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Crescent Girls’ School

Additional Mathematics

Worksheet: Matrices (2) - Applications
Name:_______________________________ (           )                                       Class:_______________

1. A company manufactures 3 styles of TV cabinets. The 3 styles require different amounts of wood and different durations for construction. The table below shows the amounts of wood and the time required to manufacture one TV cabinet of each style. 

	Style
	Amount of wood required (m2)
	Construction duration (h)

	I
	5
	12

	II
	6
	10

	III
	4
	9


Each style comes in 2 grades, A and B, which use different types of wood and have different labour cost per hour. The table below shows the cost of wood per square metre and the cost of labour per hour for each grade.

	Grade
	Cost of wood per m2
	Labour cost per hour

	A
	$20
	$30

	B
	$15
	$25


(i) Find the cost of manufacturing a style I, Grade B TV cabinet.

(ii) Write down 2 matrices such that the elements of their product under matrix multiplication would show the different cost of manufacturing TV cabinets of different styles and grades. Find this product.

The company receives an order for 3 grade A and 5 grade B TV cabinets of each style. 

(iii) By using the matrix product found in (ii) and a further matrix, obtain the matrix which shows the total cost of manufacturing 3 grade A and 5 grade B TV cabinets of each different style. Hence, find the total cost incurred by the company in order to fulfill the order placed. 
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2. The table below shows the number of coins of various denominations collected at 5 supermarkets     for the Community Chest of Singapore during a particular month.

	Supermarket
	1-cent
	5-cent
	10-cent
	50-cent

	A
	520
	258
	315
	75

	B
	780
	348
	485
	57

	C
	630
	524
	386
	120

	D
	780
	322
	218
	96

	E
	490
	516
	562
	88


(a) Write down two matrices such that the elements of their product under matrix multiplication gives the amount collected by the supermarkets.

(b) Write down three matrices so that the product of these matrices will give the total amount collected by the five supermarkets altogether. Find this amount.
3. A furniture company manufactures three designs of wardrobe. 

Design I needs 5 square units of wood and 10 hours to make.

Design II needs 4 square units of wood and 12 hours to make.

Design III needs 6 square units of wood and 11 hours to make.

For each design, the customer can choose either package A or package B. Package A is more expensive as the quality of wood used and the workmanship are better. The selling price for the two packages are computed based on the rates as shown: 

Package A:

$30 per square unit of wood used and $20 per hour of labour.

Package B: 
$25 per square unit of wood used and $18 per hour of labour.

(i) Write down two matrices only such that the elements of their product under matrix multiplication would give the unit selling price of each design of wardrobe under each package. Find this product.

(ii) In the year 2001, the sales of the wardrobes is as given in the table:

	
	Number of wardrobes sold

	Design
	Package A
	Package B

	I
	30
	50

	II
	25
	35

	III
	15
	42


Using the matrix found in part (i) and a further matrix, find the amount earned under each package for the year 2001. Which package earned more money? Give a reason why this is so.
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4. An ice-cream factory produces boxes of ice-cream in four flavours and delivers them to three different stores. The number of boxes of ice-cream supplied in each delivery, the cost price per box together with the number of deliveries made to each store in July are shown in the table below.

	Flavours of ice-cream
	Number of boxes in each delivery
	Number of deliveries in July

	
	A
	B
	C
	D
	

	Names of stores
	P
	30
	40
	50
	30
	12

	
	Q
	20
	30
	60
	50
	20

	
	R
	30
	60
	60
	40
	17

	Cost price per box
	$3.30
	$3.10
	$3.20
	$3.50
	


(a) Write down two matrices such that the elements of their product, under matrix multiplication, will give the cost of ice-cream delivered to each store per delivery. Find the product of these two matrices.

(b) Write down two matrices such that the elements of their product, under matrix multiplication, will give the total number of boxes of each flavour leaving the factory in July. Obtain this product. Hence, or otherwise, write down the total number of boxes of ice-cream supplied by the factory to these three stores.
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5. A shop sells large and small tins of both white and grey paint. The numbers of tins of each type that were sold one day are given in the following table.

	
	Small
	Large

	White
	6
	4

	Grey
	7
	5


The selling price of a large tin and a small tin of either colour is $l and $s respectively. The total income from the sale of white paint was $90 and from the grey paint was $109. 

It is given that 
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(i) Write down an expression connecting A, B and C.

(ii) Find A-1.

(iii) Calculate A-1C

(iv) Explain the significance of your answer to part (iii).
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6.
In a special school, there are two blocks, A and B. In each block there are three types of rooms: classrooms, science laboratories and computer laboratories. Table 1 below shows the number of each type of rooms in the two blocks and table 2 shows the number of computers and built in cupboards in each of the three types of rooms.

Table 1

	
	Classrooms
	Science Laboratories
	Computer laboratories

	Blk A
	3
	6
	2

	Blk B
	10
	4
	3


Table 2

	
	Computers
	Built-in cupboards

	Classroom
	1
	6

	Science laboratories
	2
	10

	Computer laboratories
	20
	5
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 be the matrix giving he average installation costs in dollars of each computer and built-in cupboard, 
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(i) Find the matrix product PQ.

