Call3.
1) Q1
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).
Complete the formulae.

—ZE @m o\xr as T
—[a]+ bl + T + 34 o(a) 0.

:’1 \/\@:]—1 \/‘:]1 \/\@:’2 \/\:]—1 \/\
6 ]

r(1+z)5 = .+.$~|—x +w as © — 0.
g} [0 v |[n} [T V][i} [T /\:]3 ]k [-1 V]
[ 7]

zsin(z®) =[m]+[n +[of? + @x?’ +o(z®) as z — 0.
@ [0 )m [0 7] [0 ][5 [T 7]

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

: _x+x(1+x)3+oz+ﬁx
lim
20 x sin(z?)

This limit converges for a = @, b= .
@:’—1 \/‘:’—5 /‘:’6 \/‘

In that case, the limit is =.

:]—5 Vi [k |18 v
(2) Q1
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
1

=]




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

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

2
but = is not).
Complete the formulae.

e’ —.+Ex+EI +x3—|—0( ) asz — 0.

[a] |1 \/\@:\1 Vel |1 \/\@:\2 Vel [1 v
6 7]

:
r(l+z)t = .+.a:+—3c +—£L‘ as x — 0.
I
g} [0 V] [TV [T V][5 [4 V] lkk [=3 V]

1} (32 7]

zsin(5z?) =[m]+[nj + o)z’ +@x +o(z”) as ¢ — 0.
:]O \/\:]0 \/HE]:]O \/\@:]5 \/\
For various «, f € R, study the limit:

e —z(l+2)1 +a+ fa?
lim -
20 x sin(5z?)

This limit converges for o = @, b= .

@:’—1 \/‘:’—1 \/I‘:’4 \/‘
In that case, the limit is ml
¥ [5 V[uf [96 V]
(3) Q2
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).
Let us study the following series Y " | £=2%(z + 1)", with

various .



3

This series makes sense also for z € C. For z = —1 + 1,
. 2 n_o9n n a Cl.
calculate the partial sum Y . 42 (x + 1)" = = + [e];

b [d]
(&} (=6 V][b} [ V][ [2 v][d} [3 /]
In order to discuss the convergence using the root test for

z € R, we put a, = 4;?; |z + 1|". Complete the formula.

im (a,)% =
lim (a,)n =[e]z +[g]
el [4 Ve [T V[g} [T V]

Therefore, by the root test, the series converges absolutely
for

all z.
—3<r<—1.
-3 <x<l.

1<z <3,
For the case x = —%, the series
e converges absolutely.
e converges but not absolutely.
o diverges. v’
For the case © = 1, the series
e converges absolutely.
e converges but not absolutely.
e diverges. v’
(1) Q2
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).

Let us study the following series Y >° =2 (x — 1)", with
various .



This series makes sense also for x € C. For x = 1—1, calculate
n_on n Cl.
-1 = G
@ [=6 ][0} [5 ][ (=2 V][ [5 V]

In order to discuss the convergence using the root test for

z € R, we put a, = %M — 1. Complete the formula.

the partial sum 3°7_,

1

hm (an )n =[e]x —|—.|

:’4 \/‘:’—1 /‘:’1 \/‘
Therefore, by the root test, the series converges absolutely
for

all z.
-3 <x< -1

—3<x<l.

5 3
——<5L’<—Z.
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1<z <3,
For the case x = g, the series
e converges absolutely. v
e converges but not absolutely.
e diverges.
For the case x = 1, the series
e converges absolutely. v’
e converges but not absolutely.
e diverges.
(5) Q3
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). logx = log, x, not log,, x.



Let us consider the following function

x
f(z) = arctan (1 n log(x)> :

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).
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e2+[b]
@:’1 \/‘@:’4 \/‘
The function f(x) has [c] stationary point(s) in the domain
<
Choose the behaviour of f(x) in the interval [1,2]..
e monotonically decreasing
e monotonically increasing v/
e neither decreasing nor increasing

(6) Q3

f'le) =




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

x
f(z) = arctan ( rog(x)) :

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).
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The function f(x) has [c] stationary point(s) in the domain
[c]:
Choose the behaviour of f(x) in the interval [1,2]..
e monotonically decreasing v’
e monotonically increasing
e neither decreasing nor increasing
(7) Q4
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 calculate the following integral.

