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Question 1( 6°). a) Show that the set E = {en , n E1"}, c E [?+is not bounded. 

2n I n o 
b) Show that the set E = { -- , n E 1\'} is bounded 0 nn 

Question 2( 6° ). Determine whether each of the following series is convergent or divergent : 
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Question3 ( 4° ).Showthat 1-cosx~x Vx~O and x~l-cosx Vx~ O 

s1n.r l . 1 . ? e - - sm x - - sm- x 
Question 4 ( 6° ). a) Calculate the limit: lim ------=-2 --

:X--+8 sin 3 x 

b) Determine whether the fo llowing improper integral converges or diverges: 

"" J x 1 dx 
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Question 5 ( 6 ' ), Calculate the fo II owing I imi t: !i:;'. [[ nx' +:in nx' dx + t, 
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n , k+ k' J 

Question 6 ( 6° ). a) Show that the series I sin ;x is convergent for any x E l? 0 

n=l n 

b) Show that the function I sin ;x is continuous on I) 0 

0 n= l n 

. ., ~ sin nx ~ cosnx 
c) Show that 1f F (x) = ~ -

3
- then F'(x) = ~ --~ - 0 
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Question 7 ( 6° ). (a) Find the sum of the function series L - x 
n=O n +I 

oc ( -1 )"-1 "' (- 1)"-1 
(b) Show that the number series L converges and L, = ln 3 - In 2 
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