Call4.

(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

y B

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

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

2
but = is not).

Complete the formulae.
ol

o(z®) as z — 0.

sin(—2z) = [a] + bl + [cl? +
[a]:

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

[bl:

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

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

[d]:

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

” NUMERICAL H [marked out of 1]

EN | |

(1 + z) .+a:+x + 2% as © — 0.

” NUMERICAL H [marked out of 1]
1V |

0

” NUMERICAL H [marked out of 1]




2 v |

[i:

” NUMERICAL H [marked out of 1]

3 v |

B

” NUMERICAL H [marked out of 1]

2 v |

[kJ:

” NUMERICAL H [marked out of 1]

2 v |

1

” NUMERICAL H [marked out of 1]

3 v |

rlog(1 + 52?) = + [0l +[ol® + @xg +o(z®) as z — 0.
[m}:

” NUMERICAL H [marked out of 1]

0 v |

[n]:

” NUMERICAL H [marked out of 1]

% |

[o]:

” NUMERICAL H [marked out of 1]

[0 v |

@:

” NUMERICAL H [marked out of 3]

5 v

For various «, f € R, study the limit:
I sin(—2z) + e*(1 + z) + a + f2?
im
z—0 xlog(1 + 5a?)

This limit converges for o = @, b= .

@:

” NUMERICAL H [marked out of 6]

BN |

[r]:



” NUMERICAL H [marked out of 3]

ERG | |
[s]:

” NUMERICAL H [marked out of 3]

2 v | |

. .|t
In that case, the limit is .
:
” NUMERICAL H [marked out of 3]
2 v | |
[ul
” NUMERICAL H [marked out of 3]
5 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 )
[b]

answer boxes (such as have ambiguity, the negative sign

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

2
but = is not).
Complete the formulae.
@x

4 o(z*) as v — 0.

sin(2z) = [a]+|blr +[cl® +
[a]:

” NUMERICAL H [marked out of 1]
% | |
b

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

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

a

” NUMERICAL H [marked out of 2]

Y | |




[e]:

” NUMERICAL H [marked out of 1]

3V |

(1—ux) —i—x !a: +3asx—>0.
=

” NUMERICAL H [marked out of 1]

1V |

I

” NUMERICAL H [marked out of 1]

27 |

]

” NUMERICAL H [marked out of 1]

El |

ik

” NUMERICAL H [marked out of 1]

2 v |

k|

” NUMERICAL H [marked out of 1]

2 7 |

[1]:

” NUMERICAL H [marked out of 1]

3 v |

zlog(1l + 32%) =[m]+[nlr +[or* + @x3 + o(x*) as x — 0.
[m:

” NUMERICAL H [marked out of 1]

0 v |

[n]:

” NUMERICAL H [marked out of 1]

0 v |

[o]:

” NUMERICAL H [marked out of 1]

0V |




” NIU:]HERICAL H [marked out of 3]
3 v
For various «, f € R, study the limit:
. sin(2z) + e (1 —z) + a+ ﬁxQ'
20 zlog(1 + 3x2)

This limit converges for a = @, g = .

” NUMERICAL H [marked out of 6]

-1V | |
[r]:

” NUMERICAL H [marked out of 3]

-3 v | |
[s]:

” NUMERICAL H [marked out of 3]

2 Y | |

In that case, the limit is .
:

” NUMERICAL H [marked out of 3]

2 v | |
[ul

” NUMERICAL H [marked out of 3]

3 Y | |

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

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).

Let us study the following series >~ f:;jr}(x + 1)?", with
various .

