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KOS 1110 Computers in Science

Assignment 1 - Questions in Excel

Due date Thursday,  22-7-2004, 5pm
1. What is a spreadsheet program? How does it differ from a word processing program? 

Spreadsheet program is an application program that allows calculation and processing of number by using formula (a set of instruction that tell the program to perform a calculation and display it) and functions. The functions are available from the functions library. These numbers can be changed, and the spreadsheet quickly recalculates the new results. This program works with numbers and its interface consist of rows and columns. Examples of spreadsheet programs are MS Excel, Lotus 1-2-3, SPSS and Quattro Pro.

The difference between spreadsheet and word processing is word processing cannot be used to process numbers and perform calculation. Moreover, it has no functions library. Its interface is also plain;means that it has no rows and columns unless we include it ourselves. 

2. What is the difference between a worksheet and a workbook? 

Worksheet

· Basic document used to store data.

· It consists of grid rows and columns. The intersections of the rows and columns are called cells. If the worksheets are bound together, it is called workbook.

· It is used to store data and other objects like drawings, bitmaps and controls that are provided to create powerful worksheet, templates and applications.

· Example of worksheet is chart sheet that is linked to data worksheet and automatically update when the data changes.

Workbook

· It is also called as notebook.

· It contains numerous pages called worksheets represented by Tabs at the bottom Excel screen.

· It is stored as separate file in Excel. It can be named, moved, copied and      shared.

· It allows collection of data from worksheet and makes it a single file.

3. How do you copy and move cell contents?
How to copy cell contents:

First method:

a. From Menu Bar, go to Edit and select Copy.

b. Move to the cell where the content wants to be copied.

c. Go to Edit again and select Paste.

Second method (using Copy and Paste icons):

· Right click using the mouse. Make sure that the cursor is at the cell of the information.

· Select Copy.

· Go to the cell that wants to be copied.

· Click Paste.

Third method (using fill handle method; to copy the information in one cell to many cells)

· Move the mouse pointer over the square in the lower right corner of the selected cell.

· The mouse pointer changes to a cross-hair symbol.

· Hold down the left mouse button and drag to copy.

How to move cell contents:

· Go to Menu Bar.

· Select Edit then Cut

· Click where the cell is to be moved.

· Select Paste.

The other way is by using Cut and Paste icons same like when copying. But the difference is just select Cut instead of Copy.

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? 

Fill handle is used to copy information in one cell to many cells. The methods are: 

· Move the mouse pointer over the square in the lower right corner of the selected cell.

· The mouse pointer changes to a cross-hair symbol.

· Hold down the left mouse button and drag to copy.

How to create sequence:

· Enter the “pattern” to be replicated-such as consecutive numbers, numbers in a pattern such as odd or even and so on.

· Select at least two cells from the starting value of the pattern.

· Point the mouse pointer over the square in the lower left of the selected cells.

Hold down the left mouse button and drag to copy the pattern.

5. How do you create custom headers and footers? 

· From Menu Bar, go to View and select Header and Footer.

· A box will appear. To base a custom header or footer on an existing Header and Footer, click the Header or Footer in the Header or Footer box. Then click Custom Header or Custom Footer.

· Another box will appear.

· Type the text to be inserted and just click the box where you want it to appear in he worksheet. You can choose Left, Right or Center Section.

· To start  a new line in the box, just press Enter.

· To delete a section of a header or footer, just press Backspace.

· Make sure that the Header and Footer margin provides enough space for the custom Header and Footer.

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 address reference is an advantage in Excel. By using this, we don’t have to write formulas many times. When we write the formulas in one cell, it can be copied and the cell addresses in the new cells are automatically adjusted and the calculation is done. The answer will appear in the cell. For example, in cell F16, write the formula F12+F13. When we drag the formula to cell G17, the cell references in the formula will be changed but the formula is still the same which is G12+G13. 

How to change to an absolute reference:

By using dollar sign, the relative cell reference can be changed to absolute cell reference. This means that the cell address is not changed even though it is copied or paste to other rows or columns. For example, $C$7+$C$8. In this formula, we will get the same sum no matter what the cell reference is.

Mixed cell references refer to the one that adjust the column but not the row and vice versa. Eg: $A3/2- Fix the column;   A$3/2- Fix the row   

7. What is the formula bar? What is the name box? 
Formula bar is located at the top of the workbook window. It is below the standard and formatting toolbar. It is used to display the value or formula used in the active cell. It is also can be used to edit the contents of an active cell and enter value or formula.

Name box is located on the left side of the Formula bar. It identifies the reference of the active cell.
8. What is the difference between erasing the contents of a column and deleting the column?
Erasing the contents of  a column will erase only the contents of the column but the cell is still there.

