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Scalar Triple Product 

The scalar triple product of three vectors Ԧ𝑎, Ԧ𝑏 and Ԧ𝑐 is defined as the number Ԧ𝑎. Ԧ𝑏 × Ԧ𝑐

and is denoted by Ԧ𝑎 Ԧ𝑏 Ԧ𝑐 .

Hence Ԧ𝑎 Ԧ𝑏 Ԧ𝑐 = Ԧ𝑎. Ԧ𝑏 × Ԧ𝑐



Geometrical Interpretation Scalar Triple Product 

The scalar triple product Ԧ𝑎 Ԧ𝑏 Ԧ𝑐 represents the volume of the parallelepiped 

whose coterminous edges Ԧ𝑎, Ԧ𝑏 and Ԧ𝑐.



Properties of Scalar Triple Product

❖ If Ԧ𝑎 = 𝑎1 Ƹ𝑖 + 𝑎2 Ƹ𝑗 + 𝑎3 𝑘, Ԧ𝑏 = 𝑏1 Ƹ𝑖 + 𝑏2 Ƹ𝑗 + 𝑏3 𝑘 and Ԧ𝑐 = 𝑐1 Ƹ𝑖 + 𝑐2 Ƹ𝑗 + 𝑐3 𝑘, then       

Ԧ𝑎 Ԧ𝑏 Ԧ𝑐 =

𝑎1 𝑎2 𝑎3
𝑏1 𝑏2 𝑏3
𝑐1 𝑐2 𝑐3

.

❖ If three vectors are cyclically permitted then the scalar triple product remain the same 

i.e. Ԧ𝑎 Ԧ𝑏 Ԧ𝑐 = Ԧ𝑏 Ԧ𝑐 Ԧ𝑎 = Ԧ𝑐 Ԧ𝑎 Ԧ𝑏 .

❖ If Ԧ𝑎, Ԧ𝑏, Ԧ𝑐 be any three vectors then Ԧ𝑎 Ԧ𝑏 Ԧ𝑐 = − Ԧ𝑎 Ԧ𝑐 Ԧ𝑏



Properties of Scalar Triple Product

➢ In scalar triple product the position of dot and cross can be interchanged provided cyclic 

order of vector remains the same. i.e. Ԧ𝑎. Ԧ𝑏 × Ԧ𝑐 = Ԧ𝑎 × Ԧ𝑏 . Ԧ𝑐

➢ The scalar triple product of three vectors is zero, If any two of the given vector are equal  

i.e. for any three vectors Ԧ𝑎 Ԧ𝑏 Ԧ𝑐 with Ԧ𝑎 = Ԧ𝑏 or Ԧ𝑏 = Ԧ𝑐 or Ԧ𝑐 = Ԧ𝑎 then Ԧ𝑎 Ԧ𝑏 Ԧ𝑐 = 0.

➢ The scalar triple product of three vectors is zero if any two of them are parallel (or collinear)

➢ If Ԧ𝑎 Ԧ𝑏 Ԧ𝑐 are coplanar then Ԧ𝑎 Ԧ𝑏 Ԧ𝑐 = 0. As the volume of parallelopiped vanishes.



EXAMPLE

If Ԧ𝑎 = 4 Ƹ𝑖 − 5 Ƹ𝑗 + 3𝑘, Ԧ𝑏 = 2 Ƹ𝑖 − 10 Ƹ𝑗 − 7𝑘 and Ԧ𝑐 = 5 Ƹ𝑖 + 7 Ƹ𝑗 − 4𝑘 then find Ԧ𝑎 Ԧ𝑏 Ԧ𝑐 .



EXAMPLE

Show that the vectors  Ԧ𝑎 = Ƹ𝑖 − 2 Ƹ𝑗 + 3𝑘, Ԧ𝑏 = −2 Ƹ𝑖 − 3 Ƹ𝑗 − 4𝑘 and Ԧ𝑐 = Ƹ𝑖 − 3 Ƹ𝑗 + 5𝑘 are coplanar?



EXAMPLE

Find the volume of the parallelepiped where three coterminous edges are represented by 

vectors Ƹ𝑖 + Ƹ𝑗 + 𝑘, − Ƹ𝑖 + Ƹ𝑗 − 𝑘 and 2 Ƹ𝑖 + 2 Ƹ𝑗 − 𝑘.



EXAMPLE

Prove that Ԧ𝑎 + Ԧ𝑏 Ԧ𝑏 + Ԧ𝑐 Ԧ𝑐 + Ԧ𝑎 = 2 Ԧ𝑎 Ԧ𝑏 Ԧ𝑐 .



Assignments

1. Find 𝜆 if the vectors Ԧ𝑎 = Ƹ𝑖 + 3 Ƹ𝑗 + 𝑘, Ԧ𝑏 = 2 Ƹ𝑖 − Ƹ𝑗 − 𝑘 and  Ԧ𝑐 = 𝜆 Ƹ𝑖 − 3𝑘 are coplanar.

2. Show that the four points 𝐴 4,5,1 , 𝐵 0,−1,−1 , 𝐶 3,9,4 and 𝐷 −4,4,4 are coplanar.

3. Prove that Ԧ𝑎 + Ԧ𝑏 Ԧ𝑏 + Ԧ𝑐 Ԧ𝑐 + Ԧ𝑎 = 2 Ԧ𝑎 Ԧ𝑏 Ԧ𝑐 . If Ԧ𝑎, Ԧ𝑏 and Ԧ𝑐 are coplanar, then show that Ԧ𝑎

+ Ԧ𝑏, Ԧ𝑏 + Ԧ𝑐 and Ԧ𝑐 + Ԧ𝑎 are also coplanar.

4. Find the value of 𝜆, if four points with position vectors 3 Ƹ𝑖 + 6 Ƹ𝑗 + 𝜆𝑘, Ƹ𝑖 + 2 Ƹ𝑗 + 3𝑘, 2 Ƹ𝑖 + 3 Ƹ𝑗 + 𝑘 and 

4 Ƹ𝑖 + 6 Ƹ𝑗 + 𝜆𝑘 are coplanar.

5. Prove that  𝑎. Ԧ𝑏 + Ԧ𝑐 × ( Ԧ𝑎 + 2Ԧ𝑏 + 3 Ԧ𝑐)= Ԧ𝑎 Ԧ𝑏 Ԧ𝑐 .
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