
cours 8

1.8 PRODUIT 
SCALAIRE



Définition Un vecteur     est dit unitaire si                 .

car

Remarque
Si on a un vecteur non nul    , on peut toujours 
construire un vecteur unitaire ayant la même direction 
et le même sens que    de la façon suivante: 



unitaire

car

mais

donc



Une notation qui est beaucoup utilisée, particulièrement en physique

Exemple Trouver le vecteur unitaire du vecteur
<latexit sha1_base64="G/B9bCOx54bKUCoZiRWv2yVnrPQ="></latexit>

~v = (4,�3)

<latexit sha1_base64="Rrvpdm6cXTXfY+F8921rq/yxyMk="></latexit>

k~vk =
p

42 + (�3)2
<latexit sha1_base64="hc05mdlYYbQqGqSpFQlGkBJ1Sf8="></latexit>

=
p
16 + 9

<latexit sha1_base64="LRNd+xd1bVWDt9uAdi25/RGrijY="></latexit>

=
p
25

<latexit sha1_base64="OpEJuPzmDUVoPTvsocMIJwGyB44="></latexit>

= 5

<latexit sha1_base64="xANbP8DfGtD91507Mkn6dg4r7S0="></latexit>

~vu =
1

5
(4,�3)

<latexit sha1_base64="YOPHZDDawJrLwImbWO8MkROuS2s="></latexit>

=

✓
4

5
,�3

5

◆
<latexit sha1_base64="uDWb6Oj6TCIv/OYxO2RNXOgYTGY="></latexit>

v̂ =



Exemple Trouver le vecteur unitaire du vecteur
<latexit sha1_base64="N/OAjWmjuly9TNVv7UxfUgxSJWw="></latexit>

~v = (�50, 120)

<latexit sha1_base64="KwZOAZAQMqUVOtjX7AlWREVQ0kE="></latexit>

k~vk =
p

(�50)2 + 1202 <latexit sha1_base64="aGwTS3K/9USvSQQHPOBqmgILLGc="></latexit>= . . .

<latexit sha1_base64="hbm+TxhaKzMY3BlttDTC3mboFdE="></latexit>

= 10(�5, 12)

<latexit sha1_base64="9k6xuFF6cadaPKSVxOaBfT4jTyo="></latexit>

k~vk = |10|k(�5, 12)k
<latexit sha1_base64="4YiPiVzyVnpodjn9394YGg+prQs="></latexit>

= 10
p
(�5)2 + 122

<latexit sha1_base64="4E/LCm/quliApW062RQ0PmZaSvA="></latexit>

= 10
p
25 + 144

<latexit sha1_base64="zEJDJ8est0O4GfM4fv39gG3UPWU="></latexit>

= 10
p
169

<latexit sha1_base64="VWGr0K8laZlUftRMCX+sbPowgIY="></latexit>

= 10 · 13
<latexit sha1_base64="9kA92RcPmJgr3ogWfE07Yy7cCB4="></latexit>

= 130

<latexit sha1_base64="1FcDSZC2FcZVXPSKeGzD9OnGgbI="></latexit>

~vu =
1

130
(�50, 120)

<latexit sha1_base64="a4HVuisVtvJj71mNTWybTs5JyK4="></latexit>

=

✓
� 5

13
,
12

13

◆



Exemple

Étant donné n’importe quel vecteur, on peut en construire un autre 
ayant le même sens, la même direction mais de la longueur que l’on 

souhaite de la manière suivante;
<latexit sha1_base64="2UE5vmXANqXkcI8My0X0l+wzSPE="></latexit>

~w =
k

k~uk~u

Construire un vecteur de longueur 5 dans la direction et le 
sens du vecteur:

<latexit sha1_base64="5OKPvyqCTBvaFMMKHX6N10znxaI="></latexit>

~u = (�2, 3)

<latexit sha1_base64="ai+j0qCPQsYYW4CVOGD+dRW9oKI="></latexit>

~w =
5

k~uk~u
<latexit sha1_base64="+ZmczArnmmSysM8ieLMgTpgPjko="></latexit>

=
5p

22 + 32
(�2, 3)

