
Teacher's/Lecturer's	Sheet	

Printed:		13.04.2017	12:03:33		|	P1002800

Robert-Bosch-Breite	10 Tel:	+49	551	604	-	0 in7o@phywe.de

D	-	37079	Göttingen Fax:	+49	551	604	-	107 www.phywe.com

Difficulty

Intermediate

Preparation	Time

10	Minutes

Execution	Time

10	Minutes

Recommended	Group	Size

2	Students

Simple	pendulum	(mathematical	pendulum)

(Item	No.:	P1002800)

Curricular	Relevance

Additional	Requirements: Experiment	Variations:

Keywords:

Task	and	equipment

Information	for	teachers

Additional	Information

The	students	have	investigated	the	in7luence	o7	spring	constant	and	mass	on	the	oscillation	period	and	while	doing	so	have

learned	the	methods	required	7or	the	investigation	o7	oscillating	systems.	They	should	now	apply	this	knowledge	use7ully	to

a	thread	pendulum	whose	oscillation	period	is	in7luenced	by	the	pendulum	length	and	the	acceleration	o7	gravity.

A7ter	having	made	a	number	o7	measurements	they	should	conclude	7rom	this	experiment	that	the	mass	has	no	in7luence	on	the

oscillation	period	and,	given	the	proportionality	7actor,	set	up	the	oscillation	equation	7rom	the	graph	o7	

Area	of	Expertise:	

Physik

Education	Level:	

Klasse	7-10

Topic:	

Mechanik

Subtopic:	

Schwingungen	und

Wellen

Experiment:	

Fadenpendel

(Mathematisches

Pendel)
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Simnle	nendulum	(mathematical

nendulum)	(Item	No.:	P1002800)

Task	and	equinment

Task

What	influence	do	mass	and	nendulum	length	have	on	the	oscillation	neriod

of	a	thread	nendulum?

1.	 Measure	the	oscillation	period	o7	a	thread	pendulum	with	various	masses	and	pendulum	length.

2.	 Calculate	the	length	o7	a	"second	pendulum".



Student's	Sheet	

Printed:		13.04.2017	12:03:33		|	P1002800

Robert-Bosch-Breite	10 Tel:	+49	551	604	-	0 in7o@phywe.de

D	-	37079	Göttingen Fax:	+49	551	604	-	107 www.phywe.com

Equinment

Position	No. Material Order	No. Quantity

1 Support	base,	variable 02001-00 1

2 Support	rod,	stainless	steel,	l	=	250	mm,	d	=	10	mm 02031-00 1

2 Support	rod,	stainless	steel,	l	=	600	mm,	d	=	10	mm 02037-00 1

3 Boss	head 02043-00 2

4 Weight	holder	7or	slotted	weights 02204-00 1

5 Slotted	weight,	black,	10	g 02205-01 4

5 Slotted	weight,	black,	50	g 02206-01 1

6 Holding	pin 03949-00 1

7 Stop	watch	4 03078-00 1

7 Measuring	tape,	l	=	2	m 09936-00 1

7 Fishing	line,	l.	20m 02089-00 1
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Set-up	and	procedure

Set-up

First	screw	the	split	support	rod	together	(Fig.	1).	Connect	the	two	halves	o7	the	support	base	with	the	25	cm	support	rod	and

tighten	the	locking	levers	(Fig.	2).	Set	the	60	cm	support	rod	into	the	support	base,	tighten	it	with	the	locking	screw	(Fig.	3).

Fig.	1 Fig.	2

Fig.	3

Attach	the	bosshead	to	the	60	cm	support	rod	and	7ix	the	holding	pin	in	the	bosshead	(Fig.	4).
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Fig.	4

Tie	a	piece	o7	7ish	line	(ca.	80	cm)	to	the	hook	o7	the	weight	holder	(Fig.	5)	and	pull	the	second	end	o7	the	7ish	line	through	the

hole	in	the	holding	pin	(Fig.	6).

Fig.	5 Fig.	6

Clamp	the	second	bosshead	to	the	support	rod	and	tie	the	7ish	line	to	it	(Fig.	7).	Place	enough	slotted	weights	on	the	weight

holder	so	that	the	total	mass	is	50	g	and	hang	the	weight	holder	to	the	second	end	o7	the	7ish	line.	For	hanging	the	slotted

weight	up	the	weight	holder,	you	should	slip	the	slotted	weight	over	the	top	o7	the	weight	holder	(Fig.	8).
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Fig.	7 Fig.	8

Shi7t	the	lower	bosshead	so	that	the	total	length	7rom	the	upper	support	point	to	the	middle	o7	the	weights	is	as	close	as	possible

to	60	cm	(Fig.	9).

