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Function Uncertainty | Functiorn® Uncertainty®
y=x+x e = e.%l + e_%z y=x“ Toe, = a%e,
1 e, €,
Yy=X — X2 e,= Ve + e y=logx e =———"=~043429-2%
: ! ? © Inl10 x X
B £l ey
Y =X X Yoe, = V %oe;, + De, y=lnx e, = "
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y=— Toe, =V %ey, + %e, y = 10" — = (In10)e, = 2.3026 ¢,
X2 ' ) y
! €y
}7 = e" —_— ex
¥

a. x represents a variable and a represents a constant that has no uncertainny.,
b. e,/x is the relative error in x and ke, is 100 X e Jx.

Harris, Quantitative Chemical Analysis, 8e 9
© 2011 W. H. F q[ . e, = 2
. M. rreeman Z‘Mr . f |

TABLE 4-2 Values of Student's ¢

Confidence level (%)
Degrees
of freedoimn 56 90 93 9§ 99 98.5 99.9
1 1.000 6.314 12.706 31.821 63.656 127.321 636.578
2 0.816 2.920 4.303 6.965 9.925 14.089 31.598
3 0.765 2.353 3.182 4.541 5.841 7.453 12.924
4 0.741 2.132 2776 3.747 4.604 5.598 8.610
5 0.727 2.015 2571 3.365 4.032 4.773 6.869
6 0.718 1.943 2.447 3.143 3.707 4317 5.959
7 0.711 1.895 2.365 2.998 3.500 4.029 5.408
8 0.706 1.860 2.306 2.896 3.355 3.832 5.041
9 0.703 1.833 2.262 2.821 3.250 3.690 4781
10 0.700 1.812 2.228 2.764 3.169 3.581 4.587
15 0.691 1.753 2.131 2.602 2.947 3.252 4.073
20 0.687 1.725 2.086 2.528 2.845 3.153 3.850
25 0.684 1.708 2.060 2.485 2.787 3.078 3.725
30 0.683 1.697 2.042 2.457 2.750 3.030 3.646
40 0.681 1.684 2.021 2423 2.704 2.971 3.551
60 0.679 1.671 2.000 2.390 2.660 2.915 3.460
120 0.677 1.658 1.980 2.358 2.617 2.860 3.373
[0%) 0.674 1.645 1.960 2.326 2.576 2.807 3.291]

In calculating confidence intervals, o may be substituted for s in Equation 4-6 if you have a great deal of experience with a particular method and have thercfore determined its “true”
population standard deviation. If o is used instead af 5, the value of 1 10 use in Equation 4-6 comes from the botiom row of Table 4-2.

Values af 1 in this table upply 1o tvo-tailed tests iflustrated in Figure 4-9a. The 95% confidence level specifies the regions containing 2.5% of the area in each wing of the curve. For a
one-tailed test, we use values of t listed for 90% confidence. Each wing outside of 1 for 90% confidence contains 5% of the area of the curve.

Harris, Quantitative Chemical Analysis, 8e
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TABLE 4-5 Critical values of G

for rejection of outlier

Number of G
observations (95 % confidence)
4 1.463
5 1.672
6 1.822
7 1.938
8 2.032
9 2.110
10 2.176
11 2.234
12 2.285
15 2.409
20 2.557

Gealcutared = |questionable value — meanl/s. If G

calculated

> Giupier the value in question can be rejected with 95%
confidence. Values in this table are for a one-tailed test,

as recommended by ASTM.

SOURCE: ASTM E 178-02 Standard Practice for Dealing
with Qutlying Observations, hrtp.//webstore.ansi.org;
E E. Grubbs and G. Beck, Technometrics 1972, 14, 847.
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Of The Elements

K

L) \F ,”‘Jf U"k‘

18

4215
# He
01797
13 14 15 16 17 [
4.002 602 +2
o #,2 If  13542|8 10
470 77.35 90.18 84.95 27.10
2300 B 4100 C 63.14 N 5035 5348 F 2455
2.62 12517 1.429% 1.696% 0.901%
Boron Carbon Nitrogen Oxygen Fluorine Neon
10.811 +7 14.006 74 +7 | 15.999 4 +3 §18.998 4032 +5 20.179 7 +6
e e s o SO D) 20179746
15 1354|16 2.46|17 21357 18
2793 3540 w 1550 7178 239.1
933:5 AI 1685 SI 3173 P 388.4 S Cl B3.81 Ar
233 182 2,07 317n 1.784%
1 0 1 1 1 2 Alumlnum Silicon |Phosphorus| sulfur Chlorine Argon
26 981 538 £20 28.0855+3 130.973 761 +2]| 32.066 +6 35.452 7 +9 39.948
+21 130 +« +# 33 w5 |34 -246|35 a5 |36
3187 2836 1180 876 958 33225 11980
z Ni=Cul: Zn Ga =Gel, Asl= Se[= Bri* Kr
896 714 591 532 572 4.80 3.12 374"
Nu:kel Copper Zinc Gallium | Germaniumfl Arsenic Selenium Bromine Krypton
58. | 58.693 4 +2 63.546 +3 65.39 2 69.723 72.61 2 74.921 60 +2 78.96 13 79.904 83.80
46 24 [47 = 49 50 432 135 B92 246563 57 [54
3237 2436 1040 1860 1261 458 165
ZPd[EAglFCd[F Infz 'SniEShi Tef? 114 Xe|
120 105 65 7.31 730 6.68 624 492 5.899
Paltadium Silver Cadmium Indium Antimony | Tellurium lodine Xenon
106.42 107.8682 +2 | 112.411 +8 114.818 +3 118.71017 121.760 127.60 £3 126.904 47 +3} 131.29 +2
78 +24 |79 a1 |80 21 81 1|82 w2 |83 s B84 +.2 |85 n1.357|8
4100 3130 1745 2023 1837 = 11235 610 211
Pt=Au® Hg~ TI®Pb¥ Bi# Pof* At Rn
21 4 193 135 11.85 114 98 9.4 9911
Platinum " Gold Mercury Thallium Lead Bismuth Polonium Astahne Radon
195.078 2 1 196.966 55 +2§ 200.59 +2 204.383 3 2 207.2 208.980 38 +2 (~210) (~210) (~222)
65 = 67 + |68 + 69 .2 |70 w2 |71
3539 3496 3136 2220 1467
=GdfS b - D ~HolZ Erf&=Tm|¥ Yb% Lu
7.89 827 9.05 933 6.98 984
Gadolinium| Terbium Dysprosnum Holmium Erbium Thulium Ytterbium | Lutetium
157.25+3  }158.925 34 +2| 162.50+3 164.93032+2) 1672613 [168.93421+2] 173.04 +3 174.967
96 97 «3|98 . |89 100 101 102 103
Oy~ Bk Cf Esf FmF MdfF Nof L
o Bk si- FmEMdf Nof Lr
Curium Berkelium { Californium | Einsteinium| Fermium endeleviumy Nobelium |Lawrencium
(247) (247) (251) (254) (257) (260) (259) (262)




