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1- (7 points)

Let l(r) - 3",fV{ +VzT1 et/xc.
Using finite expansions, find the equation
asyrnptote (d) to the representative curve

. precise their relative position.

2- (8 points)

Consider t = ffo f@,y)dxcty.

Using Cartesian
coordinates, write the
double integrall in two
different forms.
Using polar coordinates
calculate the area of the
domain D.

3- (5 points)
-s2Calcutate t frat.Then deduce Iffiar.

of the oblique
(C) of/at +oo and

a.

b.
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smoker has the disease M is equal to 0.8

non somker has the disease M is equal to 0.3

individual to have the disease M and to be a smoker is equal

Entrance exam for the 2"o Year
Academic vear 2fi)&.2{X}9

Subiect: Il{athe ura tics
1"' nart: STATISTICS

l- A statistical study about the relationship between the ts'o variables X and Y has

given the following results:
- 'fhe regression line of Y on X: Y : 0.4X + 0.2
- The regression lioe of X on Y' X = a'Y + 0.4

- The variance ofX is equal to 4, the variance ofY is equal to 1'

Determine a' ?Lnd V . (5 Pts)

II- In a population :

- The probabilitY that a
- The probabilitY that a

- The probabilitY for an
to 0.2.

Compute the probability that an indMdual of this population has the disease M'
(s Pts)

trI.InacityA.theprobabilitythatanindividua|hasfluisequa|to0.8.InacityB,the
probability that an individual has flu is equal to 0.9'

irom A, rrandom sample of 100 persons is selected, and also from B, a random

sanrple of 100 persons is selected.
Wnat t the pr;babitity to find in the set formed by the two samples a number-of
persons with flu incluied between 160 and 180? (6 pts)

IV- In a population of men, the weight of a man (in kg) is a random variable with mean

mand stendard deviation of 5.

Atwhat risk, can m be estimated by a conlidence interval ofwidth 2,24 kg based on

r ssmplc of ;iz€ n=100 men? (4 Pts)
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2d Part: Analysis

Exercisc 1: (7 poinh)

Consider the function 1111 = 
h(l + x + x2'1+ e*'
-- I _7-, wher€ 4 is a real pararnet€r.

I. Give tho fmito expansion of ./ to order 3 at r = 0 .
2. Let g be the function u/hos€ finite expalrsion to order 3 at :r = 0 is given by:

sG) = | * x +( o -ll-' - -1'' +.r3e(x).
\ zl 5

1 IrSd thc eeuation of the tangenr line (f) to the ourve (C) ofg ar .r = 0 .b' Discuss aecording to the values 
'f the parameter a the relaiive positio n of

(T) and (c).

Erercise 2: (6 pornts)

e'
l+d F

Given tle foltowing doubte inregral , = !ib.!*O .
- 1. Sketch the domain of integration D.

2. Caloulate.L

Exercirc 3: Ct potnts)

Calculab rte folloving ht€grah / = J€' hl
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Standard Normal Distribution
F(u) = PIZ < ul (u > 0)
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I. (6 pts) Let a be a given real number.

1- a- Cive the finite expansions to order 3 in the neighborhood of r = 0, of
cos ax, e*-1+ tot*, sin r and ln(1 + sin z).

b. Deduce the finite expansion to order 3 in the neighborhood of x -= 0 of the function

f (r) = "'-'*"or"* + In(1 * sin r).
2- Let g be the function whose finite expa{rsion to order 3 near x = 0 is given by:

a2 | /1 -2\
s(x) : t + 2x -| x2l* ( ; - ; ) "' -t x3 t(x)

- | \- -/
a- Write the equation of the tangent to the repre{entative curve (C) of the function g at x = 0 .

b- Discuss according to the values of the parameter a the relative position of (C) with respect to
this tangent line near r -- 0.

II. (8 pts) 1- Let D be the shaded domain shown in the figure.

Using Cartesian coordiantes

write down I[, f @,idxay i"
two different wavs.

x2+y2-4
t/--

2- Using polar coordiantes
calculate the area of the
shaded domain A, shown in
.the second figure.

ru. (6 pts) l-Calculate the integral :

J J+COST

,y' -v - r(3 f cos I l.2- Solve the differential equation
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Exercise 1 [7 pts]

1" Write in polar coordinates the
following double integral

tl
1= | | J@,y)dxdy

JJD
where D is the shaded domain
shown in the adjacent figure.

