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Exam 1 — Chem 253 - September 16, 2015
15 Questions, 7 points each for question 1-14
2 points for answering question 15 correctly

DO NOT OPEN THIS EXAM UNTIL YOU ARE INSTRUCTED TO DO
SO

e Please print your name on the scantron
o Last Name, First Name
o That’s all that’s needed

e Sitin odd numbered seats

e Books & Bags in the front of the room.

e No text entry calculators.

e Use the exams as scratch paper.

e Keep the exams when you are done.

e Turnin the scantrons.
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[’Table 4-1| Ordinate and area for the normal (Gaussian) error curve,

y= = 2

’ A\

lz]* v Area’ | [z| Area lz| ¥ Area

0.0 03989 00000 | 1.4 01497 04192 | 2.8 0.0079 04974

0.1 03970 00398 | 1.5 01295 04332 | 29 00060 04981

02 03910 00793 | 1.6 01109 04452 | 3.0 00044  0.498 650

0.3 03814 01179 | 1.7 00941 04554 | 3.1 0.0033 0499032

04 03683 01554 | 1.8 00790 04641 | 3.2 0.0024 0499313

05 03521 01915 | 19 00656 04713 | 33 00017 0.499517

0.6 03332 02258 | 2.0 00540 04773 | 34 00012 049663 7 : ge
0.7 03123 02580 | 2.1 00440 04821 | 3.5 00009 0.499 767 l 'Iial.ﬂe‘.l ﬁ| .\dluu of @ for
08 02897 02881 | 22 00355 04861 | 3.6 00006 049984] ‘electionofdata

09 02661 03159 | 23 00283 04893 | 3.7 0.0004 0.499 904 o Number of
.0 02420 03413 | 24 00224 04918 | 3.8 0.0003 0499928 (90% confidence)®  observations
102179 03643 | 25 00175 04938 [ 3.9 00002 0499952 =0 2
1.2 01942 03849 | 26 00136 04953 | 40 00001 0499 968 0.64 5
13 01714 04032 | 27 00104 0495 0.56 6
a.z=(x— po. 0.51 7
b. The area refers to the area between z = 0 and z = the value in the table. Thus the area from z = 0 to 0.47 8
z= 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 0.44 9
z=—05t0z=+03is(0.191 5 + 0.117 9) = 0.309 4, The total area between z = — and z = += is unity. 041 10



Table 4-2| Values of Student’s ¢

Confidence level (%)

Degrees of freedom 50 90 95 98 99 99.5 99.9
1 1.000 6.314 12706 31.821 63.657 12732 636.619
2 0.816 2920 4.303 6965 9.925 14.089  31.598
3 0.765 2.353 3.182 4541 5.841 7.453 12.924
4 0.741 2.132 2776  3.747 4.604 5.598 8.610
S 0.727 2.015 2.571 3.365 4.032 4.773 6.869
6 0.718 1.943 2447 3.143  3.707 4317 5.959
7 0.711 1.895 2,365 2998  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 2262 2.821 3.250 3.690 4.781
10 0.700 1.812 2228 2764 3.169 3.581 4.587
15 0.691 1.753 2.131 2.602 2947 3.252 4.073
20 0.687 1.725 2.086 2528 2.845 3.153 3.850
25 0.684 1.708 2.060 2485 2.787 3.078 3.725
30 0.683 1.697 2.042 2457 2.750 3.030 3.646
40 0.681 1.684 2021 2423 2704 2971 3.551
60 0.679 1.671  2.000 2390 2.660 2915 3.460
120 0.677 1.658 1980 2358 2617 2.860 3.373
% 0674 1.645 1960 2326 2.576 2.807 3.291

NoTE: 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 7 to use in Equation 4-6 comes from the bottom row of Table 4-2.

