Esercizi sui vettori

E1 – Dati i vettori [image: image1.emf]


u
!
= 5i
!
+ j
!
− 2k
!
= (5,1,−2)










 e [image: image2.emf]


v
!
= 2i
!
+ j
!
− 2k
!
= (2,1,−2)











(a) verificare che [image: image3.emf]
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(b) dimostrare che il vettore [image: image4.emf]
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 biseca l’angolo formato da [image: image5.emf]
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Soluzione

(a) Il modulo del vettore [image: image7.emf]
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 è [image: image8.emf]
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Quindi:
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(b) Osservato che 
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ne segue che 
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e, quindi, il vettore [image: image13.emf]
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 biseca l’angolo formato da [image: image14.emf]
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E2 – Dato il piano [image: image16.emf]
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, determinare tre versori [image: image17.emf]
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a due a due ortogonali e tali che [image: image18.emf]
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 siano paralleli al piano [image: image20.emf]
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.
Soluzione

Poiché [image: image21.emf]


w
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 è perpendicolare ai vettori [image: image22.emf]
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, il versore [image: image24.emf]
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 è perpendicolare al piano [image: image25.emf]
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D’altro canto, poichè un vettore perpendicolare a [image: image26.emf]
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è [image: image27.emf]
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Per calcolare [image: image29.emf]
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 procediamo come segue. Poiché le equazioni parametriche del piano [image: image31.emf]
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due vettori di giacitura di [image: image33.emf]
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sono
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.
Quindi, un versore [image: image35.emf]
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 parallelo al piano [image: image36.emf]
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Infine, calcoliamo il versore [image: image38.emf]
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, perpendicolare a [image: image39.emf]
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 e [image: image40.emf]


w
!"










:
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E3 – Dati i vettori [image: image42.emf]
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, determinare per quali valori dei parametri a e b i due vettori sono paralleli.
Soluzione

I due vettori sono paralleli se le componenti sono proporzionali, ovvero se
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E4 – Determinare per quale valore di h i tre vettori

[image: image45.emf]
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sono complanari.

Soluzione

I tre vettori sono complanari se essi sono L.D. ovvero se

[image: image46.emf]
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[image: image47.emf]
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E5 – Dati i vettori 
[image: image48.emf]
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determinare i vettori [image: image49.emf]
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sia con [image: image52.emf]
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Soluzione

Sia [image: image54.emf]
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Poiché:
1) [image: image55.emf]
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analogamente, poichè

2) [image: image61.emf]
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Pertanto, risolvendo il sistema delle due condizioni, si ha:
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E6 – Dopo aver verificato che i tre vettori
[image: image68.emf]
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sono L.I., calcolare le componenti del vettore [image: image69.emf]
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Soluzione
Poiché 
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i tre vettori sono L.I.

Calcoliamo le componenti del vettore [image: image72.emf]
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, rispetto alla base [image: image73.emf]
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E7 – Dimostrare che [image: image76.emf]
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Soluzione

Ricordato che [image: image77.emf]
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In particolare:
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E8 – Dati i vettori [image: image80.emf]
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Soluzione
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[image: image86.emf]
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(b) Analogamente:
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[image: image88.emf]
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[image: image89.emf]
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E9 – Siano [image: image90.emf]
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(a) Dimostrare che se [image: image91.emf]
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(b) dimostrare che se [image: image93.emf]
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Soluzione 

(a) Poiché [image: image95.emf]
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e [image: image96.emf]
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Quindi, applicando la prop. 9a, si ha:
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[image: image99.emf]
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(b) Analogamente, poiché [image: image100.emf]
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e [image: image101.emf]
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Quindi, applicando la prop. 9b, si ha:
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E10 – Calcolare l’angolo formato dai due vettori [image: image105.emf]
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Soluzione

Sappiamo che
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E11 – Calcolare [image: image109.emf]
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, sapendo che [image: image110.emf]
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Soluzione

Sappiamo che:
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E12 – Calcolare il modulo (norma) del vettore [image: image112.emf]
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Soluzione

[image: image114.emf]
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E13 – Determinare i vettori [image: image116.emf]
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Soluzione

Sia [image: image119.emf]
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3) infine, poiché 
[image: image125.emf]
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Dunque:
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Le soluzioni sono due:
[image: image127.emf]
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E14 – Dati i vettori  [image: image128.emf]
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 e [image: image129.emf]
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, calcolare:

(a) Il loro prodoto scalare,

(b) I loro moduli,

(c) Il coseno del loro angolo,

(d) I coseni direttori dei due vettori,

(e) Il loro prodotto vettoriale.

Soluzione

(a) Il prodotto scalare è:
[image: image130.emf]
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(b) I rispettivi moduli sono:

[image: image131.emf]
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(c) Il coseno del loro angolo è:

[image: image132.emf]
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(d) I coseni direttori sono le componenti dei versori associati a ciascun vettore.

Il versore associato ad [image: image133.emf]
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e, quindi, i coseni direttori di [image: image135.emf]
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Analogamente, il versore associato a [image: image137.emf]
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(e) Il prodotto vettoriale di [image: image141.emf]
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E15 – Determinare per quale valore del parametro a i due vettori [image: image144.emf]
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Soluzione

Imponendo la condizione che 
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[image: image149.emf]
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Risolvendo l’equazione si ha:

[image: image150.emf]
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Quindi, la soluzione è [image: image151.emf]
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E16 – Calcolare i vettori [image: image152.emf]
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Soluzione

Sia [image: image155.emf]
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= (x,y,z). Imponendo le condizioni date si ha:
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2) [image: image157.emf]


w
!"
⊥ u
"
⇔ x + y+ 4z = 0;











3) [image: image158.emf]
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Pertanto, risolvendo il sistema si ha:
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Le soluzioni sono due:

[image: image160.emf]
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E17 – Determinare una base ortonormale [image: image162.emf]


(i
!
', j
!
',k
!
')
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 e che [image: image165.emf]
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 è complanare con i vettori [image: image166.emf]
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Soluzione

Poiché [image: image168.emf]
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 è un versore parallelo al vettore [image: image169.emf]
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Risolvendo il sistema delle tre condizioni (1),(2),(3) si ha:
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imponendo che esso sia un versore ortogonale a [image: image191.emf]
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Quindi, una base ortonormale è:
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Un’altra base ortonormale si ottiene se scegliamo 
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