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Section 1


1.   What is a spreadsheet program? How does it differ from a word processing program?

· Spreadsheet program is a program that enables to create automated accounting sheet and graphing. Its differ from a word processing by sharing certain characteristic that is laid out in rows and columns, work with numbers, and perform calculations while word processing program only can do with word                                                                             

      2.  What is the difference between a worksheet and a workbook?
· Worksheet is a ‘single sheet’ that list and analyzes data. We can analyze and edit data on several worksheets and perform calculation based on data from multiple worksheets.

· Workbook is multiple worksheets represented by Tabs at the bottom of the Excel screen. It is .the file in which we work and store data. Because each workbook can contain many sheets, we can organize various kinds of related information in a single file.
3. How do you copy and move cell contents? 

· To copy the cell contents we highlight the information that want to be copy. From the menu bar, select edit, select copy then move the cell where the information is to be copied, then select edit and paste. Besides, to move cell contents, highlight the information that  want to be copy, from the menu bar, select edit cut, click where the cells are t be moved, then select edit and paste. 

4. How do you use the fill handle to copy contents of cells and to create a   sequence? What type of sequences can be created using the fill handle? 

· I use the fill handle to copy contents and to create a sequence by filling at least two cells, move the mouse pointer over the square in the lower right corner of the selected cell/ cell range. Make sure the mouse pointer changes to a cross-hair symbol. (+). Hold down the left mouse button and drag to copy. The type of sequences that can be created using the fill handle is the number of sequences.
5. How do you create custom headers and footers? 

· At the menu bar, select view, select header and footer commands, then select custom header in page setup, fill up all 3 section that is left section, centre section and right section, click ok, repeat  all the steps above  to fill custom footer in page setup.

6. What is a relative cell address reference? How do you change a relative reference to an absolute reference? What is a mixed cell address reference?

· Relative cell addresses are the default in Excel. Example:B12. Addresses are automatically adjusted when calculation are copied to new cells. To change a relative reference to absolute reference, select the cell that contains the formula. In formula bar, select the relative reference. Cell addresses may be changed by pressing the keyboard function, key F4. Mix cell address references will allow only the row portion or column portion of the cell reference to be adjusted. For example, $B12 and B$12. only the part with the $ in front of it will get involved and be changed. Only the part with the $ in front of it will get involved and be changed. Add $ at both side to make it constant, $12$.

7. What is the formula bar? What is the name box? 

· Formula bar is the bar that displays the formula that used in the cell, use to enter or edit values or formula in cell or charts, display the const value or formula stored in the active cell. Formula bar can use values returned by the following function. Function with empty parentheses can accept any number of argument separated by commas (,), or semicolon (;), argument can be number, formula or bookmark names. Name box display the addresses of the currently selected cell

8.  What is the difference between erasing the contents of a column and deleting the column?
· The different between erasing and deleting the contents of a column is erasing is select the range to be erased and press delete. It will erase only the contents of the cells but the cell is still there. While deleting the column is select the columns letters, then select insert columns or rows. Or right click on mouse and choose insert delete. It will erase all the column and the other column will fill in the place of that column.
9.  How will you freeze a part of the worksheet?
· Select the row or columns that to be frozen. Then on the menu bar, select window, click freeze panes.

     10.    What is the maximum number of significant digits possible in MS Excel?

· 15 digits
11.  What is the difference between a bar chart and a histogram?

· The bar chart is a way we presenting a data, however histogram is a way we performing a statistical analysis of the data. The histogram analysis tool calculates individual and cumulative frequencies for a cell range of data and data bins.

12. How will you put the error bars in the x-y plot? Make a table with data points along with their error values, and draw a graph with errors bars shown.  (hint: See Help facility in Excel).
                        Click the data series to which want to add error bars. On the format menu, click selected data series. On the X Error Bars tab or the Y Error Bars tab, select the desired option.

	x
	y

	1
	2

	2
	4

	3
	8

	6
	1

	7
	3

	8
	6
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· Error bars graphically express potential error amounts relative to each data marker in a data series. For example, you could show 5 percent positive and negative potential error amounts in the results of a scientific experiment.
· Chart types that support error bars   You can add error bars to data series in 2-D area, bar, column, line, xy (scatter), and bubble charts. For xy (scatter) and bubble charts, you can display error bars for the x values, the y values or both.
13.  How will you protect a workbook in MS Excel?                                                

· Now protect the workbook by clicking tools protection work book. Now all the cells which are not unlocked as above are protected from any modification.
14.   How to protect only selected cells in MS Excel?

