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Exercise
Im(z)
A
v
2
-
U 1 Re(2)
3 3 b
A \i_ ]; B[ \/1_ ] and_D \é ] Suppose r(O, %) is a rotation through an angle of %

- 2

about the center 0.

t(1) is translation by a vector of affix 1.
r(0,5)(A)=A" (1)
r(0,3)(B) =B’ (2)

Hence

(1) = zZy = ei%zA

= (cos§+ ising)(\/§+ i)

(%+i§)(\/§+i)
= 2i
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Likewise, (2) = zp = e'525 = V3 +i

Thus, zZpr = \/§+1

The Images zp of zp by £(1)

_ __1.,:\3 _1.,:\3
zpp=zpt+tl=—5+iF+1=5+i5
_1.,:V3
Hence, |zp = 5 +i5

It is quite evident plotting the points z4/, zp’, zp, on the faller plane

Computation of arg(#=*")
. (2i) - (V3 +1)
S 1, :\3
2ty
~ 2—\/§+i
1+iV3
_2(=V3+i)(1-iV3)
12+ (V3)?
= 2i
Zy= 21
|ZS| =2
Zs =
arg(zs) = %
As a result arg(z,) = arg(z";—;B') = 5.
Hence (OD’) is medium of triangle OA’B’.
Exercise

Suppose " +5y" = 0 (E).
1. Let’s show that f is a solution of (E) if and only if F = f” is solution of 5y"+5y =0 (E;).
Let’s suppose f” is a solution of "+ 5y =0 (E;).

Moreover f’ being solution of (E;) & F'+5F =0 < f”+5f' =0 < f is the

solution of (E).

Thus f’ is a solution of (E;) < f is a solution of (E).
2. Computing (E).
(E): f”+5f" =0

Let the auxiliary equation be r? + 5r + 0 = 0.
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A =52-4(1)(0) =25
=5+5
= r1=0
r = #:) ! 2 — ]! Hence: f(x)= A+ Be™%,A,BeR
1’2:# 7’2:—5

f(x)=A+Be™*

. Let g(x) = acos(x) + bsin(x) be the complementary equation.
Vx e R, g(x) =acos(x)+ bsin(x) where a,b € R.
Computing a and b
g(x) = acos(x) + bsin(x)

g’(x) = (asin(x) + b cos(x)

(E') & -—acos(x)— bsin(x) - 5asin(x)+5cos(x) = 26 cos(x)

5b—-a=26
—
-b-5a=0
a=-1
—
b=5

Thus, | g(x) ==ces(x) + 5sin(x) | for every real number x.

4. Let’s show that f is a solution of (E’) if and only if f — ¢ is a solution of (E).

Suppose f — g is.a solution of (E).

f-g isasolutionof (E) & (f-g)"+5(f-g) =0
— f"+5f =¢"+5¢
< f"+5f"=26"cos(x)
< f isasolution of (E)

Then, (f — g) is a solution of (E) < f is a solution of (E’).

5. Computation of the complete solution of (E’). From above, the particular solution

(P.S)is f(x) = A+ Be™> — cos(x) + 5sin(x), Vx € R.
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6. Computing the particular solution verifying the conditions f(0) = 0 and f’(0) = 0.
f(x) = A+ Be™>* - cos(x) + 5sin(x)

f’(x) = =5Be™* +sin(x) + 5 cos(x)

1+A=1
f(0)=0=
A=0
-5B+5=0
f(0)=0&
B=1

Thus, | f(x) = e™>* — cos(x) + 5sin(x),Vx € R

x#-1 2x+1=0
Exercise 1. True. f(x) = ln(%)- f exist if and only if { x =1 x=1=0
o 2x+1
% >0 xx—+1 >0
x —00 _% ! bl
2x+1 - 0 v !
x—1 B - 9 !
70 2x+1y\ _ =3
2. False. In’(557) = ZxrD(x-1)"
VN =3
Vx e Dy, f'(x) = (2x+1)(x-1)"
3. True.
2x+1
1' = 1 l
Jim f) = i [In( =)

= +400
Hence, x = 1 is an asymptote the curve (Cy).

4. True. lim f(x)=2.

X—*00

This implies y = 2 is the horizontal asymptote to (Cy).
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Exercise
- >

A(3,0,1); B(0,—-1,2); and C(1,-1,0) are taken into consideration into (O, 1, j, k).

1. Coordinates of vector 7.

-3 -2
e a2 —> —>
o #i= AB A AC, but we have: AB| -1 |and AC| -1
-3 -1
g —_—> - - - - - =
So, ABANAC =(-2+4+0)i-(3-6)j+(0+1)k =-2i+3j+k.

