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3.6 Integral of vector function and distance along the
curve

Integral of vector function

let If F(t)=F(t)i+g(t)j+h(t)k then

[P F@dt= [ f®)i+ [, g@©)j + [, h(D)k

Example : Find f: (costi+sintj + tk)dt

Solution//
T w w
2
jcostidt+fsintjdt+ftkdt=0i+2j+7k
0 0 0

Exercise: find [ (t3i+7j + (t + Dk)dt
Distance along the curve

Length of curve= f:|V| dt

=, \/ G+ G2+ (G2 dt

129



Mathematics Il

Example: Find the length of curve of one turn of the
r=(costi+sintj + tk).

solution//
Length of curve =f:|V| dt

V=-sinti+cost j+ 1k

V| =/ (=sint)2 + (cost)? + (1)2 =2
Length of curve =[, " V2 dt = 2mv2

2.7 Unit tangent and normal vector for curve

The Unit Tangent vector
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S(t)=[|v|dt
ds(t)=|V|dt= dt

ds(t)
dt

=V

dt_ 1

ds |V]

dr_dr dt
ds dt ' ds

v ar
T:m = z
e

Example: Find unit tangent vector of the curve
r=(costi+sintj)

Solution//

V=%=—sinti+costj

V| =/ (sint)? + (cost)? = 1
T:%: —sinti+costj

Exercise: Find unit tangent vector of the curve

r=2+vt)i-(t+1)j+k

131



Mathematics Il

The Unit Normal vector in plane

Example: Find the tangent and normal vector for curve
r=(cos2ti+ sin2tj)

Solution//

V=% = —2sin2ti+ 2cos 2tj

V| = J(2sin 2t)2 + (2cos 2t)% = 2

Tz% = —sin2ti+ cos2tj
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dT ] ] .
- —2cos 2ti— 2sin 2tj
dr|
atl -
dar
= |di; =-c0s2t i-sin2t
dt

Example: Find the tangent and normal vector for curve

r=(acost?i+ asint?j + bt’*k)

Solution//
d . . .

V:d—: = —2at sint? i + 2at cos t? j + 2btk

V| = 2t/ a? + b?
T_L __—a sint?i acost?j bk
14 VaZ+b? vaZ+b?  \aZ+b?
—2at sint? i+2at cos t* j+2btk
2t/ a%?+b?

dT _—2atcos t*i 2atsin t*]
TN N o
dT 2at

@il =

Ok

dar
N= |§—; =-cost? i-sint? j
a
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