· To protect a workbook in MS Excel, select only those cells in which the data values need to be input and unlock them by clicking format cells protection clear the lock. 
15. Explain the different forms of log functions available in MS Excel.  

· Returns the logarithm of a number to the base you specify.

· Syntax
· LOG (number, base)

· Number   is the positive real number for which you want the   logarithm.

· Base   is the base of the logarithm. If base is omitted, it is assumed to be 10.

                                   Examples
                  LOG (10) equals 1

                  LOG (8, 2) equals 3

                  LOG (86, 2.7182818) equals 4.454347

· LOGINV

· Returns the inverse of the lognormal cumulative distribution function of x, where ln(x) is normally distributed with parameters mean and standard_dev. If p = LOGNORMDIST(x,...) then LOGINV(p,...) = x.

· Use the lognormal distribution to analyze logarithmically transformed data.

· Syntax 

· LOGINV(probability,mean,standard_dev)

· Probability   is a probability associated with the lognormal distribution.

· Mean   is the mean of ln(x).

· Standard_dev   is the standard deviation of ln(x).

· The inverse of the lognormal distribution function is:

[image: image2]Remarks 

· If any argument is nonnumeric, LOGINV returns the #VALUE! error value.

· If probability < 0 or probability > 1, LOGINV returns the #NUM! error value.

· If standard_dev <= 0, LOGINV returns the #NUM! error value. 

          Example
· LOGINV (0.039084, 3.5, 1.2) equals 4.000014

· EXP 
· Returns e raised to the power of number. The constant e equals 2.71828182845904, the base of the natural logarithm.

          Syntax
          EXP (number)

           Number   is the exponent applied to the base e.

         Remarks 

· To calculate powers of other bases, use the exponentiation operator (^).

· EXP is the inverse of LN, the natural logarithm of number. 

           Examples
· EXP(1) equals 2.718282 (the approximate value of e)

· EXP (2) equals e2, or 7.389056

            LN

· Returns the natural logarithm of a number. Natural logarithms are based on the constant e (2.71828182845904).

             Syntax
             LN(number)

· Number   is the positive real number for which you want the natural logarithm.

              Remarks
· LN is the inverse of the EXP function.

               Examples
· LN(86) equals 4.454347

· LN (2.7182818) equals 1

· LN(EXP(3)) equals 3

· EXP(LN(4)) equals 4

                LOG10

· Returns the base-10 logarithm of a number.

                 Syntax
                 LOG10 (number)

· Number   is the positive real number for which you want the base-10 logarithm.

                  Examples
· LOG10(86) equals 1.934498451

· LOG10(10) equals 1

· LOG10 (1E5) equals 5

· LOG10 (10^5) equals 5      

16.  In MS Excel, the argument of the sin functions should be in radians.    Assume that you are provided with a set of angles in degrees.  Use radians function in MS Excel to express the angles in radians and then find out the sin of these functions. 

	degree
	radians
	sin(radians)

	10
	0.174603
	0.17371697

	20
	0.349206
	0.34215142

	30
	0.523808
	0.50018147

	40
	0.698411
	0.64300163

	50
	0.873014
	0.7662689

	60
	1.047617
	0.86623489

	70
	1.222219
	0.93985975

	80
	1.396822
	0.98490464

	90
	1.571425
	0.9999998


17. Use of Help facilities in Excel:  Go through the Help facilities in Excel and study several different types of functions.  Explain the application of three different uncommon functions using your own examples. 
                QUOTIENT

· Returns the integer portion of a division. Use this function when you want to discard the remainder of a division.

· If this function is not available, and returns the #NAME? error, install and load the Analysis ToolPak add-in.

[image: image3]Its method is, on the Tools menu, click  Add-Ins, select Analysis  ToolPak box, then click ok.
                Syntax

QUOTIENT(numerator,denominator)

· Numerator   is the dividend.

· Denominator   is the divisor.

                 Remark
· If either argument is nonnumeric, QUOTIENT returns the #VALUE! error value.

Example
The example may be easier to understand if you copy it to a blank worksheet.

  

	 


	1


	2


	3


	4



	
	A

B

Formula

Description (Result)

=QUOTIENT(5, 2)

Integer portion of 5/2 (2)

=QUOTIENT(4.5, 3.1)

Integer portion of 4.5/3.1 (1)

=QUOTIENT(-10, 3)

Integer portion of -10/3 (-3)




SQRT

· Returns a positive square root.

