Call4.

(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.

] ;

sin(—2x):@+@x—l—x2+ —12° + o(z”) as x — 0.

k[0 ][0} [2 «\nzxo [} [T 7]k 3]

(14 ) .+.x+x +x as x — 0.

:’1 \/‘:]2 \/‘:]3 \/‘:]2 \/‘:]2 \/‘:

zlog(l + 52%) =[m]+ [0 + [o]x* + @x?’ +o(z?) as z — 0.

m} [0 v |} |0 v |[o}:]0 \/\@:\5 v |
For various «, # € R, study the limit:
. sin(=2x) + €*(1 + x) + a + Ba?
lim
20 zlog(1 + bz?)

This limit converges for a = @, g = .

@:’—1 \/‘:’—3 \/‘:’2 \/‘

In that case, the limit is il
:]2 V] k|5 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
[a]

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

1



should be put on the numerator (for example _71 is accepted

but = is not).
Complete the formulae.

d] 4

Sin(2x):@+Ex+x2+ m+0 ) asx — 0.
& B E e T S s 5
k| s

(1 —x) .+.x x —l—ix as x — 0.
:’1 \/‘:’—2 \/‘!:’3 /‘:’2 \/‘:’—2 \/‘

1[5 7]

rlog(1l 4+ 32%) = + [ +[ol® + @xs +o(z®) as 2 — 0.

:]O \/\:]O \/\@:]0 \/\@:]3 \/\
For various «, f € R, study the limit:
. sin(2z) + e (1 — z) + a + fa?
lim
20 zlog(1 + 3x2)

This limit converges for a = @, g = .

@:’—1 \/‘:’—3 \/‘:’2 \/‘

In that case, the limit is o
:]—2 V|3 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, 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).

Let us study the following series Y o° % —(z 4 1), with
various .
This series makes sense also for x € C. For x = i, calculate

the partial sum $°°_, i@+ 1) =[a]+ bl
[l [—64 v |[b:[8 V]




3

In order to discuss the convergence using the ratio test for

z € R, we put a, = ?;:Li (z + 1)*>". Complete the formula.

Qn

lim 2 — [z + [
n—

ooa,n

e} [9 V][d:[T V][e:[2 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, 1 is accepted but not %), and if it is negative and the

X B

answer boxes (such as =) 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 ° 95 (z — 1), with
various .

This series makes sense also for x € C. For x = i, calculate
the partial sum $°°_, i — 1) =[a]+ ibl.

[} [—64 V][bl[=8 V]




In order to discuss the convergence using the ratio test for

r € R, we put a, = ?;:Li (x — 1)*. Complete the formula.

li_)m aZH =[c]lz + @l
e} [9 V]ldi[-1 V][:[2 V]
Therefore, by the root test, the series converges absolutely
for

all .
-3 <x< -1
-3 <x<l.

-3 <z < -2
8
9

<z <3
<z<3 vV

wivol= |
|
A
&
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|
CSD.IHw

L
A
&
A
~

—-1l<z<3.
x = 0.
1<z <3
For the case x = %, 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

[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 log;, x.

Let us consider the following function

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).

xe®




® 6 6 6 ¢ ¢ 06 6 06 0 0 0 6 06 6 (O o o 0o 0 o o

The function f(z) has [a] stationary point(s) in the domain

[al: [2 /]

Among the stationary point(s), there is a local maximum at

sz—i—@.
Le]
b} [T /] [2 VA (5 V][E:[2 7]

Choose the behaviour of f(x) in the interval (1,2)..
e monotonically decreasing
e monotonically increasing
e neither decreasing nor increasing v’
(6) Q3
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

; 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

xe "

fla) = .

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).

e —¢

-1 v

® 6 6 6 ¢ ¢ 06 6 6 06 0 0 0 6 06 (Ho o 0o 0 o o

The function f(z) has [a]stationary point(s) in the domain

[al: [2 /]

Among the stationary point(s), there is a local maximum at

_[], g
o} (1@ [27][d [ 7] [2 7]

Choose the behaviour of f(x) in the interval (1,2)..
e monotonically decreasing v’
e monotonically increasing

T




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, 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).

