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CLASS: Xl SUBJECT : CHEMISTRY

2008

. Conductivity of 0.00241M acetic acid solution is 7.896x10 § cm. Calculate its
‘molar conductivity in this solution. If %2, for acetic acid be 390.5 Scm2mot ! what
would be its dissociation constant? (5)

2. Three electrolytic cells A, B and C containing solutions of zinc sulphate, silver
nitrate and copper sulphate respectively are connected in series. A steady
current of 1.5A was passed through them until 1.45g of silver were deposited at
the cathode of cefl B. How long did the current flow? What mass of copper and
what mass of zinc were deposited in the concemed cells? (Atomic mass of Ag =
108, Zn = 65.4, Cu = 63.5) (5)

4. Express the retation between the conductivity and the molar conductivity of a
solution. (1)

4 ‘Depict the gatvanic cellin which the reaction
Zngy + 2Ag* aqy > Zn?aqy + 2Ages takes place. Further indicate what are the
carriers of the current insie and outside the cell. State the reactions at each
electrode. (2)

. The resistance of a conductivity call containing 0.001M KCI solution at 208K is

1500Q. What is the cell constant if the conductivity of 0.001M KCi solution at.

298K is 0.146x10°Scm™.(2)

‘What is meant by a primary battery? Give an example.()

‘Depict the galvanic el in which the following reaction takes place
Ny + 2A0" aq) — ZN?(0q) + 2A0e)
Which of its efectrodes is negatively charged?
(b) 1. Write the reaction at each electrode.
2/ What are the carriers of curent in this cell. (2)

8. The conductivity of the 0.20M solution of KCt at 298K is 0.0248Scm.

Calculate its motar conductivity in this sofution. (2)
2009

heJ

1. (a) Define molar conductivity of a substance and describe how for weak
and strong electrolytes, molar conductivity changes with concentration
of solute. How is such change explained?

(b) A voltaic cell s set up at 25°C with the following half cells:
Ag® ooy ! Ag and CU? o ou/Cu
What wouid be the voltage of this cell? (E° g = 0.46V) (5)



[image: image12.png]2. {(a) State the relationship amongst cell constant of a cell, resistance of the
solution in the cell and conductivity of the solution. How is molar conductivity of a
solute related to conductivity of its solution?

{b) A valtaic calt is set up at 25°C with the following half cefls:
AVAP* 002y and NUNI ¢ sony Galoutate the ceil votage.
(Given: Evpopi = -0.25V, Ezun = -1.66V)  (5)

3. () What type of a cell is the lead storage battery? Wite the anode and the
cathode resctions and the overall reaction occurring in a fead storage baftery
while opeating,

(b) A voltsic cell is set up at 25°C with the half cels, AUAI* ¢ oqryy and NN+
.50

W the ecuation forthe cofl reacton that accurs when the coll generates an
eleciric current and determino the call potential.

{Given: Evyp,pg = -0.25V, E%ugn = -1.66V) (5)

4. () Express the relationship amongst cell constant, resistance of the solution in
the ceil and condustivity of the solution. How s molar conductivity of a solute
related to conductivity of its solution?

(b) Calculate the equilibrium constant for the reaction
Fe(s) + Ca?* g = Fe?* o) + Cdly
(Given: Evguzica = .40V, Evcyzeme = -0.44V) (5)

S (=) Define the term molar conductivity. How s it refated to conductivity of the
related solutions?
{b} One half cell in a voltaic cellis constructed from a silver wire dipped in silver
nitrate solution of unknown concentration. s other half cell consists of a zing
slectrode dipping in 1.0 M solution of Zn(NOs),. A voltage of 1.48 V Is measured
o this cell. Use this information to calculate the concentration of silver nifrate.
solution used. (GIVen: EX z1z./2, = -0.76V, 9 pguiag = +0.80V). (5)

6. () Corrasion s essentially an electrochemical phenomenan. Explain the reactions

accurring during corrasion of iron kept in an open atmosphere,
(b) Calcutate the equilibrium constant for the reaction
Fe(s) + Cd* uqy = Fe?* o + Caly

