5 Generalizations

e All of the above generalizes naturally to R’

(a1, az, as)| = \/a} + a3 + a3
C<a1) a, a3> =

<al’ a, a3) + <b1’ by, b3) =

= (a1 + bl, a + bz, as + b3)
<a1’ as, a3> -

(Cab cas, ca3) (bh by, b3) = (al —bi,a, - by, a3 - b3)
e Algebraically, vectors behave a lot like scalars, e.g

i+b=b+a cld+b)=ci+cb (c+d)i=ci+da
e See p. 802 of Stewart for a fuller list

6 Standard basis vectors and unit vectors

e Standard basis vectors in R>:

<'>°)°7 f: <0,l,0> k

<o,o,|)

e We can write any vector as the sum of scalar multiples of standard basis vectors

> - n
<a.,a1,a,7= 4.4+ ua) + &k
e A unit vector is a vector with length 1

o For example, i, j, k are all unit vectors

¢ The unit vector that has the same direction as 4 (assuming a # 0) is

e
|2
Example 5. Letd = 4i — j+2kand b = i +2k.
a. Write  — 2b in terms of ?,],12 B
b. Find a unit vector in the direction of d — 2b
e a-12b = Y2 —5 + 2k - 2(i+ﬂ)
- qj-;'+lk—}:—q—r¢
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e Note: all of this applies to vectors in R? in a similar way



7 Problems with forces
e Some physics:

o Force has magnitude and direction, and so it can be represented by a vector
o Force is measured in pounds (Ibs) or newtons (N)

o If several forces are acting on an object, the resultant force experienced by the object is the sum of these
forces

Example 6. A weight w counterbalances the tensions (forces) in two wires as shown below:

The tensions Tj and T, both have a magnitude of 20Ib. Find the magnitude of the weight .

T, = {20 s 4%, 20 sindt ) T, ={ 20ws 43, 20 5ia4?)

R_LwH'mL fwce = —6

2D ) - - N

0 =T + T, +w S w=-T-T,
= <0, ~405ia M3} )

5 |2 —_\/ﬁoL v (405m1) = (H0aa4¥) = HOsin ¥

e Note: if an object has a mass of m kg, then it has a weight of mg N, where g = 9.8



