2022Call2.

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

[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). logx = log, x, not log,, x.
Complete the formulae.

(z —1)* =[a]+[bl@ + 1) + )= + 1)* +[d](x + 1)°.

[a]:

([ numERICAL || [1 point]

-8 v | |
b

”m” [1 point]

112 v \ |
[c]:

([ NumERICAL || [1 point]

-6 v | |
[d]

[ NuMERICAL || [1 point]

1 | |

(w+1)log(z?) = [e [+ f](x+1)+He](@+1)*+h|(@+1)*+o((z+1)°) as z — —1.

[e]:

([ numERICAL || [1 point]

0 v | |
B:

”W” [1 point]

0 v | |
:

”m” [1 pointJ

2 v | |

[hl:




[ NuMERICAL || [1 point]

=Y | |

log(—)-(exp(w+1)—1)-(z+1) = [i[+]j|(x+ 1) HX @+ 1)* H1L(@+1)*+o((z+1)?) as 2 — —1.

i

”W” [1 point]

0 v | |
H:

[ NuMERICAL || [1 point]

0V | |
[k}

o] (Trom)

0 v | |

1]

[ NuMERICAL || [1 point]

-l v | |
For various «, f € R, study the limit:

iy (@ =1 +a(@+1)log(a?) + 8+ flz +1)
e=-1  log(—z)- (exp(x+1)—1)-(z+1)

This limit converges for o =[m], 8 = [n].
[m]
([ NumERICAL || [4 pointsJ
3 Y | |
[n]:
([ NumERICAL || [4 points]
-12 v \ |
In that case, the limit is [o].
[o]:
([ NumERICAL || [4 points]
4V | |
(2) 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-
1

ample, 5 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 = is accepted

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

(1—2)* =[a]+[blx+ 1) +[c) + 1)*> +[d]z + 1)%.
@:

[ NuMERICAL || [1 point]

8 v | |
b

”WH [1 pointJ

-12 v \ |
[c]:

([ numERICAL || [1 point]

16 v | |
[d]

”m” [1 point]

-1V | |

(z+1)log(a?) = [ f)(z+1)+g)(z+1)*+H D (z+1)*+o((z+1)*) as 2 — —1.

[e]:
([ numERICAL || [1 point]
0 v | |

T}

[ NuMERICAL || [1 point]

0 v | |
:

”W” [1 point]

2 v | |
h

([ NumERICAL || [1 point]

-1V | |

log(—)-(exp(z+1)—1)-(z+1) = [ |(z+1) +k (2 +1)*H1)(z+1)° +o((2+1)*) as & — —1.
[i]



[ NuMERICAL || [1 point]
0 v | |
B
([ NumERICAL || [1 point]
0 v | |
[k}
”m” [1 point]
0 v | |
[1]:
([ numERICAL || [1 point]
-1 v | |
For various «, # € R, study the limit:
. (1-2)+a(z+1)log(a?) =8+ Bz +1)
lim
I ) epla + )1 @+ )
This limit converges for a =[m], 8 =[n].
[m]:
([ numERICAL || [4 points]
ER | |
[n]:
[ NuMERICAL || [4 points]

(12 v \ |
In that case, the limit is [o].
[o]:

([ NumERICAL || [4 points]

4 v | |

(3) Q2

|| [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

y a]

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, .
Calculate the following series.
S(1)m
4 @

k=0



[al:

([ NumERICAL || [1 point]

4 @/ | |
([ numERICAL || [1 point]

5 v
> (3) -
k=0
[c]:
([ numERICAL || [1 point]
ER | |
[d]
”m” [1 point]
5 v | |
[e]:
”m” [1 pointJ
2 v | |
B:
([ NumERICAL || [1 point]
5 v | |

Let us study the following series >~ n, , with various .

In order to discuss the convergence using the ratio test for

r € R, we put a, = e I . Complete the formula.

@IH
HJ@

1 a

. n+l
Jm = = [g]

:
| NL’IERICAL | [2 points]
%
Choose all the value of = for which the series converges.
”WH [2 points] [Single]
e —100 v
—10 v
-5V
-2V
-1V
0v




1v
2V
5V
10 v
100 v/

alculate the series.
oo

Ne o o o @

2 _ o]
[0}

[ NuMERICAL || [2 points]

2 v | |
(4) Q2

”mu [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, .
Calculate the following series.

SO

=\ 3 b
[al:
([ numERICAL || [1 point]
3 v | |

([ numERICAL || [1 point]

R | |
() _
() =@

[c]:

([ NumERICAL || [1 point]

4 |

([ NumERICAL || [1 point]




110 vV \ |

[e]:
”m” [ 1 pointJ
B4 | |

B
([ numERICAL || [1 point]
(10 v \ |

Let us study the following series >~ %, with various .

In order to discuss the convergence using the ratio test for
r € R, we put a, = % Complete the formula.

