2022Call6.

1) Q1
” CLOZE H [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 =) have ambiguity, the negative sign

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

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

b] ., ],

=[a]+ =1+ =2"+ =2° as z — 0.

le]

D=

(x+1)

[a]:

([ numERICAL || [1 point]

1 v | |
b

”W” [1 point]

1 v | |
[c]:

([ numERICAL || [1 point]

2 v | |
[d]

[ NuMERICAL || [1 point]

-1 v | |
[e]:

”W” [1 point]

8 v | |
B

([ NumERICAL || [1 point]

1V | |

[ NuMERICAL || [2 points]

(16 v \ |




(x—l)expx:+x+

B
([ NumERICAL || [1 point]

$2+

2%+ o(2*) as z — 0.
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H:
([ NumERICAL || [1 pointJ

0

ik
([ NumERICAL || [1 point]

1V

[k}
([ NumERICAL || [2 points]

2 v

[1:

[ NuMERICAL || [1 point]

11V

[m]
([ numERICAL || [2 points]

Y

|

sin(22%) - & = [o] + [l +[q]¢® + [T}’ + o(2®) as & — 0.

[o]

([ NumERICAL || [3 points]

0 v

([ numERICAL || [1 pointJ

0 v

([ numERICAL || [1 point]

0 v

[r]:

[ NuMERICAL || [3 points]

2 v




For various «, f € R, study the limit:

_ (z+ 12+ (z—1)expz + az + fa?
lim - .
20 Sm(2x2) -

This limit converges for o =
[s]:

”WH [4 points}

-1 v | |
I

[ NuMERICAL || [4 points]

2 v | |
[ul

”m” [4 points]

-3 v | |
[V]

o] (£pom)

8 v | |

In that case, the limit is x]

(W]
([ NumERICAL || [4 points]
119 v \ |
[x]:
[Fummion] (3 points]
196 v \ |
(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, % 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, z, not log,, «
Complete the formulae.

Ll Ll
MCECEMT

(NI

(Bx+1)2 = as x — 0.



[a]:
([ NumERICAL || [1 point]

1V |

([ numERICAL || [1 point]

EN |

[c]:
([ numERICAL || [1 point]

2 v |

([ numERICAL || [1 point]

ERY |

[e]:
([ NumERICAL || [1 point]

8 v |

[£]:

[ NuMERICAL || [1 point]

127 v \

([ NumERICAL || [2 points]

116 v \

(:U—l)expx:+x+x2+x3+0(x3) as x — 0.

I

[ NuMERICAL || [1 point]

1 v |

]

[ NuMERICAL || [1 point]

0 v |

B

([ NumERICAL || [1 point]

1V |

[k}
([ NumERICAL || [2 points]




2 v |

[1]:
([ numERICAL || [1 point]

1 v |

[m]
([ numERICAL || [2 points]

3 v |

sin(z?) - 2 = [0] + [Pl + @xQ +[r]® + o(z?) as z — 0.
[o]

([ NumERICAL || [3 points]

0 v |

([ numERICAL || [1 point]

0 v |

([ NumERICAL || [1 point]

0 v |

[r]:
([ NumERICAL || [3 points]

1V

For various «, 8 € R, study the limit:

" (3z+1)2 + (x — 1) expz + ax + Ba?
im :
20 sin(x?) - x

This limit converges for oo = = .
g 7 B

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

ER7 |

o
([ numERICAL || [4 points]

2 v |

[ul
([ NumERICAL || [4 points]

5 v |

[V]



[ NuMERICAL || [4 points]

5

In that case, the limit is

[w]:
([ NumERICAL || [4 points]
07 v

[x]:

[ NuMERICAL || [4 points]
] 48 v

(3) 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]

gl

answer boxes (such as have ambiguity, the negative sign

should be put on the numerator (for example _71 is accepted
but }2 is not). logx = log, z, not log, .

Let us study the following series Y " T3 (x 4 1), with
various .

This series makes sense also for x € C. For x = i, calculate
the partial sum $°°_, e+ 1) = % + i.

.

| NUME'RICAL | [1 point]
|-60 v/ \ |

[bl:

[ NuMERICAL || [1 point]

7V | |
[c]:

”W” [ 1 point ]

3 v | |
[d}

([ numERICAL || [1 point]

2 v | |




7

In order to use the ratio test for x € R, we put a,, = g;; (x+

1)?". Complete the formula.

