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The scalar triple product of three vectors &,I; and C is defined as the number a. (I; X E)

andisdenoted by [ 5 ¢l
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The scalar triple product [ p ¢] represents the volume of the parallelepiped

whose coterminous edges d, b and C.
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% Ifd = ayi+ ayf + ask,b = byt + byj + bsk and & = ¢;1 + ¢,f + c3k, then

a, a, as
[ p &l=|b1 b2 b3
c, €, C3

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

]

ie.lg b el=1[p ¢ al=1I¢z a@ b

< Ifg b, ¢&beanythreevectorsthen[g p ¢l=-[g ¢ bl
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» In scalar triple product the position of dot and cross can be interchanged provided cyclic
order of vector remains the same. i.e. d. (B x¢) = (dx B) ¢
» The scalar triple product of three vectors is zero, If any two of the given vector are equal
i.e.foranythreevectorsg j @ withd=borb=coré=dthen[g j ¢l =0.
» The scalar triple product of three vectors is zero if any two of them are parallel (or collinear)
> Ifg p garecoplanarthen[z p ¢l = 0. Asthe volume of parallelopiped vanishes.
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i1—10j —7kand & = 5 + 7j — 4k thenfind [ j
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Show that the vectors d = i — 2j + 3k, b=—-2{— 3j — 4k and ¢ = i — 3j + 5k are coplanar?
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Find the volume of the parallelepiped where three coterminous edges are represented by

vectors i +j + k,—i 4+ j — k and 2i + 2j — k.
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Provethat[G+ph b+ c¢+al=2la b &l
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Assignments

1. Find Aifthe vectors @ =i+ 3j+ kb = 2i —j — k and & = Ai — 3k are coplanar.
2. Show that the four points A(4,5,1),B(0,—1,—-1),€(3,9,4) and D(—4,4,4) are coplanar.
3. Provethat[g+ 3 B+& e+al=2[z B ¢&l.1fd band ¢ are coplanar, then show that d
+ I;,l; + ¢ and ¢ + a are also coplanar.
4. Find the value of A, if four points with position vectors 31 + 6§ + Ak, i + 2j + 3k, 21 + 3j + k and

41 + 6] + Ak are coplanar.
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5. Prove that @ (b + &) x (@ + 2b + 3¢)= |
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