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 “Gears and Proportions”
Answer Key

Handout 1: “Gearing Up”

1. The front gearset goes around once.


2. The rear gearset.


3. There are 10 gear combinations. The first gear in front can go with the 5 gears in the back for 5 plus the second gear in front can go with the 5 gears in the back for an additional five. Students may also use a tree diagram to justify their answer.


	Number of teeth in front gear
	Number of teeth  in rear gear
	Gear combination

	30
	12
	(30,12)

	30
	8
	(30, 8)

	30
	16
	(30, 16)

	30
	20
	(30, 20)

	30
	24
	(30, 24)

	24
	8
	(24, 8)

	24
	12
	(24, 12)

	24
	16
	(24, 16)

	24
	20
	(24, 20)

	24
	24
	(24, 24)


4. 
(a) 2 times.

(b) 4 times

(c) 8 times


5. (a) 24:8 = 3:1

(b) 3 times


(c) It is more of a speed ratio because on a 2:1 gear ratio the rear wheel only goes around twice when the pedal goes around once.


	# teeth in front gear
	# teeth in rear gear
	ratio of 
# front teeth:
# rear teeth
	(gear ratio)
	# turns of wheel for each turn of pedal

	24
	8
	24:8
	3:1
	3

	24
	12
	24:12
	2:1
	2

	24
	16
	24:16
	3:2
	1.5 (3/2)

	24
	20
	24:20
	6:5
	1.2 (6/5)

	24
	24
	24:24
	1:1
	1

	30
	8
	30:8
	15:4
	3.75 (15/4)

	30
	12
	30:12
	5:2
	2.5 (5/2)

	30
	16
	30:16
	15:8
	1.875 (15/8)

	30
	20
	30:20
	3:2
	1.5 (3/2)

	30
	24
	30:24
	5:4
	1.25 (5/4)


Assessment Level A
1. 15:4

2. 1.1

3. 6:5 ratio exists when there are 24 front teeth and 20 rear teeth and also when there are 30 front teeth and 24 rear teeth.

And 3:2, with 24:16 and 30:20 tooth combinations

4. Every time the pedal goes around once, the rear wheel goes around once.

5. The rear wheel turns more times per pedal stroke when the gear ratio is higher.

6. You must expend more effort when the gear ratio is higher but you travel much faster because the rear wheel is turning more times per pedal stroke. You would use a higher gear ratio on flat land, or going downhill where you want to race and where the pedaling is easier. You would not want to use a higher gear ratio when biking uphill because that would expend too much energy.

Assessment Level B

1. There are 12 gear combinations. The first front gear can match with the 6 rear gears for 6 combinations and the second front gear can match with the 6 rear gears for another 6 combinations for a total of 12 combinations. Students may also use a tree diagram to justify their answer.

	# teeth in front gear
	# teeth in rear gear
	Ratio of  Front teeth to
 Rear teeth 
	Gear Ratio
	Speed rank (1 is lowest)

	56
	14
	56:14
	4:1
	10

	56
	21
	56:21
	8:3
	8

	56
	28
	56:28
	2:1
	7 (tie)

	56
	35
	56:35
	8:5
	6

	56
	42
	56:42
	4:3
	4

	56
	56
	56:56
	1:1
	2 (tie)

	42
	14
	42:14
	3:1
	9

	42
	21
	42:21
	2:1
	7 (tie)

	42
	28
	42:28
	3:2
	5

	42
	35
	42:35
	6:5
	3

	42
	42
	42:42
	1:1
	2 (tie)

	42
	56
	42:56
	3:4
	1


2. 56:28 and 42:21  (2:1)
56:56 and 42:42  (1:1)

3. See table above.  Remember that the ratios are ranked from lowest to highest, (1 to 10, with two ties).
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