Deleting the column will erase the column and the adjacent column will quickly replace the erased column.
9. How will you freeze a part of the worksheet?
· Select the pane to be frozen on the worksheet.
· Go to Windows and select Freeze Panes.
· For example, if we freeze the panes at cell M5, all rows above row number 5 and all columns to the left of column M remains visible when scrolling in the sheet.
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?
	Bar chart
	Histogram

	compares data, horizontally.The charts are horizontally.The values are organized horizontally and the data are vertically written.Usually it is used to compare among individual items.It can contain many data in one bar chart.


	creates a table where data values from the data set are counted into grouping levels or bins.

is used to get the picture how the data spread.By using this,we can know whether the numbers of orders fall into specific categories.


12. How will you put the error bars in the x-y plot? Explain using sample data. (hint: See Help facility in Excel)
· Click the data series which you want to add error bars.

· On the Format Menu, click Selected Data Series

· On the X Error Bar tab or the Y Error Bar tab, select the option you want.

· If we change the formula associated with the data series, the error bars will adjusted itself due to the changes.
13. Use of Help facilities in Excel:  You have seen the usage of some simple functions such as log, exp and sin in Excel.  Go through the Help facilities in Excel and study several different types of functions.  Explain the use of at least one uncommon function with a suitable example. 
One of the uncommon function is ACOSH. This function returns the inverse hyperbolic cosine of a number. Number must be greater than or equal to 1. The inverse hyperbolic cosine is the value whose hyperbolic cosine is number, so ACOSH(COSH(number)) equals number. Example:

Formula;   =ACOSH(10)               Result;  Inverse hyperbolic cosine of 10 (2.993223)
14. 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)
The formula chosen is:

f’=f(v-v0)/v

To get the answer for the frequency heard by the observer, the formula is written as :

=B10*(B11-B12)/B11(the formula written in the excel worksheet)
	The formula chosen
	f'=f(v-v0)/v

	Where;
	 

	f'=
	The frequency heard by the observer (Hz)

	f=
	The frequency of the source (Hz) 

	v=
	Velocity of sound (m/s) (constant value)

	v0=
	The speed of the observer (m/s)

	 
	 

	To calculate for the frequency heard by the observer;
	 

	f'
	90

	v
	345

	v0
	15

	 
	 

	Solution(f)
	86.09


15. 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).  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

	
	
	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.

The formula chosen is: y=ax+b
	No.
	x
	y values calculated using

	
	
	y1(a=1, b=2)
	y2(a= 3, b=4)
	y3(a=5, b=6)
	Y4(a=7, b=8)

	1
	3
	5
	13
	21
	29

	2
	6
	8
	22
	36
	50

	3
	9
	11
	31
	51
	71

	4
	12
	14
	40
	66
	92

	5
	15
	17
	49
	81
	113


[image: image1.emf]Chart x vs y

0

50

100

150

200

250

300

3 6 9 12 15

x

y

y4

y3

y2

y1


Comment: as the value of x increases, the value of y also increases.
16. 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.
	coefficient matrix (5x5)

	 

	 

	 

	 

	constant vector

	solution vector


	2

	3

	6

	-9

	-1

	-30

	2


	4

	-3

	8

	-2

	4

	68

	4


	1

	1

	2

	4

	-3

	20

	6


	-5

	-1

	7

	-1

	1

	30

	8


	8

	3

	-3

	6

	7

	128

	10


							
	determinant of coefficient matrix

						
	31482

						
							
	p coefficient matrix

						
	-30

	3

	6

	-9

	-1

		
	68

	-3

	8

	-2

	4

		
	20

	1

	2

	4

	-3

		
	30

	-1

	7

	-1

	1

		
	128

	3

	-3

	6

	7

		
							
	q coefficient matrix

						
	2

	-30

	6

	-9

	-1

		
	4

	68

	8

	-2

	4

		
	1

	20

	2

	4

	-3

		
	-5

	30

	7

	-1

	1

		
	8

	128

	-3

	6

	7

		
							
	r coefficient matrix

						
	2

	3

	-30

	-9

	-1

		
	4

	-3

	68

	-2

	4

		
	1

	1

	20

	4

	-3

		
	-5

	-1

	30

	-1

	1

		
	8

	3

	128

	6

	7

		
							
	s coefficient matrix

						
	2

	3

	6

	-30

	-1

		
	4

	-3

	8

	68

	4

		
	1

	1

	2

	20

	-3

		
	-5

	-1

	7

	30

	1

		
	8

	3

	-3

	128

	7

		
							
	t coefficient matrix

						
	2

	3

	6

	-9

	-30

		
	4

	-3

	8

	-2

	68

		
	1

	1

	2

	4

	20

		
	-5

	-1

	7

	-1

	30

		
	8

	3

	-3

	6

	128

		

