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1) Q1
[[crLoze | [0.10 penalty]
If not specified otherwise, fill in the blanks with integers (pos-
sibly 0 or negative). A fraction should be reduced (for ex-

ample, 1 is accepted but not %), and if it is negative and the

2

answer boxes (such as E) have ambiguity, the negative sign

should be put on the numerator (for example = is accepted

2
but = is not). logx = log, x, not log,, x.
Complete the formulae.

2 [€] 3 3
log(xz) =[a]+|b|(z—1) —x—l +=(zx—1)+o((z—1)°) as z — 1.

[a]:

[ NuMERICAL || [1 point]

0 v | |
bl

o] (Trom)

1V | |
[c]:

([ NumERICAL || [1 point]

LV | |
[d]

”m” [1 point]

2 v | |
[e]:

o] (Trom)

1V | |

[£]:

[ NuMERICAL || [1 point]

EN | |

(z—1)*+=(z—1)*+0((z—1)*) as & — 1.

)ot =[gH{h)z—1)+

([ NumERICAL || [1 point]

Hl-
HlH




0 v | |
(b

([ numERICAL || [1 point]

1V | |
H:

[onemen] (Tpom)

1 | |

i:

”m” [1 point]

3 v | |
[k}

([ numERICAL || [1 point]

-1V | |

]

[ NuMERICAL || [1 point]

9 v | |

(z—1)*sin(z—1) = +(x—l)—i—@(x—l)z—i-@(x—1)3+0((x—1)3) as x — 1.

[m]

”m” [1 point]

0 v | |
[n]:

o] (T pom)

0 v | |
[o]:

([ numERICAL || [1 point]

0 v | |
@:

[ NuMERICAL || [3 points]

1V | |
For various «, f € R, study the limit:

i log(@) + (. — Das +afr — 1) + fla —1)°
ot (x —1)2sin(z — 1) .

This limit converges for o = @, B =

(][]



@:

[ NuMERICAL || [6 points]

2 v | |
[r]:

”W” [3 points]

1 v | |
[s]:

([ NumERICAL || [3 points]

6 v | |

In that case, the limit is .
[t]

([ NumERICAL || [3 points]

2 Y | |
[ul:

[ NuMERICAL || [3 points]

4 | |

(2) Q1

| CLOZE | [0.10 penalty]

If not specified otherwise, fill in the blanks with integers (pos-

sibly 0 or negative). A fraction should be reduced (for ex-

ample, I is accepted but not %), and if it is negative and the

2 )
[b]

answer boxes (such as have ambiguity, the negative sign

should be put on the numerator (for example = is accepted

2
but = is not). logz = log, x, not log, .
Complete the formulae.

log(z) = +@(m—l)+(x—1)2+(x—1)3+0((x—1)3) as x — 1.

.

| NUI\/[E;UCAL | [1 pointJ

0 v | |
(bl

([ numERICAL || [1 point]

1V | |
[c]:

”m” [1 point]
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0 v | |
[n]:

”m” [1 pointJ

0 v | |
[o]:

([ NumERICAL || [1 point]

0 v | |
@:

([ numERICAL || [3 points]

Ea [ |
For various «, f € R, study the limit:

lim log(a:) + (1 - .CE):L’% + Oé(.il? — 1) + ﬁ(x — 1)2
z—1 (x —1)?sin(3(x — 1)) '

T

This limit converges for o = @, g = S

@:

[ NuMERICAL || [6 points]

0 v | |
[r]:

”WH [ 3 points ]

5 v | |
[s]:

([ numERICAL || [3 points]

16 v | |

In that case, the limit is .
o

([ numERICAL || [3 points]

s | )
[ul:

([ NumERICAL || [3 points]

127 \ |

(3) Q2

[[crLoze | [0.10 penalty]

If not specified otherwise, fill in the blanks with integers (pos-

sibly 0 or negative). A fraction should be reduced (for ex-

1

ample, 5 is accepted but not %), and if it is negative and the




answer boxes (such as ) have ambiguity, the negative sign

should be put on the numerator (for example _71 is accepted

but = is not). logz = log, x, not log, .
oo 4n—1

Let us study the following series ), it

various .
This series makes sense also for x € C. For = = i, calculate
; 2 4 2n _ @
the partial sum » (7> (z + 1) =[a]+|bli.
[a]
([ numERICAL || [1 point]

-10 v \ |

b

[ NuMERICAL || [1 point]

(x + 1), with

2 v | |
In order to discuss the convergence using the root test for
r € R, we put a, = f;jr; x + 1)?". Complete the formula.

