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fTable 4-1| Ordinate and area for the normal (Gaussian) error curve,

1 2
y = ——e "2
) V2w
2oy Area® | |z y Area Ll ¥ Area
0.0 03989 00000 | 1.4 0.1497 04192 | 28 0.0079 04974
0.1 03970 00398 | 1.5 01295 04332 | 29 0.0060 04981
02 03910 0.0793 1.6 0.1109 04452 | 3.0 0.0044 0498 650
03 03814 01179 | 1.7 00941 04554 | 3.1 00033 0499032
04 03683 0.1554 | 1.8 00790 04641 | 3.2 0.0024 0499313
05 03521 01915 1.9 00656 04713 | 3.3 00017 0499517
06 03332 02258 | 20 00540 04773 | 34 00012 0499663
07 03123 02580 | 2.1 00440 04821 | 3.5 00009 0499767
08 02897 02881 | 22 00355 04861 | 3.6 0.0006 0.499 841
09 02661 03159 | 23 00283 04893 | 3.7 0.0004 0.499 904
1.0 02420 03413 24 00224 04918 3.8  0.0003 0.499928
1.1 02179 03643 | 25 00175 04938 | 39 00002 0499952
1.2 01942 03849 | 26 0.0136 04953 | 40 00001 0499 968
1.3 01714 04032 | 27 0.0104 04965

.z = {x — pia.
I

Table 4-6| Values of O for

rejection of data

Q Number of
(90% confidence)® observations

0.76 4
0.64 5
0.56 6
0.51 7
0.47 8
0.44 9
0.41 10

a. @ = gap/range. If @ cyiyreq = Quapier the
value in question can be rejected with 90%
confidence.

soURCE: R. B. Dean and W. J. Dixon, Anal.
Chem. 1951, 23, 636; see also D. R.
Rorabacher, Anal. Chem. 1991, 63, 139.

(Table 4-2‘ Values of Student’s ¢

The area refers to the area between z = 0 and z = the value in the table. Thus the area from z = O to
= 1.4is 0.419 2. The area from z = —0.7 to z = 0 is the same as from z = 0 to z = 0.7. The area from
==05t0z=+03is(0.191 5 + 0.1179) = 0.309 4. The total area between z = —= and z = +2 is unity.

Confidence level (%)

Degrees of freedom 50 90 95 98 99 99.5 99.9
1 1.000 6314 12706 31.821 63.657 12732 636.619
2 0.816 2920 4303 6965 9.925 14.0890  31.598
& 0.765 2353 3182 4541  5.841 7.453 12,924
4 0.741 2132 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 2447 3,143  3.707 4.317 5.959
7 0711 1.895 2365 2998  3.500 4.029 5.408
8 0.706  1.860 2306  2.896  3.355 3.832 5.041
9 0.703 1.833 2262 2821 3.250 3.690 4.781
10 0.700 1.812 2228 2764 3.169 3.581 4,587
15 0.691 1.753 2131 2602 2947 3.252 4.073
20 0.687 1725 2086 2528 2845 3.153 3.850
25 0.684 1708 2.060 2485 2.787 3.078 3.725
30 0683 1697 2042 2457 27950 3.030 3.646
40 0.681 1.684 2.02] 2423 2704 2971 3.551
60 0.679 1.671 2.000 2390  2.660 2915 3.460
120 0.677 1.658 1930 2358 2617 2.860 3373
o 0.674 1.645 1960 2326 2576 2.807 3.291
norE: 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 therefore determined its “true™ population standard deviation,
If o is used instead of s, the value of 1 to use in Equation 4-6 comes from the bottom row of Table 4-2.



