2023Call4.

1) Q1
”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 = is accepted

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

Ei[f

?+o(z*) as z — 0.

sin(3z) = [a]+|blr +[cl® +
.

| NUME'RICAL | [2 points]

0 v | |
bl

([ numERICAL || [1 point]

13 v | |
[c]:

[ NuMERICAL || [1 point]

0 v | |
[d]

o] (Trom)

9 v | |
[e]:

([ NumERICAL || [1 point]

2 v | |

V14 22 :+x+x2+x3+o(x3) as v — 0.

(b
”m” [2 points]
0 v

B
([ NumERICAL || [1 point]




1V |

B

[ NuMERICAL || [1 point]

0 v |

[k}
([ NumERICAL || [1 point]

17 |

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

2 v |

exp(5z®) =[n]+[or + @xQ + @xg +o(z®) as z — 0.

[n]:
([ numERICAL || [2 points]

1V |

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

% |

([ numERICAL || [1 point]

0 v |

[uvemion] (2 points]

5 v

For various «, f € R, study the limit:
r sin(3z) + azv1 + 22 + Ba?
im .
20 exp(hz3) — 1

This limit converges for a =[1], 8 = [s].

[r]:
([ NumERICAL || [6 points]

3 v |

[s]:
([ NumERICAL || [6 pointsJ

0 v

V]

In that case, the limit is @



[V]
([ NumERICAL || [3 points]
-6 v | |
(W]
([ NumERICAL || [3 pointsJ
5 v | |
(2) Q1
|| [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

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). logz = log, x, not log,, =.
Complete the formulae.
@x

sin(—3xz) = [a]+ | blr +[cl? +

[a]:

”W” [2 points]

0 v | |
bl

([ NumERICAL || [1 point]

-3 v | |
[c]:

[ NuMERICAL || [1 point]

0 v | |
[d]

”m” [1 point]

9 v | |
[e]:

([ NumERICAL || [1 point]

(2 v | |

4+ o(z®) as z — 0.

x\/l—x2:+x+x2+x3+o(x3) as z — 0.
[hl:



[ NuMERICAL || [2 points]

0V |

[i]:

[ NuMERICAL || [1 point]

1V |

.

([ numERICAL || [1 point]

0 v |

I
([ NumERICAL || [1 point]

ERY |

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

B |

exp(42®) = [n]+ ok + @xQ + @x3 + o(z?) as & — 0.

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

1V |

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

0 v |

@:

[ NuMERICAL || [1 point]

0 v |

([ numERICAL || [2 points]

1V

For various «, # € R, study the limit:
i sin(—3z) + azv/1 — 22 + ﬁxZ'
20 exp(4a?) — 1
This limit converges for a =[r], 8 =[s].
[r]:
[ NuMERICAL || [6 points]

EN |

[s]:



[ NuMERICAL || [6 points]
0V |

In that case, the limit is .

[V]

([ NumERICAL || [3 points]

3 v | |
[w]:

[ NuMERICAL || [3 points]

4 v | |

(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-

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 }2 is not). logx = log, z, not log, .

Let z = 1+ 4+/3. Fill in the blanks. z = @(cos +

isin ), where 0 < < 2.
[a]:

([ numERICAL || [1 point]

2 @/ | |

([ NumERICAL || [1 point]

v | |
[c]:

([ NumERICAL || [2 points]

ER4 | |
Fill in the blanks. 26 =[d ]|+ i¢]

”W” [3 points]

61 v |
[e]:

([ numERICAL || [1 point]




0 v | |

Let us study the following series >~ w, with var-
ious z € R.
Calculate the finite sum Z;:O W == forz=—1.

B

([ numERICAL || [2 points]

2 v | |
:

[ NuMERICAL || [2 points]

ER% | |

(3"=2")(=1)"
n—+2 :

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

Complete the formula.

fim 22— (i + (1)

n—00  (y,

b

([ numERICAL || [2 points]

3 v | |
i

[Fovemons] (Lpomt)

1V | |

l:

”W” [1 point]

1V ] _ |
Therefore, by the ratio test, the series converges absolutely

for <z < o]
[k}

”m” [1 point]

2 Y | |
[1]:

([ numERICAL || [1 point]

3 v | |
[m]:

[ NuMERICAL || [1 point]

s | |




[n]:
([ NumERICAL || [1 point]
57 |
For the case z = —%, the series
” MULTI H [4 points] [Single] Shuffle
e converges absolutely.
e converges but not absolutely.
e diverges. v/
(1) Q2
[[croze] (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 = is accepted

2
but = is not). logz = log, x, not log, .