Tim (a,)% =[c]lw +[d]l].

[c]:
([ numERICAL || [2 points]
4 v | |

”W” [1 point]
1V | |
[e]:
([ numERICAL || [1 point]
2 v | |
Therefore, by the root test, the series converges absolutely
for
([ MLt || [2 points] [Single]
e all x.
—3<z< -1
—-3JI<r<l.
1

5
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o —1 < <3
o v =0.
o 1l <x<3.

For the case x = —%, the series

|| [2 points] [Single]
e converges absolutely. v/
e converges but not absolutely.
e diverges.
For the case © = 1, the series

” MULTI H [2 points] [Singlo]
e converges absolutely.
e converges but not absolutely.
e diverges. v’
(1) Q2
”ﬁ” [0.10 penalty]
If not specified otherwise, fill in the blanks with integers (pos-
sibly 0 or negative). A fraction should be reduced (for ex-
ample, 1 is accepted but not %), and if it is negative and the

2

answer boxes (such as E) have ambiguity, the negative sign

should be put on the numerator (for example ’71 is accepted
but = is not). logz = log, x, not log, .
Let us study the following series Y [ 5 (x — 1)*", with
various .
This series makes sense also for z € C. For x = i, calculate
. 2 477,7 .
the partial sum Yo 2o (z — 1)*" =[a] + [bli.
[a]:
([ NumERICAL || [1 point]
[-10 v \ |
([ NumERICAL || [1 point]
2 v | | , |
In order to discuss the convergence using the root test for

x € R, we put a, = f;jr; |z — 1)*". Complete the formula.

lim (@) = [c]le + [l
[c]:

[ NuMERICAL || [2 points]

17




”m” [1 point]

EWY | |
[e]:

([ numERICAL || [1 point]

27 | |
Therefore, by the root test, the series converges absolutely

for

([ MLt || [2 points] [Single]
e all x.

—JI<r< -1

—-JI<r<l.

5 1
—§<CL’<——.

3

|

|
AN
S
A

[\

e 6 6 6 6 o o o o o
N[00 =

1<z <3,
For the case x = —%, the series
”WH [2 points] [Single]
e converges absolutely.
e converges but not absolutely.
o diverges. v’
For the case © = 1, the series
”ﬂ“ [2 points] [Single]
e converges absolutely. v/
e converges but not absolutely.
o diverges.
(5) Q3
”ﬁ” [0.10 penalty]
If not specified otherwise, fill in the blanks with integers (pos-
sibly 0 or negative). A fraction should be reduced (for ex-
ample, I is accepted but not %), and if it is negative and the

3

answer boxes (such as =) have ambiguity, the negative sign

should be put on the numerator (for example %1 is accepted
but = is not). logz = log, z, not log, .



Let us consider the following function

f(w) = log (m) |

The function f(z) is not defined on the whole real line R.
Choose all the points that are not in the natural domain of

f(z).
”W” [4 points] [Single]

o —¢V

e —1V

° —% v

e 0V

° % v

e 1 (—100%)
o c (—100%)

Choose all asymptotes of f(x).
| MULTI | [4 points] [Single]

o y=—7 (—100%)
o y=—75 (—=100%)
o y=—7 (—100%)
e y=0(—100%)
oy =7 (—100%)
oy =7 (—100%)
e y=m (—100%)
o r=—1(—100%)
e =0 (—100%)
erx=1/eVv
o xr=1(—100%)
o x=c (—100%)
o y=u

(—100%)

o y=—1x (—100%)
o y =z (—100%)

One has B
file) = bk
[a]:
([ NumERICAL || [4 points]
1V |

([ NumERICAL || [4 points]




10

2 Vv

| The function f(x) has st‘ationary point(s) in the domai‘n
[c]:

[xumericaL ] (4 points |

1V | |
Choose the behaviour of f(z) in the interval (3,2).

