ParisTech — test 2024 - Mathematics

Question 1 General mathematics (+)
:ﬁ;ﬁed What is the angle, in radiant, between the two vectors w = (1,1) and v = (1 — /3,1 + /3)?
Marked out of
1.00 Select one:
¥ Flag .o
question Oa 6
£ Edit Ob 0
question -

Oec 3

s
od =
s

Oe 3
Question 2 General mathematics (+)
Not yet . o
e Forn € Z, we consider z — (—44/3 + 4i)™.
Marked out of zis a real number if and only if
1.00
¥ Flag Select one:
question . )
& Eat O a. misamultiple of 3
question O b. mis amultiple of 4

(O c. mis amultiple of 2

O d. misamultiple of 6

O e. MNone of the above

Question 3 General mathematics (+)
:?;:.:tred Consider the function f : z — z* + 12z° + 30z% — 100z.
Marked out of What is the minimum value of f over R?
1.00
¥ Flag Select one:
question
a —0o

£ Edit O
question O b. -53

Oc 0

O d. 42

(O e. None of the above

Question 4 General mathematics (+)
e Let f : R? — RR? be defined by f(z,y) = (3z — 2y, 4z + 3y).
:-'Iggked out of What is the matrix representation of f in the canonical basis of R2?
" Fiag Select one:
question
£ Edit Oa (-3 2
question 3 4
QO b. -2 3
3 4
O c 4 3
3 -2
o d. (3 —2)
4 3
() e. None of the above
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Question & General mathematics (++)

Not yet 3

answered consider the polynomial P(X) = X°* — — X2 + a.

Marked out of 2

1.00 For which value of a does it have three distinct roots?

¥ Flag

question Select one:

£ cait

question @2 1
O b 1/4
Oc -1/2
O d 142
e 0

Question 6 General mathematics (++)

:ﬁ;z&ed Let f: R+~ IR be a function.

Marked out of Which of the following assertion is stating exactly that f is continuous on R?

1.00

¥ Flag Select one:

question

o Oa Ve>0,36>0VeeRVycR o —3 <§=|f(2) - fly)| <e

question Ob YVzeRVe>0,3>0,YyeR,|z—y| <d=|[f(z) — f(y) <e
Oc YzeRVe>0,30>0,VyeR |z -yl <d=|[f(z)— f(y) <€
Od Vez0,3>0YzeRVyeR,|z—y <d=|flz)— fly) <€
Oe YZeRVe>0,36>0,VyeR |z—y <d=|[f(z)- f(y) <€

