2024Call4.
(1) Q1

” EMBEDDED ANSWERS H [penalty 0.10]

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 @) have ambiguity, the negative sign
should be put on the numerator (for example ’71 is accepted
but — is not). logz = log, x, not log,, x

Complete the formulae.

(x+1)logx = +@(:p—1)+(x—1)2+%(x—1)3+0((x—1)3) as x — 1.
[a]:

” NUMERICAL H [marked out of 1]
0 v | |

b

” NUMERICAL H [marked out of 1]
2 v | |
[c]:

” NUMERICAL H [marked out of 1]
0 v | |

[d]:

” NUMERICAL H [marked out of 1]
1 v | |
[e]:

” NUMERICAL H [marked out of 2]

6 v | |

(z—1)Va + _.+£U 1)+
(8]

” NUMERICAL H [marked out of 1]
0 v |

[hl:

(z—1)°+=(2—1)’+0o((z—1)*) as z — 1.

-|-
HIH




” NUMERICAL H [marked out of 1]

2 7 |

li]:

” NUMERICAL H [marked out of 1]

1 |

ik

” NUMERICAL H [marked out of 1]

4 v |

k|

” NUMERICAL H [marked out of 1]

BN |

[1:

” NUMERICAL H [marked out of 1]

%

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

o (@t Dlogr + (@ - DV +3+a(r—1) + Bz —1)°
z—1 <£L' _ 1)3 :

This limit converges for a = @, b= .

@:

” NUMERICAL H [marked out of 6]

ERY |

@:

” NUMERICAL H [marked out of 3]

=Y |

[r]:

” NUMERICAL H [marked out of 3]

4V |

In that case, the limit is .

[V]

” NUMERICAL H [marked out of 3]

129 v \

[w

” NUMERICAL H [marked out of 3]

(192 v \




(2) Q1

” EMBEDDED ANSWERS H [penalty 0.10]

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 ) have ambiguity, the negative sign

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

2
but =5 is not). logx = log, =, not log;, .
Complete the formulae.

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

[a]:

” NUMERICAL H [marked out of 1]

0 @/ | |

” NUMERICAL H [marked out of 1]

3 v | |
[c]:

” NUMERICAL H [marked out of 1]
L v | |

[d]:

” NUMERICAL H [marked out of 1]
2 v | |
[e]:

” NUMERICAL H [marked out of 1]
v | |

B:

” NUMERICAL H [marked out of 1]

(2 v | |

(x—1)Vx + —-+x 1)+
:

” NUMERICAL H [marked out of 1]

0V |

(z—1)*+=(r—1)*+o((x—1)*) as z — 1.

Hl-
HIH




I

” NUMERICAL H [marked out of 1]

2 7 |

li]:

” NUMERICAL H [marked out of 1]

17 |

ik

” NUMERICAL H [marked out of 1]

4 v |

k|

” NUMERICAL H [marked out of 1]

BN |

[1]:

” NUMERICAL H [marked out of 1]

%

For various o, # € R, study the limit:

oy @+ Dlogat (2 - DVa+3 +a(z—1) + fz —1)°

1 (z — 1)3

This limit converges for a = @, b= .

@:

” NUMERICAL H [marked out of 6]

Y |

@:

” NUMERICAL H [marked out of 3]

1v

[r]:

” NUMERICAL H [marked out of 3]

1

In that case, the limit is

[V]

” NUMERICAL H [marked out of 3]

gall

(31 v

[w:

” NUMERICAL H [marked out of 3]




164 vV \ |
(3) Q2

” EMBEDDED ANSWERS H [penalty 0.10]

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

i _[a] o _[ch i0 _ _1 1
Determine r = E, = E such that re” = 75 Tiss and
0< < 2.
[a]:

” NUMERICAL H [marked out of 2]
1 v | |

” NUMERICAL H [marked out of 2]

2 v | |
[c]:

” NUMERICAL H [marked out of 2]

1V | |
[d}

” NUMERICAL H [marked out of 2]

4 v | |
Compute limnﬁm(ﬁé + zﬁi)” =[e]
[e]:

” NUMERICAL H [marked out of 8]

0 v | |

. . n
Consider the series Y ) 342",

Calculate the partial sum ;5

2 2"41 n . .
+ z with

z=1.

B

” NUMERICAL H [marked out of 2]

1V |




[k}
” NUMERICAL H [marked out of 2]
2 v | |
1

” NUMERICAL H [marked out of 2]
ElR% | |
[m]

” NUMERICAL H [marked out of 2]

K | |

Find the largest r = > 0 such that the series above

L2]=]

converges for all z € C with |z| < r.

