Prof. Ph.D. A. Sapozhnikov Mathematics 3 (10-PHY-BIPMA3)

EXERCISES, Week 5 (submit by 14.11.2016)
1. Use Green’s formula to compute [ = f7 Pdr+ Qdy.
(a) I = f7(3x2 —y)dx + (1 — 2x) dy, where v is the positively oriented boundary

of the triangle with vertices at (0,0), (1,0), (0, 1).
(b) I'=[, 2dytvdr where 4 is the circle (x — 1)? + (y — 1)2 = 1 oriented counter-

$2 +y2 )
clockwise.

(c) I = fv(e’” siny — y)dx + (e cosy — 1) dy, where ~y is the positively oriented
boundary of the set {(z,y) | 2* +y? < ax, y > 0}. (Here a > 0.)

2. Let v be a curve connecting A to B. Compute I = f7 Pdx + Q dy by identifying a
scalar potential for (P, Q).

(a) I= [ xdy+yds, A=(-1,3), B=(2,2).
(b) I'=[ zdx+ydy, A= (-1,0), B=(-3,4).
C ] — f rdz+ydy+zdz

\/m , A lies on the sphere 2% +y2 + 2% = r2, B lies on the sphere
22 +y? + 2% = R2
3. Find the area bounded by the curve
(a) x =12sin’t, y = 3cos’t, t € [0, 27].

(b) z= 13_237 Yy = 1+t3’ t>0.

4. Let S be a subset of R? allowed by Green’s formula. Let u,v be twice continuously
differentiable functions with v(z,y) = 0 for all (z,y) € 9S. Let Au = 24

Oz? + o2
Prove that 90 8 5
u Qv u Qv
// vAudzrdy = // (8x o oy 8y) dxdy .

(The integral on the right hand side may also be written as [, Vu - Vv dzdy.)