Let z = v/3+i. Fillin the blanks. z = [a](co @- +isin @- ),

where 0 < < 2.
[a]:

”W” [1 point]

2 v | |
b

([ numERICAL || [1 point]

1 v | |
[c]:

[ NuMERICAL || [2 points]

6 v | |
Fill in the blanks. 26 =[d]+ ie],
[d]

[oeons] (5 pom)

64 v | |

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




Let us study the following series >~ w, with var-
ious x € R.
Calculate the finite sum quz:o % = for x = 1.

i
o] (o)
2 Vv | |
:
([ numERICAL || [2 points]
13 V | |

In order to use the ratio test for x € R, we put a,, = ’w )

Complete the formula.

Ny ]

1
n—oo @

I

”W” [2 points]

3 v | |
[i]:

”m” [1 point]

% | |
B

[ NuMERICAL || [1 point]

v ] . |
Therefore, by the ratio test, the series converges absolutely

fOI' <r< .
[k}

([ NumERICAL || [1 point]

4 v | |
I

”W” [1 point]

3 v | |
[m]:

([ NumERICAL || [1 point]

2 v | |
[n]:




[ NuMERICAL || [1 point]
ER% |
For the case x = —%, the series
”M“ [4 points] [Single] Shuffle
e converges absolutely.
e converges but not absolutely. v/
e 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, 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). logx = log, x, not log,, x.
Let us consider the following function
x? + 2
=log ———.
f(x) = log % 4 3z + 2

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]

e —3 (—100%)
° —g (—100%)
o 2V

° —% v

e -1V

o —1 (—-100%)
e 0 (—100%)
e 1 (—100%)
o 1 (—100%)
e 3 (—100%)
e 2 (—100%)
e 3 (—100%)
e 3 (—100%)
Choose all asymptotes of f(x).

| MULTI | [4 pomts] [Slngle]
o y=—1(—100%)
e y=0V




10

e y=1(—100%)
er=-2V
er=-1V

o r=0(—100%)

o x=1(—100%)

o x=2(—100%)

o y=u/2(—-100%)

e y==u/2+1(-100%)
o y=u (—100%)

e y=x+1(—100%)

o y=2x (—100%)

o y=2z+1(-100%)
o y=—x/2(—100%)

o y=—x/2+1(-100%)
o y=—z (—100%)

e y=—x+1(-100%)
o y=—2x (—100%)

o y=—2x+1(—100%)

One has

[a]:

[ NuMERICAL || [4 points]

| -1@/ | |

([ numERICAL || [4 points]

6 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 (1,2).

|MULTI | [4 points] [Single] Shuffle
e monotonically decreasing

e monotonically increasing
e neither decreasing nor increasing v’

(6) Q3

([crLoze | [0.10 penalty]




11

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

202 +1

—=]log —MM .
flo)=log o s =1

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).
([pLr | [4 PointSJ [Single]

NICT NONW o~ O

(—100%)
Choose all asymptotes of f(x).

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

e y=0V

e y=1(—100%)

o r=—-2(—100%)
erxr=—-1V
er=-1Vv

e =0 (—100%)
oz =1 (-100%)

o x=1(—100%)

o x =2 (—100%)

o y=u/2(—100%)



12

e y=2x/2+1(—-100%)
o y =z (—100%)
o y=ux+1(—100%)
o y =21 (—100%)
o y=2zx+1(-100%)
o y=—x/2(—100%)
o y=—1/2+1(—100%)
o y=—x (—100%)
o y=—x+1(—-100%)
o y=—2x (—100%)
o y=—2x+1(—100%)
One has
a
e =g
[a]:
”W” [4 points]
77 | |

([ NumERICAL || [4 points]

El% | |
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 (1,2).

” MULTI H [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, 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, .



Let us calculate the following integral.

VN ™
/0 cos”(x) sin (:c + 3) dx.

Complete the formula

sin (x—i—z) = @sinaﬂ—
3 d]

b]

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

COST.

1V |

([ NumERICAL || [2 points]

2 v |

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

3 v |

@

[ NuMERICAL || [2 points]

2 v

Choose a primitive of cos?(x) sin(z).

”WH [8 points] [Single] Shuffle
zl,)cos3( ) sin(z)
—3 0083( ) sin(z)
L5 )
—%COS (x) v
3 cos® (sm(:v))
— 3 cos®(sin(x))
§sm *(cos(z))
— 1 sin®(cos(x))
Choose a primitive of cos®(z).

| MULTI | [8 points] [Single] Shuffle

o —2cost(x)

° isin‘l(x)

o —cos(x) + 3 cos®(z)
e cos(z) — 5 cos®(x)

o —cos(z) + 3 cos’(x)
e sin(z) — $sin’(z) v
o z — ¢sin’(z)

13



14

oz — 5 cos’(z)
e z+ Lsin'(z)
e z — §cos*(x)
By continuing, we get

? od(a) s ™Y dy =
/0 cos”(x) sin <:L' 3) de =
‘

([ numERICAL || [6 points]

1V | |
R

[ NuMERICAL || [6 points]

16 v | |
:

”m” [6 points]

3 v | |
b

([ numERICAL || [6 points]

ER% | |

(=[]
B

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

; B

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 calculate the following integral.

