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Solution to Assignment 7

Supplementary Problems

1. Find a parametric curve v(t), ¢ € [0,1], which describes the triangle with vertices at
(0,0),(2,0) and (2,5) in anticlockwise direction.

Solution. The three sides of the triangle are given by
7 (t) = (t,0), t €10,2];

’72(t) = (2’t)7 te [0’ 5]
and
v3(t) = (1 —1)(2,5) ,t €[0,1] .

Now, we rescale 1 so that it is on [0,1/3] by ci(t) = (6¢,0). Recale 72 so that it is
on [1/3,2/3] by cao(t) = (2,15t — 5), t € [1/3,2/3] and 73 to be on [2/3,1], that is,
c3(t) =3(1 —1t)(2,5), t € 2/3,1]. Then ¢ = ¢; + c2 + c3 is our desired curve. Note the
solution is not unique.

2. Find the arc-length parametrization of the line segment y = max + b, = € [0, 2].
Solution. Let the line segment be C(t) = (t,mt +b), t € [0,2]. Then s = ¢(t) =
t s
C'(t)| dt = V1 +m? t. Therefore, t = p(s) = ——

curve is
C(s) = (s,ms + bV/1+m2)/V/1+m?, s€[0,2/1+m? .

. The arc-length parametric




Evaluating Line Integrals over Space Curves

15. Integrate f(x,y,z) = x + Vy — z? over the path from (0, 0
to (1, 1, 1) (see accompanying figure) given by

Ci: r()=d+1¢%, 0=t=1 (0,0, 0)

Cy: r(t)=i+j+itk, 0=¢r=1

Line Integrals over Plane Curves

25. Evaluate f c (x + \/)_/> ds where C is given in the accompanying
figure.

0,0

In Exercises 27-30, integrate f over the given curve.

30. f(x,y) =x*—y, C: x*+ y%*=4in the first quadrant from
0,2)to (V2, V2)
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