
 

 Name:  Date:          

Larson section 4.3 

4B Exercises 

Extrema on an Interval 

Evaluate the definite integral using the limit definition.  Use 𝑐𝑖 = 𝑎 + 𝑖𝛥𝑥  and 𝛥𝑥 =
𝑏−𝑎

𝑛
 

  

Δ𝑥 =
3−(−2)

𝑛
=

5

𝑛
; 𝑐𝑖 = −2 +

5

𝑛
𝑖 

∑ ((−2 +
5

𝑛
𝑖) (

5

𝑛
)) =

𝑛

𝑖=1

∑ (−
10

𝑛
+

25

𝑛2
𝑖)

𝑛

𝑖=1

= ∑ (−
10

𝑛
)

𝑛

𝑖=1

+ ∑ (
25

𝑛2
𝑖)

𝑛

𝑖=1

= −10 +
25

𝑛2 (
𝑛(𝑛 + 1)

2
)

= −10 +
25𝑛2 + 25

2𝑛2
 

lim
𝑛→∞

(−10 +
25𝑛2 + 25

2𝑛2 ) = −10 +
25

2
= 2.5 

 
 

Δ𝑥 =
4 − 1

𝑛
=

3

𝑛
 ; 𝑐𝑖 = 1 +

3

𝑛
𝑖 

∑ 𝑓

𝑛

𝑖=1

(1 +
3

𝑛
𝑖) (

3

𝑛
) = ∑ (4 (1 +

3

𝑛
𝑖)

2

) (
3

𝑛
) =

𝑛

𝑖=1

∑ (4 (1 +
6

𝑛
𝑖 +

9

𝑛2
𝑖2)) (

3

𝑛
) =

𝑛

𝑖=1

 

∑ (
12

𝑛
+

72

𝑛2
𝑖 +

108

𝑛3
𝑖2)

𝑛

𝑖=1

= 12 +
72

𝑛2 (
𝑛(𝑛 + 1)

2
) +

108

𝑛3 (
𝑛(𝑛 + 1)(2𝑛 + 1)

6
) 

= 12 +
36𝑛2 + 36𝑛

𝑛2
+

72𝑛3 + 54𝑛2 + 18𝑛

𝑛3
  

lim
𝑛→∞

(12 +
36𝑛2 + 36𝑛

𝑛2
+

72𝑛3 + 54𝑛2 + 18𝑛

𝑛3 ) = 12 + 36 + 72 = 120 



  

 

 
  



  

Write a definite integral that defines the area of the region (don’t evaluate) 

  

∫ 6 − 3𝑥  𝑑𝑥
2

0

 

 

∫ (25 − 𝑥2) 𝑑𝑥
5

−5

 

 

 

 
  

 

 