{Given: Ecugucy = -0.40V, Egzur, = -0.44V) (5)

7. Two half- cell reactions of an electrochemical cefl are given below:
MnOguyy +BHYuq + Bew — M2y + 4H,0p, B = +1.51Y

SN2 (4 — SN () + 2e-, E0 = +0.15V
Construct the redox equation from the two half ~ cell reactions and pradict i this
reaction favours the formation of reactants or products shown in the equation. (2)

8. A copper-sitver cellis set up. The copper ion concentration in itis 0.10M. The
concentration of siiver ian is not known. The cell potential measured is 0,422V,
Determine the concentration of silver ion in the cofl.

(Given: Eopg g = +0.80V,Eouzucu = +0.34V) (3
2010
1- (a) State Kohirausch taw of independent migration of fons. Write an
Sxpression for the molar conductivity of acetic acid at infinite diution according
to Kohlrauschlaw,
(b) Caloulate A°y, of acetic acid




[image: image13.png]Given that A%, (HC) = 426 Sem? mol
A°w{NaCl) = 126 Scm? mot!
29,(CH,COONa) = 91 Sem2 mol  (5)

2. (a) Write anode and cathode reactions and the overall reaction occurring in a

Ealad

tead storage battery.
(b) A copper-silver cel is set up. The copper ion concentration in it is 0.10M.
The concentration of silver ion is not known. The cell potentiat measured
is 0.422V.Determine the concentration of silver ion in the cefl
(Given: E%aguing = +0.80V,E0.vcn = H0.34Y)  (5)
What is meant by limiting molar conductivity? (1)
Express the relation among the cell constant, the resistance of the solution in
the cell and the condudlivity of the solution. How is the conductivity of a solution
related to its molar conductivity. (2)
Given that the standard electrode potential (E) of metals are K*/K = -2.93V,
Ag*iAg = 0.80V, Cu?/Cu = 0.34V, Mg?*/Mg = -2.37V, Cr4Cr = -0.74V,
Fe®*/Fe =-0.44V. Amange these metals in an increasing order of their reducing
power. (2)

. Two half- cell reactions of an electrochemical cell are given below:

MOy (aq) + 8H'(aq) + 5&° — Mgy + 4HzOy, E° = +1.51V

2" (o) > SNH* oq) + 26, E2= 40,15V

Consiruct the redox reaction equation from the two half — cell reactions and
cafculate the cell potential from the standard patentials predict if the reaction is
reactant or product favoured. (2)

. Write the anode and cathode reactions occuring in a commonly used

mercury cell. How is the overall reaction represented? (2)

. One haif cell in a voltaic cell is constructed from a silver wire dipped in silver

nitrate solution of unknown concentration. The other half cell consists of a zinc
electrode in a 0.10 M solution of Zn(NOs),. A voltage of 1.48 V is measured
for this cell. Use this information to calculate the concentration of silver nitrate
solution.

(Given; E° zpzuzn = 0.763V, E° aqung = +0.80V). (3)

. A voltaic call is set up at 25°C with the half cells, AUAI* oo and NiNZ* o sou

Wite an equation for the reaction that occurs in the cell generates an electric
current and determine the celt potential.
(Given: Eoypumy = -0.25V, Euzim = -1.66V)

2011

1.

2.

3,

Express the relation between conductivity and molar conductivity of a solution
held in a cell. (1)

The chemistry of corrosion of iron is essentially an electrachemical phenomenan.
Explain the reactions occurring during the comosion of iron in the atmasphere. (2)

. Determine the values of equilibrium constant (K.} and AG® for the following

reaction:

Nig) + 2A%q) ~ Ni2* g + 2Ag(y, E°= 1.05V (1F = 96500 Cmol). (2)

What typs of a battery is lead storage battery? Wits the anode and the cathode
feactions and the overal reactions occurring in a lead storage battery? (2)



