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1. How to construct a three-dimensional picture of the body by MRI instrument.
Describe the principle of magnetic resonance imaging.  ( 12%)

2. (a) Calculate the standard enthalpy of formation of gaseous diborane ( B;Hj ) using the following

thermochemical information:
4B(s) +302(g) — 2By03(s) AH°=-2509.1KkJ
2Hyg)+ Oxg) — 2H,0() AH°=-571.7kJ
BoHg () +30x(g) — ByOx(s)+3H,0() AH°=-2147.5k]
(b) Pentaborane ( BsHy ) is another in a series of boron hydrides. What experiment or experiments

would you need to perform to yield the data necessary to calculate the heat of formation of
BsHy(1)? Explain by writing out and summing any applicable chemical reactions. ( 9% )

3. Microwave ovens use microwave radiation to heat food. The microwaves are absorbed by moisture
in the food, which is transferred to other components of the food. As the water becomes hotter, so
does the food. Suppose that the microwave radiation has a wavelength of 11.2 cm. How many
photons are required to heat 200ml of coffee from 23°C to 60°C? ( (9% )
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1. Selecting the best answer (30%) : o
1. Simplify 1x10° pmol and 1x10* nm quantities using a unit (A) 100 nmol and 10 mm (B) 100 mmol and 10
mn (C) 100 mmol and 10 pm (D) 100 nmot and 10 pm... .....( )

2. The important consideration in selecting a mcthbd of analysis are (A) concentration range of the species to
be determined (B) the level of accuracy required (C) the number of samples (D) assure sample

homogenity. (B3 ... ... ... ( )

3. In the following chemical reaction,
(A) H3AsO4 + SnClz + 2 HCl - H3As0; + SnCly + H0
(B) H3AsO; + 3 Zn + 6 HCl — AsHsg) + 3 ZnCl; + 3 H,O
(C) 2As;,05s+12HC1 +3 0, — 4 H3As04 + 6 Clz

CoHs S C.H S
_ \— C// "R/
o (D) AsH; +6Ag" +3 AR Bt /N—C\ +6Ag+3H
- CzHs S CoHs s<
Arsenic can be separated from other substances that might interfere in the analysis ... ... ... ( )
4.y = Log4.000x10” = (A) _4.60206 (B) ~4.6021 (C) —4.39794 (D) —4.3979 wec v v cve oo { )
5.y = [2.14 (:0.02)"* (A) 1.2102 (£0.0003) (B) 1.210 (10.003) (C) 1.21 (£0.03) (D) 1.2 (0.3).....( )

6. The sulfate ion concentration in nature water can be determined by measuring the turbidity that results when
an excess of BaCl, is added to a measured quantity of the sample. A turbidimeter, the instrument used for
this analysis, was calibrated with.a series of standard Na;SO, solution. The following data were obtained in

the calibration:

mg SO.%/L, Cx | 0.00 | 5.00 | 10.00 150 | 200

Turbidimeter .
Reading, R 0.06 1.48 228 | 398 | 4.61

Assume that there is a linear relationship between the instrument reading and concentration. Calculate the
concentration of sulfate in a sample yielding a turbidimeter reading of 3.67 .ooveevreniinnns ( )

(A) 14.0mg SO (B) 14.7 mg SO,™ (C) 149 mg SO (D) 15.0 mg SO,” (E) 15.1 mg SO

! 7. The best way of estimating the bias of an analytical method is by the analysis of (A) standard reference
materials (B) independent analysis (C) blank determination (D) variation in sample

SIZE v oer v an(

8. A common cause of (A) constant error (B) préportion‘al errors (C) instrument errors (D) personal errors in
the presence of interfering contaminants in the sample ... ... wev vve oee o )

. 9. For the treatment of outliers, if the Q test indicates (1) tetention (2) rejection, consider reporting the central

value with 1) ( Y2 ( ) (A)ymean (B)median (C) range (D) confidence limit of

the set. .
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I1. In a volumetric determination,
Initial burette reading 0.23mL (10.02mL)
Final burette reading 8.76mL (10.03mL).
From the data, find the standard deviation of the volume for the titration data. (6%)

TII. The following results were obtained for the determination of ppm P in blood serum: 4.40, 4.42; 4.60,
448, 4.50. Determine whether the result is an outtier or should be retained at the 95% confidence level.

(8%)

% (t = 3) R
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IV. A new automated procedure for determining glucose in serum (Method A) is to be compared with the
established method (Method B). Both methods are performed on serum for the same six patients to

eliminate patient-to-patient variability. Do the following results confirm a difference in the two methods
at the 95% confidence level? (10%)

Patient 1  Patient2 Patient3 Patientd Patient 5 Patient 6
Method A glucose, mg/L. 1044 720 845 800 957 650
Method B glucose, mg/L. 1028 711 . 820 795 935 639
Difference, mg/L 16 9 25 5 22 1

V. Suppose that 0.50 mg of precipitate is lost as a result of being washed with 200 mL of wash liquid.
Calculate the relative errors for

(a) the precipitate weighs S00 mg
(b) the precipitate weighs 50 mg
~ (c) what kind of systematic errors is present? (9%)

£ (S 24 ) ®
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VL. Express the Concentration 3.0 #M in ppm (mol. wt.=200). (7%)

Table 1 Values of ¢ for Various Levels of Probability
‘ Factor for Confidence Interval
: Degrees of R RN
' Freedom 80% 90% 95% 9% 99.9%
I '
."; 1 3.08 6.31 127 63.7. 637
X 2 1.89 2.92 430 9.92 31.6
3 1.64 2.35 3.18 5.84 12,9
' 4 1.53 2.13 2.78 4.60 8.60
] 1.48 2.02 2.57 4.03 6.86
6 1.44 1.94 <245 371 5.96
7 1.42 1.90 © 236 3.50 5.40
8 1.40 1.86 231 3.36 5.04
9 1.38 1.83 2.26 3.25 478
10 1.37 1.81 2.23 3.17 4.59 5
k 11 1.36 1.80 2.20 311 4.44 »
: 12 1.36 1.78 2.18 3.06 432
13 1.35 1.77 2.16 3.0l 422
14 . 134 1.76 2.14 2.98 414
o 1.29 1.64 1.96 2.58 3.29

Table 2 Critical Values for F at the 5% Level

Degrees Degrees of Freedom (Numerator)
of Freedom - - - -
(Denominator) 2 3 4 5 6 12 20 ®
2 1900  19.16 1925 1930 1933 1941 1945 19.50
3 9.55 9.28 9.12 9.01 8.94 8.74 8.66 8.53
4 6.94 6.59 6.39 6.26 6.16 591 5.80 5.63
5 579 541 5.19 5.05 4.95 4.68 4.56 4.36
6 514 4,76 453 4.39 4.28 4.00 3.87 3.67
12 389 ° 349 3.26 kA 3.00 2.69 2,54 2.30
! 20 349 3.10 2.87 2.7t 2.60 228 2.12 1.84
-]

300 260 2.37 2.21 2.10 1.75 1.57 1.00

Table 3 Critical Values for the Rejection Quotient Q*

§ Qecit
‘ Number of
Observations 90% Confidence 95% Confidence 99% Confidence
i 3 0.941 0970 0.994
4 0.765 ) 0.829 0.926
5 0.642 0.710 0.821
6 0.560 0.625 0.740
7 0.507 0.568 0.680
8 0.468 . 0.526 0.634
9 0437 0.493 0.598 ‘
f 10 . 0412 0.466 ' 0.568 \

"Repfoduced from D. B. Rorlbacher Anal. Chem., 1991, 63, 139. By courtesy of the American
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