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Exercise 1 (3 points)

1. Determine lim u, where u, = n? (61/”2 — cos (%)) .

n~3-0o

s R

1 n
2. Let @ € B*. Determine lim (1 + —) .
no+ on

p .
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Exercise 2 {5,5 points)

1. Determine lim nel/” —n and then deduce the nature of the series Z (nelf " n)
t—+oo

T ™

. /

(n))”
(2n)!

~ N

2. Let a € R%. Using d’Alembert’s rule (ratio test), determine the nature of the series depending on g.
+
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ovn

Pl )
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3. Let a €]0, 1]. Using Cauchy’s rule (root test), determine the nature of the series Z

N J

—1)n
4. Let o € RY. Determine the nature of E % Justify your answer.
T

4 N

- /

Exercise 3 (6 points)

Untl . Untl

<

n Un

1. Let N € N, and let (u,) and (v,) be two strictly positive sequences such that, for any n 2 N,

Prove that ¥ v, convergent = 3 u, convergent.

4 N




Mathematics 53 18/19
MIDTERM EXAM 33 — October 2018 EriTA

Un

1
2. Let (un) be a strictly positive sequence such that Untl _q % +0 (;) where o € R.

a. Let (vp) = (niﬁ) where # € R. Show that Untl s +o (1)

T n n

- p

. /

b. Suppose that & > 1. Prove that > u,, is convergent.

N.B. : you may consider § € R such that 1 < § < « and use the sequence (v,) defined in the previous question.

s ™

- /

c. Suppose that o < 1. Prove that 3 u, is divergent.

N.B. : you may consider # € R such that o < 8 < 1 and use the sequence (v,,) defined in the question a.

s ™

\ [this frams continues on mext ply
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- ™

N /

2x4dx.. - x2n
3xbx.-x(2n+1)

e )

3. What is the nature of > u, where u,, =

N /

x nl
4. Discuss, depending on the value of ¢ € Ry, the nature of > u, where u, = @t D) : - .nx @+ n)'

4 N

\ [this frame zentihues on nexs pa;c/
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s ~
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Exercise 4 (3 points)

_ "
Let a € R} and let (u,)n>2 be the sequence defined for any n > 2 by u, = (-1

NaEeh
. _ 1
1. Verify that u, = nel? —1)m 172"
(1+ 2 )
T

4 N

. /

-1)"a b 1
2. Deduce (a,b) € R? such that u,, = (nazz +oamto (n.'iajz)'

- ™
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3. Deduce the nature of ¥ _ u, depending on a.

- a

N /

Exercise 5 (3 points)

Determine the nature of the series 3 u, where, for any n € N*, u, = ¥/n%+2n — vn2 + 3.

~ A