<latexit sha1_base64="JnNh98QxcJ0mf5+nmYGynkn1QNA="></latexit>

=

✓
� 10p

13
,
15p
13

◆



Faites les exercices suivants

#67 et 68



Produit scalaire

Le produit scalaire de deux vecteurs
<latexit sha1_base64="naNdo/xBAzIBzCR8/7sJVweOUQg="></latexit>

~u = (a1, b1) et
<latexit sha1_base64="UeYAL22bY9U+eH7M4bGC/Tmgetc="></latexit>

~v = (a2, b2)

est le nombre (pas un vecteur)

<latexit sha1_base64="T7jOlUyq4OP2AjcRwW8UMFkSdpA="></latexit>

~u · ~v = a1a2 + b1b2

À première vue, ce nombre ne semble pas servir à grand-chose.

Mais nous allons voir qu’il renferme de l’information intéressante.





On a donc deux façons de calculer la même quantité.
<latexit sha1_base64="T7jOlUyq4OP2AjcRwW8UMFkSdpA="></latexit>

~u · ~v = a1a2 + b1b2
<latexit sha1_base64="IEAIaHUMlPyP0CM6tu7AEP89TXs="></latexit>

= k~ukk~vk cos ✓

<latexit sha1_base64="Q2wvQe/Yuf8/tz2KXiPs0Lw/j0c="></latexit>

~u = (3, 0)

<latexit sha1_base64="bAd6etfH/Tdnl8edeBTFAJOZqkU="></latexit>

~v = (2, 2)
<latexit sha1_base64="Gb1VKwEAlFQybe4jGRSeMT6H2Yc=">AAADEHicjVLLThRBFD20LwQfo64Mm44TExOTSc/EoBsTIhuXmDBAQgPpLgqs0NPdVldPMhmI/+A/uMWtO+PWP/APZMcneOpSEJUYrU5Vnzr3nlv33qq8LkzjkuT7THTl6rXrN2Zvzs3fun3nbufe/bWmaq3SQ1UVld3Is0YXptRDZ1yhN2qrs1Fe6PX8YNnb18faNqYqV92k1lujbL80e0ZljtRO52F6mI61isfp4cu0eWfddL A9eMp5tNPpJr1ERnwZ9APoIoyVqnOKFLuooNBiBI0SjrhAhobfJvpIUJPbwpScJTJi1zjCHLUtvTQ9MrIHXPe52wxsyb2P2Yha8ZSC01IZ4zE1Ff0ssT8tFnsrkT37t9hTielzm/Cfh1gjsg5vyf5Ld+75vzpfi8MeXkgNhjXVwvjqVIjSSld85vEvVTlGqMl5vEu7JVaiPO9zLJpGave9zcT+Qzw96/cq+LY4CVlqjCXq5CL7qdyhob2WXk6IHFe5JT6J/p8P4DJYG/T6i73FN8+6S6/C45jFAh7hCV/AcyzhNVYwZDbv8RHH+BR9iD5HX6KvZ67RTNA8wG8j+vYTOsyk2g==</latexit>

k~vk =
p

22 + 22

<latexit sha1_base64="IaySthux4P74EAJ9qfWYzuW8HEc=">AAADEHicjVLBahRBEH0ZjSYx6qqn4GVwEQRhmV0lehGCXjxGcJNAJgkznU5sMjsz9vQsLJvgP/gPXvXqTXLNH/gHevMTfF12JDGI9jA9r1/Vq6mqrrwuTOOS5OtMdOny7JWrc/ML1xav37jZuXV7ralaq/RQVUVlN/Ks0YUp9dAZV+iN2upslBd6PT944e3rY20bU5Wv3aTWW6NsvzR7RmWO1E5nKT1Mx1rFbXr4LG3eWjd9tD 14mGwPjnY63aSXyIovgn4AXYS1WnV+IMUuKii0GEGjhCMukKHhs4k+EtTktjAlZ4mM2DWOsEBtSy9Nj4zsAfd9njYDW/LsYzaiVvxLwddSGeM+NRX9LLH/Wyz2ViJ79m+xpxLT5zbhNw+xRmQd3pD9l+7U8391vhaHPTyVGgxrqoXx1akQpZWu+MzjM1U5RqjJebxLuyVWojztcyyaRmr3vc3E/k08PevPKvi2+B6y1BhL1Mnv7Kdyh4b2Wno5IXLc5ZY4Ev0/B+AiWBv0+su95VePuyvPw3DM4S7u4QEn4AlW8BKrGDKbd/iAj/gUvY8+R1+i41+u0UzQ3MG5FZ38BDWYpNg=</latexit>

