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	Bar Model Solutions 7C



[bookmark: _GoBack]Bar Models and Secondary Mathematics
[bookmark: _Hlk511987692]Lesson 7: Bar Models and Ratios 1 
Australian Curriculum: Mathematics (Years 7 and 8)
ACMNA173: Recognise and solve problems involving simple ratios.
ACMNA188: Solve a range of problems involving rates and ratios, with and without digital technologies 
Lesson abstract 
Students first learn how to solve simple practical problems involving a single ratio, using the bar model method as a tool for visualisation. Students then learn how to solve more difficult problems involving two ratios, where the ‘units’ from one ratio need to be subdivided to make them compatible with the other ratio. The lesson ends with students classifying the different ratios involved in computer monitor resolutions.
Mathematical purpose (for students)
A bar model can show ratios between quantities. 
Mathematical purpose (for teachers)
[bookmark: _Hlk511850391]This lesson begins with demonstrating how bar models can be used to visualise, and hence assist in solving, some very simple practical problems involving ratios and it progresses to problems involving several ratios and multiple conditions. The early tasks can be used to review early knowledge of ratios: students are given information about a ratio and/or two quantities and find a missing piece. Later problems involve three or more different quantities and two ratios, and the additional information in the question takes a variety of forms (e.g. difference between two sub-quantities). These problems extend students’ knowledge of ratios, especially when they need to combine apparently incompatible ratios. The bar models assist in tracking the information in the problem, revealing the relationships between known and unknown quantities and giving visual support to problem solving process.  The bar model method is intended to be a flexible tool that students can take with them from this topic to support problem solving in all mathematics areas. 

	Lesson Length
	                  120 minutes approximately

	Vocabulary Encountered
· quantity
· unit
· ratio
· equivalent ratios

	Lesson Materials
· Slide show ST4_Secondary_7a_Ratio.pptx
· Student Sheet 1 - Bar Model Examples 7A (1 per student) 
· Student Sheet 2 - Bar Model Examples 7B (1 per student)
· Student Sheet 3 - Bar Model Examples 7C (1 per student, optional)
· Calculators as desired
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	THE BAR MODEL METHOD




	We value your feedback after these lessons via https://www.surveymonkey.com/r/G6VGPZ8
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Introduction
This lesson focuses on how to solve simple practical problems involving ratios, using the bar model method as a tool for visualisation. Applications of ratios in real-life contexts are discussed through the problems. The problems are of increasing complexity through the lesson. This lesson enables students to ease into using the bar model for visualising comparative relationships between quantities.
[bookmark: _Hlk511851925]The examples and tasks are found in Student Sheet 1 - Bar Model Examples 7A and Student Sheet 2 - Bar Model Examples 7B and in the animated slide show ST4_Secondary_7a_Ratio.pptx. Solutions to the Tasks are on Teacher Sheet 1 - Bar Model Solutions 7B and also in the slide show.
This lesson anchors on 4 examples. Each example comes with two similar tasks for practice. Teachers can select them or supplement them according to student need.
A final optional task on Computer Screen Resolutions is in Student Sheet 3 - Bar Model Examples 7C, with solutions on Teacher Sheet 2 – Bar Model Solutions 7C.
Whole Class Examples
Example 1
This first example is one of the simplest problems involving ratios, where partial information about some quantities is given. Students need to complete the information about the quantities, to enable them to find the required ratios. The aim is to allow students to revisit whole number ratios, and at the same time appreciate how they can use bar models to help them visualise ratios go solve problems.
[bookmark: _Hlk511858691]Hand out Student Sheet 1 - Bar Model Examples 7A and Student Sheet 2 - Bar Model Examples 7B. 
Present Example 1 from the slide show ST4_Secondary_7a_Ratio.pptx The animation shows how the bar models are built up gradually as information is gathered and understood. 

	
Tim has 32 marbles, of which 12 are yellow and the rest are green. What is the ratio of:
(a) Number of yellow marbles to number of green marbles?
(b) Number of yellow marbles to total number of marbles?
(c) Total number of marbles to number of green marbles?