” NUMERICAL H [marked out of 4]

E @/ | |
” NUMERICAL H [marked out of 4]

2 v | |

For z = —1, the series

” MULTIPLE CHOICE “ [marked out of 8] [One answer only]
e converges absolutely v/
e converges but not absolutely
e does not converge
(4) Q2

” EMBEDDED ANSWERS H [penalty 0.10]

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 log, .
Determine r = ,9 = such that re? = L + il and
b ld] e
0< < 2m.

[d]
[a]:

” NUMERICAL H [marked out of 2]




2 (0%) | |
(bl

” NUMERICAL H [marked out of 2]

13 (0%) \ |
[c]:

” NUMERICAL H [marked out of 2]

[ 1 (0%) | |

” NUMERICAL H [marked out of 2]

16 (0%) \ |
Compute hanoo(\/L3 + z%)” =[e]
[e]:

” NUMERICAL H [marked out of 8]

10 (0%) \ |

. . n
Consider the series Y7 572"

n=0 4741

Calculate the partial sum 22 Sl = + z' with

Z=1.

B

” NUMERICAL H [marked out of 2]
(7 (0%) | |

s

” NUMERICAL H [marked out of 2]
(17 (0%) | |

[1]:

” NUMERICAL H [marked out of 2]

L0%) | |
[m}:

” NUMERICAL H [marked out of 2]

[5.(0%) | |
_ [

Find the largest r = @ > 0 such that the series above

converges for all z € C with |z] < r.

@:

” NUMERICAL H [marked out of 4]

1(0%) |




@:

” NUMERICAL H [marked out of 4]

3(0%) |

For z = —%, the series

” MULTIPLE CHOICE “ [marked out of 8] [One answer only]
e converges absolutely
e converges but not absolutely
e does not converge v’
(5) Q3
” EMBEDDED ANSWERS H [penalty 0.10]
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

; 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

(x+1)(e” +3)
€T) =
f(@) (er +1)
This function has two oblique asymptotes. They are y =

[alz +[bl.[cle +[d] with [a] < [c].
[a]:
” NUMERICAL H [marked out of 1]

[1(0%) \ |
b

” NUMERICAL H [marked out of 1]

(1 (0%) | |
[c]:

” NUMERICAL H [marked out of 1]

500 | |
[d]
” NUMERICAL H [marked out of 1]
3 (0%)
One has

[e]:



” NUMERICAL H [marked out of 4]
3 (0%) | |
fl

” NUMERICAL H [marked out of 4]

2 (0%)
| The function f(x) has st‘ationary point(s) in the domaln.
(Hint: no need to find it (them) explicitly)
:
” NUMERICAL H [marked out of 4]
10 (0%) \
Choose the behaviour of f(z) in the interval (—oo, 00).
” MULTIPLE CHOICE “ [marked out of 4] [One answer only]
e monotonically decreasing
e monotonically increasing v’
e neither decreasing nor increasing
(6) Q3
” EMBEDDED ANSWERS H [penalty 0.10]
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 =5 is not). logz = log, z, not log, z.
Let us consider the following function

(x+1)(e” —2)

fl@) = (e +1)

This function has two oblique asymptotes. They are y =

@I:CE]% [bl,[c]z +[d] with [a] < [c]

” NUMERICAL H [marked out of 1]
2 (0%) | |

[bl:

” NUMERICAL H [marked out of 1]
2 (0%) | |
[c]:

” NUMERICAL H [marked out of 1]




10

[ 1 (0%) | |
[d]
” NUMERICAL H [marked out of 1]
1 (0%)
One has

[e]:
” NUMERICAL H [marked out of 4]
T (0%
]
” NUMERICAL H [marked out of 4]
(4 (0%) | |
The function f(x) has[g] stationary point(s) in the domain.
(Hint: no need to find it (them) explicitly)
” NUMERICAL H [marked out of 4]
0% |
Choose the behaviour of f(z) in the interval (—oo, 00).
” MULTIPLE CHOICE “ [marked out of 4] [One answer only]
e monotonically decreasing
e monotonically increasing
e neither decreasing nor increasing v’

|

(7) Q4

” EMBEDDED ANSWERS H [penalty 0.10]
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 =) 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.

3 1
/ dzx.
5 2¥4+3+2(277)



11

Let us change the variables 2* = t. Complete the formula

s 1 b] 1
/ — dxdm/ dt
2 232 log[e)(t2 +[d}t +[€])

=]

NUMERICAL H [marked out of 1]

1 (0%) | |
” NUMERICAL H [marked out of 1]

S0 | |
[c]:

” NUMERICAL H [marked out of 2]
12 (0%) | |

@

” NUMERICAL H [marked out of 1]
3 (0%) | |
[e]:

” NUMERICAL H [marked out of 1]

12 (0%) | |
By continuing, we get
/3 1 ; B
2

27 +34+2(277) e log|i]

I\
|

[£]:

” NUMERICAL H [marked out of 3]
127 (0%) \ |
:

” NUMERICAL H [marked out of 3]
(25 (0%) | |

il
” NgERICAL H [marked out of 3]
2 (%) | |
s) Qd
” EMBEDDED ANSWERS H [penalty 0.10]
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




12

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 calculate the following integral.

