Outils Mathématiques — Calcul Vectoriel

Cv1
1) Les forces F , et F , ne dépendent d'aucunes variables donc elles sont constantes.

2) F=F+F,=¢+2¢,+3¢,+4¢,-5¢,-2¢,

y z

)é,+(7-0)é,=-20&,-15€ +7 ¢,
5= F.AB=5X(-20)+(-3)x(-15)+7x1

D) F.F,=
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= ((=3)x(=4)=(-4)x0)& +(0x2~(-4)x4)& +(4x(-4)-2x(-3))¢,

V4

FAT,=|-4 -3|& =-36€,-20¢ +2¢,

= | 4+2+2 | 8 N
3) U=rp+ry+iy @ U|[-3-4-3|=U|-10| donc U=8¢,-10¢,+2¢
0-4+6 2
|U||=V 8*+(-10?+2> =V 64+100+4 = 168

N | 4+2-2 .| 4 _
V =r+r,-1, V|-3-4+3|=V| -4 | donc V=4¢ -4¢,-10¢,
0-4-6 -10

[V||=V4*+(=4)+(-10)*=V 16+16+100 = 132
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4) Méthode courte

U.V =8X4+(-10)X(-4)+2x(-10) =32+40-20 = 52

108¢,+88¢ +8e,

Ccv4

1) [FlI=V 2743+ (-1 =V 14 Fll=V3+(-2/+2=V17  |Fll=V4+(-3)+3"=V34
- rfy 2x343%(=2)+(-1)x2 -2
2 )= o = - =——~-0,13
) sl = V1aV17 V238

= (F,,F,)#+97°

3) FiAR=|3 -2/¢ =4¢,-7¢,-13¢, donc (F AT,). Fy=4X4+(=7)X(-3)+(-13)x3=-2

X y

2|e
(F,AT,)AT,#0 = les vecteurs ne sont pas coplanaires

4)
CV5
3) CA(2,-1,-1) , AB(-2,-3,2)
2 -2
Mg, .=CAAAB=|-1 -3
-1 2
=-5¢,-2¢,-8¢,
CV6

1) SA(aV3,-3a,-h) SB(aV3,3a,-h) SC(-2aV3,0,-h)
ISA|| =V (aV 3)2+(-3a)2+(~h)2 =V 12a2+h?
= 400
ISA||=20 m
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ISB|| =V (aV 3)2+(3a)2+(-h)2=V 12a2+h?
__ =lIsAll
ISB|| =20 m

ISCl|=V (-2aV3)2+(-h)2=V 12a2+h?
__ =lIsAll
ISC|| =20 m

2) SA.SO=SB.SO=SC.50=h2=100
cos(SA,S0) = 5A.50 _ 100 _1
ISAJl[|SO||  20x10 2

or cos(SA,S0)=cos(SB,SO)=cos(SC,S0) -1

2
3) F:fA+ﬁB+ﬁC
2 2 2
_ 08,+0¢,+(-3h)e,
2
= -3h.
F=——
2 &
. 0 aV3/2
4) Mg, ,=O0SAF, Mg, ,={[0 3al2
h -h/2
. -3ah/2
:hez/\ A = ah\/3/2
0
0 avV3/2
=10 -3a/2
h -h/2
3ah/2
=|ahV 3/2
0
MF/0: ]\413,/0:0
i=A,B,C
SAASB —
5) A(ABC)Z”z—” SAASB=|-3¢

av3 avV3

-h

=>@=x60°

6ah

0

6a2V3

0 -aV3
0 0
h -h/2

o

—ahV 3

o

ISAASB||=V 36a2h2+108a’ = aV 36 h2+108a?

A(ABC)=198,5 m?
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