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h) y-= [1 -03(20.04)d 079 V2 = 4 .6875x 0"

1)y =[<1.02 (£0.02)x1 0™ 1=[3.54(0.2 )x1 0" ] = -1 .374x107

Alneu

a) sy = JS2+8I+8?

v (0.03)2 + (0.001)? + (0.001)?

0.03
Ly = 0.57+0.03
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b)

c)

d)

Sy = /(0.04)*+ (0.0001)*+ (0.08)?
= 0.09

Sy = 21.26+0.09

Sy _ \/ Say’. {Sb)?
_y¥ (;) +(-b‘)

3 0.3 (0.02)?
- V(&) (o
J0.199x 1074377 % 10°4

0.02
Sy = 0.02x6.91 13 X 107'

il

It

= 0.138 x 107'¢
= 0.1 x 107'¢

Yy = 69(x0.1)x107'¢

Y = 1.84x10°
Sy _ Ly 2 Y, (0.006)°
y ‘/(243) +(‘7?66) +(l.006)
= 16.9x 1075+ 6.9% 107%+35.5x 10°°
= 7.6x 10~

= 0.0076
Sy = 0.0076 x 183578.5
1395.19

0.01 x10%
1.84 (£0.01)x 10°

<
1

d
9 MANlLIMNATILYDUAY

Sa = V(6)2+(3)2

= 6.7
= 7

d
(L ITERTPC T SORIERT: B4
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f)

g

5, = »/m
= 8.06
8
y = 79(+7)
1326 (£ 8)

1
N

J/78.5 x 1074+ 0.363 x 107

.8.9 x107
Sy = 8.9 x 107*x 5.9578 x 107*
= 0.5x107
y = 6.0(x0.5)x107?

Sy _ 001y . (3 )

= JO.257 x 1074+ 152 % 1074

= 1.3x107?

1.3% 107 x 8.106996 x 107
= 0.1x10-3

wn
<
1

Ly = 81 (x0.1)x 107*

y a
= 0.2
= I%5%
= 0.062
sy = 0062 x 884.736
= 55
X 0.6x 10?
y = 88(10.6)x10*

51



52

hy - Sy _ L'Sa
Y 3 a
- L(o0e
3V1.03
= 0.013
Sy = 0.013 x4.6875x 107¢
= 0.06x 107¢

LY = 4.69( £0.06)x 107°

i) y = -1.02(£0.02)x1077-0.354 (+0.02)x 10”7
= ~1374x1077
Sy = v (0.02+ (0.02)
= 0.03

1.37(+0.03)x 1077

%]
I

= o o o
23), 24), 25) Hnkavidmaulas
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1. Andysts A and B reported the following percentages of iron in the same sample :A: 20.48,
20.55, 20.58, 20.60, 20.53 and 20.50; B: 20.44, 20.64, 20.56, 20.70, 20.38 and 20.52. For
each set of results, calculate the mean, average deviation, relative average deviation (ppt),
and standard deviation, Also calculate the 99% confidence intervals, from the standard
deviation, What can you say about the work of the two analysts ?

2. The Bureau of standard’s value for the percentage of iron in the sample in Problem 1 is
20.45%. Calculate the absolute and relative errors of analysts A and B.

3. A student obtained the following resulis for the normality of a solution: 0.1031, 0.1033,
0.1032, and 0.1040. (a) Can the last result be rejected according to the Q-test ? (b) What.value
should be used for the normaity ? (c) Caculate the 99% confidence interva of the mean.

4. A student obtained the following results for the percentage chloride in a sample: 30.44,
30.52, 30.60, and 30.12. (8) Can the last result be reected according to the Q-test ? (b) What
value should be used for the percentage chloride in the sample ? (¢) Calculate the 95%
confidence interval of the mean.

5. A student obtained the following three results for the normality of a solution: 0.1043,
0.1041, and 0.1045. What is (g) the highest and (b) the lowest value a fourth result could be
without being discarded by the Q-test ?

6. A student obtained the following values for the normality of a solution: 0.1141, 0.1140,
0.1148, and 0.1142. Can the third result be discarded by the Q-test ? A fifth result was
run and a value of 0.1141 was obtained. Can the third result now be discarded ? Explain.

7. A’student obtained the following results for the percentage chloride in a sample.

g sample % Chloride
0.5372 21.64
0.5168 21.62
0.6425 21.66
0.4235 21.58

8. Itis Cdculate the 95% confidence interval of the mean known from past experience that
the standard deviation for a method used to determine manganese in an ore is 0.12. A sample-

is analyzed by this method, giving a result of 9.56% manganese. Calculate the confidence
interval of the mean if the analysis is based on (&) a single determination, (b) four deter-
minations, and (c) nine determinations.
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10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

a) The uncertainty in each reading on an andytica baance is +0.1 mg. How lage a sample
should be taken for analysis so that the uncertainty in the sample weight is no more
than 1 ppt ?

b) The uncertainty in each reading of a buret is+0.02 ml. How large a volume should be
used in atitration so that the uncertainty in the volume is no more than 1 ppt ?

Repeat Problem 9 for the following condition: (@) micro balance is used; the uncertainty

in each reading being +0.001 mg. (b) A microburet is used; the uncertainty in each reading

being +0.002 ml.

The reading on a rough balance can be made to within £t g How large a sample should be

taken for analysis to insure an uncertainty of no more than 1% ?

Assuming an uncertainty of +1 in the last digit, how should the number 50 be expressed

to indicate on uncertainty no more than (a) 1%, (b) 0.2%, (c) 0.1%, and (d) 5% ?

The error in an andysis is known to be at least 1%. A 0.4 g. sample is to be andyed. What

is the maximum uncertainty that can be alowed in the sample weight so that the relative

error is no more than 1% ?

How many sgnificant figures does each of the following numbers contan ? (a) 0.003080;

(b) 6.023 x 10%*; (c) 96,500; (d) 4.80 x 10-'%; (e) 999; (f) 1000.

Cdculate the following properly, giving the maximum uncertainties.

(a) (10.54+0.04) + (18.26+0.02) — (8.35+0.03)

{10.1220.02) % (5.0620.02)

® 2.50+0.01

Express the results of the following calculations using only significant figures:

2.52x4.10x 15.04 3.10x21.14x5.10
a) b)
6.15 x 10* 0.001120
) 51.0x4.03 x 10 d 0.0324x8.1 x2.12x 10*
) 5 512%0.002034 ) 0.00615

e) 213.44+4.4+0.3244

How should be percentage of (a) Cl in AgCl and (b) Fe in FezO3 be properly expressed,

assuming that the uncertainties in the atomic weights of the elements are #1 in the last decimal ?

A student analyed a sample of soda ash weighting 0.4240 g. which contained 50.00%

Na;COs. He used 40.10 ml of 0.1009 -~ N acid for titration. (The equivalent weight of

NaxCO is 53.60) Calculate (a) the absolute error, (b) the relative error in ppt.

A student analyzed a sample for chloride by precipitaing and weighing AgCl. A 1.000 - g

sample gave him 0.8090 g sample of AgCl.

(a) Calculate the percentage of chloride in the sample

(b) If the student by mistake used the atomic weight of Cl as 35.345 instead of the correct
value of 35.453, what was his relative error in ppt ?

CH 233 (H)



