of Na, SO, preseht in 25.0 cm® of a solution of Na,SO, (0.50 mol dm™) to
Na,SO, is 107 g. (O=16, K=39, 1=127)

The final oxidation state of iodine after the completion of the reaction is,
(1 -1 ) 0 (3) +1 @) +2 (5) +3

2017 AL

19. Solid diiodine pentoxide (I,0,) reacis with carbon monoxide at room temperature to give carbon dioxide and
iodine. This can be used to measure the amount of carbon monoxide in a sample of air. An air sample of
5.0 dm® was passed through a tube containing LO; and the liberated iodine was collected in an aqueous KI solution
(KI in excess). The resulting solution was titrated with 0.005 mol dm= Na,S,0, solution using starch as the
indicator. The volume of Na,S,0, required was 10.00 cm®. The concentration (in ppm) of carbon monoxide
in the air sample is, (C=12, O=16, density of the air sample = 140x 103 gcm™)

(1) 100 (2) 250 (3) 500 4) 700 (5) 1000
—  DULAN MADURANGE Page 1
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6. A 060 g sample of KIO; was dissolved in water and excess KI was addcd to it. The minimum amount
of 3.0 mol dm= HCI required to completely convert KIO; to l; is, O=16, K=139,1=127)
(1) 1.0 cm® 2) 47 ecm® (3) 56 cm’® 4 102 cm? (5) 336 cm®

13. The following procedure was used to determine the sulphur content in a coal sample. A coal sample
of mass 160 g was burned in oxygen gas. The SO, gas formed was collected in a solution of H,0,.
This solution was then titrated with 0.10 mol dm™ NaOH. The volume of NaOH required to reach the
end point was 200 cm®. The percentage of sulphur in the coal sample is (S = 32)

(H 10 2 20 3) 40 @) 6.0 (5) 80
2015 AL
44. | The reaction of sulphur and NaOH is an example When an element is simultaneously oxidized
of a disproportionation reaction. and reduced, it is called dispropo-nionalion.
2013 AL

13. A 50.00 cm? sample of a solution containing Fe?* is titrated with 0.02 M K,Cr,0, in acidic medium. The volume
of K,Cr,0, required to react all the Fe?* is 25.00 cm?. If this titration is carried out using 0.02 M KMnQ, instead
of 0.02 M K,Cr,0,, the volume of KMnO, required is

(1) 22.00 cm’® (2) 23.00 cm? (3) 25.00 cm? (4) 27.00 cm? (5) 30.00 cm?
2010 AL
31. The oxidation numbers of nitrogen and sulphur atoms in the following ion are respectively,
:ﬁ:
H :0:

(1) -3 and +2 (2) -3 and +6 (3) -3 and +4 (4 +1 and +4 (5) +3 and +6

58. | A solution of Na,$,0,.5H,0 may be standardized | = KIO, reacts with KI in the presence of dil. H,SO,
using KIO, in the presence of dil. H,SO, and | to liberate iodine. - :
excess KI. -

60. | When NaCl is heated with conc. H,SO, in the MnO, is a stronger oxidizing agent than conc.

presence of MnO,, Cl, is produced. _ H,S0,.
= = b,
DULAN MADURANGE il i Page 2
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In which of the following groups of molecules/ions, nitrogen is in the oxidation states -3, 0, and +3 respectively?

11.
(3) N,H,, N, NCl

() NHj, N, NH, (2) N,05, N,, NH}
+ *
(4) NO, N,, NO, (5) NHj, N, N,0,

23, Which of the following is the strongest reducing agent in the gas phase?
(M Al () Na @3) Zn @ H, (5) F,

which of the following conversions is/are neither an oxidation nor a reduction?

48.
B) €0 —>Cr,05

© Clo” ——C1” (d S0,—>S0%"

An oxidation reaction and a ‘eduction reaction always All chemical reactions are disproportioratioa .

55
occur simultaneously. reactions.