Syntax
SQRT(number)

· Number   is the number for which you want the square root.

Remark
· If number is negative, SQRT returns the #NUM! error value.

Example
· The example may be easier to understand if you copy it to a blank worksheet.

	 


	1


	2



	
	A

Data

-16

Formula

Description (Result)

=SQRT(16)

Square root of 16 (4)

=SQRT(A2)

Square root of the number above. Because the number is negative, an error is returned (#NUM!)

=SQRT(ABS(A2))

Square root of the absolute value of the number above (4)




PI

· Returns the number 3.14159265358979, the mathematical constant pi, accurate to 15 digits.

Syntax 

PI( )

Example
· The example may be easier to understand if you copy it to a blank worksheet.

	A

	Radius

	3

	Formula
	Description (Result)

	=PI()
	Pi (3.14159265358979)

	=PI()/2
	Pi/2 (1.570796327)

	=PI()*(A2^2)
	Area of a circle, with the radius above (28.27433388)


18.   Calculation using Formulas: Select any formula (as complicated as possible) from any one of your textbooks. Use Excel to calculate this formula, by entering the constants and the variables separately.  (For example:
i. Gas constant = … units

ii. Temperature = …. units

iii. Pressure        =  ..  units

iv. Voulme        =   formula)
· nRT=PV

where n=number of mol



P=pressure



V=volume



R=gas constant



T=temperature

	variables
	value
	unit

	P=
	90.8
	kPa

	V=
	1.2
	L

	R=
	5.73
	LkPa / K mol

	T=
	1.92
	K


	n=
	9.904014


19.Multiplot: Write down any one formula with two constants (a and b) and one variable (x). (eg. y=a sin(bx) or y=a x + b log (x) …etc).  You can also make up your own formula.  Use Excel to calculate your chosen formula for a range of x values at five different sets of constant values and tabulate them as x vs y with x in the first column and y in the next four columns as follows:

	No.
	x
	y values calculated using different set of constants

	
	
	a= …. b=…
	a= …. b=…
	a= …. b=…
	a= …. b=…

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Plot all the four curves in the same plot and label them differently.  Comment on the effect of the constants on these plots.

	constant
	value
	constant
	value
	
	
	
	
	

	a1=
	2
	b1=
	0
	
	
	
	
	

	a2=
	4
	b2=
	3
	
	
	
	
	

	a3=
	6
	b3=
	5
	
	
	
	
	

	a4=
	8
	b4=
	7
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	series
	X
	Y values calculated using different set of constant
	
	
	

	 
	 
	Y1
	Y2
	Y3
	Y4
	
	
	

	1
	1
	9
	14
	18
	22
	
	
	

	2
	2
	9
	17
	23
	29
	
	
	

	3
	3
	9
	20
	28
	36
	
	
	

	4
	4
	9
	23
	33
	43
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20. Solving Simultaneous Equations: Write a set of five equations with five variables (eq. p, q, r, s, t and u) and solve them using Excel.  Verify your answer by back substitution.

· P+3Q+5R-5S+3T=3

· 6P-3Q+7R-2S+4T=6

· 3P+5Q-7R+5S-2T=3

· 4P-4Q-5R+S+7T=2

· 2P+3Q-2R+S-3T=4

	Coefficient matrix(5x5)
	 
	 
	constant vector
	solution vector

	1
	3
	5
	-5
	3
	3
	1.342507645

	6
	-3
	7
	-2
	4
	6
	0.085626911

	3
	5
	-7
	5
	-2
	3
	-0.20795107

	4
	-4
	-5
	1
	7
	2
	-0.770642202

	2
	3
	-2
	1
	-3
	4
	-0.470948012


	Determinant coefficient matrix

	7848
	 
	 


	X4 Coefficient matrix
	 
	 

	1
	3
	5
	3
	3

	6
	-3
	7
	6
	4

	3
	5
	-7
	3
	-2

	4
	-4
	-5
	2
	7

	2
	3
	-2
	4
	-3


	X1 Coefficient matrix
	 
	 
	 

	3
	3
	5
	-5
	3

	6
	-3
	7
	-2
	4

	3
	5
	-7
	5
	-2

	2
	-4
	-5
	1
	7

	4
	3
	-2
	1
	-3

	X2 Coefficient matrix
	 
	 
	 

