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B. () Question No.1 is compulsory
(i)  Answer any four out of the remaining Six questlons
, (iii) Figures to the nght mdlcate full marks

1. (a) Find the Laplace transform of Iu cos® udu . ' [5]

(b) Show that every skew Hermman matrix can be expressed as P +iQ where A
P is areal skew symmetric matrix and Q is a real symmetric matrix.  [5]

o | (Lk=0
(c) Find the Z transfnrms of (t) S ¢ (n—k) where 5 (Ey=4 . .. and
0 otherwise

Lk=0 ) ' | | T
(n)U(k) {O otherw1se o e V[S_]

~ (d) Obtain the Fourier séries of :
- 0, -7<x<0
F(x)=1 ,

x°, 0<x<7@

where f(x)is periodic with period 27, Ve B

2. (a) Find non-singulér matrices P and Q such that the normal form of .

-1
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,It
o powd e
v
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|is PAQ. What s the rank of 47 m

1
3

) Obteiin the inverse Laplace transforms of the following:

| (c) Find the Founer 1ntegral representation of the funcuon
' 0, x<0 '
- f)= %, =0 e : ; 6]
e, %5 0 V |




3. (@2)Find [cos(tx’)dx and hence evaluate [cosx’dx [7]
0 : LS ' '

(b) Find the inverse Z transform of (i) (z—5)" when |z[>5
0) ) |

Ry e fof 1124 2} <1 T
wleslE=2) S |
| , , | cosa cosb sinB . cosbsina
(¢) Define an orthogonal matiix. Is 4= —sinbcosa cosh —sinbsina
» e . —sina  cosa (U
orthogonal? - | = , | - [6]
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4, (a) (i) Solve by the Gauss—Jordan method
3x+2y-2z =11

-x—2y+3.z, =-9
2x+3y+4z = 0 -
(n) Solve by the Gauss—Sexdel method (Goupto3 xteratxons)
10x+y+z = 10
2x+10y+z = 11 A B W L (B
2x+2y+1o: =-6. AL |

“(b) Obtam the Founer series of i (r) \/1 —COSX m the mterval (0 27).
Deduce that —= Z

n=l 4" —1

(c) Find the Fourier’ transtorm of:  f(x)=e {6}

5. (2)Find the half-range sine series for f(x)= % in (0 ).

o ~ Deduce that ‘
6)) ——(———x) = il—cosx+ 31 cos3x+§1——0035x+

(i) -gx(rr—;c)= :Tsinxfg;sin-3x+—'513—sin5x-+» 7
(b) Solve using Laplace transforms:
2 ¥
4y . _5,-20sint. y(O) 1 and (0= 2. m
drt dr _ M

“(€) stcuss for what- values of A and 2 the followmg system of equatlons :
. x+y+z =6

x+2y+3z=10
X+ 2y+lz=p

has- (i) no solution (ii) a unique solutlon and (m) mﬁmte number of
solutions.

[6]
6 (a) State the convolutlon theorem for Z—transforms Use the theorem to ﬁnd
" Z(h(k)) where h(k) is the convolutlon of f, (k)— 1,( , k=0 and
) = coskfr, k=0 Mmoo
) ' 2, O0<t<l
-(b) (i) Express f )= :

in terms of Heaviside’s unit step function
37 t>1
and find its Laplace Transform.

(ii) Evaluate using Laplace Transform J'e*' (Q+2f ¥t2 +1)H(t 1), dt - where

0
H (t) is the Heavxslde s unit step function. -

' . <X [7]
(c) Find the Founer series of f (x)=x|x|in (-1 1) - [6]

[7]. 




7. (@) F incllvthe Fourier sine transform of £ (x)=——. Hence evaluate *_
; . 5 uate ;

jtan &)sinxdr. - . e - (71
a - 3 3k '

" cosh 2tsm 2t i

—_— (7]

{c) When do you say that vectors /X,,X X , - are linearly dependent? ‘Are
the vectors X, =[1 3 4 2], X, —[2 —1 3°2], X,=[3 —5 2 2] 7
linearly dependent? ' , - f61

. (b) Obtam the Laplace transform of (1) tze’ sin4t’ (u)




