Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 4248
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Note: Answer any FIVE full questions.
1 Find L[te™ sin4t]. o (06 Marks)

.w"»;*i\zéThe values of x and the corresponding values

Esin ot,

T
A periodic function of period 27/ . Where E and
(O]

» is defined by f(t) = {

0,
® are constants. (07 Marks)
Solve : y"(t) + K*y(t) = 0;, y(()) =0and y'(0)=1 by Laplace transformation. (07 Marks)
Find:1) L~ {ﬂ} i) L© {Cot_l(gjil. 1’ y (06 Marks)

,,,,,,

Find the i mverse Laplace transform of ———-—————— by using convolution theorem.

"""" (s= 1)(s +1)
AR (07 Marks)
Express the %llowmg function in - teéms of Heaviside step function and hence find its
z 2 i < e
Laplaee transform where f(t)= mgf 2, O<ts<2 . , (07 Marks)
4¢, t>2
Expand f(x) =x(2n — x) as a Fourier series in [0, 2 ) (06 Marks)
Obtain Fourier series for fhe function f(x) given by f(x)= (07 Marks)
Find the half range sine series of f(x - in (0, w). (07 Marks)
) sinha P

! . 1 0<x<l
Find the-Fourier series expan,; ffix) given by f(X)= * . (06 Marks)

\ ., # 2 1<x<3
Find the half range sine seties s for x2 in (U (07 Marks)

f f(x) over a period T are given below. Show

“~that f(x) = 0.75 + ﬂ. 'Z“‘cos 0 + 1.004sin Gwhere g= ZTNX (07 Marks)

/6 LT3 | T/2 | 2T3 | 5T/6 | T
f(x) 198 | 130/ 1.05 | 1.30 | —0.88 | -0.25 | 1.98

State: 1) Initiai and final value theorems ii) Find the Z —transform of cos(n—zn + %) .(06 Marks)

1 for |x|<a

Find the complex Fourier transform of the function f(x)= .
0 for |x| >a

Hence evaluate.. I jdx'. (07 Marks)

X

372 +2
Com}a}}te t}le inverse Z-transform of ZS?—ZI)(T2+2_) (07 Marks)

1 of2



10 a.

18MAT31

: . X, 0<x <2
Find the Fourier cosine transform of f(x) = NS (06 Marks)
0, elsewhere

Find the Z-transform of 2n +sin Ef +1. (07 Marks)

Solve the difference equation : u,,, —3u,,, +2u, =0, withug=0andu;y==1. (07 Marks)

"

Find by Taylor’s series method the wvalue of y at x = 0.1 to five places of decimals from

EZ = xzy—l y(0)=1. (06 Marks)
dx

If ﬂ:ze*-y, y(O) =2, y(0.1) = 2.010, (02) = =2.040 and y(0.3) = 2.090, find y(0.4)

dy+-¥—z—1— andy=1atx=1. [takmgh 0.1]. (06 Marks)

dx x x’ ;

Employ Taylor rplaces of decimal.
dy

(07 Marks)

= (0.9008, y2 =,0. 8066 y3 = 0.722 corfezspt)ndmg to the values of x : X = 0 x1 = 0. 1
xz =02,x3= 0.3wby computing the Val;w of y corresponding to x = 0.4 applying Adams —

fourth ordeﬂi*wRunge Kutta methed ”n;zs.«»,a«« (06 Marks)
gy 4 of ~d (of
Derive Euler s equation in thc Standard forrn e — ™ oy =1, (07 Marks)
i : N?( X
A ‘heavy cable hangs’ %afree y under gravity between two fixed points. Show that the shape of

(07 Marks)

.8) given that y” = 1 — 2yy’ and the following table of

- = (07 Marks)
4 X |¢0 0.2 04 0.6
3.l 0 0.02 0.0795 | 0.1762
7/ | 0] 0.1996 | 0.3937 | 0.5689
Prove that the geodesics on a plane are straight line. (06 Marks)
Find the extremal-ofthe functional : "‘(yz +y'? —2ysinx)dx . (07 Marks)
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