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PART A

(Answer AJ] questions)

I a) Detine the rank of amatrix. Find the rank of A by reducing to the normal form
1= 3 &
All 3 -3 _4
2 3 3 13
b)  Let V= {f/f is a real valued continuoys function on [a, b] such that
J(b)=p, p* 0} - Then verify whether V js 4 vector space.
c) Express f(x) = Ix’,-ﬂ S X <7 as a Fourier serjes.
d) Find the Fourier transform of the function J()= e‘aH, —a<t<a,a>(
e) Find the Laplace transform of :
) U, (1), unit step function
ii) J) =1?uy (1)
f)

Using Laplace transform, solve the Initial valu

given y(0) = Ly(0)=1.

g) If r = XI+ yj + zk ,andr = /I_I then prove thar V" — nr"~2l—‘.

€ problem y" 43y’ 4 2y=3

h) If ;:3x3y224i+2.x3yz4j+ 4x'y

> show that v js 3 conservative field
and find its scajar potential.

PART B :
v (4 x15 = 60)
I 0 0
I a) AT 0 1], then show that 4" — A+ 4~ 1n>3. Hence find 4 (10)
01 0
b) F ind the dimension of the subspace of R* Spanned
by {(1,0,0,0), (0,1,0,0),(1,2,0,1), (0,0,0,1)} . Hence find its basis. (5)
OR
: 6 -2 2
11 a) Determine the eigen valyes and eigen vectors of the matrix A=(-2 3 _p| (8)
| 2 -1 3
b) Let 7" be a linear transformation from R2 1o g3 such that Tx = Ax,
2 ]
where A=|1 )| Find ker (T), ran (T) and their dimensijons. 7
3 2
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b)

Find & Fouricr series 1o represent x — X from X=—7 10 x=7_ Hence
o1 7’
show that — — —— 4 —— 5 Fos e s = (10
28 3 & 12
Find the Fourier transtorm of the function /(1) =e¢ " ,a>0. (3)
OR
Find the Fourier cosine and sine integral representation of f(x)=e * x>0,
where k is a positive constant. (10)
1
Using convolution find the inverse Fourier ransform of e (5)
12+ 7iw—w”
Find the Laplace transform of
i) (Cot + Sin 1)? ii) e'Sint (7)
Find the inverse Laplace ransform of
_ 58 +35-16 ; 3 _
) : ) o TR —— (8)
(S-D(S-2)(S+3) S*+2S
OR
e 1 s
Using convolution find the inverse Laplace transform of ————, (7
(S"+w7)°
Find the Laplace transfonn of the periodic function defined by the triangular wave,
!
f(t)=—,0<1<a
- a
za | A
—, 88t <2a, f(t+20)= @) (8)
Prove that Curl (f;) =(grad f) X v+ f(Curl ;), where f is a scalar function
and V is a vector function. (10)
Find the directional derivative of the scalar function = xzy = yzz —Xyz at
(1,—1,0) in the direction of i — j + 2k. )
OR
Evaluate the surface integral _“. Fnd A, where F'=6zi+6j+3yk and
5
S is the portion of the plane 2x+ 3y +4z =12 which is in the first octant. (8)
Let D be the region bounded by the closed cylinder x* + > =16,z =0 and z = 4.
Verify the divergence theorem if v = 3x°7 + 6y2j + zk. ©)
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