2008 AL

6. The oxidation states of the S(i) and S(z) atoms in the following molecule are respectively,
i

P=305 S F
F
(I} +1 and +3 (2) +4 and +2 (3) +3 and +1 (4) -3 and -1 (5) +2 and +2

10. Which of the following requires the highest number of moles to oxidize one mole of I~ ions?
n i, (2) K,Cro, (3) K,Cr,0, (4) FeCl, (5) KMnO,

2007 AL

3. Which of the following is not a reducing agent?
(1) Cut* (2 H' (3) FeZ* (4 Cr (5) §*

2006 AL

53.| Fe,O, can, not only be reduced to FeO, but can | Fe,O, contains both Fe* and Fe’*.

also be oxidised to Fe203.

~ DULAN MADURANGE P
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J4. Which one of the following statements is not true regarding CrO}~ and Cr,02 ions?
(1) Both contain Cr in its highest oxidation state.
(2) Both oxidise I" to L,
(3) They are in equilibrium with cach other in aqueous solution.
(4) Both give precipitates with NH,OH.
(5) Both are reduced to €r>* by SO,

34. Which one of the following is an oxidation-reduction reaction?
(1) 2007 + 2H' — Cy0; + H,0 (2) CaCO, — CaO + CO,

(3) N,0 - 2NO, (4) Ca(CO0), - CaCO, + CO
(5) €O, + H,0 — H,CO,

48. Water from a tube well is clear as jt is pumped out, but turns cloudy and brown on exposure to air for

some time, due to the formation of Fc(OH)3. Which of the following statements are most likely to be true
in this sitnation?

(a) Fe(OH)3 dissolves in water under pressure but is deposited when the pressure is atmospheric.

(b) Tron is present mainly as Fe?* in the ground water feeding the well.
(c) Conditions underground are reducing.

(@) The solubility of Fc(OH)3 is much less than that of Fe(OH)z.

57. | CuSO,-SH,O becomes colourless on heating. Cu?* ion is reduced to Cu* ion on dehydration.

In the fermentation of glucose (C/H,,0,) by yeast, some The chemical products of fermentation of
60.] carbon atoms of the glucose molecule are oxidised while | glucose are CO, and CH,CH,OH.
others aré reduced.

2004 AL

13. The number of moles of oxidant required to oxidize a given amount of KI to L, is lowest far
(1) K,.Cr,0, (2) KMnO, (3) FeCl, 4) KCro, (5) MnO,

46. A reaction in which the same chemical species undergoes simultaneous reduction and oxidation, is called
disproportionation. Which of the following isa/are disproportionation/disproportionations?

(@) 2H,0, —» ZH,0 + O, () Cu®* + 2Zn - Cu + Zn?*
(© Cl, + OH™ - HOCl + CI” (@ 2CuCl — CuCl, + Cu

DULAN MADURANGE T,
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7. In the reaction between c;203’ and H, 0, in an acidic medium, H,0, is oxidised to O, and Crzo?” is converted
to Cr’* The correct equation for this reaction 1s
(1) Cnol + 8H* + H,0, — 207" + SHO + O,
() ol + 8H'+ 3H,0, — 20" + TH0 + 30,
(3) Cno¥ + 8H' + SH,0, — 200 + 9H0 + 5O,
(4) Cnot +gH* + TH,0, — 200" + 1IHO0 70,
(5) Crnol + 8H' + 9H0, — 20T + I3H,0+ 90,

17. Acidified MnO  reacts with }-1202 producing O,, Mn?* and H,O only. The number of moles of MnO, required

for the complete reaction of orie mole of H,0, in an acidified medium is

(1)) 04 2) o-g 3) 20
@) 25 5) 50

44. By treating industrial waste water with OCI™ in alkaiine medium, cyanide ions in waste water are converted
to N, and carbonate ions according to the following equation.

2 CN™ + 5 0CI '+ 2 OR” — 2C0}” + N, + 5 CI” + H,0

Which of the following statement(s) is/are true regarding this reaction
(a) Oxidation number of gxyges ir ©€1 1s changed from 0 to -2
(b) Oxtdanon numer of carbon is changed from +2 to +4
(c) Oxidation number of nitrogen is changed from -3 1o 0
(d) Oxidetion number of chlorine is changed from + 1 to —I

2001 AL

16. The number of moles of KMnO, that is required to react completely with I mole of iron(II) oxalate (FeC,Q.)
in acidic medium is !

