
Cross Product Formula



Cross Product Formula

|~u × ~v| = |~u| |~v| sin θ



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

~u × ~v = det

(
~i ~j ~k
a b c
d e f

)



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

~u × ~v = det

(
~i ~j ~k
a b c
d e f

)
= 〈bf



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

~u × ~v = det

(
~i ~j ~k
a b c
d e f

)
= 〈bf − ce,



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

~u × ~v = det

(
~i ~j ~k
a b c
d e f

)
= 〈bf − ce, cd



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

~u × ~v = det

(
~i ~j ~k
a b c
d e f

)
= 〈bf − ce, cd − af,



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

~u × ~v = det

(
~i ~j ~k
a b c
d e f

)
= 〈bf − ce, cd − af, ae



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

~u × ~v = det

(
~i ~j ~k
a b c
d e f

)
= 〈bf − ce, cd − af, ae − bd〉



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

~u × ~v = det

(
~i ~j ~k
a b c
d e f

)
= 〈bf − ce, cd − af, ae − bd〉



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

~u × ~v = 〈bf − ce, cd − af, ae − bd〉



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = |〈bf − ce, cd − af, ae − bd〉|2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = |〈bf − ce, cd − af, ae − bd〉|2

= (bf − ce)2 + (cd − af)2 + (ae − bd)2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = (ad + be + cf)2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = (ad + be + cf)(ad + be + cf)



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = (ad + be + cf)(ad + be + cf)

= a2d2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = (ad + be + cf)(ad + be + cf)

= a2d2 + b2e2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = (ad + be + cf)(ad + be + cf)

= a2d2 + b2e2 + c2f2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = (ad + be + cf)(ad + be + cf)

= a2d2 + b2e2 + c2f2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = (ad + be + cf)(ad + be + cf)

= a2d2 + b2e2 + c2f2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = (ad + be + cf)(ad + be + cf)

= a2d2 + b2e2 + c2f2

+ 2adbe



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = (ad + be + cf)(ad + be + cf)

= a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = (ad + be + cf)(ad + be + cf)

= a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf

b2f2 + c2e2 + c2d2 + a2f2 + a2e2 + b2d2

+ a2d2 + b2e2 + c2f2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf

b2f2 + c2e2 + c2d2 + a2f2 + a2e2 + b2d2

+ a2d2 + b2e2 + c2f2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf

b2f2 + c2e2 + c2d2 + a2f2 + a2e2 + b2d2

+ a2d2 + b2e2 + c2f2

= a2(d2 + e2 + f2)



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf

b2f2 + c2e2 + c2d2 + a2f2 + a2e2 + b2d2

+ a2d2 + b2e2 + c2f2

= a2(d2 + e2 + f2)



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf

b2f2 + c2e2 + c2d2 + a2f2 + a2e2 + b2d2

+ a2d2 + b2e2 + c2f2

=
(
a2 + b2)(d2 + e2 + f2)



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf

b2f2 + c2e2 + c2d2 + a2f2 + a2e2 + b2d2

+ a2d2 + b2e2 + c2f2

=
(
a2 + b2 + c2)(d2 + e2 + f2)



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf

b2f2 + c2e2 + c2d2 + a2f2 + a2e2 + b2d2

+ a2d2 + b2e2 + c2f2

= |~u|2
(
d2 + e2 + f2)



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉

|~u × ~v|2 = (bf − ce)2 + (cd − af)2 + (ae − bd)2

(~u ·~v)2 = a2d2 + b2e2 + c2f2

+ 2adbe + 2adcf + 2becf

b2f2 + c2e2 + c2d2 + a2f2 + a2e2 + b2d2

+ a2d2 + b2e2 + c2f2

= |~u|2 |~v|2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

~u = 〈a, b, c〉 ~v = 〈d, e, f〉
|~u × ~v|2 + (~u · ~v)2 = |~u|2 |~v|2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

↓
(|~u| |~v| cos θ)2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

|~u × ~v|2 = |~u|2 |~v|2 − (|~u| |~v| cos θ)2



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

|~u × ~v|2 = |~u|2 |~v|2 − (|~u| |~v| cos θ)2

= |~u|2 |~v|2 − |~u|2|~v|2 cos2 θ



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

|~u × ~v|2 = |~u|2 |~v|2 − (|~u| |~v| cos θ)2

= |~u|2 |~v|2 − |~u|2|~v|2 cos2 θ

= |~u|2 |~v|2
(
1 − cos2 θ

)



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

|~u × ~v|2 = |~u|2 |~v|2 − (|~u| |~v| cos θ)2

= |~u|2 |~v|2 − |~u|2|~v|2 cos2 θ

= |~u|2 |~v|2
(
1 − cos2 θ

)
= |~u|2 |~v|2 sin2 θ



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

|~u × ~v|2 = |~u|2 |~v|2 sin2 θ



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

|~u × ~v|2 = |~u|2 |~v|2 sin2 θ

0 ≤ θ ≤ π



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

|~u × ~v|2 = |~u|2 |~v|2 sin2 θ

0 ≤ θ ≤ π

|~u × ~v| = |~u| |~v| sin θ



|~u × ~v|2 = |~u|2 |~v|2 − (~u · ~v)2

|~u × ~v|2 = |~u|2 |~v|2 sin2 θ

0 ≤ θ ≤ π

|~u × ~v| = |~u| |~v| sin θ