51
de.
/_g cos

With the change of variables sinf = ¢, we get

%1d(9 Ydt
/_gCOSQ _/X'

Fill in the blanks X = %, Y

:’—1 \/‘@:’2 \/‘:’1 \/‘@:’2 \/‘
Choose the function [e].

® arccost

o 2

o121

e 1/(1-t%) v

o 1/(1?)

o 1 i

By continuing, we get f_g% L_d6 = log|f].

cos 6
7
(8) Q4
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 =5 is not). logz = log, x, not log;, x.
Let us calculate the following integral.

61
/ do.
o cosf

With the change of variables sinf = ¢, we get

/ cos@de_/ [ddt.

. B _[v]
Fill in the blanks X =[a] Y &k

:’O /‘E:’l /‘:’2 \/‘

Choose the function

® arccost

o 2

o t?—1

° 1/(1 — t2) v

o 1/(t%)

o1

By continuing, we get fog

oExaliexa
(9) Q5
If not specified otherwise, fill in the blanks with integers (pos-
sibly 0 or negative). A fraction should be reduced (for ex-
1 . 2 . . . .
ample, 5 is accepted but not %), and if it is negative and the

[a]

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

L = 2]

cos @ :

should be put on the numerator (for example %' is accepted

2
but = is not). logx = log, x, not log,, x.
Choose the general solution of the following differential equa-

tion.
y' () = (y(x) + 1) cos(z?)
o y(z) = (sin(z?)/4)” +
e y(x) = (sin(2?)/4 + C/Z) -1 v
* y(z) = (sin(z?)/2)* + C
o y(z) = (sin(x?)/2 + C'/Z)
® y(z) = (—cos(a?)/4)* +
o y(x) = (- OS( )4+ 0/2)



o y(x) = (= cos(z?)/2)* + C
o ylx) = (= cos(a?)/2 + CJ2)* -
Determine C' =[a] > 0 with the initial condition y(0) =0

5 [2 7]

Choose the general solution of the following differential equa-

tion.
y'(w) + 2y (x) = 3y(z) = 0.
e y(z) = Cysin(—3x) + Cy cos(x)
e y(x) = Cysin(z) + Cy cos(x)
o y(x) = C; cos(—3z) + Cysin(—x)
o y(x) = Cy cos(—x) + Cysin(3x)
o y(x) = Crexp(—3z) + Cyexp(z) v
e y(z) = Crexp(—3z) + Crexp(—z)
e y(z) = Crexp(3z) + Crexp(—1)
e y(z) = Crexp(3z) + Crexp()
e y(z) = Cexp(3x) + Cy cos(—x)

Choose C = E, Cy = [c]in such a way that y(0) = 5 and
lim, 00 y(x) = 0.
b} [5 @ [0 7]
(10) Q5
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). logx = log, x, not log,, x.
Choose the general solution of the following differential equa-

tion.
y'(x) = (y(x) + 1)z sin(z?)
o y(z) = (sin(a?)/4)" + C
o y(z) = (sin(2®)/4+ C/2)* — 1
e y(z) = (sin(2?)/2)* + C
o y(z) = (sin(x?)/2 + C/2)
o y(x) = (—cos(2®)/4)* +
e y(x) = (—cos(x 2)/4—1—6’/2) -1 Vv
o y(z) = (—cos(2?)/2)?2 + C
o y(z) = (—cos(2?)/2+ C/2)
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Determine C' = = > 0 with the initial condition y(0) =0

[b]

:’1 \/‘@:’2 \/‘
Choose the general solution of the following differential equa-
tion.
y'(w) =2y (x) = 3y(x) = 0
e y(z) = Cysin(—3x) + Cy cos(z)
e y(z) = Cysin(x) + Cy cos(x)
e y(x) = Cy cos(—3z) + Cysin(—x)
o y(x) = Cy cos(—z) + Cysin(3x)
e y(x) = Cyexp(—3z) + Cy cos(x)
o y(x) = Cyexp(—3z) + Cyexp(x)
o y(z) = Cyexp(3z) + Cyexp(—z) v
e y(x) = Cyexp(3z) + Cyexp(x)
e y(z) = Cexp(3x) + Cy cos(—x)

Choose Cy = [¢],Cy = |d] in such a way that y(0) = 5 and
lim, 00 y(x) = 0.

e} [0_]fa} [5 7]