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

the partial sum 3°°_, ?;1} (z+1)" =[a]+ z@




[a]:

” NUMERICAL H [marked out of 2]
|64 vV \ |

” NUMERICAL H [marked out of 2]
8 ¢ | | | ]
In order to discuss the convergence using the ratio test for

x € R, we put a, = 22;} (z + 1)?". Complete the formula.

a

) +1
lim = = el + [d]l¢]
n

[c]:

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

” NUMERICAL H [marked out of 2]
1V | |
[e]:
” NUMERICAL H [marked out of 1]
27 |
Therefore, by the root test, the series converges absolutely
for
” MULTIPLE CHOICE “ [marked out of 8] One answer only Shuffle
e all x.
—JI<r< -1
—-3<zr <Ll

1<z <3
For the case z = —%, the series

” MULTIPLE CHOICE “ [marked out of 4] One answer only Shuffle

e converges absolutely.
e converges but not absolutely.
o diverges. v’




For the case x = 1, the series
MULTIPLE CHOICE “ [marked out of 4] [One answer only] [Shuﬂie]
e converges absolutely.
e converges but not absolutely.
e diverges. v’
(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, L is accepted but not %), and if it is negative and the

X 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).
Let us study the following series Y ° (%5 (z — 1), with
various .
This series makes sense also for z € C. For x = i, calculate

the partial sum $°°_, il — 1) =[a]+ ibl.
[a]:
” NUMERICAL H [marked out of 2]

(64 (0%) | |

” NUMERICAL H [marked out of 2]
-8 (0%) | |
In order to discuss the convergence using the ratio test for

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

lim L — [ + [d]©

n—00

(c]:

” NUMERICAL H [marked out of 1]
5 (0%) | |

[d]:

” NUMERICAL H [marked out of 2]
L (0%) | |
[e]:

” NUMERICAL H [marked out of 1]

12 (0%) | |




Therefore, by the root test, the series converges absolutely

for

” MULTIPLE CHOICE “ [marked out of8] [One answer only] [Shufﬂe]
o all z.
o J << -1
e <<l
° -3 <z< —%.
° 1—5 < <8 —9
° g <z < g
o —l <<l
o —1l<x <3
o r—=
o 1l <z <3

For the case x = %, the series

” MULTIPLE CHOICE “ [marked out of 4] [One answer only] [Shuﬁie]
e converges absolutely. v/
e converges but not absolutely.
o diverges.
For the case x = 1, the series
” MULTIPLE CHOICE “ [marked out of 4] [One answer only] [Shufﬂe]
e converges absolutely. v/
e converges but not absolutely.
e diverges.
(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, % 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
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(x).

” MULTIPLE CHOICE “ [marked out of 4] [Multiple answers allowed] Shuffle




e (—100%)

~1 (~100%)

(—100%)

—100%)

—100%)
100%)
e (—100%)

Choose all asymptotes of f(x).
” MULTIPLE CHOICE “ [marked out of 4] [Multiple answers allowed] [Shufﬂe]
y=—7 (—100%)
y=—2 (—100%)

— T (~100%)

o=
AAA@ I»—\ >—‘ Cb

Y

Yy

Y

y=-e (—100%)

x=—1(—=100%)

r=—1(-100%)

x —100%)

=1 (50%)

x —100%)

Y —100%)

y=—x (—100%)

y =ex (—100%)

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

” NUMERICAL H [marked out of 4]

2 (—100%) | |
Among the stationary point(s), there is a local maximum at

x:@—i—@.
Le]

/\/\/-\/-\m

°
°
°
°
°
°
°
°
°
°
°
°
°
°
T

” NUMERICAL H [marked out of 2]
1 ( —100%) | |
[c]:

” NUMERICAL H [marked out of 2]
(2 (—100%) | |

0

” NUMERICAL H [marked out of 2]




10

] 5 ( —100%) \ \
[e]:

” NUMERICAL H [marked out of 2]

(2 ( —100%) | |
Choose the behaviour of f(z) in the interval (1,2)..