. An+1 .
e, L)

n

:
| NIE-:RICAL | [2 points]
%
Choose all the value of = for which the series converges.
|| [2 points] [Single]
e —100 v
—10 v
-5V
-2V
-1V
0v
1v

°
°
°
°
°
°
e 2V
°
°
°
C

5V

10 v

100 v

alculate the series.

>
n=0

(b
[ NuMERICAL || [2 points]
BN
(5) 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, % is accepted but not %), and if it is negative and the
[a]

answer boxes (such as E) 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 consider the following function

F(z) = exp (ﬂil).

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(z).
| MULTI | [4 points] [Single]

o —c (—100%)

—2 (—100%)
—1 (—100%)
0 (—100%)
1 (=100%)
2 (—100%)

o ¢ (—100%)

e All real numbers are in the domain. v/

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

o y=—e (—100%)

o y=—1(—-100%)

e y=0(—100%)

ey=1V

e y=ce (—100%)

o r=—2(—100%)
o r=—+/3(—100%)
o r=—+2 (—100%)
o r=—1(—100%)
e =0 (—100%)

e x=1(-100%)
oz =1/2(-100%)
oz =+/3(—100%)
o r=2(—100%)

o y=u (—100%)

o y=—x (—100%)



One has

f(2) = exp (

e
[=]I[=]

.

([ numERICAL || [3 points]
2 v

b

[ NuMERICAL || [1 point]

5 Y | |
[c]:

”W” [3 points]

-3 v | |

| NL%RICAL | [1 point]
125 vV \ |
The function f(z) has [e] stationary point(s):
[e]:
[ NuMERICAL || [4 points]
2/ |
Choose the behaviour of f(z) in the interval (0, 2).
” MULTI H [4 points] [Single] Shuffle
e monotonically decreasing
e monotonically increasing
e neither decreasing nor increasing v’
(6) Q3
|| [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

y 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(z) = exp (%211)‘




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(@).

”WH [4 points] [Single]

e —c (—100%)

-2 (—100%)
—1 (—100%)
0 (—100%)
1 (—100%)
2 (—100%)

e ¢ (—100%)

e All real numbers are in the domain. v/

Choose all asymptotes of f(z).

”WH [4 points] [Single]

o y=—c (—100%)

o y=—1(—100%)

e y=0(—100%)

ey=1V
e y=r¢c (—100%)
o r=—2(—100%)
o r=—3 (—-100%)
o r=—2 (—100%)
e r=—1(—-100%)
e =0 (—100%)
ez =1(—-100%)
oz =1/2(—100%)
oz =1/3(-100%)
o =2 (—100%)
o y =2z (—100%)
o y=—1x (—100%)
One has
:
f2)=exp | = | =
{olls
[a]:
”m” [3 points]
2 v | |
[bl:
([ NumERICAL || [1 point]
R | |

[c]:
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[ NuMERICAL || [3 points]
ER4 | |

”%” [1 point]
% v | |
The function f(x) has [e] stationary point(s):
[e]:
([ numERICAL || [4 points]
2 |
Choose the behaviour of f(z) in the interval (2, 3).
”M“ [4 points] [Single] Shuffle
e monotonically decreasing
e monotonically increasing v’
e neither decreasing nor increasing
(7) 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 _71 is accepted
but }2 is not). logz = log, z, not log, .
Let us calculate the following integral.

1 22
/ 3 dzx.
0 T3+2x2+x+2

Complete the formula

@, , [
S e

+202+ 1 +2 22 +[e] z+[h]

[al:

”m” [2 points]

1 v | |
bl

([ NumERICAL || [2 points]

5 v | |
[c]:




[ NuMERICAL || [2 points]

27 |

([ numERICAL || [2 pointsJ

El |

[e]:
([ NumERICAL || [2 points]

1V |

B:
([ NumERICAL || [2 points]

4 v |

([ numERICAL || [2 points]

El |

b
([ numERICAL || [2 points]

2 v |

Choose a primitive of %5.
”ﬂ“ [8 points] [Single] Shuffle
arctan(x + 1)

% arctan(z)
xarctan(z? + 1)
%}Zg(xz +1)
zlog(z® +1) v
log(z(2? + 1))
+arcsin(z? + 1)
5 arcsin(2? + 1)
e arcsin(z(x? + 1))

1

Choose a primitive of 5.

|MULTI | [8 points] [Single] Shuffle
e arctan(z) v’

arctan(%)

% arctan(%)

7 arctan(z)

log(z* + 1)

$log(z? 4 1)

rlog(z? + 1)

—2z/(x* +1)?
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By continuing, we get

==logd+=log2+=m

/1 7’ _ i
0 T3 +222+ 1 +2

i

[ NuMERICAL || [4 points]

s | |

B

([ NumERICAL || [2 points]

5 v | |
I

”m” [2 points]

TV | |
[1]:

([ numERICAL || [2 points]

110 v \ |
[m]

[ NuMERICAL || [4 points]

-1 Vv | |
[n]:

”m” [2 points]

110 vV \ |

(8) 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, 1 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, x, not log, .
Let us calculate the following integral.

