
TOPIC: IMPROPER INTEGRALS
Improper Integrals: Infinite Intervals

◆ An integral with _________ as one (or both) bounds is a type of improper integral.

New

EXAMPLE Determine whether each improper integral is convergent or divergent.

Improper Integral with Infinite Bounds

If          is 
continuous on…

 

Improper Integrals: Infinite Intervals 

◆ An integral with ________ as one (or both) bounds is a type of improper integral.   

 

 

 

 

 

 

 

 

 

 

 

◆ An integral is convergent if the limit ________ (a finite number) and divergent if the limit __________.  

 

 

 

 

 

 

 

 

 

 

 

 

EXAMPLE Determine whether each improper integral is convergent or divergent. 

(𝑨𝑨) 

(𝑩𝑩) 

(𝑪𝑪) 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

0
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
0

−∞
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

−∞
 

 

Improper Integrals with Infinite Bounds 
 

New 

then…

(1) [𝑎𝑎, ∞)

If 𝑓𝑓(𝑑𝑑) is  
continuous on…

(2) (−∞, 𝑏𝑏ሿ

(3) (−∞, ∞) 𝒙𝒙 

𝒚𝒚 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

𝑎𝑎
=                  න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
𝑏𝑏

−∞
=                  න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

−∞
= න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______
+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______
 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

𝑎𝑎
= lim

𝑡𝑡→∞
 න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑡𝑡

𝑎𝑎

 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
𝑏𝑏

−∞
= lim

𝑡𝑡→−∞
 න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑏𝑏

𝑡𝑡

 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

−∞
= න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑐𝑐

−∞

+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
∞

𝑐𝑐

 

New 

[ CONVERGENT | DIVERGENT ] 

[ CONVERGENT | DIVERGENT ] 

[ CONVERGENT | DIVERGENT ] 

then…

 

Improper Integrals: Infinite Intervals 

◆ An integral with ________ as one (or both) bounds is a type of improper integral.   

 

 

 

 

 

 

 

 

 

 

 

◆ An integral is convergent if the limit ________ (a finite number) and divergent if the limit __________.  

 

 

 

 

 

 

 

 

 

 

 

 

EXAMPLE Determine whether each improper integral is convergent or divergent. 

(𝑨𝑨) 

(𝑩𝑩) 

(𝑪𝑪) 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

0
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
0

−∞
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

−∞
 

 

Improper Integrals with Infinite Bounds 
 

New 

then…

(1) [𝑎𝑎, ∞)

If 𝑓𝑓(𝑑𝑑) is  
continuous on…

(2) (−∞, 𝑏𝑏ሿ

(3) (−∞, ∞) 𝒙𝒙 

𝒚𝒚 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

𝑎𝑎
=                  න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
𝑏𝑏

−∞
=                  න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

−∞
= න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______
+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______
 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

𝑎𝑎
= lim

𝑡𝑡→∞
 න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑡𝑡

𝑎𝑎

 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
𝑏𝑏

−∞
= lim

𝑡𝑡→−∞
 න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑏𝑏

𝑡𝑡

 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

−∞
= න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑐𝑐

−∞

+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
∞

𝑐𝑐

 

New 

[ CONVERGENT | DIVERGENT ] 

[ CONVERGENT | DIVERGENT ] 

[ CONVERGENT | DIVERGENT ] 

 

Improper Integrals: Infinite Intervals 

◆ An integral with ________ as one (or both) bounds is a type of improper integral.   

 

 

 

 

 

 

 

 

 

 

 

◆ An integral is convergent if the limit ________ (a finite number) and divergent if the limit __________.  

 

 

 

 

 

 

 

 

 

 

 

 

EXAMPLE Determine whether each improper integral is convergent or divergent. 

