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Lagrange’s Identity 

Prove that for any two vectors Ԧ𝑎 and Ԧ𝑏, Ԧ𝑎 × Ԧ𝑏
2
= Ԧ𝑎 2 Ԧ𝑏

2
− Ԧ𝑎. Ԧ𝑏

2



EXAMPLE

If Ԧ𝑎 = 26, Ԧ𝑏 = 7 and Ԧ𝑎 × Ԧ𝑏 = 35, then find the value of Ԧ𝑎. Ԧ𝑏 .



EXAMPLE

If Ԧ𝑎 and Ԧ𝑏 are two unit vectors and 𝜃 is the angle between them then prove that

(i) 𝑠𝑖𝑛
𝜃

2
=

1

2
Ԧ𝑎 − Ԧ𝑏

(ii) 𝑐𝑜𝑠
𝜃

2
=

1

2
Ԧ𝑎 + Ԧ𝑏 .



EXAMPLE

Given that Ԧ𝑎. Ԧ𝑏 = 0 and Ԧ𝑎 × Ԧ𝑏 = 0. What can you conclude about  vectors Ԧ𝑎 and Ԧ𝑏 .



EXAMPLE

Let Ԧ𝑎 = 𝑖
∧
+ 4𝑗

∧
+ 2𝑘

∧

, Ԧ𝑏 = 3𝑖
∧
− 2𝑗

∧
+ 7𝑘

∧

and Ԧ𝑐 = 2𝑖
∧
− 𝑗

∧
+ 4𝑘

∧

. Find a vector Ԧ𝑝 which is 

perpendicular to both  Ԧ𝑎 and Ԧ𝑏 and Ԧ𝑝 ⋅ Ԧ𝑐 = 18.



EXAMPLE

If Ԧ𝑎 × Ԧ𝑏 = Ԧ𝑐 × Ԧ𝑑 and Ԧ𝑎 × Ԧ𝑐 = Ԧ𝑏 × Ԧ𝑑

Prove that Ԧ𝑎 − Ԧ𝑑 is parallel to Ԧ𝑏 − Ԧ𝑐, where Ԧ𝑎 ≠ Ԧ𝑑 and Ԧ𝑏 ≠ Ԧ𝑐.



EXAMPLE

If Ԧ𝑎, Ԧ𝑏, Ԧ𝑐 are three mutually perpendicular vectors of equal magnitude, show that  Ԧ𝑎 + Ԧ𝑏 + Ԧ𝑐 is 

equally inclined to Ԧ𝑎, Ԧ𝑏 and Ԧ𝑐. Also find the angle.



EXAMPLE

If the sum of two unit vector is a unit vector prove that magnitude of their difference is 3.



Assignments

1. Miscellaneous exercise chapter 10
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