Sample solution
[image: ]

Teacher Notes
Understand
· Ask students to identify what quantities are being compared in the problem and how these quantities are related to each other.
· Ask students what unknown quantity is to be found. 

Plan & Do
· Get students to suggest which bar model (e.g. part-whole, comparison) or combination of bar models should be used to represent the information. Ask students to explain their selection. 
· This problem requires the use of the part-whole model.
· Two parts (the number of yellow marbles and the number of green marbles) collectively form one-whole (the total number of marbles Tim has).
· Allow students time to represent the relationships between the 3 quantities (yellow, green and total number of marbles). 
· Discuss the use of a bar model to show this relationship (we can use bar models for many problems, as it’s a useful way of visualising the problem). It is important to label the two parts and the entire bar with the precise quantities that they represent.
Enabling Prompts
· How many quantities are being compared in the ratio? Is there a missing quantity you have to find first, before you compare? Why?
· How do we show the number of yellow marbles and the number of green marbles and the total? (ANS: divide the bar into two parts; one part is longer than the other). Suggest that students draw a long bar and divide the 2 parts roughly proportionally; i.e. the part showing green marbles is slightly less than twice the length of the part showing yellow marbles, because 20 is less than double 12.  Although the bar models on the slideshow are drawn in exact proportion, this is rarely necessary and often not possible when actually solving a problem. 
· Can we find the answer without the model? (ANS: Yes; Part (a) is 12:20, found by counting). Is there another way for write the ratio? (ANS: Yes; simplest form)
· How can the model help you visualise why the ratio is 3:5?  (ANS: sub-divide the yellow part into 3 equal units; sub-divide the green part into 5 units; each unit is 4 marbles; 4 is a common factor of 12 and 20)
[bookmark: _Hlk511862979]Individual or group practice
· Students try Task 1 and Task 2 from Student Sheet 2 - Bar Model Examples 7B. Animated solutions are provided in the slideshow. 
Example 2
This is an example of the next most straightforward type of practical problem involving ratios, where a target ratio and partial information about the quantities are given. The task requires students to find all the quantities in the problem. The aim is to reinforce to the students the usefulness of the bar model method in helping them visualise ratios in the context of problem solving.

	Tim wants to mix concentrated orange juice with water in the ratio 2:5. 
If he has 150ml of concentrate, how much water should he add, and how much diluted juice will he get? 



Sample Solution
[image: ]
Teacher Notes
Understand
· Students read the problem.
· Discuss the problem as a group and ask students to:
· Explain what the ratio of 2:5 means in the context of this problem (ANS: for every 2 parts of orange juice, we need 5 parts of water).
· Discuss why it is important to maintain the ratio of 2:5. (ANS: Maintaining the ratio results in the taste remaining consistent; more juice requires more water be added, but you need to maintain the ratio to not alter the taste).
Plan & Do
· Get students to select which bar model (part-whole, comparison, stack or change) or a combination of bar models to represent the information. Ask students to explain their selection. 
· This problem requires the use of the part-whole model.
· Two parts (concentrated juice and water) collectively form one-whole (the total amount of diluted juice Tim gets in the end).
· Allow students time to represent the relationships between the 3 quantities in a bar model – focus on getting students to show the ratio 2:5 (the bar divided into 7 equal units, 2 of which represents the proportion of concentrated juice, the other 5 units represents the proportion of water). 
· Remind students to label the bar model.
Enabling Prompts
· How many quantities are being compared in the ratio here?
· How would you represent the two quantities and their relationship with the total amount of diluted juice Tim has in the end using a bar model?
· How do we show the ratio of 2:5 on the bar model?
· What does the problem want us to find?
· What other information is given in the problem? (Tim has 150 ml of concentrated juice)
· How can we incorporate this information into the bar model? 
· Can you explain how this information can help us? (since we know how much concentrated juice Tim uses, we can deduce how much water Tim needs to add to get the desired taste of the diluted juice)
· Are we able to map the units in the bar model to help us? (1 unit is 150 ÷2 since 2 units represents 150ml of concentrated juice using the ratio of 2: 5)

Individual or group practice
· Students try Task 3 and Task 4 from Student Sheet 2 - Bar Model Examples 7B. Animated solutions are provided in the slideshow. 
Example 3: Three Quantities and Two Ratios
This more complex problem involves two different ratios pertaining to three quantities A, B and C, where the ratios A:B and B:C are known. Students find A, B and C by visually identifying a common unit in all the quantities, using the bar model. They calculate the amounts involved using an additional value given in the question (e.g. the difference between two quantities).