(𝑨𝑨) 

(𝑩𝑩) 

(𝑪𝑪) 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

0
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
0

−∞
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

−∞
 

 

Improper Integrals with Infinite Bounds 
 

New 

then…

(1) [𝑎𝑎, ∞)

If 𝑓𝑓(𝑑𝑑) is  
continuous on…

(2) (−∞, 𝑏𝑏ሿ

(3) (−∞, ∞) 𝒙𝒙 

𝒚𝒚 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

𝑎𝑎
=                  න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
𝑏𝑏

−∞
=                  න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

−∞
= න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______
+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______
 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

𝑎𝑎
= lim

𝑡𝑡→∞
 න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑡𝑡

𝑎𝑎

 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
𝑏𝑏

−∞
= lim

𝑡𝑡→−∞
 න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑏𝑏

𝑡𝑡

 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

−∞
= න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑐𝑐

−∞

+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
∞

𝑐𝑐

 

New 

[ CONVERGENT | DIVERGENT ] 

[ CONVERGENT | DIVERGENT ] 

[ CONVERGENT | DIVERGENT ] 

 

Improper Integrals: Infinite Intervals 

◆ An integral with ________ as one (or both) bounds is a type of improper integral.   

 

 

 

 

 

 

 

 

 

 

 

◆ An integral is convergent if the limit ________ (a finite number) and divergent if the limit __________.  

 

 

 

 

 

 

 

 

 

 

 

 

EXAMPLE Determine whether each improper integral is convergent or divergent. 

(𝑨𝑨) 

(𝑩𝑩) 

(𝑪𝑪) 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

0
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
0

−∞
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

−∞
 

 

Improper Integrals with Infinite Bounds 
 

New 

then…

(1) [𝑎𝑎, ∞)

If 𝑓𝑓(𝑑𝑑) is  
continuous on…

(2) (−∞, 𝑏𝑏ሿ

(3) (−∞, ∞) 𝒙𝒙 

𝒚𝒚 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

𝑎𝑎
=                  න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
𝑏𝑏

−∞
=                  න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

−∞
= න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______
+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______
 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

𝑎𝑎
= lim

𝑡𝑡→∞
 න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑡𝑡

𝑎𝑎

 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
𝑏𝑏

−∞
= lim

𝑡𝑡→−∞
 න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑏𝑏

𝑡𝑡

 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

−∞
= න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑐𝑐

−∞

+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
∞

𝑐𝑐

 

New 

[ CONVERGENT | DIVERGENT ] 

[ CONVERGENT | DIVERGENT ] 

[ CONVERGENT | DIVERGENT ] 

◆ An integral is convergent if the limit _________ (a finite number) and divergent if the limit _______________.

(1)

 

Improper Integrals: Infinite Intervals 

◆ An integral with ________ as one (or both) bounds is a type of improper integral.   

 

 

 

 

 

 

 

 

 

 

 

◆ An integral is convergent if the limit ________ (a finite number) and divergent if the limit __________.  

 

 

 

 

 

 

 

 

 

 

 

 

EXAMPLE Determine whether each improper integral is convergent or divergent. 

(𝑨𝑨) 

(𝑩𝑩) 

(𝑪𝑪) 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

0
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
0

−∞
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

−∞
 

 

Improper Integrals with Infinite Bounds 
 

New 

then…

(1) [𝑎𝑎, ∞)

If 𝑓𝑓(𝑑𝑑) is  
continuous on…

(2) (−∞, 𝑏𝑏ሿ

(3) (−∞, ∞) 𝒙𝒙 

𝒚𝒚 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

𝑎𝑎
=                  න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
𝑏𝑏

−∞
=                  න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

−∞
= න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______
+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______
 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

𝑎𝑎
= lim

𝑡𝑡→∞
 න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑡𝑡

𝑎𝑎

 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
𝑏𝑏

−∞
= lim

𝑡𝑡→−∞
 න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑏𝑏

𝑡𝑡

 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

−∞
= න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑐𝑐

−∞

+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
∞

𝑐𝑐
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[ CONVERGENT | DIVERGENT ] 

[ CONVERGENT | DIVERGENT ] 

(2)

 

Improper Integrals: Infinite Intervals 

◆ An integral with ________ as one (or both) bounds is a type of improper integral.   