”WH [4 points] [Single]
e monotonically decreasing
e monotonically increasing
e neither decreasing nor increasing v’

(6) Q3

| CLOZE | [0.10 penalty]
If not specified otherwise, fill in the blanks with integers (pos-

sibly 0 or negative). A fraction should be reduced (for ex-

ample, 1 is accepted but not %), and if it is negative and the

X a]

answer boxes (such as E) have ambiguity, the negative sign

should be put on the numerator (for example ’71 is accepted
but = is not). logz = log, x, not log, .

Let us consider the following function

f(w) = log (m) |

The function f(x) is not defined on the whole real line R.
Choose all the points that are not in the natural domain of
f(@).
| MULTI | [4 points] [Single]

e ¢V

o —1V

—1/e v
—1/e* v
0v

[ J
[ J
[ J
o1/ v
[ J
[

/e v
1 (—100%)
e ¢ (—100%)
Choose all asymptotes of f(x).
”M“ [4 points] [Single]
o y=—7 (—100%)
o y=—5 (—=100%)
o y=—71(-100%)




11

(—100%)
(—100%)
(—100%)
(—100%)
= —1(—100%)
=0 (—100%)
=1/e* v
=1/e (—100%)
=1 (—100%)
= e (—100%)
=e? (—=100%)
x

(—100%)
o y=—x (—100%)
o y=mx (—100%)
One has

ERNIEFNE e

TLE IR w

.

| NUME;{ICAL | [4 pointsJ
2 v | |

| NIIJI\%RICAL | [4 points]

13 v | |
The function f(x) has [c]stationary point(s) in the domain
[c]:

[ NuMERICAL || [4 points]

v | |
Choose the behaviour of f(z) in the interval (2, 3).

”W” [4 points] [Single]

e monotonically decreasing

e monotonically increasing v/

e neither decreasing nor increasing
(7) Q4

| CLOZE | [0.10 penalty]

If not specified otherwise, fill in the blanks with integers (pos-

sibly 0 or negative). A fraction should be reduced (for ex-

ample, % is accepted but not %), and if it is negative and the
[a]

answer boxes (such as E) have ambiguity, the negative sign




12

should be put on the numerator (for example
but = is not). logz = log, x, not log, .

Let us calculate the following integral.

1
/ 2% exp(—x)dx.
0

It is easy to find a primitive of exp(—
parts, one has

/011,2 exp(—z) = [@K - /Ol@zx.

Choose the function [a],
” MULTI H [2 points] [Single]
e exp(—x)
e 2z exp(—x)
o z2exp(—1)
o —exp(—1)
[
[

—2z exp(—x)
—r?exp(—1) v

| MULTI | [2 points] [Single]
e exp(—1)
e 2z exp(—x)
o v2exp(—1)
e —exp(—x)
[ J
[ J

—2zexp(—x) v
—2? exp(—1)
Continuing, one has fol 22 exp(—
[c]:
([ NumERICAL || [2 points]

—1 -
= is accepted

x). By integration by

= —l—@e‘l.

2 v |

([ NumERICAL || [2 points]

ERY |

Instead,
/1936 xdl‘_@ . et
0
, one can calculate this by substition.
[e]:
”m” [1 point]




13

% | |
B:

([ numERICAL || [1 point]

2 v | |
:

([ NumERICAL || [1 point]

-1V | |

hi
|| [1 point]
2 Y | |
(8) Q4
”ﬁ” [0.10 penalty]
If not specified otherwise, fill in the blanks with integers (pos-
sibly 0 or negative). A fraction should be reduced (for ex-

ample, 1 is accepted but not %), and if it is negative and the

2 )
[b]

answer boxes (such as have ambiguity, the negative sign

should be put on the numerator (for example = is accepted

2
but = is not). logz = log, x, not log, .
Let us calculate the following integral.

2
/ 2% exp(—x)dzx.
0

It is easy to find a primitive of exp(—z). By integration by
parts, one has

/02 2% exp(—z) = [K - /Oz@m.

