1.
The following table shows journeys made in a week and the price of the fare on the bus to make the journey. Find the total transport expenditure in a week, expressed first in sigma notation and then as a scalar answer.

	Journey
	Number of visits per week (x)
	Fare

(p)

	Park
	2
	20p

	Gym
	3
	35p

	Cinema
	1
	50p

	Shops
	2
	15p

	Grandma
	1
	25p


Answer Guidelines

First, label the journeys and fares:
	Journey
	
	Number of visits per week (x)
	Fare

(p)
	

	Park
	x1
	2
	20p
	p1

	Gym
	x2
	3
	35p
	p2

	Cinema
	x3
	1
	50p
	p3

	Shops
	x4
	2
	15p
	p4

	Grandma
	x5
	1
	25p
	p5


Expenditure per destination is given the fare (p) multiplied by the number of visits (x) i.e. px.  
For the week, the total travel expenditure (E) is given by 

E = p1x1 + p2x2 + p3x3 + p4x4 + p5x5 =£2.50

Writing this in sigma notation

E = 
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2.

A family buys approximately 100 different types of good each week. The price of each good can be assumed to be constant for the week. Create an algorithm to work out how much of the weekly salary after tax remains when all the week’s purchases have been made.
Answer Guidelines

1.  Create a table which has 4 columns (Excel would be a good way of doing this)
2.  Head the columns:  good; quantity; price per unit; expenditure

3.  Insert the first good, the quantity purchased the price per unit. Calculate the expenditure by multiplying the quantity purchased by the price per unit
4.  Repeat step 3 for all the goods purchased in the week

5.  Add up the column of expenditures.

6.  Subtract the total of expenditures from the weekly salary after tax. This is the answer.

In Excel, the table would look like:

	Good
	Quantity purchased
	Price per unit
	Expenditure

	bread
	2
	79
	1.58

	milk
	9
	32
	2.88

	 etc
	 
	 
	 

	 
	 
	 
	 

	 
	 
	 
	 

	 
	 
	TOTAL
	4.46


Formula could be entered into the Expenditure column to automate the process and the function ‘SUM (    )’ could be used to find the Total.

3.
Cream Investments purchase shares from two individuals, Mr A and Ms B. From each individual they buy shares from a company called Excell and a company called Superba. The records show that Mr A was paid £800 for his 1000 shares in Excell and his 400 shares in Superba. Ms B was paid £500 for her 500 shares in Excell and her 300 shares in Superba.

(a) Represent the transactions between Cream Investments and Mr A and Ms B algebraically using ‘E’ to represent Excell shares and ‘S’ to represent Superba shares.

(b) Using the algorithm A3 (p58 of text) or otherwise, find the price paid per share to Mr A and Ms B (you may assume that Cream Investments paid the same price per Excell share to each individual and the same price per Superba share to each individual)

(c) If Cream paid different prices to Mr A and Ms B for Excell shares, how would this affect your answer in (b) above?

Answer Guidelines

(a) Mr A’s transaction:  1000E + 400S = 800

Ms B’s transaction:    500E + 300S = 500

(b) 1000E + 400S = 800 
 eqn 1

  500E + 300S = 500
 eqn 2
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500E + 0.4*500S = 0.8*500

500E + 200S = 400
  eqn 4

            100S = 100
  eqn 5



S = 1

  eqn 6


       0.4S = 0.4

  eqn 7



E = 0.4
  eqn 8

(c) If the price paid to Mr A was Ea and the price paid to Ms B was Eb, the transactions would be as follows:

Mr A’s transaction:  1000 Ea + 400S = 800

Ms B’s transaction:    500 Eb + 300S = 500

It would not be possible to solve the set of equations as there would be three unknowns and only two equations.

4.
An investor monitors the share value of his portfolio of shares on a monthly basis.  

(a) Using months as the column heading, what sort of array would be produced at the end of a year?

(b) Interpret the sum of each column in this array

(c) Use sigma notation to identify the sum in (b) above.

Answer Guidelines

(a) The array would be 12 columns wide, with one column for each month of the year and one row for each share in their portfolio

	X11
	X12
	X13
	X14
	X15
	X16
	X17
	X18
	X19
	X1 10
	X1 11
	X1 12

	X21
	X22
	X23
	X24
	X25
	X26
	X27
	X28
	X29
	X2 10
	X2 11
	X2 12

	X31
	X32
	X33
	X34
	X35
	X36
	X37
	X38
	X39
	X3 10
	X3 11
	X3 12

	……
	
	
	
	
	
	
	
	
	
	
	

	……
	
	
	
	
	
	
	
	
	
	
	

	Xn1
	Xn2
	Xn3
	Xn4
	Xn5
	Xn6
	Xn7
	Xn8
	Xn9
	Xn 10
	Xn 11
	Xn 12


(b) The sum of each column would be the total value of the portfolio in the month.

(c) For the jth column 
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5.

A multinational firm has production units in India, Ireland and Italy. In India, they employ 45 full time males, 155 full time females, 10 part time males and 450 part time females. In Ireland they employ 20 full time males, 60 full time females, 50 part time males and 60 part time females. In Italy, they employ 70 full time males, 170 full time females, 5 part time males and 55 part time females.  

(a) Create a matrix for employment for this multinational firm.  

(b) Use sigma notation to identify the row total and the column totals. Interpret what these mean for the multinational firm.

(c) Use sigma notation to identify the total of all elements of the matrix. Interpret what this means for the multinational firm.

Answer Guidelines


	45
	155
	10
	450

	20
	  60
	50
	  60

	70
	170
	5
	55


If the rows are the countries but it would be equally correct if the columns are the countries then the matrix would look like: 

	45
	20
	70

	155
	60
	170

	10
	50
	5

	450
	60
	55


(a) In the first case, the row totals would represent the number of people employed in each country:  
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 for Italy.

The column totals would be the number of full time males 
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 and part time females  
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If the matrix is transposed, as in the second case, the interpretation of rows and columns is also transposed.

(b) Total = 
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. This is the total number of people employed by the multinational firm.
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