	1
	3
	5
	-5
	3

	6
	6
	7
	-2
	4

	3
	3
	-7
	5
	-2

	4
	2
	-5
	1
	7

	2
	4
	-2
	1
	-3

	X5 Coefficient matrix
	 
	 
	 

	1
	3
	5
	-5
	3

	6
	-3
	7
	-2
	6

	3
	5
	-7
	5
	3

	4
	-4
	-5
	1
	2

	2
	3
	-2
	1
	4


	X3 Coefficient matrix
	 
	 

	1
	3
	3
	-5
	3

	6
	-3
	6
	-2
	4

	3
	5
	3
	5
	-2

	4
	-4
	2
	1
	7

	2
	3
	4
	1
	-3


21. Solver exercise: The following data set is obtained in an experiment:

	R
	V

	0.5
	127.0355

	1.0
	48.0715

	1.5
	12.1348

	2.0
	8.3139

	2.1
	5.3366

	2.2
	3.1064

	2.3
	1.5361

	2.4
	0.5472

	2.5
	0.0689

	2.6
	0.0374

	2.7
	0.3957

	2.8
	1.0921

	2.9
	2.0807

	3.0
	3.3199

	3.1
	4.7728

	3.2
	10.0998

	3.5
	20.7786

	4.0
	31.9924

	4.5
	42.6319

	5.0
	52.1824

	5.5
	60.4667

	6.0
	67.4911


Use the solver module in Excel to fit the data using the equation 

V=a(1-exp(-b(R-c)))2,

where a, b and c are constants to be determined.  Use solver to determine these constants.  Calculate the V values using the values of a, b and c that you had found out by excel.  Plot the experimental and the calculated data in the same plot and label them properly.  What is the value of V at R=1.25 and R=c?

	R
	V
	
	constant
	
	v(calculated)

	0.5
	127.0355
	
	a=
	100
	128.0167

	1
	48.0715
	
	b=
	0.344
	63.14401

	1.5
	12.1348
	
	c=
	2.7
	26.11647

	2
	8.3139
	
	
	
	7.412908

	2.1
	5.3366
	
	
	
	5.255318

	2.2
	3.1064
	
	
	
	3.522297

	2.3
	1.5361
	
	
	
	2.17611

	2.4
	0.5472
	
	
	
	1.181854

	2.5
	0.0689
	
	
	
	0.507257

	2.6
	0.0374
	
	
	
	0.12249

	2.7
	0.3957
	
	
	
	0

	2.8
	1.0921
	
	
	
	0.114346

	2.9
	2.0807
	
	
	
	0.442047

	3
	3.3199
	
	
	
	0.961448

	3.1
	4.7728
	
	
	
	1.652582

	3.2
	10.0998
	
	
	
	2.497058

	3.5
	20.7786
	
	
	
	5.787863

	4
	31.9924
	
	
	
	13.00208

	4.5
	42.6319
	
	
	
	21.30977

	5
	52.1824
	
	
	
	29.88803

	5.5
	60.4667
	
	
	
	38.23325

	6
	67.4911
	
	
	
	46.05552

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	R
	V
	
	
	
	

	1.25
	41.82778
	
	
	
	

	c(2.644)
	0
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22. Grades distribution: Consider a class consisting of 12 to 20 students.  Create their mark list in their final exam.   The list should contain their names and their marks in two columns. Use the nested “if condition” to determine their grades (eg. A, B ….) and list them in the third column.  Present their grade distribution as a histogram and as a pie chart.

	Name
	Mark
	Grade
	Grade
	Number of student
	
	
	

	Fizi
	95
	A
	A
	5
	
	
	

	Amir
	87
	A
	B
	5
	
	
	

	Reza
	70
	B
	C
	1
	
	
	

	Hakim
	100
	A
	D
	1
	
	
	

	Nibal
	77
	B
	E
	2
	
	
	

	Amir
	87
	A
	F
	0
	
	
	

	Amin
	45
	D
	 
	 
	
	
	

	Sraya
	39
	E
	 
	 
	
	
	

	Hani
	36
	E
	 
	 
	
	
	

	Ahmad
	57
	C
	 
	 
	
	
	

	Ali
	67
	B
	 
	 
	
	
	

	Abu
	76
	B
	 
	 
	
	
	

	Jamal
	99
	A
	 
	 
	
	
	

	Linda
	77
	B
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23. Computerization of the laboratory report:  Present any of your experimental laboratory report involving detailed calculations and graphs, as an Excel workbook.  Your report should be self-contained and contain all the details to verify your graphs and results.  In short it should look as lab report that you would submit after completing your experiment.

