Investigation: Scale diagrams
Year 9 Maths · Worksheet
Name: ____________________ Date: ______________
Builders, surveyors and navigators were solving problems with scale diagrams long before calculators. A careful drawing is similar to the real thing, so you can measure the drawing and scale up. In this investigation you’ll read a plan, draw your own scale diagrams to solve problems, and find out how accurate the method is. You’ll need a sharp pencil, a ruler marked in millimetres, a protractor, a calculator and some blank paper.
[image: C:/Users/User/Documents/Mr.%20Scott%20Aus%20Website/tools/doc-icons/sec_read.png] Part A: Reading a plan
The plan below is printed at true size, so you can measure it with your ruler. It shows a house block drawn at a scale of 1 : 400.
[image: figures/7.04-inv-plan.png]
1. 
0. 1 cm on the plan represents ______________ cm, which is ______________ m, in real life.
0. Check the scale bar with your ruler. How long is the bar from 0 to 20 m? Does this agree with your answer to part a)? ______________
1. Measure the plan and complete the table.
	Feature
	Length on plan (cm)
	Width on plan (cm)
	Real length (m)
	Real width (m)

	Block
	
	
	
	

	House
	
	
	
	

	Shed
	
	
	
	



Tank: diameter on plan ______________ cm, real diameter ______________ m
1. 
0. Find the real areas of the block, the house and the shed. ______________

0. Council rules say buildings may cover at most 30% of a block. Does this block follow the rule? Show your working. ______________

0. Find the area of the block on the plan in cm², and multiply by . Change your answer to m² (1 m² = 10 000 cm²) and check that it agrees with part a). ______________
1. A straight path is to be laid from the gate G to the shed door D.
0. Measure GD on the plan and find the real length of the path. ______________
0. Check your answer using Pythagoras’ theorem. (Use the plan to find how far D is across from G and how far up from G, in real metres.) ______________
1. The owners want to know how far the tree T is from the nearest corner of the house. Use the plan to estimate the distance. ______________
Part B: Solving problems with a scale diagram
Draw each diagram carefully on blank paper. Use a sharp pencil and a protractor for the angles.
1. A surveyor stands 40 m from the base of a tower on level ground. The angle from the ground up to the top of the tower (the angle of elevation) is 35°.
0. Draw a scale diagram using a scale of 1 : 500 (1 cm represents 5 m). How long is the base on your diagram? ______________
0. Measure the height of the tower on your diagram, and find the real height. ______________
1. A boat leaves a jetty and travels 6 km east, then 8 km north.
0. Draw the journey using a scale of 1 cm to 1 km. Measure how far the boat is from the jetty. ______________
0. Use Pythagoras’ theorem to check your answer. ______________
0. Measure the angle between east and the line from the jetty to the boat. ______________
1. A 5 m ladder leans against a vertical wall, making an angle of 70° with the level ground.
0. Choose a scale so that your diagram fits on half a page. Write your scale as a ratio. ______________
0. Use your diagram to find how high up the wall the ladder reaches, and how far its foot is from the wall. ______________
Part C: Choosing a scale
1. You want to draw a soccer pitch, 100 m long and 64 m wide, on a page with a drawing area of 25 cm by 18 cm.
0. Find the size of the drawing for each scale, and decide whether it fits.
	Scale
	Length on paper (cm)
	Width on paper (cm)
	Fits?

	1 : 200
	
	
	

	1 : 500
	
	
	

	1 : 1000
	
	
	



0. Which scale is the best choice? Explain. ______________

1. On the back of this sheet, draw a scale plan of your classroom (or a room at home). Measure the room with a tape measure, choose a sensible scale, and show the scale on your plan as a ratio and as a scale bar. Include the door and at least two pieces of furniture.
Part D: How accurate are scale diagrams?
1. Your ruler can be read to about 1 mm.
0. On the 1 : 400 plan, how big a real error could a 1 mm measuring error cause? ______________
0. In Question 6 (scale 1 : 500), how big a real error could a 1 mm error cause? ______________
0. Explain why a larger drawing (such as 1 : 100) usually gives more accurate answers than a smaller one (such as 1 : 1000).

1. The exact answers for Part B are: tower 28.0 m tall; boat 10 km from the jetty at an angle of 53.1°; ladder reaches 4.70 m up the wall with its foot 1.71 m from the wall.
0. Find the percentage error of your answer for the height of the tower. ______________
0. Which of your Part B answers was least accurate? Suggest a reason. ______________
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