Answer Sheet – Level 3 Data representation and manipulation (7540-045) Assignment A

A1: Matrices are a method of representing ordered data. Explain what ordered data means and how matrices and variable data arrays are related in computer programs.
	


A2: Use index notation to reference the element values 3 and 5 in the matrix below.
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A3: Determine matrix C given that C = A + B
A = 
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  B = 
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A4: Determine matrix D given that D = A - B
A = 
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  B = 
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A5: Determine matrix E given that E = 3 × A
A = 
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A6: Determine matrix F given that F = G × H
G =  
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       H =   
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A7: Determine the inverse of Matrix G.

G =  
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A8: Determine the transposition of matrix H.


H =   
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A9: Solve for X and Y using matrix techniques, the simultaneous equations given below

3X + 5Y = 17 and 5X –Y = 5

	


A10: The two-dimensional vector V is rotated 90 degrees. 

Use matrix transformation methods to find V -1
V  =      
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A11: Plot the simple shape on graph paper whose coordinate vertices are given by the position vectors Q1, Q2, Q3, and Q4. Ensure that the graph includes the zero point (0,0).

Use the graph paper provided.
A12: Use the R matrix given to rotate the position vectors in Task A11 about zero and derive the resulting position vectors S1, S2, S3, and S4 .

R = 
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A13: Plot the simple shape on graph paper whose coordinate vertices are given in the resulting position vectors S1, S2, S3, and S4 from Task A12.

Use the graph paper provided.
A14: Show that the plotted shape of the position vectors S1, S2, S3, and S4 is a (/6 transposed image of Q1, Q2, Q3, and Q4. 

To do this assume the xy plane is to be rotated by ( = (/6 radians. Use x = rcos( and y = rsin(; where r is a radius to some arbitrary point  P(X1,Y1) to derive the R matrix used above to rotate the coordinates of the transposed image of Q1, Q2, Q3, and Q4. 

Show your workings.

	


B1: For the series U, give a functional expression for the addition of this series using sigma notation.
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B2: An Arithmetic Progression (A.P.) series shown below starts with the first term (a ) and ends with the last term (l ).  Derive a formula for the sum of these terms:
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B3: Use the series formula shown below to find the sum of 15 terms of an A.P. that starts with the number 3 and ends with 19:
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B4: A fair six-sided die is thrown. What is the probability of a multiple of 2 being thrown? Express the answer as a fraction.

	


B5: A fair six-sided die is thrown. What is the probability of a multiple of 3 being thrown? Express the answer as a decimal correct 2 decimal places.

	


B6: A fair six-sided die is thrown. What is the probability of a 6 being thrown? Express the answer as a percentage correct to 3 significant figures.

	


B7: The software program shown below, using recursive techniques draws the square spiral shown below. Use the series formula for the A.P. in Task B3 to express the line lengths of this spiral and hence calculate the total spiral length.

Square spiral
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Software program











start











to r_spiral: line











forward: line left 90











r_spiral sum: line –2











if line greater than –24 stop








end
	


B8: Amend the program square spiral in Task B7, to lengthen each spiral leg by two units but reduce the number of lines by three.
	


B9: Write a similar program as shown in Task B7 to produce the original spiral in reverse.
	


C1: Identify the components A to J of the graph labelled below and detail the properties of each component identified.
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C2: Explain the characteristics of undirected, directed and mixed graphs.

	


C4: What type of problem can be modelled by a weighted graph?
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