
Chapter 11 Formulas

1. The magnitude of a vector: ||v|| =
√
v21 + v22 + v23

2. The dot product: u · v = u1v1 + u2v2 + u3v3

3. The cross product: u× v =
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4. Normalize a vector: u =

v

||v||

5. Angle between vectors: cos θ =
u · v
||u||||v||

6. Projection: projvu =

(
u · v
||v||2

)
v

7. Direction Cosines: cosα =
v1
||v||

cos β =
v2
||v||

cos γ =
v3
||v||

8. Volume of a parallelepiped: |u · (v×w)| =
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9. Distance between two points: D =

√
(x2 − x1)2 + (y2 − y1)2 + (z2 − z1)2

10. Midpoint:

(
x2 + x1

2
,
y2 + y1

2
,
z2 + z1

2

)
11. Equation of a Sphere: (x− x0)2 + (y − y0)2 + (z − z0)2 = r2

12. Parametric Equation of a Line: x = x0 + at, y = y0 + bt, z = z0 + ct

13. Symmetric Equation of a Line:
x− x0
a

=
y − y0
b

=
z − z0
c

14. Standard Form of a Plane: a(x− x0) + b(y − y0) + c(z − z0) = 0

15. Distance between a Point and a Plane: D = ||projn
−→
PQ|| = |

−→
PQ · n|
||n||

16. Distance between a Point and a Line: D =
||
−→
PQ× u||
||u||