. An+1 -
e, ~Ee el
[e]:
”W” [2 points]
4 v | |

B
([ NumERICAL || [1 point]
1 | |
[ NuMERICAL || [1 point]
2 | |
Therefore, by the ratio test, the series converges absolutely
for
| MULTI | [8 points] [Single]
e all z.
—JI<zr< -1
—JI<zr <l
-2 <z <2
z << 3 1
-3 << —35- v
—l<az <l
-l<z<3.
<<l
2 2
xz=0.
1<z <3,
For the case z = —%, the series
”WH [4 points] [Single] Shuffle
e converges absolutely. v/
e converges but not absolutely.
e diverges.
For the case x = 1, the series
|MULTI | [4 points] [Single] Shuffle
e converges absolutely.
e converges but not absolutely.
e diverges. v’
(1) 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, % 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, .

Let us study the following series Y7 | 5= (x — 1)*", with
various .

This series makes sense also for z € C. For x = i, calculate

the partial sum 37 4=Ll(z — 1) = = + i.

n=0 n2+3
[a]:
([ NumERICAL || [1 point]
|-60 v/ \ |

b

”m” [1 point]

K% | |
[c]:

o] (Trom)

-3 v | |
[d}

[ NuMERICAL || [1 point]

2 v | |

In order to use the ratio test for x € R, we put a,, = ;1;_4::1%( —

1)?". Complete the formula.

an

(el + g

n

lim

n—oo

[e]:

”W” [2 points]

4 v | |
0

([ NumERICAL || [1 point]

-1V | |
:

[ NuMERICAL || [1 point]

2 v | |
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Therefore, by the ratio test, the series converges absolutely
for
”WH [8 points] [Single]
e all z.
-3 <r< -1
I <<l
—2<xr <2
-5 <z < —3-
-l<z<l
—-l<z<3.
-3 <z <3
x = 0.
1<z <3
For the case x = —%, the series
|MULTI | [4 points] [Single] Shuffle
e converges absolutely.
e converges but not absolutely.
e diverges. v’
For the case x = 1, the series
”WH [4 points] [Single] Shuffle
e converges absolutely. v/
e converges but not absolutely.
e diverges.
(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 }2 is not). logz = log, =, not logy, .
Let us consider the following function

F(z) = log (x;il).

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

|| [4 POthSJ [Single]
y = —1 (~100%)

o y=—1 (—100%)
e y=0(—100%)

o y= % (—100%)
o y=2(—100%)

o r =—2(—100%)
e r=—1(—-100%)
o z=—1 (—100%)
er=0V

o =3 (—100%)
e x=1(—-100%)
oz =2 (—100%)
o y=—1x (—100%)
e y=2x (—100%)
One has

[ NuMERICAL || [4 points]

| 3@ v | |

([ NumERICAL || [4 points]

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

([ numERICAL || [4 points]

1V | |
Choose the behaviour of f(z) in the interval (0, 2).

| MULTI | [4 points] [Single]

e monotonically decreasing
e monotonically increasing
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e neither decreasing nor increasing v’
(6) 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, 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 consider the following function

f(w) = log (x;jfl) |

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(x).

”W” [4 points] [Single]

e —2 (—100%)

1 (—100%)
(—100%)

e 6 o o o
SRNENENC

N —o= O

Choose all asymptotes of f(x).

| MULTI | [4 points] [Single]
o y=—1(—100%)

°y= —% (—100%)
e y=0(—100%)
oy = % (—100%)
e y=2(—100%)

e r =—2(—100%)
e x=—1(—-100%)
° = —% (—100%)
ez =0V

oz =1 (—100%)
e =1 (—-100%)
o r=2(—100%)
o y=—x (—100%)
o y=2x (—100%)
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One has

[a]:
([ numERICAL || [4 points]
E% | |

([ NumERICAL || [4 points]

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

([ numERICAL || [4 points]

1V | |
Choose the behaviour of f(x) in the interval (—4, —2).

|| [4 points] [Single]

e monotonically decreasing
e monotonically increasing v’
e neither decreasing nor increasing

(7) Q4

” CLOZE H [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 =5 is not). logz = log, z, not log; z.
Let us calculate the following integral.

iy
/ 2% sin xdz.
0

By noting that we can find easily a primitive of sin(z), we
can apply integration by parts. Fill in the blanks.

/ r?sinxdr. = [@]g—/ [blda.
0 0

Choose correct functions.
[a]:

” MULTI H [3 points] [Single]
e rsin(z)
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—z cos(x)
x Cos( )
—x? cos(z) vV
—2x cos(x)
sin(x)

x cos(z?)
2z sin(x)

I

”W” [3 points] [Single]
e rsin(z)

—z cos(x)

x Cos( )

—x? cos(z)

—2zx cos(x) v

sin(x)

x cos(z?)

