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TEACHER	NETWORK	

 
 TANGLED TRIG GRAPHS 

Graph	1	is	the	graph	y=sin	x.	Can	you	identify	the	coordinates	of	the	points	where	it	
crosses	the	axes	and	where	it	reaches	its	maximum	and	its	minimum	values?	

Describe	how	transformations	of	Graph	1	relate	to	the	way	the	equation	changes	from	
Graph	1	to	Graph	2	and	then	to	the	other	graphs,	and	work	out	the	equations	of	the	
other	graphs.	
 

HELP 
How	could	I	use	a	transformation	to	make	Graph	2	from	Graph	1?		
Can	you	work	out	the	equation	of	Graph	2?	
Graph	3	has	equation	y=sin	2x.	Can	you	describe	how	to	make	Graph	3	from	Graph	1?		
In	each	case	describe	how	the	transformation	of	the	graph	relates	to	the	way	the	
equation	changes.	
Using	these	ideas,	can	you	work	out	the	equations	of	graphs	4,	5	and	6?	
If	it	is	available	a	graphic	calculator	or	graphing	software	such	as	Geogebra	which	is	free	
to	download		could	be	used	to	experiment	with	changing	the	equation	and	looking	at	
the	effect	on	the	graph.  
 

NEXT 
Can	you	draw	the	same	patterns	using	the	cosine	function	instead?		
Explain	how	you	can	transform	a	cosine	graph	into	a	sine	graph.		
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NOTES FOR TEACHERS 
 

SOLUTION 
Graph	1	of	y	=	sin	x	cuts	the	axes	at	(0	;	0),	and	then	at	(180ko	;	0)	for	all	integer	values	of	
k.		
Maximum	values	occur	at	((90	+	360k)o	;	1)	for	all	integer	values	of	k,	the	maximum	
value	being	+1.		
Minimum	values	occur	at	((270	+	360k)o	;	-1)	for	all	integer	values	of	k,	the	minimum	
value	being	-1.										 	
How	could	I	make	Graph	2	from	Graph	1?	Can	you	work	out	the	equation	of	Graph	2?	
Graph	2	is	the	reflection	of	Graph	1	in	the	x-axis.	Graph	2	has	equation	y	=	-	sin x.	 														
Graph	3	has	equation	y=sin	2x.	Can	you	describe	how	to	make	Graph	3	from	Graph	1?		
How	does	the	transformation	of	the	graph	relate	to	the	way	the	equation	has	changed?	
Graph	3	is	the	image	of	Graph	1	after	a	one-way	stretch	with	scale	factor	1⁄2	parallel	to	
the	x-axis.	This	halves	the	period	of	the	function	from	360o	to	180o	but	does	not	change	
the	range	of	the	function.		 																														
In	general	to	draw	the	graph	of	y	=	f(kx)	you	draw	the	graph	of	y	=	f(x)	transformed	by	a	
one	way	stretch	with	scale	factor	1/k	parallel	to	the	x-axis.	
Using	these	ideas	can	you	work	out	the	equations	of	graphs	4,	5	and	6?	
Graph	4	has	equation	y	=	-	sin	2x 	
Graph	5	has	equation	y	=	sin	3x	 	and	this	function	has	period	360o/3	=	120o.		
Graph	6	has	equation	y	=	-	sin	3x	

	
Draw	the	same	
patterns	using	the	
cosine	function	
instead.	Explain	how	
you	can	transform	a	
cosine	graph	into	a	
sine	graph.	
	
	
	

Graphs:		 	
(1)	y	=	cos	x,										
(2)	y	=	-	cos	x,																					
(3)	y	=	cos	2x,																							
A	cosine	graph	is	transformed	into	a	sine	graph	by	a	translation	of	90o	parallel	to	the	x	–	
axis.		
The	mapping	is	y	=	cos	x →	y	=	cos	(x	-	90)o		=	sin	x.	
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(4)	y	=	-	cos	2x,																				
(5)	y	=	cos	3x,														
(6)	y	=	-	cos	3x																							
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DIAGNOSTIC ASSESSMENT	This	should	take	about	5–10	minutes.	
Write	the	question	on	the	board,	say	to	the	class:		
“Put	up	1	finger	if	you	think	the	answer	is	A,	2	fingers	for	B,	3	fingers	for	C	and	4	fingers	for	D”.		