Let us calculate the following integral.

3, ™
/0 sin“(x) cos (x—i— 6>da:.

Complete the formula

coS <$+ %) = \/E@cosxjtsinx.

@ 3V} [Z Ve [T V][ [Z 7]
Choose a primitive of sin®(x) cos(x).

1 cos® () sin(x)

—3 cos®(z) sin()

%sin‘g(x) v

—3 sin?’(x)
cos (sm( ))

1 cos®(sin(x))

—sm 3(cos(x))

— 1 sin®(cos())

Choose a primitive of sin®(z).

© o 0 0 0 0 0 0 o
&
=
=
|



By continuing, we get

5, 7 Vs
Ndr ==+ XY=
/(; Sin (l’) COS (l’ 6) X

[ B Ve B v mE 6 ]

(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

[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 calculate the following integral.

/2 sin®(z) cos (x + 7—7T> dx.
0 6

Complete the formula

(3

r+ —6 cosx + = sinx.
T

o "
al [3 7] [b} [Z 7] (e [T 7] [d} [2 7]

Choose a primitive of sin®(z) cos(x).
o 1 cos’(z)sin(z)
—3 cos®(x) sin(x)
%sin3(x) v
sin3( )
icos (sm( )
5 cos®(sin(z))
ism 3(cos(z))
—1 sin®(cos(z))
Choose a primitive of sin®(x).

© 0o 0 0 0 o o

o
-0
n

—
8

S~—
|



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

™

/02 sin’ () cos (a:—i— 76 ) dr = = —

el [1 V][t [3 V]
(9) Q5
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]

H\E

answer boxes (such as have ambiguity, the negative sign

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

2
but = is not).

Let us consider the improper integral fooo (x)dx. Choose all
function(s) f(x) for which this improper integral converges.

(s
o f(x) = exp(x)
o f() —exp( z) Vv
o f(x) = 2% exp(x)
o f(x) =a2exp(—x) v
o f(z) = %e p(z)
o f(x)= ie p(—2)
o f(x) = exp(z?)
o f(x) =exp(—2%) V
o f(x) = 2?exp(a?)
o f(z) =12%exp(—2?) vV
o f(x)= %exp(:z:z)
o f(z) = 1 exp(—2?)

Determine whether the following improper integral converges,

and if so, calculate the value. If it does not converge, write %.

o0
/ m_ge_x_%dm: .
0

[a} [4 V]b}[3 V]
Among the following improper integrals, choose the largest
(and convergent) one and give its value [c].

o [ wexp(—x/6)dx
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(10

)

o [, exp(—x/6)

° fooo xexp(—z)dr

i fooo exp(—x)

o [, exp(—)

° fooo x exp(—3z)dx
° fooo exp(—3x)dx

o [ exp(—3x)dx

o [7 Lexp(—3a)

o [° zexp(—3x)dx
o [ 2% exp(—3z)dx

[}
Q5

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 Z%), 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).

Let us consider the improper integral ffoo f(z)dz. Choose
all function(s) f(x) for which this improper integral converges.

o f(x) = exp(—x)

o f(x) =a’exp(z) v

o f(z) = 2% exp(—x)

o f(z) = ; exp(x)

o f(x) %exp(—x)

o f(x) = exp(z?)

o f(z) =exp(—=a?) v

o f(x) = 2% exp(a?)

o f(x)=x?exp(—2?) Vv
o f(z) = ;exp(a?)

o f(z) =5 exp(—a?)
Determine whether the following improper integral converges,
and if so, calculate the value. If it does not converge, write %.

o _2
/ x_ge_w Ydr = .
0 [b]

:’5 \/‘@:’2 \/‘
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Among the following improper integrals, choose the largest
(and convergent) one and give its value [c].

o [ wexp(—x/5)dx

o [ exp(—z/5)

o [  wexp(—x)dx

o [T exp(—a)

o [ Lesp(-a)

o | ¥ wexp(—3x)dx

o [7 exp(—3x)dx

o [ exp(—3z)dx

o 57 Lexp(—3a)

o [J7 wexp(—3x)dx

o [ 2% exp(—3z)dx

ek [25 V]