/Table 4-5| Critical values of FF = s3/s2 at 95% confidence level
[ /52

Degrees of Degrees of freedom for s,
freedom
for s, 2 3 4 5 6 7 8 9 10 12 15 20 30 o
2 190 | 192 192 | 193 | 193 | 194 |194 |194 | 194 |194 [194 [194 |195 |195
3 955 928 9.12| 901 | 894 | 889 | 884 | 881 | 879 | 874 | 870 | 8.66 | 862 | 853
4 694 | 659| 639| 626| 6.16 | 6.09| 6.04| 600| 596 | 591 | 586 | 580 | 575 | 5.63
5 579 541 | 519| 505| 495| 488 | 482 | 477 | 474 | 468 | 462 | 456 | 450 | 4.36
6 504 476 453| 439 | 428 421 | 415| 410 | 406 | 400 | 3.94 | 387 | 381 | 3.67
7 474 435| 412| 397| 387 | 379| 373 | 368 | 364 | 358 | 351 | 344 | 338 | 323
8 446 | 407 | 384| 369| 358 | 350| 344 | 339| 335 | 328 | 3.22| 3.15| 3.08 | 293
9 426 | 386| 3.63| 348| 337 | 329| 323 | 38| 3.14 | 3.07 | 3.01 | 294 | 286 | 271
10 410 371 | 3.48| 333 | 322| 3.4 3.07| 3.02| 298| 291 | 284 | 277 | 270 | 254
11 398 359 336 320| 3.10| 3.01 205 290 | 285 | 279 | 272 | 265 | 257 | 240
12 388 | 349 326| 3.1 | 300| 291 | 285 | 280 | 275 | 269 | 262 | 254 | 247 | 230
13 381 341 318 3.02| 292 283 277 | 271 | 267 | 260 | 253 | 246 | 238 | 2.21
14 374 334 3.11| 296| 285| 276| 270| 265 | 260 | 253 | 246 | 239 | 231 | 213
15 3.68 | 329 3.06| 290| 279 271 | 264 | 259 | 254 | 248 | 240 | 233 | 225 | 2.07
16 363 | 324| 301| 285| 274| 266 | 259| 254 | 249 | 242 | 235 | 228 | 2.19 | 2.0l
17 359 320 296| 281 | 270 261 | 255| 249 | 245| 238 | 231 | 223 | 215| 1.96
18 356 | 3.16| 293 | 277 266 | 258 251 | 246 | 241 | 234 | 227 | 219 | 211 | 192
19 352 3.3 | 290 274 | 263 | 254 | 248 | 242 | 238 | 231 | 223 | 216 | 2.07 | 1.88
20 349 | 3.10| 287 271 | 260| 251 | 245| 239 | 235 228 | 220 | 212 | 2.04 | 1.84
30 332 292 269 253 242 233 227 221 216 209 201 193 184 162
= 300 260 237 221 210 201 194 1.8 1.8 175 167 157 146 1.00
2 2
Sy (nl B 1)"’ S, (nz B 1)
t = S ooled
calculated poole:
n,+n, -2
1 2
2
2 2
S S
1 2
t = A 422
calculated n
d.f. 2 -2

n, +1

nl
(sf /nl)z +(522/n2)2

n, +1



Chem 253 — Exam 1 — September 13, 2006
Read carefully

Use the scantron sheets to fill in your answers. Use the exam itself as scratch paper except for the
last 2 problems which you must turn in. Questions 1-15 are worth 5 points each. Questions 16
and 17 are 10 and 15 points respectively for a total of 100 on the entire exam. Questions 16 and
17 are to be turned in with your scantron sheet at the end of the exam.

1] After rounding the correct representation of the following is
627.12 +3.445 =

a) 630.6
b) 630.565
¢) 630.57
d) 630.56
e) 631

2] The relative errors for each measured value in the following operation are represented below.
What is the relative error in the in final calculated value?

(1.2 +0.2%) x (71.2 + 0.3%)

a) 0.2%
b) 0.3%
c) 0.4%
d) 0.5%
e) 0.6%

3] The standard deviation for the mean value of the following is
36.78, 36.82, 36.75

a) 0.1
b) 0.04
c) 0.8
d) 0.01
e) 0.06



4] The proper method for the delivery of solution from a filled 10-mL a pipette marked “TD” to
a flask is

a) allow all the liquid to flow out then blow out the remaining liquid in the tip.

b) allow all the liquid to flow out and allow any remaining liquid to stay in the tip

c) allow the liquid to flow out until the 10-mL mark is reached then shut off the
stopcock.

d) force the liquid out until the top of the meniscus reaches thel0-mL mark

e) allow the liquid to flow out until the meniscus reaches thel0-mL mark

5] A method for the determination of iron in drinking water was conducted 5 times and mean
value was found to be 11.7 ppm with a standard deviation of 0.7 ppm. What is the 95%
confidence interval that expresses likelihood that true mean lies within the calculated one?