(Table 4-5| Critical values of F = s}/s} at 95% confidence level

Degrees of Degrees of freedom for s,
freedom
for s, 2 3 4 5 6 7 8 9 10 12 15 20 30 %
2 19.0 19.2 19.2 19.3 19.3 19.4 19.4 19.4 19.4 19.4 19.4 19.4 19.5 19.5
3 955| 928 9.12| 901 | 894 | 889 | 884 | 881 | 879 | 874 | 870 | 8.66 | 8.62 | 853
4 694 | 659 | 639| 626| 6.16 | 6.09| 604 | 6.00 | 59 | 591 586 | 580 | 575 | 5.63
5 579 | 5.4l 509 | 505 | 495 | 488 | 482 | 477 | 474 | 468 | 462 | 456 | 450 | 4.36
6 514 | 476 | 453 | 439 | 428 | 421 | 415 | 410 | 406 | 400 | 394 | 3.87 | 3.81 | 3.67
q 474 | 435 412 | 397 | 387| 3.79| 373 | 3.68 | 3.64 | 358 | 3.5l 344 | 338 | 323
8 446 | 407 | 384 | 369 | 358 350 344 | 339 | 335 | 328 | 322 | 3.15| 3.08 | 293
9 426| 386 | 3.63| 348 | 337 | 329 323 | 3.18 | 3.14 | 3.07 | 3.01 | 294 | 2.86 | 2.71
10 4.10| 3.71 348 | 333 | 322 3.14 | 3.07| 302 | 298| 2091 284 | 277 | 270 | 2.54
11 398 | 359 336| 320 3.10 | 3.01 | 295 | 290 | 285 | 279 | 272 | 2.65 | 2.57 | 240
12 388 | 349 326 3.11 | 3.00| 291 | 285 | 280 | 275 | 269 | 262 | 254 | 247 | 230
13 3.81 3.41 318 3.02| 292 | 283 | 277 | 271 267 | 260 | 253 | 246 | 238 | 2.21
14 374 | 334 3.11 | 296 285 276 | 270 | 2.65| 260 | 253 | 246 | 239 | 231 | 2.13
15 368 | 329 | 306 | 290 | 279 | 271 264 259 | 254 248 | 240 | 233 | 225 | 207
16 3.63 | 324 | 3.01 285 | 274 | 266 | 259 | 254 | 249 | 242 | 235 228 | 2.19 | 201l
17 359 | 320 296 | 2.8l 270 | 2.6l 255 | 249 245 | 238 | 231 223 | 2.15 1.96
18 356 3.16 | 293 | 277 | 266 | 258 | 251 246 | 241 234 | 227 | 219 | 2.11 1.92
19 352 3.13| 290 274 | 263 | 254 | 248 | 242 | 238 | 231 | 223 | 2.16 | 2.07 | 1.88
20 349 | 3.10| 287 271 | 260 251 | 245 239 | 235 | 228 | 220 | 2.12 | 2.04 | 1.84
30 332 292 269 253 242 233 227 221 216 209 201 193 184 1.62
% 3.00 260 237 221 2.10  2.01 1.94 1.88 1.83 1.75 1.67 1.57 1.46 1.00




1] A 3.00 molal solution has a density of 1.50 g/mL. The MW of the solute is 100 g/mol. What is the
molarity of this solution? !

2] What is the molarity of a solution that is 100 ppm F (AW = 19.00). Assume the density of this solution
is 1.00 g/mL.?2

3] What is the absolute error of the molarity of a solution that has a volume of 1.000 L + 0.030 L and
58.44 g £ 0.02 g of NaCl (MW = 58.44 + 0.01 g/mol)? 3

4] What is the pH of [H*] = 3.22 x 10 in the correct number of significant figures?

5] Calculate of the concentration limit of detection of a method if the slope of the best fit line is 4.22
mV/M the intercept is 7.45 mV. 10 blanks were measure with an average of 7.88 mV and 10 samples
were measure with an average of 14.77 mV with a standard deviation of 0.84 mV. >

6] A blood sample was sent to two different labs for cholesterol analysis. The results are:
labl x=221mg/dL s=11 n=10
lab2 x=233mg/dL s=14 n=10
Are the two standard deviations different significantly different at the 95% confidence limit?®
7] What is the pH of 0.100 F CsHsCOOH (Benzoic Acid, Ka = 6.5 x 10°°) dissolved into water? ’

8] Analysis of calcium in calcite gave 55.95%, 56.08% 56.04%, 56.00%, and 56.23 %. Can 56.23% be
rejected at the 90% confidence level? 8