k~uk =
p

32 + 02

<latexit sha1_base64="N0wtxolnHwtoHCT46TIOIesesvs="></latexit>

=
p
8

<latexit sha1_base64="5s3yDgmKPylIGyrD3rjh/zpwayY="></latexit>

= 3
<latexit sha1_base64="p0wOEDInb5ifniBXPqu43RFmtoE="></latexit>

✓ =
⇡

4

<latexit sha1_base64="C4YhRThk8wC4a3LBm4lAXaZPjUc="></latexit>

~u · ~v = (3, 0) · (2, 2) <latexit sha1_base64="vTybN7WsJD36A9jWitehpuycySc="></latexit>

= 3⇥ 2 + 0⇥ 2
<latexit sha1_base64="gb6nOH0sl7RS41slzSGcYMwB49s="></latexit>

= 6

<latexit sha1_base64="COVvcYt9besdwn6/AJpGD525FxA="></latexit>

~u · ~v = 3
p
8 cos

⇡

4

<latexit sha1_base64="HGVEkTmSc6XO/v9/+q0ADa+ccZA="></latexit>

= 3
p
8

p
2

2

<latexit sha1_base64="onEznnOs8cEeCSSQFfe7OF3VVbE="></latexit>

=
3
p
16

2

<latexit sha1_base64="nLP6Gku5JoKSCPMb/FpdjWyXq3s="></latexit>

=
3⇥ 4

2
<latexit sha1_base64="OJKA//ZPosXDi3OIEEnNpw/0VS0="></latexit>

= 6

Exemple



Faites les exercices suivants

#69 et 70



✓
<latexit sha1_base64="0KpdcBctvdARqgQ9nWLaDibiVw8="></latexit><latexit sha1_base64="0KpdcBctvdARqgQ9nWLaDibiVw8="></latexit><latexit sha1_base64="0KpdcBctvdARqgQ9nWLaDibiVw8="></latexit><latexit sha1_base64="0KpdcBctvdARqgQ9nWLaDibiVw8="></latexit>

~u
<latexit sha1_base64="l/C4p3/B/fmGlZ8TVl5gfze1mUA="></latexit><latexit sha1_base64="l/C4p3/B/fmGlZ8TVl5gfze1mUA="></latexit><latexit sha1_base64="l/C4p3/B/fmGlZ8TVl5gfze1mUA="></latexit><latexit sha1_base64="l/C4p3/B/fmGlZ8TVl5gfze1mUA="></latexit>

~v
<latexit sha1_base64="uoqAeY35nzCBRYHqfFMaC9ED584="></latexit><latexit sha1_base64="uoqAeY35nzCBRYHqfFMaC9ED584="></latexit><latexit sha1_base64="uoqAeY35nzCBRYHqfFMaC9ED584="></latexit><latexit sha1_base64="uoqAeY35nzCBRYHqfFMaC9ED584="></latexit>

~u · ~v = k~ukk~vk cos ✓
<latexit sha1_base64="xtzQk5lSEIVu3Pom44Wq6eDgm14="></latexit><latexit sha1_base64="xtzQk5lSEIVu3Pom44Wq6eDgm14="></latexit><latexit sha1_base64="xtzQk5lSEIVu3Pom44Wq6eDgm14="></latexit><latexit sha1_base64="xtzQk5lSEIVu3Pom44Wq6eDgm14="></latexit>

a
<latexit sha1_base64="qcxM9tRK3r6qud7jQu8BDaYtOhI="></latexit><latexit sha1_base64="qcxM9tRK3r6qud7jQu8BDaYtOhI="></latexit><latexit sha1_base64="qcxM9tRK3r6qud7jQu8BDaYtOhI="></latexit><latexit sha1_base64="qcxM9tRK3r6qud7jQu8BDaYtOhI="></latexit>