 

 

 

 

 

 

 

 

 

 

 

◆ An integral is convergent if the limit ________ (a finite number) and divergent if the limit __________.  

 

 

 

 

 

 

 

 

 

 

 

 

EXAMPLE Determine whether each improper integral is convergent or divergent. 

(𝑨𝑨) 

(𝑩𝑩) 

(𝑪𝑪) 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

0
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
0

−∞
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

−∞
 

 

Improper Integrals with Infinite Bounds 
 

New 

then…

(1) [𝑎𝑎, ∞)

If 𝑓𝑓(𝑑𝑑) is  
continuous on…

(2) (−∞, 𝑏𝑏ሿ

(3) (−∞, ∞) 𝒙𝒙 

𝒚𝒚 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

𝑎𝑎
=                  න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
𝑏𝑏

−∞
=                  න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

−∞
= න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______
+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______
 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

𝑎𝑎
= lim

𝑡𝑡→∞
 න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑡𝑡

𝑎𝑎

 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
𝑏𝑏

−∞
= lim

𝑡𝑡→−∞
 න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑏𝑏

𝑡𝑡

 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

−∞
= න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑐𝑐

−∞

+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
∞

𝑐𝑐
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[ CONVERGENT | DIVERGENT ] 

[ CONVERGENT | DIVERGENT ] 

(3)

 

Improper Integrals: Infinite Intervals 

◆ An integral with ________ as one (or both) bounds is a type of improper integral.   

 

 

 

 

 

 

 

 

 

 

 

◆ An integral is convergent if the limit ________ (a finite number) and divergent if the limit __________.  

 

 

 

 

 

 

 

 

 

 

 

 

EXAMPLE Determine whether each improper integral is convergent or divergent. 

(𝑨𝑨) 

(𝑩𝑩) 

(𝑪𝑪) 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

0
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
0

−∞
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

−∞
 

 

Improper Integrals with Infinite Bounds 
 

New 

then…

(1) [𝑎𝑎, ∞)

If 𝑓𝑓(𝑑𝑑) is  
continuous on…

(2) (−∞, 𝑏𝑏ሿ

(3) (−∞, ∞) 𝒙𝒙 

𝒚𝒚 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

𝑎𝑎
=                  න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
𝑏𝑏

−∞
=                  න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
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+∞

−∞
= න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______
+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______
 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

𝑎𝑎
= lim

𝑡𝑡→∞
 න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑡𝑡

𝑎𝑎

 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
𝑏𝑏

−∞
= lim

𝑡𝑡→−∞
 න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑏𝑏

𝑡𝑡

 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

−∞
= න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑐𝑐

−∞

+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
∞

𝑐𝑐

 

New 

[ CONVERGENT | DIVERGENT ] 

[ CONVERGENT | DIVERGENT ] 

[ CONVERGENT | DIVERGENT ] 

 

Improper Integrals: Infinite Intervals 

◆ An integral with ________ as one (or both) bounds is a type of improper integral.   

 

 

 

 

 

 

 

 

 

 

 

◆ An integral is convergent if the limit ________ (a finite number) and divergent if the limit __________.  

 

 

 

 

 

 

 

 

 

 

 

 

EXAMPLE Determine whether each improper integral is convergent or divergent. 

(𝑨𝑨) 

(𝑩𝑩) 

(𝑪𝑪) 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

0
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
0

−∞
 

න 𝑒𝑒𝑥𝑥 𝑑𝑑𝑑𝑑
∞

−∞
 

 

Improper Integrals with Infinite Bounds 
 

New 

then…

(1) [𝑎𝑎, ∞)

If 𝑓𝑓(𝑑𝑑) is  
continuous on…

(2) (−∞, 𝑏𝑏ሿ

(3) (−∞, ∞) 𝒙𝒙 

𝒚𝒚 
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+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

