Answer on Question #65901 — Math — Geometry

Question
For what value of x will the angle between the lines with direction ratios (x, 2, 4) and
(1,0, 1) be 45°?

Solution
Denote a=(aq, a,, az) =(x, 2, 4), b=(b,, b,, b3) =(1, 0, 1).
According to the algebraic definition of the dot product (see [1], p.4)
ab=ab; +a,b; + azbs
The angle between vectors a, b is defined by (see [1], p.6)

a b
cos 45° = )
[lal]-]|b]|

Using that cos 45°=\/§/2 and the previous formulas, we get
a;by + azby + azbs = ||al| - ||bl]| - cos 45°,

x 1+2:0+4-1=Va2+ 4+ 16 VI+1-2,
x + 4=vx2 + 20,

(x+4)? = (V2 + 20),

x? +8x + 16 = x% + 20,

8x =20 — 16,
8x =4,

4
X =-,

8

_1
x—2.

Answer: x = %.
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