Instantaneous Velocity
· Imagine that you take a trip in you car along a perfectly straight highway. At the end of your journey, it is relatively simple task to calculate your average velocity. The car’s odometer gives you the distance traveled, a compass can gives direction, and a watch can supply the time interval. However, such a calculation would omit a great deal of information about what actually occur on your trip. 

· More precisely, the instantaneous velocity v is define as the limit of the average velocity as the time interval t  becomes infinitesimally short. In mathematical language this is written as 

V= lim  v /t



     t0  
Positions of a Runner at Specific Instants of Time

	t(s)
	x(m)

	1
	1

	1.01
	1.02

	1.1
	1.21

	1.2
	1.44

	1.5
	2.25

	2
	4

	3
	9


Discussion
· To better understand the meaning of instantaneous velocity as expressed by equation v /t , consider the data in the table.

· You have been observing a runner racing on a track. One second after starting into motion, the runner has moved to a position 1.00 m from the starting point; at t = 1.50 s, the runner is 2.25 m from the starting point; and so on.
Result
· The graphical interpretation of instantaneous velocity.
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Conclusion

· The instantaneous velocity of the runner at time 2 s equals the slope of the tangent line at that point.
24. Exercises done in the computer lab: Present a complete report of all the excel exercises done during the lab hours.  

· Exercises non linear curve fitting

	Height(cm)
	Weight(kg)
	SUMMARY OUTPUT
	
	
	
	
	
	
	

	132
	54
	
	
	
	
	
	
	
	
	
	

	134
	53
	
	Regression Statistics
	
	
	
	
	
	
	

	145
	56
	
	Multiple R
	0.912032
	
	
	
	
	
	
	

	147
	57
	
	R Square
	0.831803
	
	
	
	
	
	
	

	165
	68
	
	Adjusted R Square
	0.810778
	
	
	
	
	
	
	

	187
	73
	
	Standard Error
	4.869025
	
	
	
	
	
	
	

	197
	77
	
	Observations
	10
	
	
	
	
	
	
	

	201
	79
	
	
	
	
	
	
	
	
	
	

	234
	73
	
	ANOVA
	
	
	
	
	
	
	
	

	245
	82
	
	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	
	
	
	Regression
	1
	937.9407
	937.9407
	39.56319
	0.000235329
	
	
	

	
	
	
	Residual
	8
	189.6593
	23.70741
	
	
	
	
	

	
	
	
	Total
	9
	1127.6
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	
	
	
	Intercept
	22.30767
	7.301373
	3.05527
	0.015695
	5.470661709
	39.14468
	5.470662
	39.14468

	
	
	
	Height(cm)
	0.251216
	0.039939
	6.289928
	0.000235
	0.159115612
	0.343317
	0.159116
	0.343317


· Graphing with MS Excel
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· Matrix

	Coefficient Matrix (2x2)
	
	Constant vector
	Solution Vector

	3
	-1
	5
	2

	-2
	10
	6
	1

	
	
	
	

	Determinant of Coefficient Matrix
	
	
	

	28
	
	
	

	
	
	
	

	X1 coefficient matrix
	
	
	

	5
	-1
	
	

	6
	10
	
	

	X2 coefficient matrix
	
	
	

	3
	5
	
	

	-2
	6
	
	


Non Linear curve fitting

	time
	Al13#2
	Data
	Residuals
	Square
	Variables
	

	0.666667
	84.59824
	85.47527425
	0.877032591
	0.769186166
	f1=
	98.99036018

	1.000000
	78.51778
	78.22679425
	-0.290985622
	0.084672632
	f2=
	3.6885476

	1.333333
	71.7586
	71.614655
	-0.143946621
	0.02072063
	k1=
	0.276023274

	1.666667
	64.57049
	65.58292303
	1.012437555
	1.025029804
	k2=
	0.00781808

	2.000000
	60.6578
	60.08058155
	-0.577214176
	0.333176205
	B=
	-0.546445535

	2.333333
	56.07768
	55.06109822
	-1.016577092
	1.033428984
	
	

	2.666667
	51.29356
	50.48203098
	-0.811529639
	0.658580355
	SSR=
	25.72920816

	3.000000
	46.85324
	46.3046685
	-0.548572514
	0.300931803
	
	

	3.333333
	42.74232
	42.49370226
	-0.248615601
	0.061809717
	
	

	3.666667
	39.14049
	39.01692742
	-0.123558003
	0.01526658
	
	