a) 0.6 ppm
b) 0.7 ppm
c) 0.8 ppm
d) 0.9 ppm
e) 1ppm

6] What is the molarity of an aqueous solution that is 1.00 ppm in a solute has a molecular
weight of 103 g/mol?

a) 3.01x10°M
b) 3.01x10° M
¢) 1.00x10" M
d) 9.71x10°M
e) 9.71x10°M

The following diagram applies to questions 7-10

c
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a
o |
|
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0 Concentration



7] The detection limit of any instrumental method is best expressed as which of the labeled
points in the graph above?

a)
b)
c)
d)
e)

8] Which of the labeled features in the curve above best represents the nonlinear region?

a)
b)
c)
d)
e)

9] Which of the labeled features in the curve above best represents the linear range?

10] Which of the labeled features in the curve above best represents the background?

a)
b)
©)
d)
e)

11] Precision can is best described as which of the following?

a) control

b) g-test

c) accuracy

d) mean

e) reproducibility



12] The absorbance of a solution that is 153 ppm in a metal ion is 0.55 at a wavelength of 330
nm. A sample solution of that same metal ion is measured at the same wavelength and is 0.37.
What is the concentration of that metal ion in the sample?

a) 103 ppm
b) 97.0 ppm
c) 252 ppm
d) 313 ppm
e) 162 ppm

13] What is the pH of a solution that is 1.00x10” M in H,SO,?

a) 2.699
b) 2.70
c) 3.00
d) 3.000
e) 3.0

14] Which of the following values may be discarded based on sound statistical principles?
855 932 7.19 9.06 8.37

a) none of the above
b) 9.32

c) 7.19

d) 8.37

e) 9.32and 7.19

15] What is the H" concentration of a solution that has a pH of 5.32?

a) 4.79x10°M
b) 4.79x10°M
c) 4.786x10°M
d) 4.786x10°M
e) 4.8x10°M

16] The class average for the 2005 UI Chem 253 class on the American Chemical Society final
exam was 22.4 out of 60 correct with a standard deviation of 8.0. The national average is 19.5/60
with a standard deviation of 6.3. Assuming that Gaussian statistics are observed for the Ul grade
distribution, what is the percentage of UI students scoring above the national average?

17] The analysis for Ni in a meteorite sample was conducted by two different methods yielding
the following:

X standard deviation n
Method A 6.898 0.110 6
Method B 7.095 0.197 4



If Spooted 1S 0.149 do the methods yield the same result to the 95% confidence limit?

Answers
1] d-630.56 2]e= \/0.2%2 +0.3%% =0.4%

3] b- Mean value = 36.78

(x; — x-bar)’
0
0.0016
0.0009
) 0.0025 S= 1/0'0025 =0.04
3-1
41b 5] = xS 2117427707 1194 0.9ppm
Jn V5
6] 1.00g solute y 19 H|20 y 1000mL y mol solute _971x 10 M
71e  8]c 9]b 10]d 1l1]e
12] A = ebc; must find eb for the system.
0.55 =eb*153 ppm eb =3.59¢-3
0.37 = 3.59¢-3*c ¢ =103 ppm
7.19-8.37 )
13]a 14] Q. =———-—-=0.554 Qtable > Qcalc S0 We cannot discard any of the data.
7.19-9.32
15]e
16] first calculate z
z = X-Uu/s in this case s =8.0,x=19.5 & u=22.4

z=[19.5-22.4]/8.0=0.36 = 0.4 (5 points)

from table 4-1 z = 0.4 corresponds to a relative area of 0.1554, this would mean that fraction of
UI students scoring above the national average is



0.5000 + 0.1554 = 0.65 or about 65%

17] First calculate F value
Feae = 0.197%0.110% = 3.21 fors=0.197 d.f. =3
fors=0.110d.f. =5

Ftable = 5 .41

F-table > F-calc Calculate t by

% -%| [nn, [7.095-6.898 [6*4
s n+n,  0.149 6+4

t =2.05

calculated —
pooled

df=6+4-2=8
use table 4-2 t-table = 2.306

therefore t-table > t-calc, we are sure the two results are the same with the 95% c.l.



