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P Attempt five questions in all. Question No. 1 is compulsory.
Use of calculators is not permitted.

1. (a) Giveaflow diagram showing steps in quantitative
analysis.
(b) Calculate the p-value for each ion in a solution that
is
@ 2.0 % 10 M in NaCl and 5.4 x 10 M in
HL
(i) 4 x 10°¥ Miin Zn (NO;),'and 5.6 x 107" M
d (NOs),.
(c) Thenalysis of a calcite sample yielded CaO
peﬁntage of 55.95, 56.00, 56.04, 56.08 and 56.23.

Tt last value appears anomalous, should 1t be

[PTO. .
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(a)

(b)

(c}

(d)

(&)

(a)

(b)

(c)

(d)

retained or rejected ? Apply the required test to
explain your answer.

(2+3+5)

Describe the principle of the analytical balance.

Why are electronic balances subject to fewer errors

or mechanical failures than the mech'z,mical
balances ? 4*

Give at least three rules that one must observe whlle

we1gh1ng with any type of analytical balance. ’J

What do you understand by the term ‘weighing by
difference’ ?

What are the advantages and limitations of using a
glass electrode ?

(64+1+342+3)
Define precision and accuracy. Explain with the
help of a diagram.

What is the difference betwea systemic errors and
random errors ?

. . |
Differentiate between absolte uncertainty and
relative uncertainty.

Calculate the mean-and standai deviation of the
following set of analytical rests 12 9¢, 13.05
12.81 and 12.75. '

(4+3+345)

y
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4. (a)

(b)
\ (c)
B (:))

Distinguish between qualitative analysis and
quantitative analysis. Give examples.

List five common measuring techniques employed
in analytical chemistry. Briefly describe any two of
them.

What is a blank ?

What 15 a calibration curve ?
(3+5+43+4)

5. Give in detail all the steps required to calculate the

following :-

(a)

(b)

(©)
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(d)

What 1s the formal concentration of NaCl when
32.0g are dissolved in water and diluted to 0.500L ?

How many grams of perchloric acid, HCIQ,, are
contained in 37.6g of 70.5% wt% ? Aqueous
perchloric acid ?

Give in detail with reasons how you will :-

(i) Calculate the pH of an aqueous 0.1 M NaOH
solutzon at 25°C.

(i» Calculate the pH of an aqueous solution of
0.1M HCT solution at 25°C.

Dscribe a sintered glass crucible,
(3+3+6+3)

3 [PT.O.



6. ' (a) Define molarity. Differentiate between Analytical
molarity and Equilibrium molarity.

(b) What are constant errors ? Explain with the help of

an example how a constant error will become

serious as the size of the quantity measured

decreases.

(c) Describe in detail the preparation of 500 mL of LU
N HCL from a stock solution containing 37.0%
HClI, density of the reagent is 1.19 g/ml.

(d) Calculate the uncertainty in the number of

millimoles of chloride contained in 250.0ml. of a

‘sample where three different aliquots of 25.00ml.

are titrated with silver nitrate with the following

results : 37.68, 38.62, 37.75ml. The molarity of the
silver nitrate solution is 0.1168 + 0.0002M

‘ 343+6+3
Table for Q test
No. of measurements,n  Confidencelevel 95%  Confidence level 99%
3 0.94 : - 0.99
4 0.77 0.89
5 0.64 0.78
6 0.56 0.70
7 0.51 0.64
8 0.47 ' 0.59
Y 0.44 : 0.58
10 0.41 :0.53
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Values of t for various levels of probability

Deg.of 80% 90% 5% 99 % 99.8%

freedom

l 3.8 631 12.7 63.7 31.8

2 1.89 292 430 9.92 223

3 164 235 3.18 5.84 10.2

4 > 1.53 213 2.78 4.60 7.17
) 5 148  2.02 2.57 4.03 5.89

_ Table below gives values for F at 95% confidence level

¥, 1 2 3 4 5 6 7 8 9 10

A

P*I 1 1614 1995 2157 2246 230.2 2340 2368 238.9 2405 2419
2 18.51 19.00 19.16 19.25 i9.30 1933 19.35 1937 {933 19.40
3 10.13 955 928 912 901 894 889 88 881 879
4 771 694 659 639 626 616 609 604 600 596
5 661 579 541 519 505 495 4838 482 477 474
6 509 514 476 4531 439 428 42 415 410 406
7 559 474 435 412 397 387 37 373 368 364
8 $32 446 407 384 369 358 350 344 339 135
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