Opti 403A/503A Midterm Solutions Spring 2022

Problem 3)a) 1r(p)=Re ¥ - dr =—aRe *?dp = —ar(p)de
> df=./(rdp)? + (dr)2 = V1 + a? r(p)de. (1)

b) The total length £ of the spiral is given by
? = f::o d¢ = fooox/l + a?r(p)de = V1 + a?R fowe‘“"’dgo
= —V1+a’Rale™|" =VT+a R @)

¢) In accordance with Eq.(2), for large values of a, the length £ of the spiral is only slightly
greater than R; that is, £ = R + %(R/a?), whereas for small values of a, the length £ very
nearly equals R/ a.