	The ratio of red marbles to blue in a child’s toy box is 4:3, and the ratio of blue marbles to green is 6:7. If there are 84 marbles in total, how many are there of each colour? 



Sample Solution
[image: ]

Teacher Notes
Understand
· Students read the problem.
· Discuss the problem as a group and ask students to:
· Explain what the ratio of 4:3 means in this context (for every 4 red marbles, there are 3 blue marbles).
· Explain what the ratio of 6:7 means in this context (for every 6 blue marbles, there are 7 green marbles).
· Suggest how we can relate the 3 quantities (number of red, blue and green marbles) using the two sets of ratios. 
· Identify which quantity is common in both sets of ratios (blue marbles).

Plan & Do
· Get students to select which bar model (part-whole, comparison, stack or change) or combination of bar models would be best to represent the information. Ask students to explain their selection. 
· This problem requires the use of the comparison model.
· Two bars are aligned to show the difference between the number of red and blue marbles.
· The bars are divided into same-sized units representing a ratio of 4:3 (red marbles represented by 4 units within its bar, blue marbles represented by 3 units within its bar).
· Another two bars aligned to show the difference between the number of blue and green marbles.
· The bars are again divided in to same-sized units representing a ratio of 6:7.
· What is important: the bars for blue marbles in each set of ratios should be of the same length (because there is no change in quantity of blue marbles)
· Allow students time to represent the relationships between the two sets of ratios in the comparison model.
· Discuss how to arrange the 4 bars (from the two sets of ratios) so that we can make easy comparisons between the bars. 
· Draw students’ attention that there are two bars of the same length representing blue marbles; the first bar has to be divided in to 3 equal units (according to the first set of ratios); the second bar has to be divided into 6 equal units (according to the second set of ratios).
· Alert students that the first bar model for blue marbles needs to be sub-divided into 6 equal units so as to share the same-sized units as the second bar model for blue models. 
· Remind students to label the bar model.
Enabling Prompts
· How many sets of ratios are given in the problem?
· How many quantities are being compared here?
· How are the quantities being compared?
· What do the two sets of ratios tell you about how the quantities are related to each other?
· Has the quantity of blue marbles changed? (ANS: No; it stays the same).
· How would you represent the two sets of ratios and the quantities using bar models?
· How many bars do we need to draw to represent the three quantities? Why? (4 bars, because there are 2 sets of ratios; although there are 2 bars representing the same thing – quantity of blue marbles).
· Since the quantity of blue marbles remained the same, how can we draw the two bars representing the number of blue marbles? (ANS: two same-sized bars representing the number of blue marbles).
· How can we sub-divide the first bar representing blue marbles so that the bar has same-sized units as the second bar showing blue marbles? (ANS: each unit in the first bar is sub-divided into 2; now each of the blue bars have 6 units).
· What does this mean for the units in the red bar? (ANS: each unit has to be sub-divided into 2, after which the red bar will have 8 units now of equal size to the units in the green bar).
· Do the red, blue and green bars now have the same-sized units? (ANS: yes).
· How can we represent number of red, blue and green marbles in a ratio of 3 quantities now? (ANS: 8 : 6 : 7).
· What does the problem want us to find?
· What other information is given in the problem? (ANS: There are 84 marbles in total).
· How do we find the number of red, blue and green marbles using the new ratio (ANS: 8 : 6 : 7) and the total number of marbles?
Individual or group practice
· Students try Task 5 and Task 6 from Student Sheet 2 - Bar Model Examples 7B. Animated solutions are provided in the slideshow. 
Example 4: Ratio of Three Quantities
This is another type of two ratio problem involving two quantities A and B, where the second quantity is composed of two quantities B1 and B2, and where the ratios A:B and B1:B2 are known. Given an extra value (e.g. the difference between two of the quantities), students find the quantities A, B1 and B2.