Choose the function [a],
”W” [2 points] [Single]
e exp(—x)
o 2xexp(—x)
o 2exp(—1)
o —exp(—)
[
[

—2z exp(—x)

| MULTI | [2 points] [Single]
e exp(—1)
e 2z exp(—x)
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22 exp(—1)
—exp(—z)
—2zexp(—x) v
o —z?exp(—z)
Continuing, one has f02 22 exp(—z) = [cle~2 +[d].
[c]:
[ NuMERICAL || [2 points]
[-10 v \ |
”WH [2 points]
2 v | |

Instead,

1
ze " dy = @6_1 +
/o

, one can calculate this by substition.
[e]:

”WH [1 point]

v | |
1]

([ numERICAL || [1 point]

2 Y | |

[ NuMERICAL || [1 point]

1 v | |
o

”W” [1 point]

2 v | |

(9) Q5

| CLOZE | [0.10 penalty]
If not specified otherwise, fill in the blanks with integers (pos-

sibly 0 or negative). A fraction should be reduced (for ex-

ample, I is accepted but not %), and if it is negative and the

2

answer boxes (such as =) have ambiguity, the negative sign

should be put on the numerator (for example ’71 is accepted
but = is not). logz = log, x, not logy, .



15

Let us calculate the following improper integral with various
a, 8 € R, as follows

/ 2% exp(az®)dr
B

@@ exp(az?) is a primitive of z® exp(az?) if a # 0.
.

| NUME'RICAL | [2 points]
1 | |

([ numERICAL || [2 points]

4 v | |
The above improper integral converges for the following «, 5.

([ MLt || [8 points] [Single] Shuffle

oa>—}1

o< —3
a>—1
a< —1
a>0
a<0Vv
a>1
a<l1
a >
a <
all o € R

and
|MULT1| [4 points] [Single] Shuffle

e 3> —e

o < —e

e 3> —1

o f<—1

e >0

e <0

e f>1

o <1

e f>e

e f<e

eall feR V

e 6 6 6 o o o ¢ o o
NN
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Take «, 8 for which the integral converges. In such a case,
the value of the integral is — exp(aﬁ).

[c]:

”m” [1 point]

% | |
[d]

([ NumERICAL || [1 point]

ER | |
[e]:

([ NumERICAL || [2 points]

EN% | |

For a as above, si ottiene

/ 2% exp(azt)dr = [f]

o0

B
”m” [4 points]
0V | |

(10) Q5

| CLOZE | [0.10 penalty]
If not specified otherwise, fill in the blanks with integers (pos-

sibly 0 or negative). A fraction should be reduced (for ex-
ample, 1 is accepted but not %), and if it is negative and the

3

answer boxes (such as E) have ambiguity, the negative sign

should be put on the numerator (for example %1 is accepted
but = is not). logz = log, x, not log, .

Let us calculate the following improper integral with various
a, 8 € R, as follows

/ 2° exp(ax®)dz
B

[a]

bl exp(ax?) is a primitive of z® exp(az?) if a # 0.

.

([ numERICAL || [2 pointsJ
1

[bl:
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[ NuMERICAL || [2 points]

6 v

’ The above improper integra‘l converges for the following oz,‘ﬁ )
| MULTI | [8 points] [Single] Shuffle

o> —1
o< —3
a>—1
a< —1
a>0
a<0Vv
a>1
a<l1
o >
a <
all a e R

and
|MULTI | [4 points] [Single] Shuffle

o 3> —e

o < —e

e 3> —1

o B <—1

e 5>0

e <0

e 3>1

e <1

e J>e

e f<e

eallfeR YV

Take «, 3 for which the integral converges. In such a case,

the value of the integral is — exp(aﬁ).

[c]:

”m” [1 point]

% | |
[d]

([ numERICAL || [1 point]

16 v | |
[e]:

[ NuMERICAL || [2 points]

6 | |

e 6 6 6 6 o6 o o o o
NN
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For « as above, si ottiene

/ 2 exp(az®)dw

o0

]

[ NuMERICAL || [4 points]

A

0 v

Total of marks: 216



