763101P Mathematics for physics Fall 2008 Excercise 7

Show to the course assistant latest on 4.11.

1. Write in polar coordinate form

a) —2i b) —1+i c) 1+4++/3i
d) V3+i e) —15 f) 0
2. Find all cubic roots of u = 2 + 24, in other words, solutions of the equation
23 = .

3. Show that if z € C, where in polar coordinates z = re'®, complex logarithm
function can be defined as follows:

Inz =Inr+1i¢p+ 12mn, ne z.

Hint: In is the inverse function of exponent function. Thus, show that e™* = z.

Function In z is an example of a multivalued complex function.

4. Study if
%y
a) y =sinz +2° a solution of 12 +y=a’+2,
x
b) z = cost — 2sint a solution of z” 4z =0,
d%0 dé
_ 3t 2t : _ 3t
c) 6 =2e* —e* a solution of AT 95 + 30 = —2¢”" and

d) y=3sin2zx + e * asolution of 3" + 4y = 5e™*7?
5. Are the differntial equations
a) (ye™ + 2z)dzr + (ze™ — 2)dy =0

b) zydzr +dy =0
c) Br—60—1)d0+6dr =0

separable, exact or linear? The equations can belong to more than one cate-
gory.



