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Subject : Mathematics

1- (7 points)
Let f(x) = Vx3 +x2 + 1 el/x
Using finite expansions, find the equation of the oblique

asymptote (d) to the representative curve (C) of fat +o0 and
- precise their relative position.

2- (8 points)
Consider I = [f  f(x,y)dxdy.

a. Using Cartesian
coordinates, write the =
double integral 7 in two /
different forms.

[
b. Using polar coordinates \\\ / :
calculate the area of the e O_z*/ ?‘ o
domain D.
3- (5 points)
Calculate f 774t Then deduce f - L (?
+sin?x
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Entrance exam for the 2" year
Academic year 2008-2009
Subject: Mathematics
1% part: STATISTICS

l- A statistical study about the relationship between the two variables X and Y has
given the following results:
- The regression lineof Yon X: Y =04X +0.2
- The regression lineof Xon Y: X=2’Y¥ +04
- The variance of X is equal to 4, the variance of Y is equal to 1.

Determine a’and X. (5 pts)

II- In a population :
- The probability that 2 smoker has the disease M is equal tc 0.8
- The probability that a non somker has the disease M is equal to 0.3
- The probability for an individual to have the disease M and to be a smoker is equal
to 0.2.
Compute the probability that an individual of this population has the disease M.
(5 pts)

Ifi- In a city A, the probability that an individual has flu is equal to 0.8. In a city B, the
probability that an individual has flu is equal to 0.9. )
From A, a random sample of 100 persons is selected, and also from B, a random
sample of 100 persons is seiected.
What is the probability to find in the set formed by the two samples a number of
persons with flu included between 160 and 180? y (6 pts)

IV- In a population of men, the weight of a man (in kg) is a random variable with mean
m and standard deviation of 5.
At what risk, can m be estimated by a confidence interval of width 2.24 kg based on
a sample of size n=109 men? (4 pts)
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2" Part: Analysis

Exercise i: (7 points)

X 2
In(l +x +x?) +e*
2

Consider the function f(x)=

. where a is a real parameter.
1+ x

1. Give the finite expansion of f to order 3 at x = 0.
2. Let g be the function whose finite expansion to order 3 at x = 0 is given by:
1 3
glx)=1l+x+ [a —;—]xl w,;x] + xje‘(x) :

a. Find the equation of the tangent line (T') to the curve (C)ofgat x=0.
b. Discuss according to the values of the parataeter a the relative position of
(T) and (C).

Exercise 2: (6 points)

¥
Given the following double integral I = I; F{_e *axdy .
R4

1. Sketch the domain of integration D.
2. Calculate 7.

Exercise 3: (7 points)

i+e”

N

Calculate the following integral: 7 = j-e" Lﬂ(—ew}lx ,

125



Standard Normal Distribution.
Fu)=P[Z <u](u=>0)
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Faculty of Medicine, Time: 30 minutes
Faculty of Pharmacy

Faculty of Dentistry

Entrance exam to 2" year (2010-2011)
Subject: Mathematics

L. (6 pts) Let a be a given real number.
1- a- Give the finite expansions to order 3 in the neighborhood of x = 0, of
cosax, e* itcsax  giny and In(1+ sinx).
b. Deduce the finite expansion to order 3 in the neighborhood of x = 0 of the function
Flx) =™ 17 L in(] + sinx),
2- Let g be the function whose finite expansion to order 3 near x =0 is given by:
_ @ (1 9\ 5, 3
gx) =1 +2x—7x r!—(—g——?>x + x%e(x)
a- Write the equation of the tangent to the repre4entative 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 x = 0. |
IT. (8 pts) 1- Let D be the shaded domain shown in the figure.

yJL

Using Cartesian coordiantes

write down [ f(x, y)dxdy in
: o x2+(y—-1)3%*=1
two different ways. X

I

x2+y?2=4
0 1 3 2 | X

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

0

f dx
3+ cosx

2- Solve the differential equation ¥y —y=x (3 + cos %)

111. - (6 pts) 1-Calculate the integral :
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LEBANESE UNIVERSITY
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Faculty of Pharmacy
Faculty of Dentistry

Duration : 30 minutes

Entrance Exam To The II Year
Academic year 2011-2012

Mathematics
Exercise 1 [7 pts]
1° Write in polar coordinates the
following double integral py
s

1= [[ e pdeay r

where D is the shaded domain
shewn in the adjacent figure.