	The ratio of cupcakes to biscuits laid out for a birthday party is 3:5. 
The biscuits consist of ginger snaps and chocolate chip cookies in the ratio 3:7. 
If there are 12 more cupcakes than ginger snaps, how many chocolate chip cookies are there for the children to eat?


Sample Solution
[image: ]

Teacher Notes
Understand
· Students read the problem.
· Discuss the problem as a group and ask students to:
· Unpack the quantities in the problem – especially how ginger snaps and chocolate chip cookies collectively make up the total number of cookies as represented in the ratio of 3:5.
· Explain what the ratio of 3:5 means in this context (ANS: for every 3 cupcakes, there are 5 biscuits).
· Explain how the cookies are further separated into two kinds.
· Explain what the ratio of 3:7 mean in this context (ANS: for every 3 ginger snaps, there are 7 chocolate chips).
· Suggest how we can relate the 3 quantities (cupcakes, ginger snaps and chocolate chip) using the two sets of ratios. 
· Suggest how the information of “12 more cupcakes than ginger snaps” can help in finding the answer to the question posed.

Plan & Do
· Get students to select which bar model (part-whole, comparison, stack or change) or combination of bar models would be best to represent the information. Ask students to explain their selection. 
· This problem requires the use of a combination of comparison model and the part-whole model.
· For the first set of ratios, use the comparison model
· Two bars are aligned to show the difference between the number of cupcakes and the number of biscuits.
· The first bar is divided into 3 units, representing the number of cupcakes.
· The second bar is divided into 5 units, representing the number of biscuits.
· Each unit is of the same size.
· For the second set of ratios, use the part-whole model:
· A single bar model of the same size as the bar above is drawn, representing the number of biscuits.
· This single bar is further sub-divided into equal-sized units – 3 units for ginger snaps, 7 units for chocolate chips.
· Help students to notice how the size of the unit in the last single bar compares with the size of the unit in the previous bar for biscuits (in the first bar of ratios).
· Remind students to label the bar model.
Enabling Prompts
· How many sets of ratios are given in the problem?
· How many quantities are being compared here?
· How are the quantities being compared?
· What do the two sets of ratios tell you about how the quantities are related to each other?
· How would you represent the two sets of ratios and the quantities using bar models?
· How many bars do we need to draw? Why? (ANS: 3 bars, first sets of ratios represented using two bars; the last set of ratios in one single bar to show the two different types of biscuits)
· How do we sub-divide the three bars into units? (first two bars have the same–sized units according to the given ratio; the third single bar is divided into small-sized equal units representing 3:7)
· How do we relate the size of the unit in the third single bar with the size of the unit in the first two bars?
· What does the problem want us to find?
· What other information is given in the problem? (There are 12 more cupcakes than ginger snaps).
· How do we find the number of chocolate chips cookies? (ANS: we need to sub-divide the first two bars into units that are of the same size as the third single bar; use the smaller-sized equal units to solve; then compare the difference between the number of cupcakes and ginger snaps; observe that the difference of 3 units refers to 12)
Individual or group practice
· Students try Task 7 and Task 8 from Student Sheet 2 - Bar Model Examples 7B. Animated solutions are provided in the slideshow. 
Computer Monitor Resolutions (optional)
Hand out Student Sheet 3 - Bar Model Examples 7C or use the slide show. The solutions are given on Teacher Sheet 2 – Bar Model Solutions 7C and below. 
In this final part of the lesson the students analyse the ratios involved in different computer monitor resolutions, and then decide which shape of screen they find aesthetically the most pleasing, i.e. which shape they like best.
	Have you ever tried to adjust the resolution of your computer monitor and seen a list of the all available modes like the ones shown below? For example, when it says “800 by 600” it means that the screen resolution will be set to 800 pixels wide and 600 pixels high, where “pixels” is usually abbreviated to “px”. What “shape” is this screen? 
[image: ]


