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Topic- Serret Frenet formula and find its expression for dt , db , dn
ds ds ds

Solution

The following set of three relations involving space derivatives of the

fundamental unit vectors 3, o~ 7o
t'n

, b are known as serret
Frenet formula

as = K1l
db -
(ii) dE — _(n
" === ¢b— Kt
Proof of (i)
Wetake 3772 is the unit tangent vector to

curve at the point P. Since, t is of



constant magnitude and it is
perpendicular to its derivative t'.
2] =r=1=r'r =1
Dif ferentiating we get
'’ =0

t.t=0
Also , the vector T = 7 lies in the
oscillating plane perpendicular to t
implies that 7 is collinear with 7i .
Also
|¥"'| = k so that we have 77''=Fk 7.
We choose the direction of n such that
curvature k is always positive i.e. we
take ¥''=k 7 or

dt

T

P
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Proof of (ii)

We have ’f ’B — O

Differentiating w.r t ‘s’ ,we get ’f ’B . O



Further,

P

b.b=1
2b.b =0
Hence b is perpendicular to b.

Thus b is collinear with 7'

Thus,

db
=, = 140

Since , b has the opposite direction to

Py

n.

S0 , negative sign is taken i.e b=- {7

db _
+{n
Proof of (iii)

We know that b x = n

Differentiating w.r.t’s’ we get

dn _ dbA 7~

+b x—
ds ds

?x £+ b x (kit)=( ¢A)x T + b x (ki)



= —{(fix t) + k(b x 1)
=-{(=b }+ k (-f)
={b- kit

Type equation here.