1.Notice	how	the	learners	respond.	Ask	a	
learner	who	gave	answer	A	to	explain	why	
he	or	she	gave	that	answer.	DO	NOT	say	
whether	it	is	right	or	wrong	but	simply	
thank	the	learner	for	giving	the	answer.		
2.It	is	important	for	learners	to	explain	the	
reasons	for	their	answers.	Putting	thoughts	
into	words	may	help	them	to	gain	better	
understanding	and	improve	their	
communication	skills.		
3.Then	do	the	same	for	answers	B,	C	and	D.	
Try	to	make	sure	that	learners	listen	to	
these	reasons	and	try	to	decide	if	their	own	
answer	was	right	or	wrong.	
4. Ask	the	class	to	vote	for	the	right	

answer	by	putting	up	1,	2,	3	or	4	fingers.	Notice	if	there	is	a	change	and	who	gave	right	and	wrong	
answers.		

5. If	the	concept	is	needed	for	the	lesson	to	follow,	explain	the	right	answer	or	give	a	remedial	task.		
The	correct	answer	is:	B	
	
 

Why do this activity?  
This	activity	provides	a	context	to	explore	graphs	of	trigonometric	functions	and	look	at	
the	effects	on	the	graph	when	the	equation	is	changed.	Rather	than	asking	learners	to	
sketch	the	graphs	from	the	equations,	they	have	to	figure	out	the	equation	from	the	
graph.	The	problem	gives	the	opportunity	to	investigate	reflections,	stretches	and	
translations	of	curves,	and	the	corresponding	effects	on	equations.		

Learning objectives  
In	doing	this	activity	students	will	have	an	opportunity	to:	
• develop	a	familiarity	with	the	graphs	of	the	sine	and	cosine	functions	and	their	

transformations.	
• understanding	of	transformations	of	the	trigonometric	functions	and	the	connection	

between	the	transformation	and	the	changing	parameters	in	the	equations	of	the	
functions.	

Generic competences 
In	doing	this	activity	students	will	have	an	opportunity	to:	
• develop	the	skill	of	visualization	and	interpreting	and	creating	visual	images	to	

represent	concepts	and	situations.	
	

	

	

	

 
 
 
 
 
 
 
 
 
                                           https://diagnosticquestions.com	
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Possible teaching approach 
On	the	board,	or	on	a	learner	showboard,	
sketch	graph	1:	the	curve	y=sin	x.		

Ask	learners	to	sketch	the	same	graph	on	
their	showboards	and	to	show	you	their	
graphs.	Then	ask	them	to	mark	on	the	
coordinates	of	any	interesting	points,	
such	as	intersections	with	the	axes	and	
turning	points.	Have	a	class	discussion.	

	

Next,	sketch	Graph	2	on	the	same	diagram.	Ask	the	learners	to	make	the	same	sketch	on	
their	showboards	and	to	discuss	in	pairs	how	to	make	Graph	2	from	Graph	1.	Ask	how	
the	graphs	continue	if	the	x	axis	was	continued	past	360o?			

Now	sketch	Graph	3	and	again	mark	on	the	key	points.	Ask	pairs	to	discuss	similarities	
and	differences	between	Graph	1	and	Graph	3	and	to	consider	how	to	transform	one	
graph	into	the	other.		

Reveal	the	information	that	Graph	3	has	equation	y=sin	2x,	and	set	the	challenge	of	
working	out	the	equations	of	the	other	curves.		

Key questions 
What	are	the	interesting	features	of	the	graph	of	y=sin	x?		
What	happens	to	the	graph	beyond	360o?		
How	would	you	describe	the	effect	on	the	graph	when	x	is	changed	to	2x	or	to	3x?		
What	can	you	say	about	the	period	of	that	function?	

Follow up	
The	learners	could	also	investigate	the	family	of	graphs	developed	in	a	similar	way	for	
the	tangent	function,	and	then	for	the	secant,	cosecant	and	cotangent	functions.	
	

Go	to	the	AIMSSEC	AIMING	HIGH	website	for	lesson	ideas,	solutions	
and	curriculum	links:		http://aiminghigh.aimssec.ac.za		
Subscribe	to	the	MATHS	TOYS	YouTube	Channel	
https://www.youtube.com/c/mathstoys		
Download	the	whole	AIMSSEC	collection	of	resources	to	use	offline	with	

																												the	AIMSSEC	App	see		https://aimssec.app	or	find	it	on	Google	Play.		

 


