General Studies for Primary Schools
Inclined planes – WorksheetInquiry question: What are the differences of effort when pulling an object on inclined planes with different angles of inclination?
Materials: plank (with pulley)(1), 60-30 set square(1), 45 set square(1), toy car*(1), marbles(30), book(1), 1m rope(1), basket(1)
*(Remark: Load (e.g. battery) is added to the toy car to increase the weight.)
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Prediction
A toy car is pulled up along the inclined plane as shown in the diagram below. 
[image: ]The greater the angle of inclination of the inclined plane, the (  more  /   less  ) effort is required.
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Steps

1.	Tie a rope to a toy car on one end and a basket on the other end as shown in the above diagram.
2.	Set a 30° inclined plane using the 60-30 set square. Place the toy car on the plane and the distance between the toy car and pulley is approximately 70cm. (or any other preferred distance)
3. 	Place marbles into the basket one by one until the car is pulled up to the upper end of the inclined plane. Count the number of marbles used. Repeat the measurement twice.  
4.  Repeat steps 1-3 using inclined planes with 45°and 60°.
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	Angle of inclination
	Number of marbles used
	Average number of marbles used

	
	Test 1
	Test 2
	Test 3
	

	30°
	
	
	
	

	45°
	
	
	
	

	60°
	
	
	
	


(Remark: The greater the number of marbles used, the greater the effort required.) 
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Conclusion

1.   (  More  /  Fewer  ) marbles are used for pulling the toy car up an inclined plane with greater angle of inclination, which means (  more  /  less  ) effort is required.
2.   (  More  /  Fewer  ) marbles are used for pulling the toy car up an inclined plane with smaller angle of inclination, which means (  more  /  less  ) effort is required.



Suggested answers
Results (For reference):
	Angle of inclination
	Number of marbles used
	Average number of marbles used

	
	Test 1
	Test 2
	Test 3
	

	30°
	13
	12
	11
	12

	45°
	18
	19
	17
	18

	60°
	26
	25
	25
	25.3




Conclusion: 
1.   (  More  /  Fewer  ) marbles are used for pulling the toy car up an inclined plane with greater angle of inclination, which means (  more  /  less  ) effort is required.
2.   (  More  /  Fewer  ) marbles are used for pulling the toy car up an inclined plane with smaller angle of inclination, which means (  more  /  less  ) effort is required.
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