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5 VI Semester B.A./B.Sc. Examination, May/June 2018
(CBCS) (2016-17 and Onwards) (Semester gcheme) (Fresh + Repeaters)
¥ | MATHEMATICS - Vill
¥ Time : 3 Hours Max. Marks : 70
5 .
) Instruction : Answer all the questions/Parts.
)
5 PART - A
j  Answer any five questions : (5%2=10)
3 2
. Z°+1

> 4. a) Evaluate im —.
3 252" +1
)
> b) Prove that u= —;-Iog (x2 + y2) is harmonic.
b c) Define an analytic function and give an example.
) d) Define bilinear transformation.
b e) Show that f(z) = cosz is analytic.
) f) State Liouvilles’ theorem.
y g) Find the real root of the equation x* - 9x + 1 =01in (2.9, 3) by bisection

method. .
’ h) Using Newton-Raphson method, find the real root of x2 + 5x = 11 = 0in
) (1, 2) in one iteration only.
b

PART -B
)
' Answer four full questions : (4x10=40)
) 2. a) Show that ar (———— =L represents a circle.
) g z+1) 4 P
)
b) Prove that the necessary condition for a function f(z) = u(xy) + iv(xy) to be
) analyticis u,=v, andu =-V,
. OR
)
P.T.O.

)
)
)
D ———
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2% —z+1-i
a) Evaluate lim [——-——-—J
b) Show that f(z) = ze? is analytic.

iv gi hat u — v = €* (cosy — siny).
a) Find the analytic function f(z) = u + iv given't

: ily of curves
b) Find the orthogonal trajectories of the family o
2e™siny + x> —y? =c.

OR

a) Iff(z) = u + iv is analytic and ¢ is any differentiable function of x and y, show
2 2 2 2
v (3 (2] (2 (@) }| fof.
ox/) o u) \ov

e : i te
b) Show that u = x3 - 3xy2 is harmonic and find its harmonic conjuga
(2,5)

a) Evaluate _[ (3x+y) dx +(2y - x)dy along
(0,1)
i) Thecurvey =x2 + 1.
ii) The line joining (0, 1) and (2, 5).

b) State and prove fundamental theorem on algebra
OR

sin(nz“) + cos(nz
7. a) Evaluate I (nz’) (n2”)

dz [ ircle |z| =
) Tz z-2) where C is a circle |z|
b) State and prove Cauchy’s integral theorem

a) Prove that the Bilinear transformation preserves the cross ratio
b) Discuss the transformation w = 22

OR

a) Find the bilinear transformation which maps z = 0 -L,=1ontow=i1,0
respectively.

b) Show that the transformation w = .~

E makes the x-axis of the z-plane on

to acircle | w | = 1 and the points in the half plane y > 0 on the points | w | < 1
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PART -C
:‘\Answer two full questions. (2x10=20)

F .
10. &) Find the root of the equation x® — 4x + 1 = 0 over (0, 1) by Regula-Falsi
b method.

b b) Findthe cube root of 24, correct to three decimal places by Newton-Raphson
method.

-

OR

)

J 1. @) Solve the equation
X+y+54z=110
27x+6y—z=85
6x + 15y + 2z = 72 by Gauss-Seidel method.
b) Find the Iargest eigen value of the matrix and its corresponding eigen vector

1 2 3
0 —4 2| by power method.
0O 0 7

2. a) Find the solution of % =xy with y(2) =2 at x = 2.1 correct to four
X

decimal places, using Taylor series.

b) Solve y =YX with y(0) = 1 for x = 0.1 by Euler’s method.
dx Yy+X

OR

dy

3. a) Solve —==x+Yy withy(0) = 1 for x = 0.1 using Euler's modified method.
' dx

b) Solve gy _ xy giveny(1) =2 atx=1.2by Runge-Kutta method.
| dx
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