Question 7 General mathematics (++)
ity Consider a pin code with 8 digits, where each digit is a number between 0 and 9. We know that the first digit is 1, there are exactly 3 digits equal to 0, exactly
answered
1 digit equal to 3, and 2 equal to 5
Marked out of
1.00 How many different pin codes are possible?
¥ Flag
question Select one:
& Edit
question ®E
O b. 2940
O c. 4200
O d. 7840
O e 17640
Question 8 Analysis (+)
Not yet T z
e” —58InT —CcosST
answered The limitof f: z — — when z — 0 is
Marked out of 2z
1.00
¥ Fiag Select one:
question Oa -172
£ eait
question Ob 1/4
O c +00
Od. -1/4
e 12
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Question 9 Analysis (+)
e We consider the sequence S, = >}, -t
[«l-ﬂg{rjked out of What is the limit of S, when n goes to infinity?
¥ Flag Select one:
question
£ Eat O L
question '®) 1
Qc =
[
O d. +oo
(O e. The limit does not exist.
Question 10 Analysis (+)
Not yet
ar?s-::red Let f be the function defined by f : (z,y) — “:—'f, forz,y > 0.
Ve outer Then, for =,y > 0, we have
éueﬂﬁgn Select one:
£F Edit O a. 1 VI -2y
question - Vi(z,y) = NI gmv=
O b oWE
ENET
VIED = 2 ey
yS
Oc o
VieD = | arm
yd
s W
o v 2
T =
e =\ m', .
yS
O e e¥v=
2Ty
Vi(z,y) =
' @emﬁ
Question 11 Analysis (++)
gﬁstxged Let y be the solution on [0, +oof of the differential equation (1 + t)y’ + ty = 0, with y(0) = L.
Marked out of Then,
1.00
¥ Flag Select one:
question 1 9
O a =
o Edt O y(1) €
question O h y(l) — lfe
Oc y(1)=2/e
O d. ’y(l] =e
Oe y(1)=1
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Question 12 Analysis (++)
Eﬁ;\ﬁed We consider the following series:
Marked out of S=3 )% ne vt
1.00
too (3n-1)°
¥ Flag = Z 1 o
question "= )
£ Edt V=%!%1—cos(v2/n).
Ter Which of the following statements is true?
Select one:
(O a. All series are convergent.
O b. S and V are convergent, U is divergent.
O ¢. S and U are convergent, Vis divergent.
() d. Sis convergent, I/ and V are divergent.
() e. None of the above.
Question 13 Analysis (+++)
:?;:ged We consider the following integrals
Marked out of I— [+ S0 g
1.00 I8 vE
¥ Flag _ oo si’(z)
question J= fx z dz,
£+ et K= ['°_su® g,
question I" /T4sin(z)
Which of the following statements is true?
Select one:
() a. Tisconvergent, J and K are divergent.
O b. Tand J are convergent, K is divergent.
O c. Tand K are convergent, J is divergent.
(O d. They are all convergent.
O e. None of the above.
Question 14 Analysis (+++)
Mot yet dz
answered Form > 0, we define [, — J;]l =
Marked out of (@ +1)"
1.00
¥ Flag Select one:
question o 1 1
a
£ Eait Lgw=L+—\|L——=
gquestion A Tlop "t om
QO b. 1 1
L= "H+% I o
O c 1 1
I, = ni1 T o Iﬂ|1_2_n
O d. 1 1
Li.=1,——\|I,— =
n+1 n m T 2,1
(O e. None of the above.
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question 15 Algebra (+)
Mot yet
answered l1+a a a
Marked out of Let a, b, ¢ be real numbers, and let I) be the determinant of the matrix b 1+5b b
o e c 1+e
éuerl;gn What is the value of D2
£ Edit .
question Select one:
Oa 0
Ob 1
Oc at+b+e
Od 1+a+b+te
O e 1+2a+2b+2c+ ab+be+ ca+ abe
Question 16 Algebra (++)
Mot yet
answered 1 a 0
TG Leta,bc . Thematrix M = | 0 1 0 | isdiagonalizable in [ if and only if
1o 00 b
" Flag
st Select one:
£ cdit
question Oa b#landa=0
Ob b=0
Oec b=1
Od b#0anda=0
Oe a=0
Question 17 Algebra (++)
:,?;:Eed Let A be a matrix in Mj(R), suchthat A — 3A% + 64 —4I = 0.
Marked out of The determinant of A is
1.00
¥ Flag Select one:
question
'
£ Edit L
question O b 0
Oc 3
Od —/3orl
Oe 4orl
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Question 18 Algebra (++)
Not yet -
a:swyered We consider the vector space F generated by the functions from R — R, z — 1, x + cos(2z), = — cos?(z), and & — sin®(z)
Marked out of Which of the following statements is true?
1.00
¥ Flag Select one:
question
o at O a. Eisavector space of dimension 2.
qeEsieT O b. Eis avector space of dimension 3.
O ¢ Eisa vector space of dimension 4
O d. Eis avector space of dimension 1.
O e. Eis a vector space of infinite dimension.
Question 18 Algebra (++)
Mot yet .
a;’s\{%d We consider the vector space E generated by the functions from B — B, z ++ 1, z — cos(2z), z — cos?(z), and z — sin?(zx).
Marked out of Which of the following statements is true?
1.00
¥ Flag Select one:
question
o it (O a. Eisavector space of dimension 2.
e O b. Eisavector space of dimension 3.
(O c. Eisavector space of dimension 4.
(O d. Eisavector space of dimension 1.
O e. Eisavector space of infinite dimension.
Question 19 Probability (+)
::;\:ged Let X and ¥ be two independent random variables. Expectation and variance of X and ¥ are E[X] = 2 E[Y] = —1. V[X] = V[¥] = 1L o{. ) is the
standard deviation.
Marked out of
1.00
¥ Fiag Select one:
”:5“"“ Oa E[X+Y]=0ando(X+¥)=+2
Edit
question Ob EX+2Y)=0ando(X+2Y)= \/E
Oc EX-2Y)=4ando(X—-2Y)=3
O d. E2X]=4ando(—X) =-1
Oe EX-Y]|=3anda(X-Y)=0
Question 20 Probability (+)
::Stﬁed The probability that a day of April (30 days) is rainy is 1/10. A bike rental store earns 100 € on non-rainy days, and loses 10 € on rainy days. An insurance
Marked ot of against losses due to rain costs 1 € by day, it gives back 10 € to the store if the day is rainy.
arl out o
1.00 What is the expected gain for April menth if the insurance is taken out and if not?
¥ Flag
question Select one:
L Edt (O a 2670 €and 2670 €
question