/2 cos?(z) sin (33 + Z) dx.
0 3
Complete the formula

sin (x + Z) = —E] sinx + = cosx.
6/ [b] d]
[al:
([ NumERICAL || [2 points]




3 v |

([ numERICAL || [2 points]

2 v |

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

1V |

([ NumERICAL || [2 points]

2 v

Choose a primitive of cos?(z) sin(z).

|| [8 points] [Single] Shuffle

5 cos®(z) sin(z)
— 3 cos®(x) sin(x)
5 sin®(z)

—Lcos®(x) v
)

: CSOSS(sin(x

— 1 cos®(sin(x))

3 sin®(cos())

— 1 sin®(cos(x))

Choose a primitive of cos®(z).

|MULTI | [8 points] [Single] Shuffle
— 2 cost(x)

1sin'(z)

— cos(z) + 1 cos®(z)

e 6 o o o o o o o
£
=
=
|
|=
&z
=
w
=
{\

By continuing, we get

3 ™ B
/0 cos”(x) sin <a:+ 6> dx =

(=[]
Gy

15



16

[ NuMERICAL || [6 points]
1V | |

B
”m” [6 points}
3 Y | |

([ NumERICAL || [6 points]
ER% | |

I

[ NuMERICAL || [6 points]

% | |

(9) Q5

([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 )
[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, .
Choose the general solution of the following differential equa-
tion.
Y (z) = y(z)z exp(z?).
([ MLt || [2 oints] [Single]

p
e y(x) = (exp(sinz?) + C)?

y(z) )

y(r) = —2/(sin(2?) + C)?
y(r) = (sin(expz) + C)?

y(x) = —2/(cos(2?) + C)?
y(z) = exp((expa?®)/2 +C) v
y(r) = —log((exp?)/2 + C)
y(x) = exp((expz)/2 + C)?
y(r) = —exp((logz?)/2 + C)

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

([ numERICAL || [1 point]

17

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

e 6 6 06 o o o
8




(10

17

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

y"(x) + 4y (z) + dy(z) = 0.

” MULTI H [2 pomts] [Single]

) = Cy exp(x) + Csy exp(—4x)

) = —z) + Cyexp(4x)

) = x) + Cyexp(bz)
ZEg Ch exp(—z) + Cyexp(—bx)

) =

) =

)

x
—2z) sin(2x) + Cy exp(2z) cos(2z)
—x)sin(2z) + Cy exp(—2z) cos(x)
—2x) sin(x) + Cy exp(—2z) cos(x) v/
= C exp(—x) sin(bz) + Cy exp(—x) cos(bx)
Find a solution y(x) such that y(0) = 0 and y'(0) = 4. C; =
[c], Co = d].
[c]:
”m” [2 points]
4 @/ | |
([ numERICAL || [2 points]
0 v | |
For the solution above, calculate lim, . y(z) =[e].
[e]:
([ numERICAL || [2 points]
0 v | |

e 6 6 o o o o
QE c e
AA/—\@/—\/—\/—\/—\

) 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, % 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.
Choose the general solution of the following differential equa-
tion.
y'(z) = y(z)z exp(a?).

| MULTI | [2 points] [Single]
e y(z) = (exp(sinz?) + C)?




18

y(x) = —2/(sin(2?) 4 C)?
y(z) = (sin(expx) + C)?

y(z) = —2/(cos(z?) + C)?
y(z) = exp((expa?)/2 + C) v
y(r) = —log((exp2?)/2 + O)
y(r) = exp((expr)/2 + C)?

y(x) = —exp((log2?)/2 + C)
Determine C' = % with the initial condition y(0) = e
[a]:

([ numERICAL || [1 point]

1V | |
[a]:

[ NuMERICAL || [1 point]

2 v | |
Choose the general solution of the following differential equa-

tion.

y" () +4y'(z) — 5y(z) = 0.

” MULTI H [2 points] [Single]

* y(z) = Cyexp(x) + Oz exp(—4z)
(x) () + Cyexp(da)
() () + Gz exp(5z)
() = Cyexp(z) + Corexp(—bz) v
E 3 =) eXpE—Qx) sin(2x) + Cy exp(2z) cos(2z)
() (

(

x) = Cy exp(—=) sin(2z) + Cy exp(—2x) cos(x)
—2x) sin(z) + Cy exp(—2z) cos(x)

e 6 6 o6 o o o
L e e

Find a solution y(z) such that y(0) = 2 and 3'(0) = —10.
Cy =[c],Cy =[d].
[c]:
[Susnioat | (2 points)
Wé’ | |
([ numERICAL || [2 points]
2 Y | |
For the solution above, calculate lim, . y(z) =[e]

[e]:

[ NuMERICAL || [2 points]

% | |




Total of marks: 288

19