2° Using cartesian coordi-
nates, write down the
following double integral,
in two different ways

1= [[ f@wasay =

A [
-5 (0]

where A is the shaded do-

main, shown in the second

figure.

Exercise 2 [7 pts]
Let a be a real parameter.

1° Give the finite expansion of order 3 in neighborhood of ¢ = 0 of
g(t) = €' + aln(l + t) — sin(at).

2° Deduce the equation of the oblique asymptote at +co to the represen-

tative curve (C) of
‘ e) =% [e% +aln (1 cc) — sin (Z)] :

Discuss, according to the values of a, the relative position of (C) and
its asymptote near +o00.

© 1. Zalzali, Z. Mroue, H. Semaan 188



Exercise 3 [6 pts]

1° Calculate the following integral: j coszIn(1 — cosz)dz.

i S
241
(‘,OS3 T

—— = dz
1+Sln23:

2°  (a) Calculate I(t) = / dt.

(b) Deduce J(z) =/

© I. Zalzali, Z. Mroue, H. Semaan 189
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Exercise 1

1° In polar coordinates, the domain D Y
is defined by

r=2cosl

Thrus

0 2cos @ a 2cos @
1 :/ dB/ f(rcos@,rsin(?)rd'r+/ d(}/ f(rcos@,rsin)rdr.
0 0 2

sinf

=
4

2° First way: If y is held fixed (hori-
zontally), then A is defined by

0<y<1
Vo 'E:
¥ —-5<z< /Y

: Vi
Hence I = / dy f(z,y)dz.
0 y2-5

Second way: Now if z is held ,/.3 _
fixed (vertically), then A is de-* | 4.

e 2
firied By = N
A=A{UAU A3, -

gt y=2a?

where

—5<z<—4 —4<z<0 0<z<1
A o AV Ag: o
0<y<Vr+5 0<y<l1 z"<y<l

Hence,

1= [ [T e [ e [ e [ ia [ e

© 1. Zalzali, Z. Mroue, H. Semaan 190



Exercise 2

1° In neighborhood of t = 0 and to order 3, we have

t2 t3 t2 t3 03t3 3
g(£)=1+t+5+g+ﬂ(t——2—,+ ?‘}-) . (at~_6—)+ts(t).

And consequently,

l—a, 14 2a+ad

git) =1+t+——t"+ = 2 4%
1 .
2° Let z = = = ift =+ 04, £ — +o0o. Then
1 ) 1— 1+2 P
T Ll TN IPF IR fa.." R el it PR V)
t 2 6
and thus

Yo 1 14+2a+a%\ 1 1
f(:c)u:r+1+( 2 );'P(——?——)PJr;:—gE(I).

y = x + 1 is the equation of the oblique asymptote to (C) at +o0.

1-al
e Fora#1l; f(z)—y ot thus
o if a < 1, then the curve (C) is above the asymptote;
o if a > 1, then the curve {C) is below the asymptote.
1+2a+a*1 2

== a5 >0, then the curve

e Fora=1; f(:r)—yﬁ;o 5 - 222

(C) is above the asymptote.

Exercise 3

1° Integrating by parts, we set

v=In(1 —cosz) and dv=coszdz

sinx

thus du = ————dz and v =sinz.
1—cosz
Therefore,
. 9
sin®
coszIn(l — cosz) = sinzln(l —coszx) — [——
_/ ( ) ( ) J 1—coszx
) "1 —cos?z
= sinzln(l —cosz) - | ————dz
J l—cosz

= sinzln(l —cosz) — f(l + cos)dz

= sinzIn(l — cosz) — = — sinz + cnst.

© 1. Zalzali, Z. Mroue, H. Semaan 191



e [Ee [EDRen fana

= t — 2arctant 4+ cnst.

(b) Let t =sinz,

3 v.
cos” T )
/_,__ dz = / dt = 2arctant — t + cnst.

1+sin’z 1412
" cosPz . i
Therefore, / ———dz = 2arctan(sinz) — sinz + cnst.
J 14+sin“z

© I. Zalzali, Z. Mroue, H. Semaan
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