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17MAT31

Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module,

Module-l

Obtain the fourier series of the function f(x) = x - X2 in -rr s x s rr and
rr2 1 1 1 I

hence deduce - =2 - -2 +2 - -2 + .
12 1 2 3 4

b. Obtain the Half Range Fourier cosine series for the f(x) = sin x in [0, n]. (06 Marks)
Obtain the constant term and the coefficients of first sine and cosine terms in the fourier

expansion ofIrven I ~

a.

(08 Marks)

c.

2 3 4 5
18 28 26 2024

(06 Marks)

OR

a. Obtain the fourier senes of f(x)
rr-x

and hence deduce that
2

[0, 2rr]In

b.

(08 Marks)

3] (06 Marks)
c.

Module-2
a. Find the complex Fourier transform of the function:

{
I for I x I < a f sm xf(x) = and hence evaluate --dx.
o for I x I> a 0 x

b. Find the Fourier cosine transform ofe-ax
.

c. Solve by using z - transforms Un+2 - 4un = 0 given that Uo = 0 and UI = 2.

(08 Marks)

(06 Marks)
(06 Marks)

a.
OR

Find the Fourier sine and Cosine transforms of:

{

X 0 < x < 2
f(x) = .o elsewhere
Find the Z - transform of: i) n2 ii) ne-an.

2Z2 + 3z
Obtain the inverse Z - transform of -----

(z+2)(z-4)
(06 Marks)

(08 Marks)

b. (06 Marks)

c.
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5 a.

6 a.

,
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(08 Marks)

b. (06 Marks)

c. Apply Regula-Falsi method to find the root of xe" = cos x in four approximations with four
decimals in (0, 1). (06 Marks)

(08 Marks)

b. (06 Marks)

c. Find the root of the equation x 4 - X - 9 = ° by Newton-Raphson method in three
approximations with three decimal places. (Take Xo = 2) (06 Marks)

Module-4
7 a. From the following table, estimate the number of students who obtained marks between

40 and 45 ..-------------.--------.-------.-------,,------.----~-.
Marks:~-------1--------~------+_------~------4_--~~
No. of students

8 a.

b.

(06 Marks)

,,/2 [ ]
c. Find the approximate value of !.Jcose de by Simpson's 1rd rule by dividing 0,; into

6 equal parts. (06 Marks)

b.

5.2

c. Evaluate f log, x dx taking 6 equal parts by applying Weddle's rule.
4

(06 Marks)
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Module-5
9 a. Verify Green's theorem in the plane for f(3x2-8y2}iX+(4y-6xy)dy, where C ts the

c
boundary of the region defined by x = 0, y = 0, x + y = I . (08 Marks)

b. Evaluate fF .d; by Stoke's theorem with F = li + X2]- (x + z)k and C is the boundary of
c

the triangle with vertices at, (0, 0, 0), (\, 0, 0) and (1, \, 0).
c. Show that the geodesies on a plane are straight lines.

(06 Marks)
(06 Marks)

10 a. Find If F .dS, where
s

sphere having center at (3, -I, 2) and radius 3. (Use Gauss divergence theorem).

O . El' . . h usual notati 3f d (3f) 0b. enve u er s equation Wit usua notations as, - - - - = .ay dx ay'
Find the extremals of the functional,

I( ~:)ctx

OR

F=(2x+3z)i-(xz+y)]+(l +2z}f and S is the surface of the

(08 Marks)

(06 Marks)

c.

(06 Marks)

* * * * *
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