[image: image14.png]5. Express the relation among the conductivity of solution in the cell, the cefl
constant and the resistance of solution in the cell. (1)
6. Two halt- cell reactions of an electrochemical cell are given below:
MNO, gy +8H'(eq) + 56"~ Mgy ¢ 2H;0y, B2 = +1.51V
SN2 (2 — S G + 26, E° = +0.15V Construct the redox equation from
the slandard potential of the celf and predict if the reaction is reactant favoured
or product favoured, (2)
7. Caculats the potentiai for the half cell containing 0.10M K;CryOyaq, 0.20M
Cr* ey and 1.0x104M Ho(ry. The half — cell reaction s
Cra07% oq) + 14H"uq + B ~ 2C1™ g + 7H,0(1) and the standard electrode
potential is given as E° = 1.33V (3)
8. (@) How many moles of mercury will be produced by electrolysing 1.0M Hg(NOs)z
salution with & current of 2.00A for 3 hours? [Hg(NOs); = 200.6g mol]
(b) A valtaic cell is set up at 25°C with the foflowing hal-cells AI*(0.001M)
and Ni#*(0.50M), Write an equation for the reaction that occurs when the call
generates an electric current and determine the csll potential,
(Given Eoyguni = -0.25V, E%uguin = -1.66V) (5)
2012
1. (a) What type of bafery is the lead storage battery? Write the anode and
cathode reactions and the overall reaction occurring in a lead storage battery
sending out an electric current, [5)
(b) A voltaic cellis set up at 25°C with the half- cells Ag® (0.001MY/Ag and
Cu{0.10MYCu. What shoutd be its cel potential? (ECcell = 0.46V, Log105 = 5)
2. (a) Define the term molar conductivity and explain how molar conductvity
changes with solution concentration for weak and strong slectrolytes.
(b) A strip of nickel metal is placed in a 1 molar Solution of Ni(NOs), and a strip of
silver metal is placed in a 1 molar salution of AGNOs. An electrochemical cell is
created when the two solutions are connected by a salt bridge and the two strips
are connected by wires to a voltameter.
1. Write the balanced equation for the overalt reaction occurring in the cell and
calculate the cell potential.
2. Caloutate the celf polential, E, at 25°C for the cefl if the initial concentration of
Ni{NOs)z is 0.100 molar and the inftial concentration of AGNO; is 1.00 mofar.
[E® Nge au = -0.25V; E%guing = 0.80V; Log 10+t = -1] (s)
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1. State Henry's aw correlating the pressure of a gas and its solubllity in a
solvent and mention two applicatiorss for the law. (2)
2. Calculate the temperature at which a solution containing 54g of glucose
{CeHizOs). in 250g of water will freeze. (K, for water = 1.86Kkgmol-) (3)
3. State Raoults law for sofutions of volatile liquids. Taking suitable examples
explain the meaning of positive and negative deviations from Raoult's law.(2)
4. Define the term osmoic pressure. Describe haw the molecular mass of
a substance can be determined by a method based on measurement of
osmoic pressure. (2)
5. (a) State how the vapour pressure of a soivent is affected when a nan-
votatite sofute is dissolved in it,
{b) A 5% solution (by mass) of cane sugar in water has a freezing point of
271K. Calculate the fraezing point of 5% {by mass) solution of giucose in
water. The freezing point of water is 273.15K (mofar mass of cane sugar =
3429 mol! and mofar mass of glucase = 180g mat") (5)
6. (a} I the density of water of a ake is 1.25g mol' and 1kg of lake water
contains 929 of Na* ions, Calculate the molarity of Na* ions in this ake
water.(Gram atomic mass of Na = 23g mot)
(b) Caleulate the mass of a non-valatile solute (molar mass 40g mol) which
should be dissolved in 114g of octane to reduce its vapour pressure to 80%.