2 1
/ dx.
1 22 +546(277)
Let us change the variables 2* = t. Complete the formula

/ 2 L dxdx / L dt

| 2+5+6(277) log[c](t2 +|d ]t +[¢))

[al:

” NUMERICAL H [marked out of 1]

P <@ 0%) | |

” NUMERICAL H [marked out of 1]

(%) | |
[c]:

” NUMERICAL H [marked out of 2]

[2 (0%) | |
[d]

” NUMERICAL H [marked out of 1]

5000 | |
[e]:

” NUMERICAL H [marked out of 1]
16 (0%) | |
By continuing, we get
[
1

dxr = .

[£]:

” NUMERICAL H [marked out of 3]
|15 (0%) | |
:

” NUMERICAL H [marked out of 3]

14 (0%) | |




13

i
” NUMERICAL H [marked out of 3]
12 (0%) | |
(9) Q5
” EMBEDDED ANSWERS H [penalty OAIO]
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 Z%), 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 }2 is not). logz = log, =, not log, .
Let us calculate the following improper integral based on def-

inition.
0 IQ
/ 5 dz
Ceo P01

Choose a primitive of the integrated function

_z?
641"

” MULTIPLE CHOICE “ [marked out of 2] [One answer only]
o (20 + 1)%
o 3z(z% +1)2
e 3log(z® +1)
o 3z%log(z°)
o 1/(20+1)?
o 1%/(x8 + 1)
e arctan(z?®)/3 v/
e Jarctan(z® + 1)

Calculate [ x’?Q
[a]:

” NUMERICAL H [marked out of 1]
[1(0%) l |

[bl:

” NUMERICAL H [marked out of 1]

13 (0%) | |
Let s > 0. Choose the value of s for which the improper

integral fooo ﬁdw converges.

” MULTIPLE CHOICE “ [marked out of 2] [Multiple answers allowed]

e 0.1 (—100%)




14

—100%)
—100%)
—100%)
—100%)
12.5%)
12.5%

e (0.2
e 0.3
e 0.4
e 0.5

P e

e 3 (12.5%)
Consider the following three improper integrals.

(1)/ %% dx, (2)/ e " dx, (3)/ e 1% dy, (4)/ e “dx.
1 0 0 0

Give the correct order. ([c]) < (d]) < (€] < (£)).
[c]:
” NUMERICAL H [marked out of 1]

(3 (13%) | |
[d]

” NUMERICAL H [marked out of 1]

4 (13%) | |
[e]:

” NUMERICAL H [marked out of 1]

1 (13%) | |

1]

” NUMERICAL H [marked out of 1]

(2 (13%) \ |
(10) Q5

” EMBEDDED ANSWERS H [penalty 0.10]

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
[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 logy, .



15

Let us calculate the following improper integral based on def-

nition.
[e%e) $3
/ 5 dz
o 8+ 1

e e . . 3
Choose a primitive of the integrated function .

” MULTIPLE CHOICE “ [marked out of 2] [One answer only]
° (xS + 1)%
o dz(28+1)2
e 4log(z® +1)
o 422 log(2®)
e arctan(z?)/4 v/
e 4arctan(z* + 1)
o 1/(x®+1)?
o 1%/(2® + 1)
Calculate [*° -2 dr =[a]

x8+1
[a]:
” NUMERICAL H [marked out of 2]
0 (0%)

Let s > 0. Choose the value of s for which the improper
integral [~ iy dr converges.
” MULTIPLE CHOICE “ [marked out of 2] [Multiple answers allowed]

e 0.1 (—100%)

e 0.2 (—100%)
(9.09119%)
(9.09119%)
(9.09119%)
(9.09119%)
( )
( )
( )

9.09119%
8 (9.09119%

.9 (9.09119%

(9.09119%)

5 (9.09119%)

(9.09119%)

e 3 (9.09119%)

Consider the following three improper integrals.

(1)/ e “dx, (2)/ e 100y, (3)/ e dz, (4)/ 2% dg.
0 0 0 1

Give the correct order. ([c]) < (@) < ([e]) < ()

0
0
0
0
0.
0
0
1
1
2



16

[c]:

” NUMERICAL H [marked out of 1]

2 (9%)

0

” NUMERICAL H [marked out of 1]

1 (9%)

[e]:

” NUMERICAL H [marked out of 1]

1 9%)

[£]:

” NUMERICAL H [marked out of 1]

3 (9%)

Total of marks: 230



