1. Let @ and b be vectors such that ||@]| = 2, ||b|| = 3 and the cosine of
the angle between @ and b is 1/3. Find the cosine of the angle between
a and a + b.

Solution. We have

o oo - 1
a-da=|dl*=4, b-b=|b/|*>=9, and @-b=2-3-- =

Now, let ¢ denote the angle between @ and a + 5, and we have
a-(a+05) = ||+ bl cos ¢,

SO

q-(@+b
cos ¢ = Ci (i+ _,)
|allll@ + o]
We know |@|, so if we determine @ - (@ + b) and ||@ + b|| then we can find
Ccos ¢.
Now
a-(@+b)=a-a+a-b=|al*+a-b,
and

||Ei+l7||:\/(6+5)-(&+b):\/a-6+6-5+5-6+3-5.

—

Substituting the values of @ - @, b- g, and a - b, we get

|@+b|=v4+2+2+9=+17 and
G- (@+b)=4+2=6.

Thus cos ¢ = 2% = \/31—7

Answer. The cosine of the angle between @ and @ + bis ——.
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