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Attempt ANY FIVE questions.

SECTION "B"
[5Q*5=25marks]

l. a) Define the terms with an example of each:
i. determinate errors
ii. indeterminate errors

b) What is a primary standard substance? Write the requirements of a compound to be
the primary standard

tzl

t3l

2. a)

b)

3. a)

b)

4.

Distinguish between diffusion current and limiting current. what effect does
complexation have on the voltametric reduction oia metal ion? [1.5+1.5]
A 50-0 mL sample containing La3* was titrated with sodium oxalate to precipitate
Laz(czoa)t, which was washed, dissorved in acid and titrated with l g.0-mL of
0.006363 M KMnoa. calculate the molarity of La3* in the unknown solution . lz)
Does the end point in a permanganate titration coincide with the equivalence point?
Explain and suggest how any discrepancies might be corrected. [l+2]
A solution is 0.001M inCrzOi- and 0.01 M in Ct'*. tf the pH is 2.0, What is the

potentialofthe half reaction at}9gK? (Given Ei,no;-,cs, =1.33V) t2l

Cr2O72- + l4H+ + 6e- ==:- ZCI* + THzO

what is liquid junction potentiar? Discuss the mechanism of glass membrane
electrode response for pH measurements. " 

[Z+3)

a) What information concerning optimum conditions of precipitation does the von
Weimarn ratio give us?

t3Ib) A 523. I mg sample of impure KBr is treated with excess AgNO: and 814.5 mg AgBr
is obtained. What is the purity of the KBr?

12)

Write short notes on:
i. Amperometric titration
ii. Conductometric titration of weak acid and weak base

5

6.

t3l
tzl

7

(6C"

Attempt ANY FIVE questions.
[5Q " 6:30 marks]

a) Discuss the theory of titration of strong acid with strong base. Give your comments on

the nature of pH curve and the indicators to be used for such titrations. [2+2)
b) What is a carbonate error? What are the methods that reduce carbonate error? [l+l]



8. a) 50.0 mL of a solution which is 0.02M in a metal M2* and buffered at pH 9.0 is tihated
with 0'02 M EDTA. The value of logKyfor MY2- is 14.30. Calculate the value of pM
when the following amounts of titrant (mL) are added. (i) 0.00, (ii) 25.0, (iii) 49.9 (iv)
50.0 (v) 50.1 and (vi) 55.0. Plot the titration curve. (Given: d,tfor EDTA at
pH 9: 5.2 x rcl t4lb) Define the terms: tf if j
i. Back titration
ii. Overpotential

9. a) Explain the principle of adsorption indicators.
b) Derive Nemst equation.

t3l
t3l

t0. Give reasons: [1.5+1.5+1.5+1.5]i. Alkaline eror causes negative deviation from actual pH of a solution.
ii. Conductometric titration is superior than manual titration.
iii. Phenolphthalein is used as indicator for the titration of NaOH vs CHTCOOH.
iv. Buffer solution of pH l0 has been used for the determination of hardness of water

using EDTA.

Write notes on p+Z+21
i. Method of obtaining the best calibration curve.
ii. Propagation of errors
iii. Effect in change of concentration of the titrant and the analytic for the feasibility

of acid base titration

12. a) Calculate the mean activity coefficient for CaClz in a 0.30 M solution ofthe salt using
(i) the Debye-Huckel limiting law, (ii) the extended Debye-Huckel equation, and (iii)
The Davis equation. (Given: a= 4.5; B : 0.328) t3l

b) Define coulometric analysis. A sample of copper ore weighing2.132 gram is
dissolved in acid, and the copper is electrolyzed. If 8.04 min is required for the
electrolysis using a constant current of 2.0A, calculate the percentage of copper in the
ore. U+21

Cu2++ 2e +Cu

13. a) What are the advantage and disadvantage of dropping mercury electrode? Write the
Ilkovic equation and define the terms. t3l

b) Define equivalence conductance. What are the factors that affect equivalent
conductance of electrolyte solution? t3l

I l.
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[20Qxl=20marks]

Select the most appropriate answer.

In which of the following, a coagulated colloid returns to its original dispersed statebecause of a decrease in the elecirolyte concentration of the solution containing theprecipitate?