” MULTIPLE CHOICE “ [marked out of 4] One answer only Shuffle
e monotonically decreasing
e monotonically increasing
e neither decreasing nor increasing v’

(6) Q3

” 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 =5 is not). logz = log, z, not log; z.
Let us consider the following function

flx) = 1+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(@).
” MULTIPLE CHOICE “ [marked out of 4] [Multiple answers allowed] [Shufﬁe]
—e (—100%)
1 (100%)
—1 (~100%)
0 (—100%)
1 (Z100%)
{ (=100%)
e ¢ (—100%)
Choose all asymptotes of f(x).
MULTIPLE CHOICE “ [marked out of 4] [Multiple answers allowed] [Shufﬂe]

xe *

e 6 o o o
®

o y=—7 (—100%)
o y=—7 (—100%)
o y=—7(=100%)
e y=0 (50%)

o y=7(—100%)
oy =7 (—100%)



11

(—100%)

— 2 (—100%)
o y=-cx (—100%)
The function f(z) has [a]stationary point(s) in the domain
[a]:

” NUMERICAL H [marked out of 4]

(2 ( —100%) | |
Among the stationary point(s), there is a local maximum at
=

x:@—f—
@.

” NUMERICAL H [marked out of 2]
-1 (—100%) | |
[c]:

” NUMERICAL H [marked out of 2]

(2 ( —100%) | |
]

” NUMERICAL H [marked out of 2]

5 (—100%) | |

[e]:
” NUMERICAL H [marked out of 2]
[2 (—100%) \ |
Choose the behaviour of f(x) in the interval (1,2)..
” MULTIPLE CHOICE “ [marked out of 4] One answer only Shuffle
e monotonically decreasing v/
e monotonically increasing
e neither decreasing nor increasing
(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, % is accepted but not %), and if it is negative and the




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.

3, ™
/0 sin“(x) cos (x—i- 6)dx.

Complete the formula

coS <3:—1— %) = \/i?]cosmjtsinx.

[a]:

” NUMERICAL H [marked out of 2]
13 (0%) | |

b

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

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

@

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

Choose a primitive of sin®(x) cos(x).

” MULTIPLE CHOICE H [marked out of 8] [One answer only] [Shufﬂe]
5 cos®(z) sin()
—3 cos®(x) sin(x)
%sin3(x) v
sing(x)

: cos (sm(

)
5 cos®(sin(z))
% sin®(cos())
—1 sin®(cos(z))
Choose a primitive of sin®(z).

MULTIPLE CHOICE “ [marked out of 8] [One answer only] [Shuﬂie]

o —1cost(z)

o lsin'(z)



13

— cos(z) + 5 cos®(z) v/

cos(z) — 5 cos®(x)

[ ]

[

o —cos(z) + 3 cos’(x)
e sin(z) — £ sin’(x)

o z — 5sin’(z)

o z — i cos®(x)

e z + 1sin'(z)

o z — 5 cos*(x)

By continuing, we get

/2 sin?(x) cos (.’E + z) dx
0 6

[e]:

” NUMERICAL H [marked out of 6]
L (0%) | |

B:

” NUMERICAL H [marked out of 6]
13 (0%) | |
:

” NUMERICAL H [marked out of 6]
13 (0%) | |

b

” NUMERICAL H [marked out of 6]

5 0% | |
(8) 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, % is accepted but not %), and if it is negative and the

o

answer boxes (such as have ambiguity, the negative sign

should be put on the numerator (for example _71 is accepted
but =5 is not).
Let us calculate the following integral.

™

/2 sin?(z) cos (:E + 7—7T) dz.
0 6



14

Complete the formula

cos(m—l—Z)——

67T cosx + =sinx

[b] 4]

[al:

” NUMERICAL H [marked out of 2]

(3 (0%) |

[bl:

” NUMERICAL H [marked out of 2]

2% |

[c]:

” NUMERICAL H [marked out of 2]

[1(0%) \

0

” NUMERICAL H [marked out of 2]

2 (0%)

Choose a primitive of sin®(z) cos(x).

” MULTIPLE CHOICE “ [marked out of 8] One answer only Shuffle

3 Cos3(x) sin(z)

— 3 cos®(x) sin(x)

sm3(w) v

3 Sm?’(x)

cos (sm( )
3 cos®(sin(x))

—sm 3(cos())

—% sin®(cos(x))

Choose a primitive of sin®(x).