	4.000000
	35.72783
	35.84496997
	0.117138032
	0.013721318
	
	

	4.333333
	32.82424
	32.95103797
	0.126802915
	0.016078979
	
	

	4.666667
	30.06691
	30.31069451
	0.243784307
	0.059430789
	
	

	5.000000
	27.85638
	27.90165073
	0.045271819
	0.002049538
	
	

	5.333333
	25.64641
	25.70357702
	0.057163329
	0.003267646
	
	

	5.666667
	23.39814
	23.69793074
	0.299787447
	0.089872514
	
	

	6.000000
	21.52553
	21.86779921
	0.342270894
	0.117149365
	
	

	6.333333
	19.8116
	20.19775638
	0.386160237
	0.149119728
	
	

	6.666667
	18.26188
	18.67373219
	0.411847687
	0.169618517
	
	

	7.000000
	17.0676
	17.28289336
	0.215295859
	0.046352307
	
	

	7.333333
	15.51211
	16.01353466
	0.501428101
	0.25143014
	
	

	7.666667
	14.49668
	14.85497977
	0.358301378
	0.128379877
	
	

	8.000000
	13.46135
	13.79749085
	0.33613698
	0.112988069
	
	

	8.333333
	12.5865
	12.83218601
	0.245683139
	0.060360205
	
	

	8.666667
	12.08511
	11.95096411
	-0.134144019
	0.017994618
	
	

	9.000000
	10.88754
	11.14643609
	0.258898957
	0.06702867
	
	

	9.333333
	10.17969
	10.41186242
	0.232170311
	0.053903053
	
	

	9.666667
	9.519562
	9.741095951
	0.221533952
	0.049077292
	
	

	10.000000
	9.163994
	9.128529905
	-0.035464505
	0.001257731
	
	

	10.333333
	8.662764
	8.569050332
	-0.093713269
	0.008782177
	
	

	10.666667
	8.128461
	8.057992804
	-0.070468143
	0.004965759
	
	

	11.000000
	7.45005
	7.591102901
	0.141052947
	0.019895934
	
	

	11.333333
	7.11257
	7.164500171
	0.051930375
	0.002696764
	
	

	11.666667
	6.938831
	6.774645252
	-0.164185413
	0.02695685
	
	

	12.000000
	6.255451
	6.418309898
	0.16285934
	0.026523165
	
	

	12.333333
	6.076879
	6.092549625
	0.015670496
	0.000245564
	
	

	12.666667
	6.076879
	5.79467877
	-0.282200359
	0.079637043
	
	

	13.000000
	5.72133
	5.522247739
	-0.199081983
	0.039633636
	
	

	13.333333
	5.398988
	5.273022259
	-0.125965543
	0.015867318
	
	

	13.666667
	5.03842
	5.044964446
	0.006544826
	4.28347E-05
	
	

	14.000000
	5.03842
	4.836215548
	-0.202204073
	0.040886487
	
	

	14.333333
	4.701138
	4.645080193
	-0.056057681
	0.003142464
	
	

	14.666667
	4.705618
	4.470012033
	-0.235605655
	0.055510024
	
	

	15.000000
	4.701138
	4.309600641
	-0.391537233
	0.153301405
	
	

	15.333333
	4.527225
	4.162559563
	-0.364665267
	0.132980757
	
	

	15.666667
	4.527225
	4.027715424
	-0.499509406
	0.249509647
	
	

	16.000000
	4.022737
	3.903997985
	-0.118738875
	0.01409892
	
	

	16.333333
	4.022737
	3.790431078
	-0.232305782
	0.053965976
	
	

	16.666667
	4.022737
	3.686124336
	-0.336612524
	0.113307991
	
	

	17.000000
	4.022737
	3.590265654
	-0.432471205
	0.187031343
	
	

	17.333333
	3.843987
	3.502114308
	-0.341872552
	0.116876842
	
	


[image: image7.emf]Spectral fit

0

10

20

30

40

50

60

70

80

90

0 100 200 300

Time

absorbance

model

residual

Experiment


· Goal seek

	Initial Guess
	Formula

	1.4022102
	-0.05692478

	1.432746
	0.916407511

	1.4000002
	-0.123513997


· Solving equation using solver

	Exercise 5
	

	
	
	

	X1=
	1
	

	X2=
	2.285714
	

	X3=
	3
	

	
	
	

	0.571429
	
	

	-0.28571
	
	

	0.285714
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