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1. a) Solve the following initial value problem for x > 0: 

dy y x4 

dx =; + 12y2 ' y(1) = 1. 

b) Find the general solution for the differential equation y" + y' - 2y = e-x. 

2. a) Parametrize the curve of intersection of the surfaces x2 + y2 = 9 and z = x + y. 
b) Find and classify the critical points of the function f ( x, y) = x3 + y3 - 3xy. 

3. A circular disk with radius Rand hence area A= nR2 has area-density 8(r) = 80 ·cos(;~) 
at the distance r ::::; R from its center, so the area-density is greatest at the center and 
diminishes towards the boundary. Calculate the average area-density (mass/area) of the 
disk. 

4. For vectors a, band c in R 3 we have that 

a • ( r; x e; = r;. ( c x a) = c. (a x b). 

The corresponding formula does not hold, if \7 is involved. Show that if F and G are two 
vectorfields of class C1 (R 3), then 

\7 • (F x G)= (\7 x F) • G- F• (\7 x G), i.e. div(F x G)= (curl(F)) • G- F• (curl( G)). 

5. Green's theorem states that 

if we integrate around the boundary oR counterclockwise. Verify Green's theorem for the 
case when the vectorfield F(x, y) = 2xi' + xyj and the plane region R is bounded by the 
line y = 1 and the parabola y = 2x2 

- 1, as in the figure below. 
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