b
<latexit sha1_base64="CMzSzZ9cWRmom75JG1hLpZFOWgI="></latexit><latexit sha1_base64="CMzSzZ9cWRmom75JG1hLpZFOWgI="></latexit><latexit sha1_base64="CMzSzZ9cWRmom75JG1hLpZFOWgI="></latexit><latexit sha1_base64="CMzSzZ9cWRmom75JG1hLpZFOWgI="></latexit>

cos ✓ =
a

k~uk
<latexit sha1_base64="kRftUD2KowMQ7dMeJ/3FIEVFYLg="></latexit><latexit sha1_base64="kRftUD2KowMQ7dMeJ/3FIEVFYLg="></latexit><latexit sha1_base64="kRftUD2KowMQ7dMeJ/3FIEVFYLg="></latexit><latexit sha1_base64="kRftUD2KowMQ7dMeJ/3FIEVFYLg="></latexit>

a = k~uk cos ✓
<latexit sha1_base64="0brMdygw1HM0AVcYhdHgCSac7fw="></latexit><latexit sha1_base64="0brMdygw1HM0AVcYhdHgCSac7fw="></latexit><latexit sha1_base64="0brMdygw1HM0AVcYhdHgCSac7fw="></latexit><latexit sha1_base64="0brMdygw1HM0AVcYhdHgCSac7fw="></latexit>

cos ✓ =
b

k~vk
<latexit sha1_base64="45XngWTF64hpavYFO6kd0WXs3HY="></latexit><latexit sha1_base64="45XngWTF64hpavYFO6kd0WXs3HY="></latexit><latexit sha1_base64="45XngWTF64hpavYFO6kd0WXs3HY="></latexit><latexit sha1_base64="45XngWTF64hpavYFO6kd0WXs3HY="></latexit>

b = k~vk cos ✓
<latexit sha1_base64="JIsy1tJE4B+wH9mAgd3AQ/tNE3U="></latexit><latexit sha1_base64="JIsy1tJE4B+wH9mAgd3AQ/tNE3U="></latexit><latexit sha1_base64="JIsy1tJE4B+wH9mAgd3AQ/tNE3U="></latexit><latexit sha1_base64="JIsy1tJE4B+wH9mAgd3AQ/tNE3U="></latexit>



En physique, le travail est la force multipliée par le déplacement.

Or, seule la portion de la force qui est dans la direction du 
déplacement est considérée.

<latexit sha1_base64="ytbuxyXHZX/k8KTVzKOaekn9hUI="></latexit>

~d

<latexit sha1_base64="KwbDFQf5/Efts+4amhnuKU5ckEY="></latexit>

~F

<latexit sha1_base64="gD3/WVfb8C8o3EfHYQoynpm2QVc="></latexit>a

<latexit sha1_base64="kQZtXhlCjp+yt6AolwizliP9urY="></latexit>

✓

<latexit sha1_base64="5Qe8hlHU9uinkAOBd0gc7KFp2R0="></latexit>

cos ✓ =
a

k~Fk

<latexit sha1_base64="srAQ3CmmBnrg/dM07pYuuCrsZOY="></latexit>

a = k~Fk cos ✓

<latexit sha1_base64="4n9/6BBK1RXTTGtl/9hwkUkIvuU="></latexit>

W = ak~dk
<latexit sha1_base64="XLk9oVWO/T25FM5H4NS7YqLFqxE="></latexit>

= k~Fk cos ✓k~dk
<latexit sha1_base64="F0l5WD+gRXYp297GKWUMCD2H1ho="></latexit>

= k~dkk~Fk cos ✓

<latexit sha1_base64="lD01iPkgWx2JdISHhqkLfvE3rRc="></latexit>

= ~d · ~F



Exemple Un particule qui se déplace d’un point 
<latexit sha1_base64="8Z8cq7MlA5AXJZd0QKnY2UXDwYI="></latexit>

A(1, 3)
<latexit sha1_base64="HxB/LQxj7DAhV9uOe3XyA57t9eU="></latexit>

B(�2, 5)à un point est soumis à une force
<latexit sha1_base64="+sIXUkXzXY7jkBe0M4yBitXQXhw="></latexit>

~F = (2,�1)

Le travail effectué par cette particule est:

<latexit sha1_base64="+sIXUkXzXY7jkBe0M4yBitXQXhw="></latexit>

~F = (2,�1)
<latexit sha1_base64="8NlWfnL3KNIpkF3Hicmo3MpaP0A="></latexit>

A

<latexit sha1_base64="lgfhZVjEI5WBQDSdTmLTgs8QzgQ="></latexit>

B

<latexit sha1_base64="x+050PyfvZ4JGzNEP+ukDKaQkVc="></latexit>

~d =
��!
AB

<latexit sha1_base64="vN0xJjP43eZRfcB+7fg/dOxhCoc="></latexit>

=
��!
OB ��!

