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V Semester B.Sc. Examination, February/March 2024
(NEP) (Freshers)
MATHEMATICS
Mathematics -V
Real Analysis — Il and Complex Analysis

Time : 2V2 Hours Max. Marks : 60

Instruction : Answer all Parts.

PART - A

Answer any six of the following : (6x2=12)

1.

® N o o A

Define Lower Riemann sum and Upper Riemann sum.

Find the common refinement of P, = {0, 1, g, 1; and P_= <0, l 1.
¥ | 33 2 .

Define Beta function.

Show that I'(n+1) = nI'(n).

Show that U = 2x — x° + 3xy? is harmonic.

Show that f(z) = sinz is an analytic function.

Define Bilinear transformation.

State fundamental theorem of algebra.

PART - B

Answer any three of the following : (3x4=12)

1.

Iff(x)=2x+3and P = {0,

: 1, g, 1} is a partition of [0, 1], then find
L(P, f) and U(P, f). 2 4

Bl

Show that the constant function f(x) = K is Riemann integrable over [a, b] and

b
hence evaluate [f(x)dx.

PiT.O.



DCMT - 501 2- RO

3. If f:[a, b] — R is bounded and P is a partition of [a, b] and K is a positive
constant, then prove that
L(P, KI) = KL{P, f) and U{Pa<¢t)==tSt{P  1:

4. If f(x) and g(x) are Riemann integrable over [a, b], then prove that f(x).g(x) is
also Riemann integrable over [a, b].

5. State and prove first mean value theorem of integral calculus.

PART -C

Answer any three of the following : (3x4=12)

1. ShowthatI'(n + 1) =nl.

2. Evaluate B(g,ZJ-
2 2

3. State and prove duplication formula.

/2
4. Evaluate j cos°®0 sin?0 do.
0

5. Showthatp. B(p,q+1)=q9.B(p+ 1, ).

PART-D

Answer any three of the following : (3%x4=12)
1. Prove that the necessary condition for a function f(z) = u + iv to be analytic is
u=vandu =-v.
. y y X
1 s
2. Show thatu = 5 log(x* + y°) and v = 2xy are harmonic, but u + iv is not analytic.

3. Find the analytic function f(z) = u + ivgivenu—v = (x —y) O + 4xy + y2).

2

4. Iff(z) = u + iv is analytic then show that 0 i 9 _l§(7)\P -
{GX |f(z)|} ; Ly |f(z)|} )

5. Show that u = e*siny + x* — y* is harmonic and hence find its harmonic
conjugate.
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PART - E

Answer any three of the following : (3x4=12)

3+

1. Evaluate j z®dz along the line by 3y = x.
0

State and prove Cauchy’s integral formula.

Prove that the Bilinear transformation preserves the cross ratio of four points.

Discuss the transformation w = e”.

o

State and prove Liouville’s theorem.