Sample Solution
[image: ][image: ]
Introduction to the task
· Discuss computer monitors with the students and ask what prior experience they might have.The teacher can illustrate using the computer or laptop which he/she is using to project the slides.
· Do you use a computer or a laptop at home? Do you use one at school? What is a “monitor”?
· Have you ever tried altering the resolution of your computer monitor? What did you notice?
· What do you most notice when you change the screen resolution to very large numbers? Does the “shape” of the display change when you do this or is it the same as it was before?
· So when we increase the pixels, the icons get smaller, but the shape may or may not change.
· In this activity we will see how ratios are involved in setting the resolution of the monitor. How many different “shapes” can you find in the different screen resolutions on this list?
Enabling prompts
· Go through the first example of 800px by 600px and make the link with the previous examples.
· Encourage the students to use the hints as the numbers involved are much larger in this context.
· Calculators may be useful but most of the ratios can be simplified by repeated halving, so hand computation is possible.
· Although the different resolutions are listed in order, the difficulty level varies irregularly. For example, the students may find 640px by 480px and 1280px by 800px relatively easy but cases 1024px by 768px and 1280px by 768px are harder. Encourage the students to first try the cases which seem to them to be less difficult.
Consolidating and Concluding
Further practice
If they have not done so throughout the lesson, students work through selected tasks from Student Sheet 2 - Bar Model Examples 7B either individually, in pairs or in groups. Discuss solutions as time permits. 
Worked solutions are provided in Teacher Sheet 1 - Bar Model Solutions 7B, and are also included in the slide show.
Conclusion 
Summarise the learning points for the lesson, asking students to add their own observations:
· Can you see why ratios have a practical use for things like recipes or diluting concentrated liquids?
· They are good for writing recipes when you want to be able to vary the quantity you make, but keep the right proportions. If the ratio is 2:5 we can use 2 and 5 teaspoons, or 2 and 5 cups or 2 and 5 buckets.
· Ratios are useful for other things too – which monitor resolution do you think looks the nicest.
· Bar models can represent problems involving ratios in an easy to understand way.
· It is important to show which quantities are intended to be the same in the different bars of a bar model. We do this by lining up the bars, and by drawing dotted lines.

· Finding the smallest common ‘unit’ in the model enables us to link ratios, for example where a quantity is given in ratio to several others. 

[bookmark: _Student_Sheet_1]Student Sheet 1 - Bar Model Examples 7A
[bookmark: Student_A]Example 1  
Tim has 32 marbles, of which 12 are yellow and the rest are green. 
What is the ratio of:
(a) number of yellow marbles to number of green marbles?
(b) number of yellow marbles to total number of marbles?
(c) total number of marbles to number of green marbles?





Example 2 
Tim wants to mix concentrated orange juice with water in the ratio 2:5. 
If he has 150ml of concentrate, how much water should he add, and how much diluted juice will he get? 






Example 3 
The ratio of red marbles to blue in a child’s toy box is 4:3, and the ratio of blue marbles to green is 6:7. 
If there are 84 marbles in total, how many are there of each colour? 






Example 4 
The ratio of cupcakes to biscuits laid out for a birthday party is 3:5. 
The biscuits consist of ginger snaps and chocolate chip cookies in the ratio 3:7. 
If there are 12 more cupcakes than ginger snaps, how many chocolate chip cookies are there for the children to eat? 
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Student Sheet 2 - Bar Model Examples 7B
[bookmark: Student_B]Draw bar models to represent the situations below and use this to solve the problems
[bookmark: _Ref511863375]Task 1
There are 350 people in a cinema of which 150 are adults and the rest are children. 
What is the ratio of adults to children? 

[bookmark: _Ref511863384]Task 2
Mr Brown has 150ml of concentrated cleaning solution and makes it up to a total volume of 500ml by adding water. What is the ratio of cleaner concentrate to water in the diluted cleaner? 

[bookmark: _Ref511864258]Task 3 
Mr Smith needs to prepare 125 kg of a cement and sand mix to make mortar for laying bricks. For mortar, cement and sand should be in the ratio 2:3.
(a) How much cement and how much sand should he use to make 125kg of mortar?
Instructions for making concrete for paths say to use the ratios of 1 part cement: 2 parts sand: 3 parts aggregate (stones). 
(b) Mr Smith wants to make concrete from 5 bags of sand. How much cement and how much aggregate does he need? 

