Possible Exam Questions

1. Show that harmonic series diverge

2. Prove that £ (2) = Zn‘z is converging

n=1

3. Test the convergences of

a) Z (lnn)?
n=2

4., Prove the Leibnizcriterion of convergence for alternating

series

5. Obtain Taylor series for ln (1 + x) function and find the

range of convergence

6. Prove the uniqueness theorem for power series.
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7. Express sin (x) and cos (x) functions through the power
series. (« (Exercise 1.2.8)x)

8. Using Levi - Civita representation of cross product

prove (a) _A\x?B\:—Ex_A\
(b) R (BxE) = B (CxA) = C- (AxB)
(c) Rx (BxT) = B(R-T)- T(R-B)

9. Calculate the gradient of f (r) r" and consider casesof f=1,
n= l,
andf=1andn=-1.

10. Calculate divergenceof f (r) r"r asesof f=1, n=1,
andf=1andn=-2.

11. Calculatecurloff (r) r"r.

12. Calculatecurlof -z &, + x &
13. CalculateV - V ¢ and then consider caseof ¢ =r"

14. Calculate ¥V xV ¢ and V - (3 xV)
15. Simplify ¥ x (3 xV) using Levi - Civita constants.
16. CalculateV - (f (r) V) and V x (f (r) V)

17. showthat 9(R-B) = (B-9) A + (R-9) 8 + Ax (¥x8) + Bx (¥4
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18. Show that
jﬂ (r) -V f(r) &r = - jf (r) (3.2\‘ (r)) a&r

[V (Fxim)ar - [ (7xVm)ar
19. Scetch the Gauss Theorenm

20. Calculate¥ - (f (r) V) and 9x (f (r) V)

21. showthat ¥(A-B) = (B-9)
22. Show that

f?x (r) -V f(r) &@r = - ff (r) (v-A ) ar

JV (r) - (3)( A (r)) @Br = jﬁ (r) - (ﬁx v (r)) acr
23. Scetch the Gauss Theorem

24. Show that

SBF (r)d3 = J%F (r) @r

Vv

sV
ggd SxV (r) = J.ﬁxv (r) &r
sV

'}
25. Scetch the Stokes' theorem

26. Show that

jda x VF (r) = 95F(r) ar
S
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27. Express Maxwell equations through scalar and vector
potentials using

Lorentz gauge

28. Derive Gauss' Law

1
29. Show that v? (—) = -4 756 (r)
r

30. Calculate
¢

<

A
V2o
VxV

for general case of coordinate represntation in 3 space.

31. Calculate above expressions for Cylindrical reference frame
32. Calculate above expressions for Spherical refernce frame

33. Calculate operators of problem1, for the caseof ¢ (r),

V = ¥B(r).
At the end cons-ider the spacial casesof ¢ (r) =
r"andB (r) = r".
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34, Calculate the following functions
sint (z), sinh™ (2)
tan! (z), tanh™ (2)
' (2)

cos™! (z), cos-

35. Prove that

Nt sin (Nx / 2) X
Zcos (nX) = ———  cos (N-1) —
e s1in (X / 2) 2

36. Find the analytic function

W (z) = u(X,y) + 1V (X,Y)

if
(a) u (x, y) = x> - 3xy?
(b) u (x, y) = eYcos (x)

37. For following f (z) functions calculate f' (z)
and identify the maximal regionwithinwhich f (z) is analytic

sin (2)
(a) f (z) = —
z
(b) f(z) = ——
z (z+1)
(c) f (z) = tan (2)
(d) f(z) = e/

38. Calculate 952" dz for integersnz> -1

C

39. Prove Cauchy' s Integral Theorem
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40. Calculate

dz

95 for circle C defined by |z|=R>1
z? + z

c

41. Show that

952'"'”'1 dz weremand n are integers 1is
c

Kronecker &y,

42. Evaluate

ez dz
3 for a contour around 0.

z
C

43. Evaluate
2

sin?z - z .
—— dz, where the contour encircles a
(z - a)

44, Evaluate

dz
95— when Cisaunitcircle
Zz(2z+1)
c

45, Evaluate

dz

95— when C1is aunitcircle
z(2z+1)2

c

46. Derive Taylor Expansion

47. Derive Laurent Series
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1
48. Expand ——— 1into Laurent Series
z(1-2)

49, Calculate Taylor expantion of ln (1 + z)

50. Show that sin (z) has essential singularity at infinity

51. Calculate following integrals :

2 7T de
I=I — Ja} <1
o 1+ acose
27 COS26
I=J ————de Ja}l<«1
o 5-4coseo

52, Calculate following integrals :
o dX
I = j
o 1+ x2

© COSX
I = J. dx

0 1+ x2

o S7NX
I =J- dx
0 X




