Class: 3™ Secondary (L.S.) Mid - Year Exam
Subject: Mathematics

I- (3 points)

Let g be a function defined, on ]1 ; + oo, by: g(x) = ax+|£. (C) is the representative curve of g in an
nx

orthonormal system (OT,T)

1) Determine a and b, knowing that (C) cuts the abscissa axis in a point E of abscissa e, and that the
tangent to (C) at point E is parallel to the straight line (d) of equation: y = 2x.

2) In what follows, leta=1and b =—e.
a- Calculate the limits of g(x) at 1 and + .
b- Set up the table of variation of g.
c- Show that the straight-line (D) of equation: y = x is an oblique asymptote to (C).
d- Draw (D) and (C).

Il- (7 points)

Remark: The three parts of this question are independent.

Part A
In the complex plane refered to a direct orthonormal system (O;U,V), consider the points M and M’ of
. . , , 2z
respective affixes zand z’ such that z’ = —.
1+z.z

Letz=x+iyand z' =x" +iy’, where x, y, x’, and y" are real numbers.
1) Write x" and y’ in terms of x and y.

1
2) Find the set of points M when x’' = —.

J5
Part B
Given, in a direct orthonormal system (O;U,V). the points A and B of repective affixes a = i and
b=-+3.letz= 2|
b-a
1) Write Z in its algebraic form and its trigonometric form.
2) Give the geometric interpretation of | Z | and arg(Z).

3) What is the nature of triangle OAB?
Part C

Consider, in a direct orthonormal system (O;U,V). the complex numbersz;=1—-iand z, = — V3 +i.
1) Calculate the moduli and the arguments of z; and z,.
2) Letz= z_1 x(z,)", where n is a natural number. Write Z in trigonometric form.
3) In each of the following cases, find the natural number k.
a- (z,)" isareal number.

b- (zl)k is a pure imaginary number.
4) Deduce the nature of (z,)"*.

lll- ( 10 points)
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Part A

Let g be a function defined, on I, by: g(x) = x> + (x — 1)e.
1) Determine the limits of g(x ) at + o and at —o.
2) Show that g'(x)= x(e*+ 2).
3) Set up the table of variations of g.

1
4) Prove that the equation g(x) = 0 admits, on [0, +oo[, a unique solution a. Verify that E <a<l1.
Part B

Let (C) be the representative curve of f in

Consider the function f defined, on [0, +oo[ by: f(x) = ©
X+

X "

an orthonormal system (OTT)
1)
—g(x)
X+e*
b- Deduce that f(x) = x admits a as a unique solution.
2) Determine the limit of f(x) at + . Interpret your result graphically.
3) Calculate f’(x), then set up the table of varaitions of f.
4) Find the equation of (d), the tangent to (C) at the point of abscissa 0.
5) Draw (C) and (d).
6)
a- Show that f admits, on [0, 1[, an inverse function h whose domain of definition is to be
determined.
b- Does (C) and (H) have any point(s) in common? If yes, find its(their) coordinates.

a- Show that f(x) —x=

GOOD WORK
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Mid-year Exam
Answer Key
Life Sciences

b S_

1) g(e)=0then a-e+—=0,thena-e+b=0; N
Ine 6

-b 5+

LI LI B . LI —

=2 then a-e-b=2e.: 2

g'(e)=2 then a+ >
Ine) -

therefore,a=1and b =-e.
2)

a) g(x)= »ﬁi
nx

111'5_1+ g(x) = 1;thenx =1 V.A lim g(x) =+
X X—*==

e

b) g'(x)=1+ =1+ € = 0.

( nx)2 x(l nx)2

—_—

+
g'(x)

8(x) H =

pu— ]

c) lim (g(x)-yp) = Otheny=xisan O.A.

X—+00
Part A
1) x'+iy’= 2(x.+|y) _ 2x +2iy '
1+ (X +Hi-iy) 14x24y2
" 2 " 2
Re)=—"—; Img)=—"2"—.
1+X2+y 1+X2+y
; 2X 1 2 2 5
2) Ref)=——=—": then x2+y2-2xy/5+1=0 = (x-/5) +y2=4;
1+X2+V2 \/g ( \/_)
M € C (I ;R) where I(\/E;O) andR=2.
Part B
-i 1 3
1) Z= — £|-— (cos— +|5|n—)
B 4 4 2 3 3
ZoA OA —
2)|Z|| oAl _ arg(z)=(AB, OA).
zag) AB’
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3) ais pureimaginary then A ey’y. b is real then B € x'x; hence AéB=% but (Ké, Kd)=§; then

the triangle AOB is semi equilateral.
Part C

— -TT 5mn
1) lz,| =+/2; arg(zs) = 7 lz,| = 2, arg(z,) = -

— = — — 5n
2) |Z] = [z % |z, [" =2 27 = 27 42 ; arg(Z) = arg(Z; )+ arg(zz)"=(%+Tn),

— 5nrt 5nrt
Thus,Z=2% 2 (cosf~+—)+isinE+—
s sl

3) arg(z,™) = ;

- M

a) z;" £IRthenarg(z,™) = = kn = m = 4k; where k €Z, m €IN.

m £{0,4,8,...}..

-mm_ (2Zk+1jm
T

where k €2, m €IN, so, m £{2, 6, 10, 14, ....}.

b) z,™ pure imaginary then arg(z,™) = ; then m = -2(2k+1),

c) m =14, then z;"is pure imaginary.
I, PartA

1) limg(x)=+°3 ; |im (Xex-ex+x2)=0+0+°°=+oo

X—>+00 X—> -0
2) g'(x)= eX(x-1)+eX+2x=x(eX+2)
3) g’(x) same sign as x

X -0 0 + 00
g'(x) - 0 +
+ 00 + 0
g(x) \ /
-1

4) Over [0; +99[, g(x) is continuous is strictly monotonous ( increasing) and changes its sign
(-1 to + o), then g(x) = 0 admits a unique solution a.

1 1
But g(E)Xg(lHO then5<a<1.
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Part B

X IxeX-eX+x2] -g(x
1) f)-x=—Sx=XeTeT X gl
eX+x eX+x eX+x

f(x)=x = f(x)-x=0, theng(x)=0,but a is auniquesolutiorof g(x)=0

thena isauniquesolutiorof f(x)=x.
HR eX HR eX

X—>+00 x—+ooeX+1 X—+o00@

eX(eX+x)-(e*+1)eX _ eX(x-1)

(e+x)° (e*+X)
X 0 1 +00
f'(x) - 0 +

f(x) T~ e /

4) (d):y=f(0)(x-0)+f(0)

3) fx)= . f'(x) has the same sign as (x-1)

(d):y=-x+1
5)
6)
a) fover [1; +99[ is continuous and strictly monotonous ( increasing), then it admits an
inverse function f %, D ¢ = f([1; + oo[)= [i; 1.
e+l
b)
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