	


17.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
	Data
	Residuals
	Square
	Variable
	 

	0.5
	127.0355
	137.248
	10.21247392
	104.2946236
	a=
	7.160227793

	1
	48.0715
	44.88492
	-3.186577814
	10.15427816
	b=
	0.857030817

	1.5
	12.1348
	11.77888
	-0.355924616
	0.126682332
	c=
	2.462989405

	2
	8.3139
	1.698552
	-6.615347541
	43.76282308
	 
	 

	2.1
	5.3366
	0.953484
	-4.383116109
	19.21170683
	SSR=
	11673.07185

	2.2
	3.1064
	0.457635
	-2.648764585
	7.015953825
	
	

	2.3
	1.5361
	0.16092
	-1.375180083
	1.891120261
	
	

	2.4
	0.5472
	0.02203
	-0.525170477
	0.27580403
	
	

	2.5
	0.0689
	0.00698
	-0.061920364
	0.003834131
	
	

	2.6
	0.0374
	0.087888
	0.050488309
	0.002549069
	
	

	2.7
	0.3957
	0.241953
	-0.153746596
	0.023638016
	
	

	2.8
	1.0921
	0.450596
	-0.641504076
	0.41152748
	
	

	2.9
	2.0807
	0.698743
	-1.381957075
	1.909805356
	
	

	3
	3.3199
	0.974228
	-2.345672348
	5.502178764
	
	

	3.1
	4.7728
	1.267288
	-3.50551194
	12.28861396
	
	

	3.2
	10.0998
	1.570148
	-8.529652067
	72.75496439
	
	

	3.5
	20.7786
	2.482605
	-18.29599507
	334.7434356
	
	

	4
	31.9924
	3.838018
	-28.15438167
	792.6692073
	
	

	4.5
	42.6319
	4.879237
	-37.75266347
	1425.263599
	
	

	5
	52.1824
	5.624708
	-46.55769217
	2167.6187
	
	

	5.5
	60.4667
	6.138861
	-54.32783894
	2951.514084
	
	

	6
	67.4911
	6.485914
	-61.00518602
	3721.632721
	
	


At R=1.25, V=23.92646957

At R=c, V=4.43894E-19
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18.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 Range
	Grade
	No.Student

	Irfan
	76
	B
	
	80-100
	A
	7

	Sabrina
	89
	A
	
	70-79
	B
	4

	Arif
	40
	D
	
	60-69
	C
	3

	Farah
	93
	A
	
	50-59
	D
	1

	Hafizi
	88
	A
	
	0-49
	F
	0

	Safiah
	83
	A
	
	
	
	

	Nadirah
	67
	C
	
	
	
	

	Syazwan
	75
	B
	
	
	
	

	Diyana
	86
	A
	
	
	
	

	Nadia
	66
	C
	
	
	
	

	Shahirah
	81
	A
	
	
	
	

	Helmi
	86
	A
	
	
	
	

	Najmi
	70
	B
	
	
	
	

	Mashitah
	60
	C
	
	
	
	

	Aishah
	71
	B
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19.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.

A spectrophotometer is employed to measure the amount of light that a sample absorbs. The instrument operates by passing a beam of light through a sample and measuring the 
intensity of light reaching a detector. In this experiment, the determination of  concentration of Cu  is conducted.
	Test Tube
	Blank
	1
	2
	3
	4
	5
	6

	A(ml)
	0.00
	0.50
	1.00
	2.00
	3.00
	4.00
	5.00

	Distilled Water(ml)
	5.00
	4.50
	4.00
	3.00
	2.00
	1.00
	0.00

	Total Volume(ml)
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00
	5.00

	
	
	
	
	
	
	
	

	The absorbance for all test tubes are obtained using spectrophotometer.
	