[bookmark: _Ref511864263]Task 4
Kevin wants to make some beef patties by mixing ground beef and chopped onions in the ratio 5:3. 
If he has 250g of ground beef, what weight of chopped onions should he add, and what weight of beef patty mixture will he get?

[bookmark: _Ref511864804]Task 5
The ratio of apples to oranges is 2:3 and the ratio of oranges to pears is 9:5. 
If there are 33 apples and pears together, how many oranges are there? 

[bookmark: _Ref511864811]Task 6
The ratio of pencils to pens on sale in a school bookshop is 5:2 and the ratio of pens to crayons was 4:7. 
If there are 60 more pencils than crayons, how many pens are there? 

[bookmark: _Ref511865338]Task 7
The ratio of adults to children on a school outing is 3:4.
Amongst the children the ratio of boys to girls is 5:7. 
If there are 6 more adults than girls, how many boys are there?

[bookmark: _Ref511865345]Task 8
The animals on a farm consist of goats and sheep in the ratio 5:3. The sheep consist of black sheep and white sheep in the ratio 4:5. If there are 72 animals in total, how many black sheep are there on the farm? 
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[bookmark: _Student_Sheet_2][bookmark: _Student_Sheet_3]
Student Sheet 3 - Bar Model Examples 7C
[bookmark: Student_C]Challenge: Computer Monitor Resolutions
Have you ever tried to adjust the resolution of your computer monitor and seen a list of the all available modes like the ones shown below? For example, when it says “800 by 600” it means that the screen resolution will be set to 800 pixels wide and 600 pixels high, where “pixels” is usually abbreviated to “px”. What “shape” is this screen?  Is this a different shape or the same shape as 1024px by 768px or 1280px by 800px?
[image: ]     [image: ]
We can answer this question by converting quantities of pixels to ratios. For example, for 800px by 600px we can set 100px as our “unit” and dividing both 800px and 600px by 100px, we get the ratio 8:6. We can simplify by grouping the units as shown below to get 4:3, or we can simplify arithmetically 8:6 = : = 4:3. 
[image: ]

We can then draw a picture showing the shape of the screen by laying 4 units horizontally and 3 units vertically.
[image: ]

Here is a list of some other screen resolutions. Convert each to a ratio then draw their shapes.
(Hint: for 640px by 480px try unit = 80px and for 1024px by 768px try unit = 64px)

640px by 480px   = 			1024px by 768px   = 		
1280px by 768px  =		 	1280px by 800px   = 		
1280px by 960px  =			1280px by 1024px  =		
1600px by 1200px =			1800px by 1440px  =		
1920px by 1200px =			2048px by 1536px  =		

Which shape do you prefer?

[image: ]
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Teacher Sheet 1 - Bar Model Solutions 7B
[bookmark: Teacher_A]Task 1
There are 350 people in a cinema of which 150 are adults and the rest are children. What is the ratio of adults to children? 

[image: ]
Task 2
Mr Brown has 150ml of concentrated cleaning solution and makes it up to a total volume of 500ml by adding water. What is the ratio of cleaner concentrate to water in the diluted cleaner? 
 [image: ]




Task 3
Mr Smith needs to prepare 125 kg of a cement and sand mix to make mortar for laying bricks. For mortar, cement and sand should be in the ratio 2:3.
(a) How much cement and how much sand should he use to make 125kg of mortar?
[image: ]
Instructions for making concrete for paths say to use the ratios of 1 part cement: 2 parts sand: 3 parts aggregate (stones).
(b) Mr Smith wants to make concrete from 5 bags of sand. How much cement and how much aggregate does he need?
[image: ]



Task 4
Kevin wants to make some beef patties by mixing ground beef and chopped onions in the ratio 5:3. 
If he has 250g of ground beef, what weight of chopped onions should he add, and what weight of beef patty mixture will he get?
 [image: ]

Task 5
The ratio of apples to oranges is 2:3 and the ratio of oranges to pears is 9:5. If there are 33 apples and pears together, how many oranges are there? 