1
/ v dx
0o B3+222+r+2
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Complete the formula

v 2]

3+202+ 1 +2 22 +[e] z+[h]

A, , @
[,

[al:
([ NumERICAL || [2 points]

2 v |

([ numERICAL || [2 points]

El |

[c]:

[ NuMERICAL || [2 points]

1V |

([ numERICAL || [2 points]

N |

[e]:
([ NumERICAL || [2 points]

1V |

R:
([ NumERICAL || [2 points]

27 |

([ NumERICAL || [2 points]

5 v |

i
([ NumERICAL || [2 points]

2 v |

Choose a primitive of %5.
|MULTI | [8 points] [Single] Shuffle
arctan(x + 1)
£ arctan(z)

r arctan(z? + 1)
+log(z?* 4+ 1)
tlog(z? + 1) v
log(z(2? + 1))




o larcsin(z?+ 1)
e arcsin(z? + 1)
e arcsin(z(z? + 1))

Choose a primitive of 5.

” MULTI H [8 points] [Single] Shuffle

e arctan(z) v/

arctan(s)

%arctan(%)
7 arctan(z)
log(z* + 1)
log(z? 4+ 1)
rlog(x? + 1)
o —2z/(z*+1)?

By continuing, we get

/1 x
0

P B RT—— :log3+log2+7r

[i]:
([ NumERICAL || [4 points]

2 7 |

B

([ numERICAL || [2 points]

5 v |

[k J:

[ NuMERICAL || [2 points]

3 v |

1
oo ] (2poms)

N |

[m]:
([ numERICAL || [4 points]

1V |

[n]:

[ NuMERICAL || [2 points]

120 Vv \

(9) Q5
[[croze]] (0.10 penalty )




16

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

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

2
but = is not).

Determine whether the following improper integral converges,
and if so, calculate the value. If it does not converge, write %.

o0 2
/ v e " dy = .
0 [b]

[a]

[xumericaL | (6 points |

3 @J | |

[xumericaL ] (6 points |

2 v | |
Let us consider the improper integral floo f(x)dx. Choose all

function(s) f(x) for which this improper integral converges.

| MULTI | [12 points] [Single]

o f(z)=exp(z) (—100%)

o 7(z) = exp(—1)

o f(z) =zexp(x) (—100%)
o f(x) =zexp(—x) v

e F(x) = Lexp(x) (~100%)
o f(z) =Lexp(—z) v

o F(x) = xp(a?) (—100%)
o f(x) =exp(—2%) v

o f(z) = zexp(z?) (—100%)
o f(z) =1z exp(—2?) v

o f(z) = Lexp(z?) (—100%)
o 1) = Lexp(—s?) v

Among the following improper integrals, choose the smallest
(and convergent) one and give its value e.
* [, exp(—2)

o [ wexp(—x)dx
o |7 a% exp(—x)du
o [7 xexp(—3z)dx
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o [7 a® exp(—3x)dx
o [ exp(—3x)
o [ exp(—4x)
(c]:
([ numERICAL || [2 points]
1 @/ | |
([ NumERICAL || [5 points]
4 v | |
[e]:
([ NumERICAL || [5 pointsJ
4 v | |
(10) Q5
|| [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, L is accepted but not %), and if it is negative and the

y a]

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

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

2
but = is not).

Determine whether the following improper integral converges,
and if so, calculate the value. If it does not converge, write %.

/OO 37_Ze_ﬂdx = .
0 [b]
[a]:

[xumericaL || (6 points |

4 @/ | |

[xumericaL | (6 points |

ER% | |
Let us consider the improper integral floo f(z)dz. Choose all

function(s) f(x) for which this improper integral converges.

”m“ [12 points] [Single]
ga:) = exp(z) (—100%)
(

(

x) =exp(—z) v
x% = zexp(x) (—100%)

'f
o f
o f(x) =zexp(—x) v
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o f(z) = Lexp(x) (—100%)
o f(z) =Lexp(—z) v

o f(x) = exp(z?) (—100%)

o f(x)=exp(—2%) v

o f(x) = z%exp(z?) (—100%)
o f(z) =z exp(—2?) v

o () = Lexp(a?) (-

o f(z)=Ltexp(—2?) v

Am

(and convergent) one and give its value

o [7 exp(—a)
o [ wexp(—x)dx
o |7 a% exp(—x)du
o [7 xexp(—3z)dx
o [T a® exp(—3x)dx
o [ exp(—3x)
o [ exp(—5x)

[c]:

[ NUMERICAL || [2 points}

ong the following improper integrals, choose the smallest

1v

([ numERICAL || [5 points]

(5 v

[e]:
([ numERICAL || [5 points]

EN%

Total of marks: 288