5)
[ J (7 A solution containing 8g of a substance in 100g of diethyl ether boils at
36.68°C.whereas pure ether boils at 35.60°C. Determine the molecular mass.
of the solute.( For ether K, = 2.02Kkgmol1) (3)
2009

1. Differentiate between molality and molarity of a solution.

What i the effect of change in temperature of a solution on its molality
and molarity? (2)

2. 100mg of a protein is dissolved in just enough water to make 10.0 ml of
solution. if this solution has an osmotic pressure of 13.3 mm Hg at 250,
What s the molar mass of the protein? (R = 0.0821Latmmol-'K- ang
760mm Hg = 1atm) (3)



[image: image16.png]3. Calculate the freezing point depression expected for 0.0711m agueous
solution of Na;SO. If this solution actually freezes at -0.320°C, what would
be the value of van't Hoff factor? (K for water is 1.86C mol-t
4.(a) Define the following terms: 1. Mole fraction 2. van't Hoff factor (2)
(b) same as Q2 (3)
5. {a) What is meant by 1. Colligative properties. 2. Molality of  solution
(b) What concentration of nitrogen should be present in 2 giass of water af
room temperature? Assume a temperature of 25°%C, a tota pressure of 1 am
and mole fraction of nitrogen in air of 0.78. [Ky for nitragen = 8.42 x 107M/
minHg
(6) Whatis meant by reverse osmasis? (1)
2010
1. Non ideal solutians exhibit either positive or negative deviations from
Raoults law. Whar are these deviations and why are they caused? Explain
with one example for each type. (2)
2. A solution prepared by dissolving 1.25 of il of winter green (methyl
salicylate) in 99.0g of benzene has a bailing point of 80.31°C. Determine the
molar mass of this compound. (B.P of pure benzene = 80.105C and K, for
benzene = 2.53%Ckgmol) (3)
3. A solution of glycerol (CsHgOs, motar mass = 92g mol) in water was
prepared by dissolving some glycerol in 500g of water. This solution has a
boifing point of 100.42°C, What mass of glyceral was dissolved to make this
solution?( Kb for water = 0.512Kkgmoi) (3)
4. Define the terms osmosis and osmoic pressure. What s the advantage
of using osmatic pressure as compared to other coligative properties for the
determination of mofar massesef solutes in solutions? (2)
5. What mass of NaC {molar mass = 58.5gmol-') must be dissolved in 65g
of water to lowar the freezing point by 7.6°C? ( K for water is 1.86Kkgmol.
Assume vart' Hoff factor for NaCl is1.87.) (3)
6. What mass of ethylene glyco! (molar mass = 62.0gmol") must be added to
5.50kg of water to lower the freezing point of water from 0°C to -10.00C? (Ky
for water = 1.86Kkgmol) (3}
7. 15.0g of an unknown moiscular substance was dissolved in 450 of water.
The resuiting solution freezes at -0.34%C. What is the molar mass of fhe
substance?(K; for water = 1.86Kkgmal 1) (3)
2011
1.(a) Differentiate between molarity and molality for a solution. How does a
change in temperature influence their values?
(b) Calculate the freezing point of an aqueous solution containing 10.5g of
MgB in 200g of water.
{Molar mass of MgBr, = 184g, K, for water 1.86Kkgmot" ) (5}
2. {a) Define the terms osmosis and osmotic pressure. Is the asmotic
prassure of a solution a colligative property? Explain.
{b) Calculate the boiling point of a sofution prepared by adding 15.00g of
NaCl to 250.0g of water. (K, for water = 0.512Kkgmol
Malar mass of NaCl = 58.44g) (5)




[image: image17.png]3.(a)State the following:
1. Henry's law about partial pressure of a gas in a mixture.

2. Raoult's law in its general form in reference fo solutions.

(b) A salution prepared by dissolving 8.95mg of a gene fragment in 35.0ml
of water has an osmolic pressure of 0.335 torr at 25°C. Assuming the gene
fragment is non-electrolyte, determine its mofar mass. (5)

4.(a) Differtiate between molarity and molality in a solution. What is the effect
of temperature change on molarity and melaliy in a solution?