[image: ]


Task 6
The ratio of pencils to pens on sale in a school bookshop is 5:2 and the ratio of pens to crayons is 4:7. 
If there are 60 more pencils than crayons, how many pens are there? 

 [image: ]
Task 7
The ratio of adults to children on a school outing is 3:4.
Amongst the children the ratio of boys to girls is 5:7. 
If there are 6 more adults than girls, how many boys are there?
[image: ]


Task 8
The animals on a farm consist of goats and sheep in the ratio 5:3. The sheep consist of black sheep and white sheep in the ratio 4:5. If there are 72 animals in total, how many black sheep are there on the farm? 

[image: ]


	[image: C:\Users\tim.sealey\AppData\Local\Microsoft\Windows\INetCache\Content.Word\reSolve_Brand_Identity_RGB-LIGHT_BLUE.JPG]
	Bar Model Solutions 7B




Teacher Sheet 2 - Bar Model Solutions 7C
[bookmark: Teacher_B]Computer Monitor Resolutions
[image: ]

640px by 480px   =   4:3			1024px by 768px   =   4:3
1280px by 768px   =   5:3			1280px by 800px   =   8:5
1280px by 960px   =   4:3			1280px by 1024px   =   5:4
1600px by 1200px   =   4:3			1800px by 1440px   =   5:4
1920px by 1200px   =   8:5			2048px by 1536px   =   4:3
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number of green marbles =32-12 =20
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To find the ratio in its simplest terms, first find the largest number
which divides both 12 and 20, which is 4

so there are 12 + 4 = 3 units of yellow and
20 + 4 =5 units of green and
32 + 4 = 8 units of all marbles together
So
the ratio of yellow marbles to green marbles is 3:5
the ratio of yellow marbles to the total number of marbles is 3:8
the ratio of total number of marbles to green marbles is 8:5
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Example 2 (Solution)

concentrate 150ml 2:5 water 375ml
< > < >
< >

diluted juice  375ml

divide the orange concentrate into two units 150ml + 2 = 75ml

take 5 of these units of water 75ml x 5 = 375ml

total amount of diluted juice is 150ml +375ml=525ml
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ginger snaps 3:7 chocolate chip
3 units 7 units

We are told there are 12 more cup cakes than ginger snaps.
6 units - 3 units = 3 units
3 units = 12 pieces
1 unit= 12 + 3 =4 pieces

There are 7 x4 =28 chocolate chip biscuits
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Here is a list of some other screen resolutions. Convert each to a ratio
then draw their shapes. Which one do you prefer? (Hint: for 640px by
480px try unit = 80px and for 1024px by 768px try unit = 64px)

640px by 480px = 4:3 1024px by 768px = 4:3
1280px by 768px = 5:3 1280px by 800px = 8:5
1280px by 960px = 4:3 1280px by 1024px = 5:4
1600px by 1200px = 4:3 1800px by 1440px = 5:4
1920px by 1200px = 8:5 2048px by 1536px = 4:3
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1B Intel(R) Graphics Mecia Acoslerstor Drver for Mobie

Adapter Monior

Troubleshoat

Color Management.

Adapter Type:

.f Mobie Irel(F) 965 Bxpress Chipset Famiy

Adapter Information
ChpType:  Mobie
DACTipe:

Adapter Sting:  Mobile
Bios Infomation: Intel
Total Avalable Graphics
Dedicated Video
System Video Memory:
Shared System Memory:

! List All Modes.

Listof valid modes

-
1800 by 600, True Color (325it), 60 Hertz

1024by 768, 256 Colors, 59 Hertz
1024by 768, 256 Colors, 60 Hertz
1024by 768, High Color (16 bit), 59 Hertz
1024by 768, High Color (16 bit), 60 Hertz
1024by 768, True Colr (32bi), 59 Hertz
1024by 768, True Colr (32bit), 60 Hertz
1280 by 800, 256 Colors, 59 Hertz

[~

It at one time
Juter sounds,

[T =T
.

