
If u () and v () be two Theorem I. (Derivative of sum) 
differentiable functions of the scalar t, to show that 

dt 

That is, the differentiation of the sum of two differentiable 
vector functions of any scalar with respect to that scalar is equal to the sum of their derivatives with respect to the same scalar. 

Proof. Let W = U t v. (1) 



Les 8 u and d v be the small increments in u and v respecvoy 
and 6 w be the corresponding small increment in w . 

w+ W = (u +-8 u )t(V +8 v). 
Subtracting the córresponding sides of (1) from (2), we get 

Then (2) 

w+8 W w -( +8 4 )t(v+87)-(ut ) 
or 8w =8 u tô v. 

Dividing both sides by 84, we get 

. 

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

8t-0 8t->0 

or 
dt 

Hence 

(Note. This rule for differentiation of sum of vectors may be extended to any 
number of vectors.]

That is, u tv t h t....)= ... 

Theorem II. (Derivative of product with a scalar) If u () be a 
differentiable vector function of the scalar t and o(') the diferentiable 

scalar function of 1, to show that 

do 

dt 

Proof. Let W = U . (1) 

Let 8 u and 80 be the small increments in u and respectively

and 8 w be the corresponding small increment in w 



Then w +8 w = (u +3 u X°+89) 

() 
we get 

or W+8 w = u p-+ 8u 0-F u 69-+ ôu 89. 

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

W +3 w - W = u o+ô u p+ u 80-+ô u 60- u p 

or &w=ô u 9+ u 80+8 u 80. 
Dividing both sides by 8t, we get 

8u 8t. + +U 

Now proceeding to limits as 3t->0, we get 

Lt w Lt +u Lt

8t-0öt 

Lt Lt ot +Lt 
St-0 

du 
or 

dt 

Hence 
dt 
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