
MAT123 Homework 5: Solutions

Decide whether the integral converges or diverges.  Explain your reasoning.

7.8.11.  diverges by the comparison test.

, and the integral  diverges since the exponent on x is 1.

7.8.13.   converges.

 converges since the exponent 1/2 is less than 1.

7.8.15.  diverges.

  diverges since the exponent 2 is greater than 1.

7.8.17.   converges by the comparison test.

  and  converges since the exponent 2 is greater than 1.

7.8.19.   converges by the comparison test.

, and   converges since the exponent 3/2 is greater than 1.

7.8.21.   converges by the comparison test.

, and  converges since  has .

7.8.23.  converges by the comparison test.

, and  converges since  has .



7.8.25.  diverges by the comparison test.

  since  .    diverges since the exponent on 

 is not greater than 1.

7.8.31.  For what values of p does the integral converge or diverge?

.

This converges when p < 1 and diverges when .

7.8.33.

(a) Explain why a graph of the tangent line to  at t = 0 tells us that for all t 

.

 is the equation of the tangent line to  at the point (0,1).   is concave up 
so its graph must lie above the graph of its tangent line.  Therefore, .

(b) Substituting , show that for all 

Substituting  gives   (for ).  Subtract 1 from both sides to get

(c) Use the comparison test to show that the original integral converges.

 when , and   converges since the exponent 4 

is greater than 1.  Therefore, by the comparison test,  converges.


