
http://individual.utoronto.ca/alex_kryvoshaev/         MAT137 calculus, TA: Alexander Kryvoshaev, Email: alex.kryvoshaev@utoronto.ca

- 1 -

Tutorial 18

Problem 18.1

Expand lnx x in powers of 2x  .

Solution:
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Problem 18.2

Expand xx e in powers of x .

Solution:
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Problem 18.3

Assume that f is a function with     1nf x  for all n and all real x . 

Find the least integer n for which you can be sure that  2nP approximates  2f within 0.001 .

Solution:
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 the least integer is 9n 

Problem 18.4

For   xf x e find the Tailor polynomial nP that approximates xe at 
1

2
x  with 4 decimal place accuracy. 

Then use that polynomial to obtain an estimate of e .

Solution:

 We want 
1
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 We have 
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 So, it is enough to take 5n 
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Problem 18.5

Find the Tailor polynomial nP for f of least degree that approximates xe at 1x   with 3 decimal place 

accuracy. Then use that polynomial to obtain an estimate of 
1

e

Solution:

 We want  1 0.0005nR   , so 1 0c  

 We have        
1 1

1 1
1 ! 1 !

c
n

n

e
R

n n


   

 


 

1
0.0005

1 !n




 So, it is enough to take 7n 
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Problem 18.6

Expand sin
2

x
in powers of 1x  and specify the values of x for which the expansion is valid.

Solution:
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Problem 18.7

Expand  ln 1 2x in powers of 1x  and specify the values of x for which the expansion is valid.

Solution:
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Problem 18.8

Expand 5 22 3 5x x x   in powers of 1x  and specify the values of x for which the expansion is valid.

Solution:

          2 3 4 55 22 3 5 3 5 1 19 1 20 1 10 1 2 1x x x x x x x x              