Display Settings
‘Adjust your monitor resolution, which changes the view so more or fewer items fit on the screen.
You can also control monitor flicker (refresh ate).
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X List All Modes

Listof valid modes.

1500 by 600, True Color (325, 60 Hertz
1024by 768, 256 Colors, 59 Hertz
1024by 768, 256 Colors, 60 Hertz
1024by 768, High Color (16 bit), 59 Hertz
1024by 768, High Color (16 bit), 60 Hertz
1024by 768, True Color (32bi), 59 Hertz
1024by 768, True Color (32bit), 60 Hertz
1280 by 800, 256 Colors, 59 Hertz
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150 adults 200 children
s s -e - . ————eeeeeeeeee iy

4H——
350 total people present

Number of children = 350 — 150 = 200 children
Find the largest number which divides both 150 and 200, which is 50
So, there are 150 + 50 = 3 units of adults and 200 + 50 = 4 units of children

Therefore, the ratio of adults to children is 3:4
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concentrate 150ml water 350ml

diluted cleaning solution ~ 500ml

Amount of water added = 500m| — 150m| = 350ml|
Find the largest number which divides both 150 and 200, which is 50
So there are 150 + 50 = 3 units of concentrate and 350 + 50 = 7 units of water

Therefore, the ratio of cleaner concentrate to water is 3:7
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Ratio of 2:3
cement 50kg sand 75kg
—---—- —— e ——)

e EEEE——

cement-sand mixture 125kg
2 units cement + 3 units sand =5 units mixture
We divide the mixture into 5 units 125kg + 5 = 25kg
We will need 2 units = 2 x 25kg = 50kg of cement

and 3 units = 3 x 25kg = 75kg of sand
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Ratio of 1:2:3

cement sand aggregate
P I——————————SSM

1 [ [ |

5 bags of sand = 2 units
2.5 bags of sand =1 unit
So, 1 unit = 2.5 bags of an ingredient.

So we need:
1 unit of cement = 2.5 bags of cement; and
3 units of aggregate = 7.5 bags of aggregate.
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Ratio of 5:3
ground beef 250g chopped onions 150g
— S
“— -
beef patty mixture 400g

Divide the ground beef into five units: Weight of 1 unit=250g + 5 = 50g

We need 3 units of onions: 50g x 3 = 150g onions

Total amount of beef patty mixture is 250g + 150 g = 400g
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apples
2:3

oranges

oranges
9:5

6 units + 5 units = 11 units = 33 apples and pears
1unit = 33 + 11 = 3 pieces of fruit

there are 9 x 3 =27 oranges

5 units
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5:2

4 units

pens

4:7

10 units - 7 units = 3 units = 60 more pencils than crayons
1 unit = 60 + 3 = 20 pieces
There are 4 x 20 = 80 pens
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boys girls
5 units 5:7 7 units

We're told there are 6 more adults than girls

9O units - 7 units = 2 units more adults than girls
2 units = 6 people

1 unit= 6+ 2 =3 people

So there are 5x3 =15 boys
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black sheep white sheep
4 units 4:5 5 units

We’'re told there are 72 animals in total
15 units + 9 units = 24 units in total
So 24 units =72 animals

1 unit= 72 + 24 =3 animals

So there are 4 x 3 =12 black sheep

15 units
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Have you ever tried to adjust the resolution of your computer monitor and seen a list of the all available modes like:
the 092 shown below? For Sampl, whe i says 500 by 600" it mans tht the screen resoluion wll e set £ 300
piels wide a0 600 pises igh, whera “pcels i uually abbraviated o g What “shape” s tis sreen? 1 this
2 diferent shape o te same shape 35 1024px by 7853 or 1260p by S00pY)

We can answer s question by convertng quanitie o il o racis.Forexample, fr 800p By 600p we ca set
1005 35 our unit and diviingBoth 005 3nd 6003 by 005, We Gt the ratio . e can simpliy by grouping
he et 3 v Below to 568433, o we can iy srthmescally 85 - 55 - 43

e can then draw  icturs showing te zhape of the crsen b lying 4 it hrizontally and 3 it versiclly
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