(b} What would be the molar mass of a campound it 6.21g of it dissolved

in 24.0g of chioroform form a solution that has a boiling point of 68.04°C.
The boiling point of pure chloroform is 61.7°C and the boiling point slevation
constant, K, for chloroform is 3.630C/m

5. Differentiate between molarity and molality of a sclution. Explain how
molarity value of a solution can be converted inta its molality. (2)

6.State Henry's law about partial pressure of a gas in a mixture. (1}

7. A0.561m solution of an unknown electrolyte depresses the freezing point
of water by 2.93°C. What is van't Hoff factor for this electrolyte? (K for water
is 1.869Ckgmol 1) (3)

8. State Raoult's taw ir its general form with respect to satutions. (1)

2012

1. Define any two of the following terms.

1. van't Hoff factor 2. Mole fraction 3. Ebuliioscopic constant

2. State Raoult's law (1+1)

3.The density of water of a lake is 1.25g mL-" and Tkg of this water contains
92g of Na* ions. What is the molarity of Na* ions in the water of the lake?
(Atomic mass of Na = 23u) (2}

4. AL 25° the saturated vapour pressure of water is 3.165kPa (23.75 mm
Hg). Find the saturated vapour pressure of a 5% aqusous solution of urea
(carbamide) at the same temperature. (Molar mass of urea = 60.05gmol')
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1. Define the term order of reaction for chemical reactions. (4]

2. Afirst order decompasition reaction takes 40 minutes for 30% decomposition.
Calculate tiy, value (2)

3. What is meant by rate constant 'k’ for a reaction? If the concentration be
expressed in molL-" units and time in seconds, what would be the units for k

1. for a zero order reaction and 2. for a first order reaction? (2)

4. The decomposition of NHy on platinum surface is a zero order reaction. What are
the rates of production.of Nyand H if k = 2.6 x 10 molL15-17 (2)
5. (a) List the factors on which the rate of a chemical reaction depends.
(b) The haif- lite for decay of radisactive G is 5730yrs. An archaeplogical artefact
cantaining wood has only 80% of the G activity as found in living trees. Calculate
the age of the artefact. (2)
6. Derive the general expression for half-life of a first order reaction. (2)
7. A reaction is second order with respect fo a reactant ‘A’. How is the rate of this
feaction altered if the concentration of ‘A’ s (1) doubled?  (2) Reduced to half?
8. The rate of a reaction increases four times when the prevailing tempaeratire
is raised from 300K to 320K. Calculate the energy of activation of this reaction
assuming that it does not change with temperature. (R = 8.314 J mol-1K-1)
2009
1. A reaction is second order with respect to a reactant. How will the rate of

the reaction be affectad if the concentration of this reactant is (1) doubled?

(2) reduced to half? (2)

2. Afirst order reaction has a rate constant of 0.0051min-1. If we begin with
0.10M concentration of the reactant , what concentration of reactant wili
remain in solution after 3 hours? (3

3. Define the foltowing: (1) Elementary step in a reaction {2) Rate of a reaction (2)

4. For a decomposilion reaction the values of rate constants, k for two
different temperatures are given below. ky= 2.15 x 10Lmol-'s"at 650K
k2 =2.39 X 107Lmal's" at 700K . Calculate the valus of activation energy for
this reaction. (R = 8.314 JK-'mot ) (3)