(1) s @ 3 3 % @ %% ORI A

~ DULAN MADURANGE = Paes5
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23. In the reaction,
2NO,(g) + H,0(1) — HNO,(aq) + HNO,(aq)

(1) nitrogen undergoes oxidation only.

(2) nitrogen undergoes reduction oniy.

(3) nitrogen undergoes both oxidation and reduction.

(4) there is no change in the oxidation state of nitrogen.

(5) water acts both as an oxidising agent and as a reducing agent.

38. Which of the following statement/ statements pertaining to the composition ot a solution prepared by dissolving
18 g of glucose in 180 g of water at 277 K is/are true? (molar masses of glucose and water are 180 and

18 g mol™, respectively; Density of water at 277 K is 10 g cm™.)
(a) The concentration of glucose in the solution is 0-55 mol dm>.
~ (b) The mass fraction of glucose in the solution is 0-10.
(c) The molality of glucose in the solution is 0-10 mol Akg".

(d) The mole fraction of glucose in the solution is _1_
. 101

DULAN MADURANGE T,
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Answer all the Questions.

1. (i) A solution of 100g is prepared by dissolving, a mass of 30 g of solid MgCl, in pure water at 25 °C.
(a) State the reason for selecting water to prepare the MgCli, solution.

(b) Calculate the composition of the MgCl, solution prepared above, as a percentage by mass
(wiw),

2. The total number of atoms in one mole of CO, molecules is
1
(1) 6022x10%x3 (2) 6.022x10%x2 (3) 6.022x10%x1 (4) 6.022x 10%x 3

3. The composition of a glucose solution in terms of mass and volume is 90g dm™. What is the concentration
of that glucose solution? (Relaiive molecular mass of glucose is 180)

(1) 0.25 mol dm™ (2) 0.50 mol dm™ (3) 0.75 mol dm3 (4) 2.00 mol dm™?

4. (a) Write the balanced chemical equation relevant to the production of iron from Fe,O,.

(b) In this process 1680 kg of pure molten iron was obtained from a 2520 kg of mixture of Fe,O,
with impurities. (In this case, assume that all Fe,0, reacted completely.)

I. Find the number of moles of molten iron obtained and calculate the mass of Fe,0, reacted.
(Fe = 56, O = 16)

II. What is the mass of impurities presented in the mixture?

What is the number of O atoms in 22 g of CO, gas? (C = 12, O = 16)
() 2 (2) 6022 x 108 (3) 2 x 6022 x 102 (4) 22 x 6022 x 108

The relative atomic mass of iron is 56. Thus, which of the following statements is the correct
statement?

(IY The mass of an iron atom is 56g.

(2) A mole of iron contains 56 iron atoms.

(3) The mass of 6.022 x 10 iron atoms is 560g.

(4) The mass of 56 iron atoms is 6.022 x 10%g.
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Given below is the balanced equation, relating to the decomposition of potassium permanganate
(KMnO)).

2KMnO, —*— K,MnO,+ MnO, + O,
How much is the amount of moles of potassium permanganate that should be decomposed to

produce 3 moles of oxygen gas?
(1 1 (2) 2 (3) 4 “4) 6

C,H (8) + 30,(g) —> 2CO,(g) + 2H,0() + 1400kJ

(H=1,C=12,0=16) , o
What is the mass of water formed when one mole of ethene is subjected to complete combustion?
(1) 2g (2) 18g (3) 36g 4) 44g

A bottle contains 500 cm® of an acetic acid solution. The density of the solution is 1,04 g cm™
and the mass of acetic acid contained in this solution is 26 g.

(i) Calculate the mass of the acetic acid solution contained in the bottle.

(ii) Calculate the percentage of acetic acid by mass in the above solution,

The homogeneous mixture of inert substances contain 8.0 gof A, 18.0g of B and
24.0g of Conly. (molarmasses A=4.0gmol” B=18.0gmol”’,C=12.0gmol™)

i) Calculate the mass fractions of A, B and C.
i) Express the compositions of A, B and C in pph, ppt and ppm by mass.
ii1) Calculate mole fractions of A, B and C.

iv) Calculate the mole percentages of A, B and C.
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