
Theorem 11. (Derivative of scalar product of two vector functions) 
Ifu () and v() be two differentiable functions of the scalar 1, 1o 

show that 

4.)= u.4 du 
+ 

dt 

(M. U. 1987; B. U. '86; P. U. '86) 
Proof. Let W U. V . (0) 
Let 8 u and 8 v be the small increments in u and v respectively and 8w be the corresponding small increment in w. 

Then w+8w =( u +8 u )( v +8 v) 

or w+8W u. v t u.8 v +8 u. v +8 u.& v. 2) .. 



Subtracting the corresponding sides of (1) from (2), we get 

w+ow-W= u. v + u. 8 v +8 u. v +8 u.8 v - u. 

or 8w u. 8 v +8 u. v +8 u .8 v. 

Dividing both sides by 8t, we get 

.v+8u 8t. 

Now proceeding to limits as 8t->0, we get 

Lt u. Lt -+Lt u +Lt . Lt Lt 8t 
8t-0 8t 8t->0 8t 8t-+0 6--0 of 6t-0 dt &t0 

or 
dt 
du du dvo 

dt dt 

u.)=d 
dt 

du 
V or 

Note. (i) We know that the scalar product of two vectors is commutative. 

du du = v 
dr 

Henceu.V)=ü +7. dt d 

(1i) Taking v = u, we have 

..4 

-2u. or 



Theorem IV. (Derivative of vector product of two vector funetions) 
(Mith. U. 1986) 

If u (t) and v (t) be two diferential functions of the sealar t, to 
show thaat 

-

ux )= x dy+ duv. 
dt 

(M. U. 1987; B. U. '86; Mith. U. '85) 

Proof. Let W= u X v. (1) 



ectively 
Let & u and 5 v be the small increments in u and v respec 

and & w be the corresponding small increment in w. 

Then w +8 w = ( u +8 u )x( v +8 V) 

or w +8 w = tu x v + u X8 u +8 u x v +8 u Xö v. . (2) 
Subtracting the corresponding sides of (1) frem (2), we get 

w +8 W- w = u x + u x8v +ôu x v 

+8 u x 8 v - uX v 

> 
or &w = u x8 v +8 u x v +8 u x8 v. 

Dividing both sides by 8t, we get 

x x +x t. 

Now proceeding to limits as &t->0, we get 

Lt ow ux Lt 3 + Lt 8ux v 
8t-0 St 8t0 

+Lt ux Lt oV. Lt s 
ot-0 8t 

w= x d dux v + dux 4.0 
or 

dt dtd 
or x)ixd. 

We know that the vector product of two vectors is not commutative. that is, anti-commutative. 
Note. 

dt V =- y x d u 

Hence the order of the factors in the formula 

d X 
must be strictly maintained. 
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