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Larson	section	3.1	

3A	Exercises	

Extrema	on	an	Interval	
	

	
	

Find	the	any	critical	numbers	of	the	function.	

	
	

	

	

𝑓? 𝑥 =
4 𝑥C + 1 − 4𝑥 2𝑥

𝑥C + 1 C =
−4𝑥C + 4
𝑥C + 1 C = 0	

−4𝑥C + 4 = 0	
𝑥C = 1, 𝑥 = ±1	
	Critical	numbers:	𝑥 = −1,1	

						

	
	 	



		

Find the absolute extrema of the function on the interval 

	 	
	

	
	

	
	

	
𝑑𝑦
𝑑𝑥

=
𝜋
8
secC

𝜋
8
𝑥 = 0	

secC
𝜋
8
𝑥 = 0	

There	is	no	solution	to	this	equation	because		
secC 𝜃 ≥ 1	for	all	values	of	𝜃.		So,	there	are	no	critical	
points.	
we	test	the	endpoints:	
at	𝑥 = 0,		𝑦 = tan(0) = 0			
at	𝑥 = 2,	𝑦 = tan Y

Z
= 1	

Minimum	at	(0,0)	
Maximum	at	(2,1)	
	

	



		

	

Choose	one	of	the	following	applications	to	complete	

	
	
Find	the	critical	points	of	𝑑𝑥/𝑑𝜃	

𝑑𝑥
𝑑𝜃

=
𝑣C

32
2 cos 2𝜃 =

𝑣C

16
cos 2𝜃	

0 =
𝑣C

16
cos 2𝜃	
0 = cos 2𝜃	

2𝜃 = 90°	, 𝑜𝑟			2𝜃 = 270°	
𝜃 = 45°, 𝑜𝑟		𝜃 = 135°	

This	means	that	there	is	a	critical	point	at	these	two	
values,	which	happen	to	be	the	endpoints	of	the	
interval.	
At	these	two	end	points,	the	instantaneous	change	
(i.e.	the	derivative	fg

fh
)	in	the	sprinkler	movement	

will	be	a	minimum,	meaning	it	will	be	moving	the	
slowest	here.		So,	the	amount	of	water	that	will	land	
at	the	extremities	will	be	a	maximum	because	the	
change	in	the	angle	has	stopped	briefly.	

	
	
Find	the	Critical	points	of	𝑑𝑆/𝑑𝜃	
𝑑𝑆
𝑑𝜃

=
3𝑠C

2
sinC 𝜃 − cos 𝜃 3 − cos 𝜃

sinC 𝜃
= 0	

0 = sinC 𝜃 − cos 𝜃 3 − cos 𝜃 	
0 = sinC 𝜃 − 3 cos 𝜃 + cosC 𝜃	
0 = 1 − 3 cos 𝜃	
1
3
= cos 𝜃	

𝜃 ≈ .955	𝑟𝑎𝑑𝑖𝑎𝑛𝑠	
Check	𝑆 . 955 , 𝑆 Y

p
, 𝑆 Y

C
	

And	we	find	that	𝑆 . 955 	is	a	minimum.	

	