[ ]Digestion [ ]peptization [ ]occlusion [ ]Supersaturation

A 2.0 gram sampre containing carcium is treated appropriately to precipitate 3.0

irt:il:$:""r(Por)z 
(3r0 g/mol). The mass percent of carcium in ttre original sampre

[ ]t9%o | )Z6Vo I l39Zo [ ]58Vo
A weak acid' HA (Ka = 1.0 x l0{) is titrated with NaoH. The concentration of NaAat the eq-uivalence point i1o,o^t ut. ttre pH at the.quirur"n"r-point i,[ ]ll.o t l8.o t l6.b 

--r- 
t l7.o

which of the following cannot be determined quantitatively by direct titration with astandard KMnOc solution under appropriate conditions?[ ]Ca2* [ ]Sn2* 
r---. 

[ ]Fe2* t lsb3.
The ionic strength (p) of an electrolyte solution depends on which of the following?I. The charges on the ions
II. The concentrations of the ions
III. The sizes of the ions
[ ]Ionly t llandllonty [ ]IIonly [ ]I,IIandIII
which of the following solids is not used as a primary standard in chemical analysis?[ ] Sodium hydroxide [ ] Sodium carbonate[ ] Sodium thiosulfate [ ] potassium hydrogenphthalate

The table below contains potentiar readings near the equivarence point of apotentiometric titration. The volume of titiant needed t,o reach the equivalence point is

Vol of titrant Potential Ary AV
24.70 2to
24.80 ))) l2
24.90 240 l8
25.0 360 120
25.tO 600 240
25.20 616 t6
25.30 625 9

6.

7

[ ]24.96mL [ ]25.00mL t )25.04mL t 125.50mL

I

4.



8.

9

A 0.10 L solution of cl- (aq) is titrated with 1.0 x 1O3 M Ag* (aq). The end point is

;;;;il-;i;n o.ozs r, oitr," Ag" solution has been added. what was the

concentration of Cl' in the original solution?

i-'ri.ri' ro"u t )2's. lgi$
i i;:o'io"rta t ls'oxlo4M

The figure shown below is a plot of cond!rctance data obtained during the titration of

HCI with a standard tofoiiontf NaOH. Which of the following statements about the

results is not true?

c

A
q,
I
(l
U

€
o
U B

Vol of Base

[ ] /sloPe ABt> lsloPe BCI

i i T#reasured conductance increases after point B because the overall

concentration of ions increases

[ ] Na* must have a higher equivalence conductance than HrO'

[ ] segment BC repreJn$ the conductance due to ions from NaCl and NaoH in

solution

which of the following is NoT a desirable property of an indicator to be used in a

complexometric titration that involves EDTA?

I I The indicator should be a Lewis base

t I The indicatorch;;il bind *or" tightly to the analyte metal than does the EDTA

t I The uncomplexeJ form of the indicator should have a different color than the

indicator-metal comPlex

f f il" inOicator should be highly soluble in the sample

Fill in the blanks with appropriate wordV symbols/values'

It. The K,p of Agcl at25oCis 1.0 x t0't0. The molar solubility of Agcl is""'

12. Nernst equation is used for the calculation of E-"r",,| of an oxidation reduction

titration.neroreequinaencepoint,theNernstequationisusedfor........;after
equivalence point this is used for " " " " " "

13. The range of values around an experimental result within which the true or accepted

value is 
"*p"",ro 

io lie with a defined level of probability is called

10.

t4. Thepotentialofthecellconsistingofasilverelectrodedippinginasilvernitrate
solution with aes+ = O.Of frf and ai SCE reference electrode (P = +{'242V) is



15.

r6.

r8.

19.

20.

DEC 3 0 2018

In an experiment of determination of N in two different organic compounds by
Kjeldhal method, four analysts worked independently andihe result were presented as
the figure below. In this experiment, the less precise and more accurate analyst is

4

3

{,

erUXr
ibtoltr'

.I
do(' 

*l{

;;;;;iil;;il;il;f k";;;ili;,:il:""ffi yJ:i1l':1il:i:':';:Hil'"*,L
analyte in the sample may be found by weighing.

t7 The........ . is used to determine whether to reject or retain a
suspected outlier.

Suppose that 0.50
wash liquid. If the

mg of precipitate is lost as a result of being washed with 200 mL of
precipitated weighs 500 mg, the relative error due to solubility loss

a

I
2

!

2

is........

The molarity of concentrated HNOr (63.0 g/mol) solution that has a specific gravity
of 1.42 and is 70.5Vo pure (w/w) is......

Henderson-Hasselbalch equation for an acid is given as

'1.

.J

5

{

-.-,,'": i".....
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