(ii) Evaluate the matrix product PQC and explain what the numbers in your answer represent.

(iii) Find the total cost of installing the built-in cupboards and computers in this school?
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7.
A café sells apple juice and orange juice, each in small and large glasses, the cost of a small glass of either drink is $1 and the cost of a large glass is $1.50. During a period of one hour the following number of glasses of drinks were sold.

	
	Small
	Large

	Apple juice
	8
	4

	Orange juice
	5
	2



Given that 
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(a) Find the inverse of A.

(b) Calculate AB.

(c) Explain what the numbers given in your answer to part (b) represents.
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8.
A company manufactures three types of kitchen cabinets and each type comes in two grades A and B.


Type 1
requires 5 square units of plywood and 16 hours to build.


Type 2
requires 8 square units of plywood and 20 hours to build


Type 3
requires 10 square units of plywood and 24 hours to build.


For grade A cabinets, the wood costs $28 per square unit and labour costs $32 per hour


For grade B cabinets, the wood costs $25 per square unit and labour cost $30 per hour.


Write down (i) A matrix P to represent the amount of materials and time required to build the three types of cabinets.


 
(ii) A matrix Q to represent the cost of materials and the cost of labour for each grade of cabinets.


(iii) Find their product.


(iv) Hence find the total cost in manufacturing all three types of cabinets for grade A and B.
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9.
The Acme Steel Company is a producer of stainless steel and aluminum containers. 

On a certain day, the following stainless steel containers were manufactured: 500 with 10 litres capacity and 350 with 5 litres capacity and 400 with 1 litre capacity.  

On the same day, the following aluminum containers were manufactured: 700 with 10 litres capacity, 500 with 5 litres capacity and 850 with 1 litre capacity.

For both stainless steel and aluminum containers, the amount of material used in each 10-litre container is 15kg, the amount used in each 5-litre container is 8kg, and the amount used in each 1-litre container is 3kg.

(i) Write down two matrices only such that the elements of their product under matrix multiplication show the day’s usage of each material. Find this product.

(ii) If stainless steel costs Acme $0.10 per kg and aluminum costs $0.05 per kg, find, by matrix multiplication the total cost of the day’s production.
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10.
A sugar merchant packs his sugar in bags of 1 kg, 2kg and 5kg. He supplies his sugar to 3 shops as shown in the table.

	
	1kg
	2kg
	5kg

	Shop P
	60
	40
	20

	Shop Q
	100
	60
	30

	Shop R
	200
	200
	100



The cost of 1kg, 2kg and 5kg bags are $1.20, $2.00 and $4.50 respectively. 

(i) Write down two matrices A and B, such that the elements of the matrix product AB give the total cost price of the sugar delivered to each store. Find the product AB.

(ii) In a particular month, shop P received 25 such deliveries, shop Q received 15 such deliveries and shop R, 10 deliveries. Write down matrix C to display these numbers. Hence, find, using the matrix product, the total number of packets of sugar supplied by the merchant in that month.
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11.
A supermarket sells 3 different packages of toiletry products and the contents of each package are as tabulated below.

	
	Toothpaste

(in tubes)
	Soap

(in pieces)
	Shampoo

(in tubes)
	Hair Gel

(in bottles)

	Package A

Package B

Package C
	2

3

6
	6

5

10
	2

4

6
	2

2

6



The cost of each item during normal period and “sales” period are as shown below.

	
	Normal Period
	“Sales” Period

	Tooth-paste per tube

Soap per piece

Shampoo per tube

Hair gel per bottle
	$2.80

$1.30

$4.80

$6.00
	$2.40

$1.10

$4.50

$5.20



Compile a matrix showing the various items in each package and another matrix showing the various prices of the items during normal period and during “sales” period. By matrix product, find the total cost for each package during normal period as well as during “sales” period, displaying you’re answers
(i) in a matrix,
(ii) in a table to show the meaning of each entry in the matrix in part (i).
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Answers.

1. (i) $375

(ii) 
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(b)
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3.
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(ii) Package A earned $25500, Package B earned $40926. Package B earned more because more customers bought the less expensive wardrobes.
4.
(a) 
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(b) 
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5.
(i) AB=C

(ii) 
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(iii) 
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(iv) A-1C=B; the selling price of a small tin =$7; the selling price of a large tin= $12
6.
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; $2530 is the total cost of installation at Blk A. $3490 is the total cost of installation at Blk B.

(iii) $6020

7.
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(c) 14 represents the total cost of apple juice and 8 represents the total cost of the orange juice.

8.
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(iv) $4939
9.
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(ii) 
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10.
(i) AB=
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(ii) C=
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(ii) 

	Package
	Cost during normal period
	Cost during “sales” period

	A

B

C
	$35.00

$46.10

$94.60
	$30.80

$41.10

$83.60
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