
BIRLA INSTITUTE OF TECHNOLOGY AND SCIENCE, PILANI 

First SEMESTER 2023 – 2024 

Environmental Sampling and Analytical Methods – Mid semester examination 

Course No: EEG501                                              Date: 11-10-2023 

Duration: 1.5 hours, 4 PM-5.30 PM           Max. Marks: 30 
 

Note: All the questions are compulsory. If unit is not mentioned, marks will be deducted. Assume appropriate 

data if needed. 

1. (a) What is the difference between accuracy and precision in environmental analysis?   [2 Marks] 

(b) Which of the option/options is/are true? Method detection limits are specific to- 

I. Sample matrix 

II. Method 

III. Instrument 

IV. Analytical technique 

V. All of the above          [2 Marks] 

(c) What is spiking of samples in environmental analysis?     [1 Mark] 

2. (a) The background concentration of Zn in soils of Houston area is normally distributed with a mean of 

68 mg/kg and a standard deviation of 5 mg/kg            [3 Marks] 

i. What percentage of the soil samples will have a concentration <75 mg/kg? 

ii. What percentage of the soil samples will have a concentration >75 mg/kg? 

iii. What percentage of the soil samples will have a concentration between 64 and 75 mg/kg? 

(b) If the same data shown above were obtained from a sample size of n=9 rather than a population 

(mean=68 mg/kg, standard deviation=5 mg/kg), what are the confidence intervals for two sided confidence 

levels of 90% and 99%?          [2 Marks] 

3. Studies were conducted to test lead concentrations in surface soils due to atmospheric deposition of 

emissions from a smelter. Prior information revealed that Pb is higher in the prevailing downwind direction 

(from East to West). The Pb concentration is also higher in clayed soils than sandy soils. It was determined 

that a stratified random sampling approach was appropriate. A total of 30 samples were collected, and the 

number of samples in each stratum was proportionally allocated based on the estimated percentage land 

area under the specified wind direction. Estimate the overall means and standard deviation. 

Raw data (unit in mg/kg): S1 (Downwind clayed soil) 80, 75, 89, 65, 73, 77, 74, 83, 82, 85, 76, 87, 77, 90, 

72; S2 (Downwind sandy soil) 66, 68, 65, 60, 70, 64; S3 (Perpendicular wind clayey soil) 60, 55, 59, 57, 

53; S4 (Perpendicular wind sandy soil) 53, 51, 49, 47. Stratum weight of S1 is 0.45, S2 is 0.25, S3 is 0.16, 

S4 is 0.14.            [5 Marks] 

 

4. (a) What is grab and composite samplings?        [2 Mark] 

(b) What are the different equipment that can be used for surface water and wastewater sampling?  

[1 Marks] 
5. Determine the amount of magnetite, Fe3O4, in an impure ore. 1.64 g of impure sample is dissolved in 

concentrated HCl, giving a mixture of Fe2+ and Fe3+. After adding HNO3 to oxidize Fe2+ to Fe3+ and 

diluting with water, Fe3+ is precipitated as Fe(OH)3 by adding NH3. Filtering, rinsing, and igniting the 

precipitate provides 0.95 g of pure Fe2O3. Calculate the % w/w Fe3O4 in the sample. Atomic mass of Fe 

is 55.8 g.             [5 Marks] 

6. 6 g of an unknown material is analyzed for its chloride content. The sample was dissolved in 50 mL of 

analyte free water and titrated with 18.2 mL of 0.141 N mercuric nitrate, Hg(NO3)2 standard solution. 

What is the percentage of w/w chloride content of the material? Atomic mass of Hg is 200.6 g. 

              [5 Marks] 
7. What will be the pH of the ammonia solution (0.4 M) if kb for NH3 is 1.8×10-5   [2 Marks] 
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Equations and Tables to solve questions 
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