(O b. 2340 €and 2670 €
O c. 2670€and 2340 €
O d. 3030 € and 3000 €
(O e. 2530 €and 3300 €
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Question 21 Probability (+)
:ﬁ;‘ﬁed The weight of a lamb at birth has a Gaussian distribution with mean 3 kg and variance 0.25 kg2. What is the probability that a lamb taken at random has a
weight greater than 2.5 kg? Which value the weight should be below with a probability of 0.87
Marked out of
1.00
Select one:
¥ Flag
Question O a. 0.783 and 2.647 kg
‘ﬂesﬁ‘;ir" O b. 0.125and 3.528 kg
) c. 0.841 and 3.421 kg
(O d. 0.096 and 3.257 kg
O e. 0.264 and 2.863 kg
Question 22 Probability (++)
gr?;::tred A padlock has a code of 3 digits randomly chosen among (0,1,2,3,4,5,6,7,8,9).
Marked out of What is the probability that exactly two digits are equal?
1.00
¥ Flag Select one:
question o 07
al. L
£ Edit
question O b. 0.27
QOec 05
O d. 0.66
QO e 033
Question 23 Probability (++)
E:;\z:tred An orchard gives apples that may be red or yellow. The apples are attacked by a parasite at random. 50% of the apples are red, the probability of an apple to
be attacked is 0.1, and 80 % of the attacked apples are red.
Marked out of
1.00 What is the probability that a red apple taken at random is attacked?
" Flag
question Select one:
& Eait
guestion we D&
O b. 0.08
Oec 016
O d 08
O e 09
Question 24 Probability (++)
;Jr?st:ged Let X be a positive random variable with expectation 5 and variance 3.
Rt ot of Give boundson P(3 < X < 7) and P(X > 10)
1.00
¥ Flag Select ane:
question
& e Oa PB<X<T7)>1/4andP 0) <1/2
Question Ob PB<X<T)>1/2andP 0) >1/4

0d PB<X<T)<1/4andP 0) >1/4

(X>1
(X>1
Oc PB<X<T)<1/2andP(X >10) <1/4
(X>1
Oe PB<X<T)<1/2and P(X > 10) > 1/2
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Question 25 Probability (++)
Eﬁ;\ﬂed We assume that the yield of a corn plot is a Gaussian random variable with mean 10 kg and standard deviation 1 kg. We measure 25 independent corn plots,

and we note Y the total yield. What is the probability that ¥ is greater than 260 kg?
Marked out of
1.00

¥ Flag
guestion

Select one:

& Edit

guestion

a. 0.001

b. 0.023

OO O0CQCO0
o

0.126
d. 0.452
e. 0.787