OA
<latexit sha1_base64="t5jhYBxWgZaOLedsBi9RVUQVM+U="></latexit>

= (�2, 5)� (1, 3)
<latexit sha1_base64="KITIwFzsLqo19nqlLLv4HtHB900="></latexit>

= (�3, 2)

<latexit sha1_base64="hveX+eoTw1nfk9wcOQ+MWxkq5yA=">AAADC3icjVJNTxRBEH2MqHypq3LzMmFDwmkzawx6MSGaEI6YuCwJuyEzvQ12dnZmMtOzybrxJ/gfvMqVG+Hqj+Af4I2fwOuiMSoh0JPpef2qXk1VdSVFaiobRWczwYPZh48ez80vLC49efqs8fzFTpXXpdIdlad5uZvElU5NpjvW2FTvFqWOR0mqu8nwo7N3x7qsTJ59tpNC90fxYWYOjIotqf3Gcvd92BtrFQ56apBbgZv7jW bUimSFN0Hbgyb82s4bF+hhgBwKNUbQyGCJU8So+OyhjQgFuT6m5EoiI3aNb1igtqaXpkdMdsj9kKc9z2Y8u5iVqBX/kvItqQyxSk1Ov5LY/S0Uey2RHXtb7KnEdLlN+E18rBFZiy9k79Jde95X52qxOMA7qcGwpkIYV53yUWrpiss8/KsqywgFOYcHtJfESpTXfQ5FU0ntrrex2M/F07HurLxvjd8+S42xRJ38yX4qd2hoL6SXEyLLXW6JI9H+fwBugp3XrfZ6a/3Tm+bGBz8cc3iFFaxxAt5iA1vYRofZfMUP/MRR8D04Dk6C0yvXYMZrXuKfFfy6BPd5opY=</latexit>

W = ~d · ~F
<latexit sha1_base64="ilhoyJ8O8ZncTlJKCZq7fqAzqcg="></latexit>

= (�3, 2) · (2,�1)
<latexit sha1_base64="uuHGC3KCwOvdBlPcUGymFNKfhQM="></latexit>

= �6� 2
<latexit sha1_base64="Bo3jMgFYXZC8MJymovmhn+m5CnI="></latexit>

= �8

<latexit sha1_base64="ytbuxyXHZX/k8KTVzKOaekn9hUI="></latexit>

~d



Faites les exercices suivants

# 71



Angle entre deux vecteurs



Exemple
<latexit sha1_base64="PeyQZYdcmKa8Sk/ArfLiNqyGW5c="></latexit>

~u = (�
p
3, 2)

<latexit sha1_base64="uaYMMw0Gk33Zd+kbhi9eO/lPG1c="></latexit>

~v = (�5,
p
3)

