Mathematics 53 16/17
FINAL BEXAM 1 — December 2016 EriTA

Final exam 1

Duration : three hours
Documents and calculators not allowed

Name : First name : Class :

Exercise 1 (5 points) 2
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1. Using d’Alembert’s test, determine the nature of the series Z —E?)n)"
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2. Let k& € N*. Using d’Alembert’s test, determine, depending on k, the nature of the series Z
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3. Let a € R. Using Cauchy’s test, determine, depending on a, the nature of the series Z ( n ) .
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Exercise 2 (4 points)

0 3 0 0 -1 0O
let A={ 1 -2 4 |and B=1{ 1 2 —4 |.
1 1 1 1 1 -3
)

Are A and B diagonalizable in .##3(R) 7 If they are, determine D and P.

N.B. : the bases of the eigenspaces must be deduced from a clear reasoning, and not by randomly picking particular values.
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Exercise 3 (4 points)

-3 1 0
Let e e Rand A = ( 2—3 0 1-a ) - Study the diagonalizability of A in .#3(R) depending on the value of q.
-1 1 =2

N.B. : when A is diagonalizable, the eigenbasis is not required.
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Exercise 4 (4 points)
{&H]m@&ml
1. Let f: .
P(X) — 3XP(X)-(X?2-1)P(X)

a. Determine (no need to justify) the matrix of f in the standard basis & = (1, X, X2, X?) of R3{X].

b. Is f bijective ? Justify your answer.

Ao (R) — A (R)

a b ) € H+(R) and f: { . Determine {no need to justify) the matrix of f in the

2. LetA:( d
¢ X AX — XA

. 1 0 0 1 0 0 o ¢
standardba51s@:(E11=( 0 0 ),E12=( 0 O),Emi( 1 0),E22= ( 0 1 )) Of.//(z(R)

Exercise 5 (4 points)

1 a b ¢
0 2 d e
& -
Let {a,b,c,d,e, f) e RY and A = 00 2 f
0 0 0 2

Study the diagonalizability of A depending on the values of a, b, ¢, d, ¢ and f.
When A is diagonalizable, the eigenbasis is not required.

(this frase comtinuax or next pagal)
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