Possible Exam Questions

1. Show that harmonic series diverge diverge logarithmically

2. Prove that ¢ (2) = Zn‘2 is converging

n=1

3. Prove the Leibniz criterion of convergence for alternating

series

4, Obtain Taylor series for ln (1 + x) function and find the
range of convergence

5. Prove the uniqueness theorem for power series.

6. Express sin (x) and cos (x) functions through the power series.

7. Using Levi - Civita representation of cross product

prove (a) AxB = - BxA
(b)R-(ExE) = E-(Exﬁ) = E.(fxxﬁ)
(c)?\x(ﬁxé) = E(R.E - E(R.E)

8. Show that :

(Ax8) . (€xB) = (R-2) (8.B) - (R-B) (B¢
and
(Rxﬁ)x(ExB) = (I\.ﬁxﬁ)é - (R-Exé)ﬁ

9. Show that scalar productf& B = |A} |B} cos (8) and
|3x§ | = |A} |B} sin (8) where ¢ is the relative angle.



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

11. Calculate divergenceof f (r) r" ¥ asesoff=1, n=1,
and f=1andn= -2,

12. Calculatecurloff (r) r"r.

13. Calculatecurlof -z &, + x &,

14. CalculateV -V ¢ and then consider caseof ¢ =r"

15. CalculateV xV ¢ and ¥ - (3 xV) and V x (3 xV)

16. CalculateV - (f (r) V) and ¥V x (f (r) V)

17. Show that 3(3-?3‘) - (Eﬁ) A+ (Z‘\-%) B+ Rx(?xﬁ) . B‘x($

18. Show that
Jﬁ(r) .V f(r) &®r = -jf(r) (3-'A‘(r)

JV (r) - (ﬁxi\\ (r))d13r = jﬁ (r) - (ﬁxv (r))dl3r

N
o))
w
=

19. Show that

SBF (r)d3d = JﬁF (r) dr

&V Vv

ggd 3xV (r) = f% xV (r) &®r

oV Vv



20. Show that

fda x VF (r) = 95F(r) ar
S

&S

21. Express Maxwell equations through scalar and vector
potentials using
Lorentz gauge

22, Derive Gauss' Law for point charge and
for continuous charge distribution

1
23. Show that v? (—) = -4 75 (r)
r

24, Calculate the following functions
sint (z), sinh™ (2)
tan! (z), tanh™ (2)

cos™t (z), cos! (z)

25. Prove that

ot sin (Nx /2) X
Zcos (nXx) = ———— "~ cos (N-1) -
noo s1in (x/ 2) 2

26. Find the analytic function
W (z) = u(X,y) + 1V (X,Yy)
if

(a) u (x, Yy)
(b) u (x, y)

x3 - 3 xy?

e cos (x)



27. For following f (z) functions calculate f' (z)

and identify the maximal regionwithinwhich f (z) is analytic

sin (z)
(a) f(z) = ——
y4
(b)y f(z) = ———
zZ (z+1)
(c) f (z) = tan (2)
(d) f (z) = e/

28. Show that for analytic functions, the real and imaginary parts

of the function satisfy Laplace Equation

29. Calculate 982" dz for integersnz> -1

C

30. Prove Cauchy' s Integral Theorem

31. Calculate

dz

95 for circle C defined by |z|=R>1
z2+z

32. Show that

952'“‘”‘1 dz weremand n are integers is
C

Kronecker &y

33. Evaluate

e'Zdz
. for a contour around 0.

z
C



34. Evaluate
sin?z - z? .
95— dz, where the contour encircles a

(z-a)?
35. Evaluate
dz . .
95— when Cis aunitcircle
Z(2z+1)
C
36. Evaluate

dz . o
98— when C1is aunitcircle

z(2z+1)2
C(+)

37. Calculate Taylor expantion of ln (1 + z)

38. Determine the Residue of Function

z
f (z) = atz = o
sin? (z)

and
cot (7rz)

f(z) = ———— atz=0
zZ (z+1)

39. Calculate following integrals :

2 de
I=J — Ja}<1
0 1+ acoso

27 COS26
I=j ————de Jja}l <1
o 5-4cose



40. Calculate following integrals :
w  dx
I=j
o 1+x2
® COSX
I-= J~ dx
o 1+x2

o S7NX
I=J. dx
0 X




