
CALCULUS	12	

THE	SANDWICH	THEOREM	
The	Police	Theorem	or	The	Pinching	theorem	

	
	
	
	
	
	
	
	
	
	
	

	
	

Example:	Using	the	Sandwich	Theorem,	show	that	lim
!→#

[𝑥$sin	 )%
!
*] = 0.	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	

If	𝑔(𝑥) ≤ 𝑓(𝑥) ≤ ℎ(𝑥)for	all	𝑥 ≠ 𝑐	in	some	interval	about	c,	and		
	

lim
!→&

𝑔(𝑥) = lim
!→&

ℎ(𝑥) = 𝐿,	
	
then	
	

lim
!→&

𝑓(𝑥) = 𝐿	



Important	Graphs	
𝑓(𝑥) = 𝑥𝑠𝑖𝑛(𝑥)	 𝑓(𝑥) = 𝑥𝑐𝑜𝑠(𝑥)	

	
	
	
	
	
	
	
	
	

	

𝑓(𝑥) = sin	 <
1
𝑥>	 𝑓(𝑥) = 𝑐𝑜𝑠 <

1
𝑥>	

	
	
	
	
	
	
	
	
	

	

𝑓(𝑥) =
1
𝑥$	 𝑓(𝑥) =

𝑠𝑖𝑛𝑥
𝑥 	

	
	
	
	
	
	
	
	
	

	

𝑓(𝑥) =
𝑐𝑜𝑠𝑥
𝑥 	 𝑓(𝑥) =

𝑥
|𝑥|	

	
	
	
	
	
	
	
	
	
	

	



Example	2:	Using	the	Sandwich	Theorem	and	properties	of	trinagles	find	the	limit	of	lim
!→#

'()!
!
	

	
	
	
	
	
	