Trouver l’angle entre les vecteurs

et

<latexit sha1_base64="eUDeY3loY+t2qi26RMjSEKfZd4o="></latexit>

k~vk =
p
25 + 3

<latexit sha1_base64="SvIZ2uSMEhnqZqspB3dygAJ+gDM="></latexit>

k~uk =
p
3 + 4

<latexit sha1_base64="rJU9kVHKY8wmIjNV14mEvcuBjDo="></latexit>

=
p
28

<latexit sha1_base64="2rWpLZ0Gt/hYVvP0ISFAG3CNSX0=">AAADG3icjVJNTxRBEH2MHyCorHr0MmExMTHZzIKgFxOiF4+YsEDCEjLT22CH2Zmxp2eTzcY/4H/wP3iFKzfi1YP/QG/+BF+XDUGJgZ5Mz+tX9WqqqiurclO7JPk+Fd24eev29Myd2bm79+7Ptx483KzLxirdU2Ve2u0srXVuCt1zxuV6u7I6HWa53soO33j71kjb2pTFhhtXeneYHhRm36jUkdprLfZHWsVNXw1KFwsevVrp1x +si5efLQWw12onnURWfBl0A2gjrPWy9Qt9DFBCocEQGgUccY4UNZ8ddJGgIreLCTlLZMSu8RGz1Db00vRIyR5yP+BpJ7AFzz5mLWrFv+R8LZUxnlBT0s8S+7/FYm8ksmf/F3siMX1uY36zEGtI1uE92at0Z57X1flaHPbxUmowrKkSxlenQpRGuuIzjy9U5RihIufxgHZLrER51udYNLXU7nubiv2HeHrWn1XwbfAzZKkxkqjj8+wncoeG9kp6OSZy3OWWOBLdfwfgMthc6nRXO6vvnrfXXofhmMFjLOApJ+AF1vAW6+gxm0/4giMcR5+jk+g0+vrHNZoKmkf4a0XffgPxJaik</latexit>

~u · ~v = 5
p
3 + 2

p
3

<latexit sha1_base64="atdtpixcVXb4EJNtSwOeE+6UFR8="></latexit>

= (5 + 2)
p
3

<latexit sha1_base64="GjZ0oVz+NV1B9cA7COx6gEgXhH4="></latexit>

= 7
p
3

<latexit sha1_base64="WWJriGB6e3nPfKSRe1Rq2qB5bD8="></latexit>

cos ✓ =
~u · ~v

k~ukk~vk

<latexit sha1_base64="hdBH/ooiaewIoUXhPOQwIdcPDzw="></latexit>

=
7
p
3p

7
p
28

<latexit sha1_base64="b6nrrayYrK0fjoKeIl5qYTPnX7w="></latexit>

=
7
p
3p

7
p
7
p
4

<latexit sha1_base64="SU7MBlwJZZA8hODEmOcM9yB84Ck="></latexit>

=
7
p
3

7⇥ 2

<latexit sha1_base64="DcAfozpp9IHmE3rE0m+2MpP6mE0="></latexit>

=

p
3

2

<latexit sha1_base64="01iiyLStqWjAMYdlKR+SD5h0DWo="></latexit>

✓ = arccos

p
3

2

<latexit sha1_base64="VbtKJJ3/B2cMpUs8tGWT0cn6re4="></latexit>

=
⇡

6

<latexit sha1_base64="wLcUgVKyQidFGnWdHZem2LYqvgw="></latexit>

=
p
7



Faites les exercices suivants

# 72



Théorème

Preuve:

Soit    et   , deux vecteurs non nuls de      , alors

Si alors

et donc,

Si 

, mais

donc et 

d’où



Exemple Est-ce que les vecteurs suivants forment un angle droit?

<latexit sha1_base64="/78STXzbUjdPCWzSnLczzoFvfUQ="></latexit>

~u · ~v = �20 + 16
<latexit sha1_base64="p1Zc1oklKcDqg2swlnyx9JzBHgE="></latexit>

= �4
<latexit sha1_base64="ibKex/gEP6anbrX/IZbylz8rfR4="></latexit>

6= 0 donc non!

<latexit sha1_base64="maM3x4VTGuKk1kyLymchTmaNpqY="></latexit>

~u = (�2, 8) eta)
<latexit sha1_base64="rMkFnzKD2W8dBdb9Ey6jc4DyOIU="></latexit>

~v = (10, 2)

b)
<latexit sha1_base64="HEF9FuFlqvVnAjYoHpo0WyhYWvY="></latexit>

~u = (�10,�12)

<latexit sha1_base64="9EQlrNjwpTaaIYB3EW0f9NDImiQ="></latexit>

~v =

✓
4

5
,�2

3

◆
et

<latexit sha1_base64="cbUd+o+SOt5f5TN5m1QHdJllZ2U="></latexit>

~u · ~v = �10⇥ 4

5
+

12⇥ 2

3

<latexit sha1_base64="+JORm5rpDdAx0y4c3Wsa/57xI2A="></latexit>

= �2⇥ 4 + 4⇥ 2
<latexit sha1_base64="sb9mptDLdzhHEO01aWcmW5vpv/k="></latexit>

= 0

donc oui!



Faites les exercices suivants

#73



Devoir: #67 à 73