______

______
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+∞
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= lim
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 න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑡𝑡

𝑎𝑎

 

න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
𝑏𝑏
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𝑏𝑏
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න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
+∞

−∞
= න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑

𝑐𝑐

−∞

+ න 𝑓𝑓(𝑑𝑑) 𝑑𝑑𝑑𝑑
∞

𝑐𝑐

 

New 

[ CONVERGENT | DIVERGENT ] 

[ CONVERGENT | DIVERGENT ] 

[ CONVERGENT | DIVERGENT ] 



TOPIC: IMPROPER INTEGRALS

EXAMPLE Evaluate the integral or state that it diverges.

EXAMPLE Determine whether the improper integral diverge or converge. Evaluate the integral if it converges.

  

 

       EXAMPLE Evaluate the integral or state that it diverges.  

න 𝑥𝑥 sin 𝑥𝑥
0

−∞
 𝑑𝑑𝑥𝑥 

 

       EXAMPLE Determine whether the improper integral diverge or converge. Evaluate the integral if it converges.  

න 2
1 + 𝑥𝑥2  𝑑𝑑𝑥𝑥

∞

0
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∞

0
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0

−∞
 𝑑𝑑𝑥𝑥 න 𝑥𝑥𝑒𝑒𝑥𝑥

∞

−∞
 𝑑𝑑𝑥𝑥 

(𝑨𝑨) (𝑩𝑩) (𝑪𝑪) 
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න 𝑥𝑥 𝑒𝑒𝑥𝑥 𝑑𝑑𝑥𝑥
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−∞
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TOPIC: IMPROPER INTEGRALS

EXAMPLE Determine whether the improper integrals diverge or converge. Evaluate the integral if it converges.Relevant Letters 
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       EXAMPLE Evaluate the integral or state that it diverges.  

න 𝑥𝑥 sin 𝑥𝑥
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TOPIC: IMPROPER INTEGRALS

PRACTICE Evaluate the integral or state that it diverges.
 

 

       PRACTICE Evaluate the integral or state that it diverges.  

න 2
𝑥𝑥3  𝑑𝑑𝑥𝑥

−1

−∞
 

 

       PRACTICE Evaluate the integral or state that it diverges.  

න 1
𝑥𝑥(ln 𝑥𝑥)4  𝑑𝑑𝑥𝑥

∞

2
 

 

 

       PRACTICE Evaluate the integral or state that it diverges.  

න 2
𝑥𝑥3  𝑑𝑑𝑥𝑥

−1

−∞
 

 

       PRACTICE Evaluate the integral or state that it diverges.  

න 1
𝑥𝑥(ln 𝑥𝑥)4  𝑑𝑑𝑥𝑥

∞

2
 

EXAMPLE 

A boiled potato is 200°F  before being placed on a plate in a room 
that is constantly 68°F. After 10 minutes, the potato’s temperature 
is 140°F.  
 
 

Newton’s Law of Cooling 

◆ The rate of change of an object’s temp 𝑇𝑇 is proportional to the diff. btwn 𝑇𝑇 & temp of the surrounding medium 𝑇𝑇𝑠𝑠. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

𝑘𝑘 

𝐶𝐶 

(𝑨𝑨) 

(𝑩𝑩) 

Solve the initial-value problem to find 𝑇𝑇(𝑡𝑡). 

What is the temperature of the potato after 30 minutes? 

1) Set up DE: plug 𝑇𝑇𝑠𝑠 into 

  

 

 

2) Separate variables & integrate both sides 

3) Find ____  by plugging in initial condition 

(temp of object when 𝑡𝑡 = 0) 

4) Find __ by plugging in other given temp 

of object 

5) Solve for 𝑇𝑇 

  

HOW TO: Solve Newton’s Law of 
Cooling Problems 

𝑑𝑑𝑇𝑇
𝑑𝑑𝑡𝑡 = 𝑘𝑘(𝑇𝑇 − 𝑇𝑇𝑠𝑠) 
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