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B. Tech Degree 111 Semester Examination November 2010
IT/CS/IEC/CE/ME/SE/EB/EVEE/FT 301 ENGINEERING MATHEMATICS 1)
1 » (2006 Scheme)
o
% Time : 3 Hours Maximum Marks : 100
| PART - A
| (Answer ALL questions)
| : (8 x 5=40)
i
| 1T -1 3 6 _
I (a) Find therank of 4=| 1 3 -3 -4 | by reducing to the normal form.
f 53 3 1 '
‘ i (b) If x,y,z are linearly independent vectors of a vector space V, prove that
X, X+ y,x+ y+ z are also linearly independent.
' 4w
l (c) Find the inverse Fourier transform of —,
3+iw
i (d) Find the amplitude representation of the function
Sr()=5, -2<1<£2
® =0. otherwise
(e) Find the Laplace transform of te”'Sin31.
? . ) 38 +1
‘ H Find the inverse Laplace transform of 7"
(S+D
(8) Find the dircctional derivative of the function 2xy + 2?2 in the direction of the vector
N i +2j+2kat(1,-1,3)
(h) If 4 and B are irrotational, prove that Ax B is solenoidal.
. PART B
: ' (4 x 15=160)
IL (a) Check whether the given system of equations is consistent or not. If consistent solve it
2x-y+3z=4
x+y-3z=-1 (N
Sx—y+3z=7 '
(b) Let V be the set of all positive real numbers with addition defined by x + y = xy
and scalar multiplication defined by ax=x. Examine whether V is a vector space. (8)
OR
1 00
m (@ If A=|1 0 1|showthat A" = A"+ A*—I,n>3. Hence find 4”. (8)
010
(b) Let ¥ be the set of all vectors of the form (x,,X,,x;)in R® satisfying
() x—3x+2x,=0 (i) 3x —2x,+x, =0 and (iii) 4x, +5x, = 0. Find
the dimension and basis for V. 0]
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Find a Fourier Serics 1o represent ¥ —x° from x =—x 10 7. Hence show that

Vs
=X, —<X<T
2

Z

Show that f(x)= i,:Simc — SI;I:X + Sl;SX — essriges ] y

T
OR
Find the Fourier Sine and Cosine transforms of
f{)=e* -, 1<1<2

=0, otherwise

Using Fourter Sine integral, show that

. i
T 1-Cosnw . J—J‘T,O<X<7Z
j——— Sinox dw= <2 .
s %3] [ 0, x>nm

Solve y7+2y"— y'-2y=0, giventhat »(0)=y'(0)=0, y"(0)=6.
Find the Laplace transtorm of the syuare wave tunction
fin=K ,0<r<a
=—K,a<r<2a
and f(1 +2a)= f(1).
OR

Find the inverse Laplace transform of

S+8 S+1
) itk log e |
CTT Og(S-l)

Find the Laplace transform of the unit impulse function.

Avestor Bigld ¥ is.of the ferg ¥ =(6xy+ z’)?+ (3x* —z)7+ (3x2 —y)};

<ip

show that V' is a conservative field and find its scalar potential.

Prove that Curl (f;J = (gradf)X V+ f(Cuer).
OR
— - - > -
Evaluate HA.nds, where A = (xl +y2) i—2x j+2yzk and S is the surface
s

of the plane 2x+ y + 2z = 6 in the first quadrant.
N

Verify divergence theorem for }':' = (x2 — yz)—;+ (y2 —_zx) }+ (z2 - xy)k

taken over the rectangular parallelopiped 0<x<a,0<y<b,0<z<c.
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