5. Define the foll 1. Order of a reaction 2. Activation energy of a reaction (2)

6. The decomposition of phosphine (PH,) at 120°C proceeds according to
the equation

4PH;(g) — Py(g) + 6H; (9)
Jtis found that this reaction follaws the following rate equation. Rate = kjPH]
The halflfe of PHs is 37.95 at 120°C.
1. How much time will be required for % of PH; to decompose?
2. What fraction of the original amount of PH, will remain undecomposed
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7. Hydrogen peroxide, H,0x(aq) decomposes to H,O(f) and O(g) in a reaction
that is of first order in H;0; and has a rate constant, = 1.06 x 10min".
* (1) Howlong will t take 15% of a sample of H,0, to decompose?
(2) How long wil it take 85% of a sample of H,0; to decompase? (5)
2010
1. Define order of a reaction (1)
2. A reaction is of first order in reactant A and of second order in reactant B, How is
the rate of this reaction affected when
(a). The concantration of B alone is increased to thres times (). The
concentrations of A as well as B are doubled? (2)
3. The rate constant for & resction of zero order in ‘A" is 0.0030moIL-1s-". Flow tong
it take for the inittal concentration of ‘A" fall from 9.10M to 0.075M? (2)
4. Define rate of a reaction (1)
5. (@) Explain the following ferms: (1) Order of a reaction (2) Moleculariy of &
reaction (2)
(&) The rate of a reaction increases four times when the provailing temperature
s raised from 300K to 320K,
Galculate the energy of activation of this reaction assuming that it does not
change with temperature. (R = 8.314 J molK-1) (5)
$. (2) Exptain the following terms. (1) Rate of a reaction (2) Activation energy
of a reaction
(b The decompesition of phosphine (PHy) at 120 procseds according to
the equation
A4PHy(g) — Py(g) + 6H, (g)
Jtis found that this reaction follows the following rate equation. Rate = KIPHg]
The haitife of PH, is 37.9s at 1200C.
- How much time wil be required for % of PH, to decompose?
2: What fraction of the original amount of PH, wil remain undecomposed
after Iminute? (5)
7. Identify the order of reaction from the follawing unit for ts rate constant:
Lmolts-t )
8 Defino (1) Elementary reaction in a process (2) Rate of a reaction, ()
2011
1. Nitragen pentoxide decomposes according to equation:
2N:0s(g) — 4NO(g) + Oy(g). This first order reaction was allowed
to praceed at 40°C and the data below were coflected.

[ [N2Og] (M) Time (min)
0.400 0.00
0.289 200
0209 40.0
0.151 60.0
0.109 80.0

(a) Catoulate the rate constant. Include units with your answer.



[image: image20.png]{b) What wil be the concentration of N,Os after 100 minutes
(¢) Calculats the initial rate of reaction  (3)
2. Distinguish between 'rate expression’ and ‘rate constant’ of a reaction (2)
3. Define ‘order of a reaction’ (1}
4. What do you understand by the rate faw and rate constant of a reaction? Ideniify
the order of & reaction if the units of rate constants are (1) L-'mols-' (2) Lmol's” (2)
5. The thermat decomposition of HCOOH is a first arder reaction with a rate
constant of 2.4 x 10-3 5 at & certain temperature. Calcutate how long will t take for
three-fourths of inital quantity of HCOOH to decompose. (10g0.25 = -0.6021) (2)
6. A reaction is of second order with respect to a reactant, How is the rate of
reaction affectsd i the concentration of the reactant is reduced 1o half? What is the
unit of rate constant for such a reaction? (2)
7. Define activation energy of a reaction. (1)
8. Nitrogen pentoxide decomposes according to equation:
2N,04(g) — 4NOa(g) +  Oylg). This first order reaction was allowed
o proceed at 40°C and the data below were collected.

(N;06] (M) Time (min}
0.400 0.00
0.289 20.0
0208 400
0.151 60.0
0.109 80.0

(a) Calculate the rate constant. Include units with your answer.
(b Caloulate the initial rate of reaction
(€) ARer how many minutes wil {N,O] be equal to 0.350M7  (3)
9. (a) Define (1) Order of a reaction (2) Elementary step in a reaction
(b) Afirst order reaction has a rate constant value of 0.00610min-.
If we begin with 0.10M concentration of the reactant,
how much of the reactant will remain after 3.0 hours?
2012
1. Define the following terms:
1. Order of a reaction 2. Activation energy of a reaction
2. Consider the reaction 2A +B—C+D
Following resuits were obtained in experiments designed 1o study the rate of
Reaction:

ExptNo Initial Concentration (molL-"}) Initial rate of formation
[A] (B] [D] (Mimin)
1 8.10 0.10 1.5x107
2 0.20 0.20 3.0x16°
3 0.20 0.40 6.0x10%

(a) Writa the rate law for the reaction.
{b) Caculate the value of rate constant for the reaction.



[image: image21.png](€) Which of the followiny
law found in (a)?
LA+B —C+E (siow)
A+E - D (fast)
1t.B— C + E (slow)
A+E > F (fast)
A+F D (fast)

'g possible reaction mechanismis s consistent with the rate