” MULTIPLE CHOICE “ [marked out of 8] One answer only Shuffle

—;11 cos*(x)

1 51114(

3
1
2

® 6 o6 o o o o o o
n
=
=
—

— 8
N—

Lo

wn

—

=

w

—

&

N—
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By continuing, we get

™

/2 Sin2(x) cos (:p + 7—7T> dr = @ _
: 6
[e]:

” NUMERICAL H [marked out of 6]
[1(0%) | |
R

” NUMERICAL H [marked out of 6]
13 (0%) | |
:

” NUMERICAL H [marked out of 6]
3(0%) | |

[hl;

” NUMERICAL H [marked out of 6]

16 (0%) | |
(9) 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, % is accepted but not %), and if it is negative and the

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

=l

should be put on the numerator (for example _71 is accepted
but =5 is not).

Let us consider the improper integral fooo f(z)dz. Choose all
function(s) f(x) for which this improper integral converges.
” MULTIPLE CHOICE “ [marked out of 6] [Multiple answers allowed] [Shufﬂe]

e f(z)=exp(z) (—100%)

« 7(x) = exp(—) (25%)

o f(x) = 2% exp(x) (—100%)
o f(x) =% exp(—x) (25%)

o f(x) = Lexp(x) (—100%)
o () = L exp(—2) (0%)

o f(x) = exp(z?) (—100%)

o f(z) = exp(—2?) (25%)

o f(z) = z*exp(z?) (—100%)
e f(x) = z?exp(—=?) (25%)
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o f(x) = exp(a?) (~100%)

o f(z) = Lexp(—a?) (—100%)

Determine whether the following improper integral converges,
and if so, calculate the value. If it does not converge, write %.

” NUMERICAL H [marked out of 3]
4 (—100%) | |

bl
” NUMERICAL H [marked out of 3]
(3 ( —100%) | |
Among the following improper integrals, choose the largest
(and convergent) one and give its value [c].
o [T wexp(—x/6)dx
o [T exp(—x/6)
o |7 wexp(—x)dx
o [T exp(—a)
o |7 Lexp(—a)
o |7 wexp(—3x)dx
o |7 exp(—3x)dx
o [ exp(—3z)dx
o 7 Lexp(—3a)
o [J° xexp(—3x)dx
o [ 2% exp(—3z)dx
(c]:

” NUMERICAL H [marked out of 6]

[36 (—100%) \ |

(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

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

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

2
but = is not).



17

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

” MULTIPLE CHOICE “ [marked out of 6] [Multiple answers allowed] [Shufﬂe]

f(x) = exp(z) (25%)
o f(a;) = exp( z) (—100%)
o flz) = 2% exp(z) (25%)
o f(x) = 2% exp(—a) (—=100%)
o f(x)= ie p(x) (—100%)
o f(z) = Lexp(—x) (—100%)
o f(z) = exp(a?) (~100%)
o f(x) = exp(—a?) (25%)
e f(x) = z%exp(z?) (—100%)
« 7(x) = 22 exp(—a?) (25%)
o [(z) = ;exp(a?) (~100%)

o f(z) = exp(—a?) (~100%)
Determine whether the following improper integral converges,
and if so, calculate the value. If it does not converge, write %.

& _2
/ vse ™ Pdr = @
0 [b]

[a]:

” NUMERICAL H [marked out of 3]
[5 (—100%) \ |

bl
” NUMERICAL H [marked out of 3]
(2 ( —100%) | |
Among the following improper integrals, choose the largest
(and convergent) one and give its value [c].
o [ wexp(—x/5)dx
o [T exp(—x/5)
o [T wexp(—x)dx
o [T exp(—a)
o |7 Lexp(—x)
o | wexp(—3x)dx
o |, exp(—3x)dx
o [ exp(—3z)dx
o 77 Lexp(—3a)
o [J° wexp(—3x)dx
o [ 2% exp(—3z)dx
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[c]:

” NUMERICAL H [marked out of 6]

(25 (—100%)

Total of marks: 300



