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S. 6S  PHYSICS                        name (no.): __________________ ( ___ )
LONG JUMP - a small research project

Part I - Theory of Long Jump

Long jump is a track and field competition. Competitor runs a distance up to a white mark. At the white mark he/she jump forwards as far as possible. The result is measured as the distance between the white mark and the point on which the competitor land on the sand.

Analyze the long jump motion.

A. RUN

1. What is purpose of running?

________________________________________________________________________

2. What should the competitor do in running?

________________________________________________________________________

B. JUMP

3. What is purpose of jump?

________________________________________________________________________

4. What is the best take off angle?

________________________________________________________________________

5. Draw a vector diagram to show the momentum of the competitor just before and after the jump. On the diagram, also show the change of momentum. What is the direction of force the leg applies when jumping up?

C. FLY

6. What should the competitor do when flying in air?

________________________________________________________________________

7. Which part of the body sweeps out a parabola?

________________________________________________________________________

D. LAND

8. How different landing postures affect the results? Draw diagrams to show the differences (lands on standing posture, sitting posture, lying posture).

9. Estimate the results for each kind the landing. Comment on the advantages and disadvantages.

vx
= _______ m s (1
 
= _______ (
stand landing

s
= _______ m

sit landing 

s
= _______ m

lie landing 

s
= _______ m

10. What is the best landing posture?

________________________________________________________________________

S. 6S  PHYSICS

LONG JUMP - a small research project

Part II - Investigation on Sports Day

1.
Your investigation group consists of 3 students. Write down your names and class numbers.

__________________ ( ___ )

__________________ ( ___ )

__________________ ( ___ )

2.
Apparatus to bring:

camera

stop watch

metre rule

chalk

3.
Ask one long jump competitor to be your subject. He/She is willing to improve skill with your physics knowledge.


name of competitor:
__________________  class(no.): ______ ( _____ )


sex: M / F

grade: A / B / C


100 m results:
___________ s


reference vx:
___________ m s (1
4.
Your works on sports day:

Group member A:

From the long jump white mark, measure 10 m distance and put another mark with chalk. Measure the time the competitor running past this 10 m distance. Calculate vx with this data. Also notice how far the competitor jumps off in front of the white mark.

Group member B:

Take a photo for how the competitor lands on sand. Estimate the distance ‘wasted’.

Group member C:

Gathers and data and analyze the results immediately.

	
	1st trial
	2nd trial
	3rd trial

	result/ m

        [a]
	
	
	

	Distance ‘wasted’ on jump-off / m     [b]
	
	
	

	Distance ‘wasted’ on landing  / m     [c]
	
	
	

	Horizontal displacement c.g. travelled/ m   s=[a]+[b]+[c]
	
	
	

	Time for 10 m run/ s

        t
	
	
	

	ux / m s(1

             ux= s/t
	
	
	

	Height of c.g. before jump/ m

        [d]
	
	
	

	Height of c.g. on landing/ m

        [e]

(with photo)


	
	
	

	Vertical displacement/ m

             y=[d]([e]
	
	
	

	Time of flight/ s

             T=s/ux
	
	
	

	uy / m s(1

             y=uyT(½gT2
	
	
	

	Take-off angle  / (
             tan=uy/ux
	
	
	

	Suggestion for improvement

(Tell the competitor immediately)


	
	
	


Do your advice successful? __________________________

If not successful, why?

______________________________________________________________________

