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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 
c) 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%) × (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 
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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 the10-mL mark 
e) allow the liquid to flow out until the meniscus reaches the10-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) 1 ppm 

 
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) 3.01×103 M 
b) 3.01×10-3 M 
c) 1.00×10-1 M 
d) 9.71×106 M 
e) 9.71×10-6 M 

 
The following diagram applies to questions 7-10 
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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? 
 
 a) 
 b) 
 c) 
 d) 
 e) 
 
10] Which of the labeled features in the curve above best represents the background? 
 
 a) 
 b) 
 c) 
 d) 
 e) 
 
11] Precision can is best described as which of the following? 
 

a) control 
b) q-test 
c) accuracy 
d) mean 
e) reproducibility 
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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 1.00×10-3 M in H2SO4? 
 

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? 
 
 8.55 9.32 7.19 9.06 8.37 
 

a) none of the above 
b) 9.32 
c) 7.19 
d) 8.37 
e) 9.32 and 7.19 

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

a) 4.79×10-6 M 
b) 4.79×106 M 
c) 4.786×10-6 M 
d) 4.786×106 M 
e) 4.8×10-6 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 UI 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 



 8

 
If spooled is 0.149 do the methods yield the same result to the 95% confidence limit? 
 
 
 
Answers 
1] d-630.56  2] %4.0%3.0%2.0 22 =+=e  
 
3] b- Mean value = 36.78 
 
 (xi – x-bar)2 
 0 
 0.0016 
 0.0009 

Σ 0.0025  04.0
13

0025.0
=

−
=s  

 

4] b  5] ppm
n

tsx 9.07.11
5

)7.0(776.27.11
_

±=±=±=μ  

 

6] M
g

solutemol
L
mL

ml
OHg

OHg

soluteg 62

2
6

1071.9
1031

1000
1

1

101

00.1 −×=×××
×

 

 
7] e 8] c 9] b 10] d 11]e 
 
12]  A = ebc; must find eb for the system. 
 

0.55 = eb*153 ppm  eb = 3.59e-3 
 

0.37 = 3.59e-3*c  c = 103 ppm 
  

13] a 14] 554.0
32.919.7
37.819.7

=
−
−

=calcQ  Qtable > Qcalc so we cannot discard any of the data. 

15] e 
 
16] first calculate z 
 
z = x-u/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 
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 0.5000 + 0.1554 ≈ 0.65  or about 65%  
 
17] First calculate F value 
Fcalc = 0.1972/0.1102 = 3.21  for s = 0.197 d.f. =3 
     for s = 0.110 d.f. = 5 
Ftable = 5.41  
 
F-table > F-calc  Calculate t by 
 
 
 
 
 
 
 
d.f = 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. 
 
 
 

05.2
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4*6
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