Pages—6 TAS—-301/MA—-301 (N)/
MA —301 (O)/ TCF—304

o ing Paper ID and Roll No. to be filled in your Answer Book)
EYOIEEE] roiiNo | [ [ [T TTT T

B.Tech.
THIRD SEMESTER EXAMINATION, 2006-07
MATHEMATICS - 111

Hours : Total Marks : 100

(i) Attempt ALL questions.

(i) All questions carry equal marks.

.:. (iti)  In case of numerical problems assume data wherever
not provided.

E (v) Be precise in your ansier.

() Question No. 4 and 5 are separate for New and Old
Syllabus.

Attempt any fwo parts of the following : (10x2=20)

Define the convolution of two functions. Prove
that the Fourier transform of the convolution of
the two functions is the product of their Fourier
transforms. Verify this statement to find the
Fourier inverse transform of ¢~ sin bs.

Define the Z-transform of the sequence {f,}. Solve
the following difference equation '

8Yks2—6Vka1 +Yk=5 sin(%)
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(c) olve af 322

Subject to u(0, £)=0. and u(x, 0)=e™ %, x>0

Using the method of Fourier transform.

2 Attempt any four parts of the following : (5x4=20)

(a) Define a harmonic function. Show that the
function u(x, y) = xt— 6.r2}/2 +y*is harmonic. Also
find the analytic function f (z)=u(x, y) + iv (x, y)

(b) If f(2) is an analytic funetion of z, prove that

32 )
{a = 2]lf( )| *4If(z)1

(c) Evaluate the line integral J'z2 dz where C is the
C

boundary of a triangle with vertices 0, 1+1, —1+1
clockwize.
(d) Derive Cauch)'f’s integral formula.
3:'

Evaluate J.a“—)‘ dz -

where C is the circle |z—w| =3.2
(e) Evaluate I(z +1)* dz where C is the boundary of
C

the rectangle with vertices at the points a +ib,
—a+ib, —a—ib, a—ib.
(f) State and prove Liouville’s theorem.
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o Attempt any four parts of the following : (5x4=20)

)

N

~ @

1

Expand the function sin™ * z in powers of z.

gz—1]
Find Laurent series expansion of —3—— about the

point z=0.

sin x

dx

Evaluate I: :

, J‘w dx
Evaluate | _ 142
Define a conformal mapping. Prove that an
analytic function f (z) ceases to be conformal at
the points where f' (z2)=0

27
Evaluate I ﬂ doe

0 5+4cosH

Following Q.No. 4 and 5 are for New Syllabus only
(TAS—301 / MA—301 (N) / TCF—2304).

Attempt any two parts of the following : (10x2=20)

(a)

Define the coefficients of Skewness and Kurtosis.
The first four moments of a distribution about the
value 4 of the variable are —1.5, 17, —30 and
108. Find the moments about the origin. State
whether the distribution leptokurtic or platy
kurtic.
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5.

(b) Define the lines of regression and coefficient of
correlation. If 6 is the acute angle between the
two regression lines in case of two variables x and

1=¢% 0, ©
¥ show that lan@ =-— —-%{: where
4 ox oy
r, o,, o, have their ususual meanings. Explain
the significance of the formula when r=0 and
r==1.

(c) Define the Poisson’s distribution show that for the
Poisson distribution with mean m-

dp Z

=rmp, _1+m—>-
FPr+1 Mr—1 o
& —m X
g iTl m :
Where 7= ) (x—m) ————
et

(the ™" moment of poisson distribution).

Attempt any two parts of the following : (10x2=20)

(a) Solve the biguadra tic equation (by Ferrari method)
4323 4+x%2-2=0

-(b) Fit a parabola to the following data.
x 1 2 3 - 9
y 1090 1220 1390 1625 1915
(c) Define the normal distribution. Derive the

expression for it as a limiting case of binomial
distribution (when p=g, where p+¢q=1).
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() Find the temperature in a thin metal rod of
length L, with both ends insulated (so that there
is no passage of heat through the ends) and with
initial temperature in the rod sin (w x/L).
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