	
	

	
	
	
	
	
	
	
	

	Sample
	Absorbance
	Concentration of Cu(g/L)
	
	
	
	
	

	Blank
	0.0000
	0.00
	
	
	
	
	

	1
	0.0208
	0.10
	
	
	
	
	

	2
	0.0423
	0.20
	
	
	
	
	

	3
	0.0918
	0.40
	
	
	
	
	

	4
	0.1427
	0.60
	
	
	
	
	

	5
	0.1906
	0.80
	
	
	
	
	

	6
	0.2389
	1.00
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20.
Exercises done in the computer lab: Present a complete report of all the excel exercises done during the Week 2 lab hours.
Graphing with MS Excel

	Height
	Weight
	SUMMARY OUTPUT
	
	
	
	
	
	

	132
	54
	
	
	
	
	
	
	
	
	

	134
	53
	Regression Statistics
	
	
	
	
	
	
	

	145
	56
	Multiple R
	0.91203
	
	
	
	
	
	
	

	147
	57
	R Square
	0.8318
	
	
	
	
	
	
	

	165
	68
	Adjusted R Square
	0.81078
	
	
	
	
	
	
	

	187
	73
	Standard Error
	4.86903
	
	
	
	
	
	
	

	197
	77
	Observations
	10
	
	
	
	
	
	
	

	201
	79
	
	
	
	
	
	
	
	
	

	234
	73
	ANOVA
	
	
	
	
	
	
	
	

	245
	82
	 
	df
	SS
	MS
	F
	Significance F
	
	
	

	
	
	Regression
	1
	937.941
	937.94
	39.6
	0.0002
	
	
	

	
	
	Residual
	8
	189.659
	23.707
	
	
	
	
	

	
	
	Total
	9
	1127.6
	 
	 
	 
	
	
	

	
	
	
	
	
	
	
	
	
	
	

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

	
	
	Intercept
	22.3077
	7.30137
	3.0553
	0.02
	5.4707
	39.14468
	5.470662
	39.1446753

	
	
	Height
	0.25122
	0.03994
	6.2899
	0
	0.1591
	0.343317
	0.159116
	0.34331675
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Non-linear Curve Fitting

Trial 1
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Trial 2
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Matrix Operation In Excel
Matrix(2x2)

	Coefficient Matrix(2x2)
	
	Constant Vector
	Solution Vector

	16400
	3870
	0.957
	4.43045E-05

	3990
	6420
	0.559
	5.95366E-05

	
	
	
	

	Determinant of Coefficient Matrix
	
	
	

	89846700
	
	
	

	
	
	
	

	X1 coefficient matrix
	
	
	

	0.957
	3870
	
	

	0.559
	6420
	
	

	X2 coefficient matrix
	
	
	

	16400
	0.957
	
	

	3990
	0.559
	
	


Matrix(3x3)

	Coefficient Matrix(3x3)
	
	
	Constant Vector
	Solution Vector

	12200
	3210
	290
	0.846
	6.46674E-05

	4140
	6550
	990
	0.4
	1.41795E-05

	3000
	2780
	8080
	0.555
	3.97994E-05

	
	
	
	
	

	Determinant of Coefficient Matrix
	
	
	
	

	5.1189E+11
	
	
	
	

	
	
	
	
	

	X coefficient matrix
	
	
	
	

	0.846
	3210
	290
	
	

	0.4
	6550
	990
	
	

	0.555
	2780
	8080
	
	

	
	
	
	
	

	Y coefficient matrix
	
	
	
	

	12200
	0.846
	290
	
	

	4140
	0.4
	990
	
	

	3000
	0.555
	8080
	
	

	
	
	
	
	

	Z coefficient matrix
	
	
	
	

	12200
	3210
	0.846
	
	

	4140
	6550
	0.4
	
	

	3000
	2780
	0.555
	
	


Solving Equations in Excel Using Goal Seek
For this exercise, I tried several initial guesses.

	x
	1.3527
	
	x
	1.352727
	
	x
	1.352702

	 
	 
	
	 
	 
	
	 
	 

	f(x)
	1.48E-05
	
	f(x)
	0.00084
	
	f(x)
	7.96E-05

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	x
	1.404087
	
	
	
	
	
	

	 
	 
	
	
	
	
	
	

	f(x)
	3.7E-05
	
	
	
	
	
	


Comment: After using goal seek, the guess value of x will change to the accurate value.

Solving Simultaneous Equations in Excel Using Solver 
In this exercise, I tried several initial guesses.
	x1
	1
	
	x1
	1
	
	x1
	1

	x2
	2
	
	x2
	2
	
	x2
	2

	x3
	3
	
	x3
	2.999999
	
	x3
	3

	 
	 
	
	 
	 
	
	 
	 

	e1
	-7.9E-07
	
	e1
	-8.1E-07
	
	e1
	-3.3E-07

	e2
	-1.3E-06
	
	e2
	-1.5E-06
	
	e2
	-1.5E-06

	e3
	4.03E-08
	
	e3
	5.95E-07
	
	e3
	7.22E-07

	 
	 
	
	 
	 
	
	 
	 

	y
	2.19E-12
	
	y
	3.39E-12
	
	y
	3.01E-12


The answer is the same even different initial guesses were used.
