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S.E.(Electrical & Electronics) (Sem-III) (Revised Course 2016-2017) EXAMINATION MAY/JUNE 2019 :
Applied Mathematics-IIT =~ <

[Duration : 3 Hours] A [Max Marks 100],
Please check whether you have got the nght questlon paper - ; | X4
Instructions:- 1. Answer five questions, any two each ﬁom Par’t-A and Part-B and one from Part-C
2.* Assume suitable data if necessary bl -
Part- A = : <)
Q.1 a) Find the Laplace transform of 8
i) t e’fcost T T o Ao SO
o et —cos 2t A E TR AT D e N A \\ -
11) ¢ - \,. ¥ 3™ v . \ : A;‘.
b) Find the rank of the mamx by reducmg rt to 1ts normal form 7 N/ 06
: {3 S ]
kKl y | > -—7 —4 9
c) IfAisa square matrlx oforder n prove that ad] (ad] A) o |A|" 2 06
Q.2 a) Solve the ordmary dlfferentlal equatlon, usmg Laplace transforms 08
‘;tf—s“y+6y_3e (0)_ Ly (0) 07 S
b) If L(f (t)) F (), where L denotes the Laplace transform, prove the following 06
L (H9)= [SF()ds ‘
i) L(tf (D) —’;—(F(s))
'c) Define lmearly mdependent vectors. Test whether the following vectors 06
{[1, 3 =235 =4 . ~13, —1]} are linearly independent.
Q3 a) Using Laplace transform,_evalate [ te 'S int dt 06

b) Find the value of A for which the system of equation
42y +32=14,x+4y+7z=30,x+y +z=Ais consistent. Find the soltion for
- one such value of 1

¢) For the matrix A given below find matrix P such that P~ AP a diagonal matrix 08
8 —-6 2
A= [—6 7 —4]
2 -4 3
1
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Part- B

Q4 a) Define an orthogonal set of functions. Prove that the set {cos 1725} n=012..1" 08

orthogonal over [—2,2]. Determine the corresponding orthonormal set.
b) Find half range Fourier Cosine series for finction f () = x — %3 in the interval (0,1). 06

¢) State convolution theorem for Fourier transform and using it; prove Parseval’s identity. 06

Q.5 a) Find the temperature u(x,t) in arod of length 10 cms, whose ends are kept ata = 08
temperature of 0°C and whose initial temperature dlstnbutlon is f (x) = x(lO x) 5
i AFES Lf|x|<1
b) Find the Fourier transform off(x) {0 AL \ tf|x|> i o 06

Hence evaluate the integral f (M) Cos - dx

3

c) State cz:onvolution theorem 'fo_r Z-t‘rfa‘ns:foi’lné“._&-‘Use‘,it[to find the inverse -Z-transform of 06
Q.6 a) Stating the assumptloo made derxve‘the one- onmensxonalwwave equation. 06
b) If F(f(x)) = F(s) i the Fourier transform of f(x) show that 06

i) : ( S f(x)) F(s+ a)
if) -5 K (f'() = —is F(s)lff(x) > Qasx -+ oo

c) Solve the difference equation give below using Z-transform 08
Vs F 3t 205 2 ERL W F G 1
Pax’t- C
Q.7 a) Find the half range Fourier sine series for f (x)=2x-1in(0,2) 06
. b) Fide* gven A=[> 7] 07
‘ e) Solve the equation y(t) = e~ —2 fot y(u) sin(t — u)du using Laplace transforms. 07
Q.8 a) Define: | ‘ 06

i) Symmetric matrix
ii) Skew-symmetric matrix
Show that a skew —symmetric matrix of odd order is singular.
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If z({f(n)}) = F(2) is the z-transform of the sequence {f (n)} show that ‘ 06
i) lim,, ., f(n) =lim,_,,(z — 1)F(2) :
i) Z{fn+k)})=2"F(2)

1-5s 0<s<1 08

Solve for fix) the integral equation fom f(x)Sin (sx)dx = {0 S
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