Exam 1
1. (10 points)
(a) Prove thatif limy,,n°u, = A - finite, p>1,

©
the series Zun converges
n=1

(b) Prove thatif lim,,,n-u, = A >0, the series Zun diverge
n=1

2. (10 points) Withn > 1 show that

1
(a)——ln( )<0,
n n-1
1 n+1
(b)——ln( )>o
n n

sin (tanx) - tan (sin (x)) ]

3. (10 points) Evaluate lim,,g [ -

X

. ; cosh (x) 1
4, (10 points) Expand functionP (x) = ¢ (— = —)
sinh (x) X

as a power series for small x

5. (15 points) Show that rotation does not change the scalar
product of vectors

(consider 2 dimensional case)

6. (15 points) Using Levi - Civita constants

-

calculate Ax (ExE) , Ax (ﬁxc) , Vx (ﬁxa) and ¥ x (ﬁxV)

7. (15 points) Start with Maxwell equations with Electric
and Magnetic fields and express them through field potentials



(o)
8. (15 points) Express — ,
oX
o (o)

— and — 1in sperical polar coordinates.
oy oz



