KOS 1110 Assignment 2 – Problem Solving Using MS Excel

Answers:
1. Construct a worksheet containing values of y versus x generated by the equation 

y = 1.5 x0.8 

over the interval 0 ≤ x ≤ 100. Plot the data in the following three ways: 

(a) Plot y versus x using arithmetic coordinates. 

(b) Plot log10y versus log10x using arithmetic coordinates. 

Compare the resulting graphs and explain any similarities in the shape of the curves.

[REFER TO EXCEL DOCUMENT]

2. A scientist has obtained a bacteria culture from a municipal water sample and allowed the bacteria to grow within a petri dish. The following data were obtained:

Time,min
 Bacteria Concentration,ppm 

0 


6 

1 


9

2 


15 

3 


19

4 


32

5 


42 

6 


63

7 


102

8 


153

9 


220

10 


328 

Enter the data into an Excel worksheet and plot the data several different ways. Use the resulting graphs to solve the following problem: 

Suppose the growth of Type A bacteria is governed by a process described by the equation 

CA = aebt 

and the growth of Type B bacteria is governed by a process described by the equation 

CB = axt 

What type of bacteria is the scientist dealing with? 

The bacterium that the scientist is dealing with is of the type that grows exponentially.  For example, we use the equation:

C = x 2, with C = number of bacteria after certain period and x = initial number of bacteria.

At 0 minute, its number is 10.  Then, after 2 minutes its number increases to 100.
[REFER TO EXCEL DOCUMENT]
3. A polymeric material contains a solvent that dissolves as a function of time. The concentration of the solvent, expressed as a percentage of the total weight of the polymer, is shown in the following table as a function of time:

Solvent Concentration (weight percent)
 Time (sec) 

55.5 




0 

44.7 




2 

38.0 




4 

34.7 




6

30.6 




8 

27.2 




10 

22.0 




12

15.9 




14 

8.1 




16 

2.9 




18

1.5 




20

Enter the data into an Excel worksheet, plot the data, and fit a straight line through the data. Determine the equation of the line and the corresponding r2 value. 

[REFER TO EXCEL DOCUMENT]

4. The following data represent the temperature as a function of vertical depth within a pond. 

Distance,cm
 Temp,°C
 Distance,cm
 Temp,°C 

0.1 

21.2 

390 

45.9 

0.8 

27.3 

710 

47.7 

3.6 

31.8 

1200 

49.2 

12 

35.6 

1800 

50.5

120 

42.3 

2400 

51.4

Enter the above data into an Excel worksheet and fit an appropriate trendline to the aggregate of the data. Compare the results obtained using an exponential function, a logarithmic function, a power function, and a fifth-degree polynomial.

[REFER TO EXCEL DOCUMENT]

5. A computer magazine has evaluated several popular desktop computers for price and performance. The cost and performance ratings (in arbitrary units) are listed below. Plot the cost versus performance in an Excel worksheet. Fit the best possible equation through the data. 

Unit No.
Cost($)
Performance
Unit No. 
Cost($)
Performance 

1 
2480 
72 
6 

2570 

112 

2 
2260 
86 
7 

1750 

94 

3 
2500 
95 
8 

2000 

109 

4 
1980 
89 
9 

2200 

113 

5 
2210 
99 
10 

2240 

122

Use the resulting curve fit to estimate the following: 

(a) How much would you expect to pay for a computer with a performance rating of 105? 

(b) What performance rating would you expect from a computer that cost $2400?
[REFER TO EXCEL DOCUMENT]
a) I would expect to pay $2100 for a computer with a performance rating of 105.

b) I would expect a performance rating of 113 from a computer that cost $2400.

6. Solve Van der Waals's equation: (P + a/V2)(V - b)=RT, for the volume per mole (V) of an organic compound at 10 atm pressure and 400oK. The Van der Waals's constants for this particular compound are a = 40.0 liter2 atm/mole2 and b = 0.2 liter/mole. (Hint: use Goal Seek)
[REFER TO EXCEL DOCUMENT]
7. Use Goal Seek to determine the smallest positive root and the largest negative root (the negative root closest to the origin) for the equation: 

x tan x =2 

[REFER TO EXCEL DOCUMENT]

8. Many consumers buy expensive items, such as cars and houses, by borrowing the purchase cost from a bank and then repaying the loan on a constant monthly basis. If P is the total amount of money that is borrowed initially, the amount of the monthly payment, A, can be determined from the formula 

A = P[i(1 + i)n / (1+i)n -1 ] 

where i is the monthly interest rate, expressed as a fraction (not a percentage), and n is the total number of payments. 

Suppose you borrow RM10,000 to buy a car. 

(a) If the nominal interest rate is 8 percent API (which is equivalent to a fractional monthly interest rate of 0.08/12 = 0.006667) and you borrow the money for 36 months, how much money will you have to repay each month? 

(b) If you are required to repay RM350 each month for 36 months, what is the corresponding monthly interest rate? 

(c) If you choose to repay RM350 each month at the 0.006667 monthly interest rate, how many payments (i.e., how many months) will be required to repay the loan? 

(Hint: Do all of the above questions using Goal Seek feature in Excel.) 

[REFER TO EXCEL DOCUMENT]

9. Solve each of the following systems of simultaneous equations, using Solver in MS Excel.

(a)
 xl -2x2 + 3x3 = 17 


3x1 + x2 -2x3 = 0 


2x1 + 3x2 + x3 = 7 

(b)
11xl + 3x2 + x4 + 2x5 = 51 


4x2 + 2x3 + x5 = 15 


3x1 + 2x2 + 7x3 + x4 = 15 


4x1 + 4x3 + 10x4 + x5 = 20 


2x1 + 5x2 + x3 + 3x4 + 13x5 = 92 

[REFER TO EXCEL DOCUMENT]
10. Solve each of the following problems, using Solver in MS Excel.

(a) Minimize 


y = 60 xl + 44 x2 

subject to the following constraints: 


xl + x2 ( 1000 


5 xl + 3 x2 ( 8000 


x1, x2 ( 0 

[REFER TO EXCEL DOCUMENT]

(b) Maximize 


y = 60 xl + 30x2 

subject to the following constraints:


 xl + x2 ( 1000 


5 xl + 3 x2 ( 8000 


x1, x2 ( 0 

[REFER TO EXCEL DOCUMENT]

11. The cost associated with a set of electrical transmission lines is given by 


C1 = 10,000 n (1 + 2d2) 

where n is the number of lines in the set and d is the diameter of one line, in inches. In addition, the cost of transferring electrical power over the lines over their entire lifetime is given by 


C2 = 150,000/(nd2) 

To prevent major power disruptions in the event of a line breakage, it is required that n(10. Determine n and d that will lower the overall cost C = C1 + C2.  Assume that n is a continuous variable. Solve using Excel's Solver feature. 

[REFER TO EXCEL DOCUMENT]

