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3.2 Derivatives and Integrals of Vector Functions (10.2)

d
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Def: Derivative of a vector function is defined by 0 ()= %ﬂw
If we define: f(¢)=(f,(¢).£(¢).£(t)) we get

Thm:

f,(t)zgf(whz—f(z) =1g}<f1(r+h),f2(r+h),f3(r;l-h)>—<f1(r),fz(r),fg(t)> _
:%l<ﬁ(t+h2—ﬁ(f)’fz(th—fz(I)’Jﬁ(t+h2—f3(f)>:<ﬁ-(t)’fzu(,)’ﬂv(t»

d
Ex 8. —(t,t%,6>)={(1,2¢,3¢*
@)= {12030
Ex 9. 7(t)=costi+sint j+tk = F'(t)=—sinti+ cost j+ k

Def: A vector tangent to a curve 7(¢) at point ¢, is given by 7'(¢,) provided that 7(¢) exists at ¢,

i)
)

and that F‘(to) # 0. We often interested in unit tangent vector defined by T(to) =

Ex 10. Find unit tangent vector to 7 ()= costi+sint j+tk at 1,=0:

7'(t)=—sinti+cost j+k =
T(1,)= 7'(1,) _ (—sint,cost,1) :l<—sint cost,1)
() Jsin*t+cos’e+1 2 B

Differentiating rules:

L. (ii(e)+9(r)) =ii'(t)+7'(1)

4. :u'l(t)vl(t)+u1(t)v'l(t)+u'2(t)v2(t)+u2(t)v'2(t)+u'3(t)v3(t)+u3(t)v'3(t)=
=i'(1)-v(1)+u(r)-v'(¢)
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(i (1) (1)) =%(uz(f)"g(t)—ua(f)"z(’)" )=
5 = (s (v (), (V' ()= ('3 (1) () + 2 (1) ' (1)) 0 o2)
=ii'(t)xv(t)+ii(t)xv'(¢)
6. Chain rule:
@O) = (O (0 (£ = ' (P 0)s (F0)S 0 (1) (1) =
=a'(f(1)f'(2)

—(<t,e’ ,O> X (O,t,cost}) = %<e’ cost,—t cost,t2> = <e’ (cost— sint) ,—COSt+ tsint,2t>
( )

d
dt

Ex 11. i(<t,e’,0 x(0,t,cost )z(i<t,e’,0>jx(O,t,cost>+<t,e’,0>x(im,t,cost)j:
dt dt dt

= <1,e’,0>>< (O,t,cost>+<t,e’,0>>< (0,1,—sint) = <e’ (cost —sint),—cost +tsint,2t>

1
i<t2,cost2,lnt2>=2t i<p,cosp,1np> =2¢t{1,—sinp,— =
dt dp mr? P/,

= 2t<1,—sint2,ti2> = <2t,—2tsint2,%>

3.2.1 Integrals

fr()a=tmS 6= o6 1)+ 7))o -
g gk
(sl
Ex 13 J{cosrHar=([ar feostan [ £ )= %,Sm,,lm>

Ex 12.
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