ATM 645 Math Review

Fall 2014

Given out: Tuesday Sep 9, 2014
Due: Friday Sept 19, 2014

1. Let A=V¢=8xi +3y*]. If you know that ¢(1,1)=8 and ¢(0,1)= 4, derive a
functional expression for ¢(x,y).

2. Prove the vector identities in (a)-(c) letting V = ui + v} +wk and

a) Ve(VxV)=0
b) (Ve V)V =(J))V(V e V)=V x(VxV)
c) Ve(fV)=f(VeV)+VeVf

3. Demonstrate that Ae(BxC)=—Be(AxC)

4. Using the horizontal wind vector

2 C A
i(x,y,z,t)=| Csin| —x [+——y |i
u(x,y,z,t) [ sm(ij 4000)7}

where C=10m s and L=1 x 10°m

a) Plot the i component of # for —1000 km < x <1000 km at y=-500, 0, and 500 km.

b) Calculate o
ox

c) Plot % for —1000km < x < 1000km
X
d) Describe the relationship between u and g—u shown in the plots from parts a)
X

and c). Is this consistent with your understanding of the physical meaning of g—u ?
X