Fig.	9
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Procedure

Move	the	end	o7	the	pendulum	about	20	cm	laterally	and	release	it	care7ully	(Fig.	10).

Fig.	10

Determine	the	time	required	7or	10	oscillations	o7	the	pendulum	with	a	total	mass	o7	m	=	50	g	and	then	m	=	100	g.

Record	the	results	in	Table	1	in	the	report.

Place	slotted	weights	on	the	weight	holder	until	the	total	mass	is	50	g.

Measure	the	time	required	7or	10	oscillations	at	pendulum	lengths	o7	5,	10,	20,	30,	40	and	50	cm.	(At	5	and	10	cm	tie	a

50	g	mass	piece	on	the	7ish	line,	i.e.	without	the	weight	holder.)

Record	the	measuring	results	in	Table	2	in	the	report.
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Report:	Simple	pendulum	(mathematical	pendulum)

Results	–	Question	1		

Calculate	the	square	root	o7	the	pendulum	length	l	=	60	cm

	=	 		

	

	

Results	–	Table	1		

Determine	the	time	required	7or	10	oscillations	o7	the	pendulum	with	a	total	mass	o7	m	=	50	g	and	then	m	=	100	g.	Record	the	results.

Calculate	the	oscillation	period	T	7or	one	oscillation	7rom	the	time	t	7or	10	oscillations.	Add	the	results	to	the	table.

	

m	in	g t	in	s T	in	s

50 1 1

100 1 1
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Results	–	Table	2		

Determine	the	time	required	7or	10	oscillations	at	pendulum	lengths	o7	5,	10,	20,	30,	40	and	50	cm.	Record	the	results.

Calculate	the	oscillation	period	T	7or	one	oscillation	7rom	the	time	t	7or	10	oscillations.	Add	the	results	to	the	table	2.

	

0 1-1 -0.75 -0.5 -0.25 0.25 0.5 0.75
-1.0

-0.5

0.0

0.5

1.0
Oscillation	perios	T	against	pensulum	length	l

l	in	cm

T
	i
n
	s

Number1

l	in	cm t	in	s T	in	s

50 1 1

40 1 1

30 1 1

20 1 1

10 1 1

5 1 1
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Evaluation	–	Question	1		

Is	the	oscillation	period	a	7unction	o7	the	mass?

	

	

	

	

Evaluation	–	Question	2		

Watch	Chart	1	on	the	Results	page,	the	blue	graph	will	show	the	oscillation	period	T	against	the	pendulum	length	l.

What	is	the	e77ect	o7	the	pendulum	length	on	the	oscillation	period?
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Evaluation	–	Table	1		

Trans7er	the	values	o7	oscillation	periods	7rom	table	2.	
Calculate	the	square	root	o7	the	pendulum	length	and	record	the	results	in	the	table	here.

	

0 1-1 -0.75 -0.5 -0.25 0.25 0.5 0.75
-1.0

-0.5

0.0

0.5

1.0
T	against	the	sqaure	root	(l)

√[l]	in	√[cm]

T
	i
n
	s

Number1

l/cm √[l]	/√[cm] T/s

50 1 1

40 1 1

30 1 1

20 1 1

10 1 1

5 1 1
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Evaluation	–	Question	3		

Watch	the	Chart	2	on	the	Results	page.	The	red	graph	will	show	you	T	=	f( ).

What	does	the	resulting	curve	look	like?

	

	

	

	

Evaluation	–	Question	4		

Choose	the	right	proportionality.

	

	

	

Evaluation	–	Question	5		

Calculate	the	proportionality	7actor	K	7rom	the	diagram	and	compare	it	with	the	value	which	you	obtain	when	you	divide	2	π	by	the	square	root	o7
the	acceleration	o7	gravity	g:

Is	K	=	K'?
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Evaluation	–	Question	6		

What	are	the	dimensions	o7	K?

	

	

	

Evaluation	–	Question	7a		

Using	the	given	and	calculated	quantities,	set	up	the	oscillation	equation	7or	the	thread	pendulum.

Which	is	the	right	7ormula?

	

	

	

Evaluation	–	Question	7b		

Explain	the	context	in	words.
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Evaluation	–	Question	8		

Calculate	the	pendulum	length	7or	a	thread	pendulum	that	has	an	oscillation	period	o7	2	s	(second	pendulum,	since	the	time	7or	hal7	an
oscillation	=	1	s):

l	=	 	cm

Evaluation	–	Additional	Task	1		

Calculate	the	acceleration	o7	gravity	g	7rom	your	measured	data	using	the	proportionality	7actor:

g	=	(2π∕K)2	g	=	 	cm	∕s2