2z sin(x)

By continuing the calculation, we obtain

/ 22 sinzdr. = @ +[e]r + 7T2.
0
[d]
([ NumERICAL || [4 points]
4V | |
[e]:
[ NuMERICAL || [4 points]

0V | |

fl:
|| [4 points]
1V | |
(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, 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 = is accepted

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

™

z
z°sin xdx.
0

By noting that we can find easily a primitive of sin(z), we
can apply integration by parts. Fill in the blanks.

/2 v? sin vdr. = OS_/ de
0

Choose correct functions.
[al:

| MULTI | [6 points] [Single]
e rsin(x)

—x cos(x)

x cos( )

—x? cos(x) v/

—2x cos(x)

sin(z)

x cos(z?)

2z sin(x)
;

| MULTI | [6 points] [Single]
e rsin(x)

—x cos(x)

x cos( )

—x? cos(r)

—2z cos(x) v

sin(z)

x cos(2?)

2z sin(x)

By continuing the calculation, we obtain

/2 22 sin zdr. = @+@7T —|—7T2.

0

[d]

”m” [4 points]

2 v | |
[e]:

”m” [4 points}

1V | |

[£]:




15

[ NuMERICAL || [4 points]

0 v | |
(9) Q5

” CLOZE H [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 _71 is accepted
but = is not). logz = log, x, not log, .
Choose the general solution of the following differential equa-
tion.
Y (x) = 2exp(y(z)) sin(z?)a.
([ MLt || [2 01nts] [Smgle]
exp(cos(z?)) +

* y(z) =

e y(z) = log(cos(x?) —|—

e y(z) = exp(— cos(x )+ C)

e y(z) = —log(cos(z?) + C) v

e y(x) = exp(—cos(z?)) + C

e y(x) = —log(sin(x?)) + C

« () = - loglsin(z?) + C)

o y(z) = exp(—sin(a?)) + C

e y(z) = —log(sin(z?)) + C

Determine C' =[a] with the initial condition y(0) =0

[a]:
”W” [2 points]
10 v

Choose the general solution of the following differential equa-
tion.

y'(x) + 5y (x) + 4y(z) = 0.

”WH [2 points] [Single]

o y(z) = Crexp(2x) + Cyexp(—27)

e y(z) = Crexp(—x) + Cyexp(4x)

e y(z) = Crexp(x) + Cyexp(—4x)

e y(z) = Crexp(—x) + Cyexp(—4z) v

e y(x) = Cysin(—4x) + Cy cos(x)

e y(x) = Cysin(—2z) 4+ Cy cos(2x)

e y(x) = Cysin(2z) + Cy cos(—2x)

o y(z) = Cysin(x) + Cy cos(4x)
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Find a solution y(x) such that y(0) = 3 and y'(0) = 0. C; =
E%%zn-

([ NumERICAL || [2 pointsJ

4 v | |
[c]:

([ numERICAL || [2 points]

-1 | |
For these values of C, (5, find a value A = @ such that

lim, . y(x)/ exp(Az) = 4.

| NUMEI.{ICAL | [2 points]
-1V | |

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

y B

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, z, not log, .

Choose the general solution of the following differential equa-
tion.

' (x) = 2exp(y(x)) sin(z?)z.

” MULTI H [2 oints] [Single]
e y(z) = exp(cos(z?)) + C
e y(z) = log(cos(z?)) + C
o y(z) = exp(—cos(z?) + C)
e y(z) = —log(cos(z?) + C) v
e y(z) = exp(— cos(z?)) + C
e y(z) = —log(sin(z?)) + C
e y(x) = —log(sin(z?) + C)
* y(x)

y(z) = — log(sin(?)) + C
Determine C' = [a] with the initial condition (/%) = 0
[a]:

[ NuMERICAL || [2 points]

1 | |
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Choose the general solution of the following differential equa-
tion.

y"(x) = 5y'(x) + 4y(x) = 0.
|| [2 pomts] [Single]

e y(x) = Cyexp(2r) + Cyexp(—2x)

e y(z) = Crexp(—x) + Cyexp(4x)

o y(x) = Crexp(z) + Cyexp(4x) v/

e y(z) = Crexp(—z) + Cy exp(—4z)

e y(x) = Cysin(—4x) + Cy cos(x)

o y(z) = Cysin(—2x) + Cy cos(27)

e y(x) = C}sin(2z) + Cy cos(—2x)

e y(z) = Cysin(x) + Cy cos(4x)

Find a solution y(z) such that y(0) = 6 and y'(0) =0. C} =

b, Co =[c]
E.

([ NumERICAL || [2 points]

8 Y | |
[c]:

([ numERICAL || [2 points]

2 v | |
For these values of (1,5, find a value A = @ such that

lim, o y(x)/ exp(Az) = —2.

([ numERICAL || [2 points]
17
Total of marks: 258