9] Iron was measure in a soil sample in triplicate. The values are 0.0840%, 0.0890%, and 0.0790%.
Calculate the 95% limit given the mean is 0.0840 and the standard deviation is 0.0050%.°

10] What is the pH of 1.00 x 102 M H,A a diprotic acid given the following K,’s? °
K~ HAZH'+HA Koa=1.00 x 10*3

K  HA 2 H"+A* K =1.20x 108

11] What is the solubility of AgCl (Ks, = 1.8 x 10°) in 0.10 M NaClI? **

12] Given the following K.’s what is K, for A”+H,02HA +0OH P
Ka1=3.0x10% Kaz =4.0x 107

13] In the comparison of two sets of replicate measurements it is apparent that the standard deviations
are significantly different. Which sets of equations allow for the means to be compared for significant
differences? 13
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14] Concentrated acetic acid (MW = 60.05 g/mol) has a weight percentage of 99.5% and a density of

1.05 g/mL. What is its molarity? 1

Answers

1 Assume 1 kg of solvent and 3.00 mol of solute.

What is the volume of the solution that contains 1 kg of pure solvent? — Calculate total mass and then volume

through density.

Mass of solution =1 kg

Mass of solute = 3.00 mol * 100 g/mol =300 g
Mass of solution =1000 g + 300 g =1300 g
Vol. Soln = 1300 * (0.001 L/1.50 g) = 0.8666 L

Molarity = 3.00 mol / 0.866666 L = 3.46 M

2100 ppm =100 g F / 1.00e6 g solution
Mols of F=100g F * (mol / 19.00 g) = 5.263 mols
Molarity =5.263 /1000 L = 5.26e-3 M

3 %€1 =0.030/1.000 *100 = 3%
%€2 =0.02/58.44 * 100 = 0.034%

contains 3.00 mol solute

vol = 1.00e6 g * (0.001 L / 1g) = 1000 L



%€3 =0.01/58.44 *100 = 0.017%

%€total = (3% + 0.034%2% + 0.017%2)”* = 3%

4 pH = -log[H*] = -log(3.22 x 10°) = 4.492 note only numbers to the right of the decimal count as SF

> LOD =3s/m 3(0.84mvV)/4.22mV/M=0.59 M

6 F=14? /11%=1.62 F-Table = 3.18 so they are not statistically different from each other.
7 HA = He  + A-

0.100 F 0 0

X +X +X

0.100-x X X

Ka =6.5e-5 = x2/0.100-x = x* / 0.100
X = 2.5495 = [H*]
pH=2.59

8 Q-calc = 56.23-56.08 / 56.23-55.95 = 0.54
Q-table = 0.64 Q-calc < Q-table the date pt must be retained

- to
s =X iﬁ = 0.084 + 4.303(0.005)/v3 = 0.084 + 0.012

10 K1 >> Kaz 50 only Ka1 will release H* HoA 2 H* + HA
[H*]1=0.0100 M pH =2.000

You check your answer by calculating the [H*] released by Kaz.

HA e H A* K2=1.20x10%
0.0100 0.0100 0
-X +X +X

Ke2=1.20 x 108 = (0.0100-x)x / (0.0100 — x) = x* / 0.0100
X = 1.10e-5 M
0.0100 >>1.1e-5

[H*]total = 0.0100 + 1.1e-5 =1.0011e-2

11 AgCl (Ksp = 1.8 x 10°19) AgCl = Ag+ + -
-- 0 0.10



-- +X +X
x(0.10+x) = 1.8 x 1010 0.10x=1.8x 107 x=1.8 x 107
2 must use Kaz Ka Ko = Kw Ko = 1.00e-14 / 4.0e-9 = 2.5e-6
13 Use equations i, and
14 99.5% is 99.5 g HAc/ 100 g solution
mol HAc = 99.5g HAc * (mol/60.05 g) = 1.657 mol
volume of solution =100 g * (mL/ 1.05 g) * (L/ 1000 mL) = 9.523e-2 L

molarity = 1.657 mol / 9.523e-2 L=17.4 M