2" Using cartesian coordi-
nates, wdt€ down the
following double integral,
in two difierent ways

tlI: | | J@,s)dndy
JJA

where A is the shaded do-
pa;n, shown in the second
figure.

Exercise 2
Let c be a real para.rneter.

l" Give the fnite expansion of order 3 in neighborhood of t : 0 of

s$) : et + ah(l + t) - sin(ct)'

2" Deduce the equation of the oblique asymptote at +oo to the represen-

tative orrrc (C) of

I@):r["* *""(+)-'*G)]
Discuss, according to the valuee of o, the relative position of (C) and

its asymptote near +oo.

@ I. ZialzaJi, Z. Mroue, H. Semaan

13 September 2011

Duration : 30 minutes
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Exercisc 3 [6 pts]

1o Calculate tlie following intesral: / cosrln(1 - cosz)dr.

2" (a) carcrrrat 
" rcl: Jt lat.

(b) Deduce-r("):/#:ho,

@ I. Zalzali,, Z. Mroue, H. Semaan 189



Exercise L

1" In polar coordinates, the domain D
is defined by

D : DtU Dz,

( -T<e<o
where D1 :{ 4-

lQ(r(2cosd

( o<o.L
And, U2t \

I zsina I r < 2coso

Thus

tr'irst -wayi If g is held fixed (hori
zontally), then A is defined by

( o<u<t
A.l^'lrr-5<r.SJu +

,,\

fl trfr
Hence I: / ds / l@,y)dr.Jo Juz _5

Second way: Now if z is held
fixed (vertically), then A is de o

fined by:

A:ArUAzUAr'

where
( -s<r<-qAr:{ L\2- 
[ 0Ss3t/lr45

Hence,

t-1 rJi45,: 
J-u 

o" Jo f @,v)da +

r)

( -q<, < o, t n ^ .'Io<r<t

r0 rr 1l

l_oa" Jn 
fl".u)au + 

Jo

to<"sr
I "'.y.r

a, 
t"';1,,u)au.

@ I. Zalzali, Z. Mroue, H. Semaan

r :2cos0

r :2cu0



Exelcise 2

Exercise 3

1" In neighborhood of t :0 arrd to older 3, 'r'e have

t2 r.3 / t2 t3\ ( a3ts\
e(t) : r l-,+ i *i, "l'-T *;) - (.' - ?) * 

"'1'1
And consequcntlY,

s(t) : 1+ L+r ^ot2+ 1+21 +4313+[3s(t).

I
2" Let r: i + if t -+ 0+, r + +oo- Then

/1\ :t! ^!r, *1+2al a3 ,z+ t3s(t),tr(iJ:vtt):1*t-r 2-,- 6 ',"
and thus

, I r-a\ I /l +2o+43\ I I
f(r) : r +t. (tj) ;. (---' ) -,, 

I paa.

v : r: + 7 is the equation of the oblique asynPtote to (C) at +oo'

o For o f r; f(4 - a6 L/|,,r,*
o if a ( 1, then the curve (C) is above the asymptote;

o if a > 1, then the curve (C) is below the asymptote'

7 +2a+ a3 | 2r For a: 1; J@)-a affa: {A r 0, then the curve

(C) is above the asymPtote.

1o Integrating by parts, we set

z : ln(1 - cosc) and do: coscdc

sinc
thus du: l*dt and tt:sinc'

Therefore,

r /" sin2z
/ cos c ln(l - cos c) : sin c ln(l - cos c) - L7 d"
J "/ r -cost

. fl -cos2c: sin o ln(l - cos c) - I =- 
dr

.l | - c,Ds r
f: sincln(l -cosc) - / (l+cosu)dr

J

: sincln(l - cosc) -, - sint + cnst.

@ l. Zalzzli, Z. Mroue' H. Semaan 191



,' @ I#^,: ls++=a,:la'-'!#
t - 2 arctant + cnst.

{b) Let 1: sin a,

/ cos3 r f' 12

, 

-- 
-qr: , :--+ dt : 2 arcLar , - t + cnst.

J I +sin'r J ttt'

/ cos3 r
Therefore, / --:::-; di = 2 arctan(siIr r) 'sina +cnst'

-,t I + snL-t

@ I. Zalzali, Z. Mroue, IL Semaan t92