Thus, #(~2,3,1).

¢ Deduction of plane (ABC) cartesian equation.
X
it is the normal vector of the plane (ABC)-so for all M| y | € (ABC), we have:
z

_ N
AM 1 #.

AM wii e AB xii=0
x—-3 -2
— | y-0[] 3 |=0
z—1 1
-2(x-3)+3(y)+(z-1)=0

—-2x+3y+z+6-1=0

101

-2x+3y+z+5=0

Thus, the plane (ABC) equation is (ABC) : -2x+3y+z+5=0 (1).

2. Let calculate the product: DA.(BD A DC)with D(1,1,-2).

2

—_—> pgard _— g d —_— - - -

We have: DA| -1 |and DB5(-1,-2,0), DC(0,-2,2). So, BD A DC =—-4i+2j + 2k.
3
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Thus,

DA -(BD ADC) = (2i—j+3K)- (=47 + 2]+ 2K)

-8-2+6

= —4

Thus, DA - (BD A DC ) = —4.

3. Parametric representative of the line through D with directory vector .
—_—>
For every point M(x,y,z) € (A), we have DM collinear to .

—_— . N —_— IR
DM collinear ton < DM = \n

x—1 -2
_ 5
DM =i y—1 =Al 3
zZ+2 1
x=-2A+1
= p=34+1 (2)
z2=A-2

Coordinates of H = (A)N (ABC)

)

\

Let fist determine A. (2) into (1),

“2(-22+1)+33A+1)+(A1-2)+5=0 < 41+91+1-2+3+5-2=0

— 141 =-4

2

— A-—;

x:—2(—%)+1 x:%

Thus, H = (A)N(ABC) < y:3(_%)+1 — y:%
__2 _ 16
Z——7—2 Z—-T
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Calculation of d(D,(ABC)).

|-2(1)+3(1)-2+5] _ |4 _2V14

e V22432412 Nid 7

Thus, d(D, (ABC)) = 214,

D’ is the symmetrical image of D in relation to (ABC).

1 XD’ — D:%(XH_xD)
— —
soDD’ :EDH — yD;—yD:%(yH—yD)
Zpr —2Zp = %(ZH Zp)
Xpr = %(XH —Xp)
= { yp = 3(yu<vp)
zp’ = 3(zr— 2p)
Xpn= %(% + 1)
Zpr = %(—% + 2)
,X'D/ = %
— })D/ = %
Zpr = —%
9.4. 15
Thus, D,(7, 7,—7)
Exercise
See Civil, engineering 2009-2010 (technical section)
Exercise
2+ 3 .
fl)=—— Dy =R
1.
. 2e%+3  e(2+2)
lim =
x—+o0 X —1 eX(1 el_x)
But,
2e¥+3 e 3 2+
lim —=0= lim ¢ = lim e):lim € = 2.
X—+00 @ x—too e¥—1  x—o+o0 pX(] + el") x—+00 ] + ELX
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2043 2e®+3 3

xgrpwf(x):xl—llnoo eX—1 e -1 —_1:_3'
2.
T 2¢¥+3 _i_
Jm () =g Tt
I 22°+3. 5
xgg* ex—1 )_0____00

3. To deduce the equation of asymptote.

Since lim f(x) = +oo the line x = 0 is a vertical asymptote.

x—0
Also, lim f(x)=-3and lirP f(x)=2.

Therefore the lines y = 2 and y = -3 are (horizontal asymptote).

1. Let’s determine the derivative of f. f(x) = 2e°+3

e*—1
Fly = 2T 1RE) -2 43)(¢) _ et -2ere2e -3¢ e
f is strictly decreasing.

(e¥—1) - (e¥-1) (er-1)2

X —00 0 +00
f(x) . -
-3 +00
f(x) \ ~ \ 5

2. Let’s prove that Q(O;—%) is the center of symmetry.
Letx=X+0,y =¥ =1.

if, F(—X) = F(X), Q is center of symmetry.

f(x) =y = 2223 replacing coefficients

S 2¢%+3 1 2043 1

fW=y=qy 37 w1 *2
Y_4ex+6+ex—1_ 5¢*+5
o 2(e¥=1)  2(ex—1)
5e%+1 5 441 5 14¢ 5 e 41
F— = — = — e = — = ——
5 e¥+1
F(x)=—= =_F
(x) 2Qx—1] (x)

Therefore the point Q(0; —%) is the center of symmetry to the curve of f.
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