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Instructions:
Attempt all questions from Section A (each carrying 4 marks); attempt all questions from Section B (each
carrying 8 marks); attempt all questions from Section C (each carrying 20 marks).

Section A
(( Attempt all questions)

Find the eigen values of the following matrix.
3 10 5
Lol az|2 3 4 [4] | co1
3 5 7
’ Examine whether the following set of vectors is linearly independent. (4] co1
' @2,3,4), (2,0,1,-2), (3,2,4,2).
3 Using double int(_egration, find the area of the region bounded by the curve (4] CO3
' xy = 16 and the lines y=x,y=0 and x=8.
4, If u=u(y—2z, z—x, x—y), prove that 6—u+a—u+a—u:0. [4] co2
OX oz
If x increases at the rate of 2 cm/sec at the instant when x=3cm and y =1cm,
5. at what rate must y be changing in order that the function 2xy —3x°y shall be [4] CO2
neither increasing nor decreasing?

SECTION B
(Q6-Q10 are compulsory and Q10 has internal choice)

Using concept of curve tracing, draw the sketch of the curve
6. y’(a—x)=x*(a+x), a>0. (8] co2
; Find by triple integration, the volume of the paraboloid of revolution 8 co3
' x? +y? =4z cut off by the plane z =4. [8]

ER

8. | If ym+y ™=2x, provethat (x* 1)y, +(2n+1)xy ,+(n*-m?)y =0. [8] COo2

If f(x,y) and ¢(x,y) are homogeneous function of x,y of degree p and q

respectively and u = f (X, y) +#(x, y), show that
S , 0°U 'u  ,0u| (q-1) | ou éu [8] Co2

f(x,y)= X" —5 +2xy +Y ' — |- X—+y—|.

p(p-a)| ox oxoy "~ oy" | p(p-a) ox oy




100
If A=|1 0 1|, thenshow that A" = A"?+ A’ 1 for n>3. Hence find A",
010
10. OR 01 1 [8] CO1
Find the matrix P that transforms the matrix A=|1 0 1| to the diagonal
110
form. Hence evaluate A®.
SECTION C
(Q11 is compulsory and Q12A, Q12B have internal choice)
Evaluate the following integral by changing to polar co-ordinates:
11(A). IZ I\/ZHZ X dydx [10] COo3
0 Jo x2+y2
11(B). | Expand the function f(x) = xsinx as a Fourier series in the interval -z <x <. [10] CcO4
Apply Dirichlet’s theorem to find the volume of the solid surrounded by the
surface
2 2
BRURES
a C
12(A). [10] COos3
OR
Let B(p,q)represents beta function for p,q > 0, then show that
oyt 1Pty
y = —d = _—
B(p.a)=| Ty [ T
Find the Fourier series corresponding to the function f(x) defined in (-2,2) as
follows:
2 in -2<x<0
f(x)z{ in 0<x<2
12(B). X Ino DaXx<e [10] | cO4

OR

Find the half-range sine series of the function
f(x)=e* for O<x<nr.
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Section A
( Attempt all questions)
1 1 3
1. | Find the value of k, for which the rank of the matrix [2 3 1[ is at most 2. [4] Cco1
3 1 k
2. | Using Cayley Hamilton theorem find A8, where A = B _21] [4] CO1
r(-3)
3. | Compute r(EZ) : [4] COos3
2
Determine the following functions u, v and w, are functionally dependent or not. If
4 functionally dependent, find the relation between them. (4] CO?2
' (Note that, cosh? 8 — sinh? 8 = 1)
u=x%Ycoshz,v=x%"7Ysinhz,w = 3x*e~?Y,
Ifz=xyf (%) show that xg—i + yg—; = 2z. Also, show that if z is a constant, then
5 1) _ ) [ | coz
Q) -2t
SECTION B
(Q6-Q9 are compulsory and Q10 has internal choice)
6. | Tracethe curve y%(2 —x) = x°. 8] CcOo?2
Evaluate the integral:
1
7. 10y3 [8] COo3
jo Iy e” dxdy
Evaluate 222 \vhere
0(x,y,2)
+tv+w=x+y+
8. P S 8] | co2

uww+vw+wu=x2+y%+z

1
uvw = §(x3 + 3 + 23).




Find the asymptotes of the curve y = %loge (e - %) .

9, [8] CcO2
1 -3 3
Diagonalize the matrix A =3 -5 3.
6 —6 4
OR
10. [8] Cco1
Examine whether the vectors v; = (1,1,1,1),v, = (0,1,1,1),v; = (0,0,1,1) and
v, = (0,0,0,1) are linearly dependent or not. If dependent, find the relation
between them.
SECTIONC
(Q11 is compulsory and Q12A, Q12B have internal choice)
1 1
11.A Using Beta-Gamma function evaluate fol t?2(1—t*)2dt x fol(l +t4)72 dt. [10] CO3
Expand f(x) in Fourier serieson —m < x < i if
11.B (x) = {0, for—-m<x<0 [10] CO4
flx) = m, for0<x<Tm.
Find the volume of the solid under the surface bz = x? + y?, and whose base R is
the circle x2 + y2 = b2,
12.A OR . , [10] | co3
Find the area of the region enclosed by the curve (g) + (%) = 1 in first
quadrant, where a, 8 > 0.
Find a Fourier series of f(x) = x on the closed interval 0 < x < m. Hence deduce
1 1 1 w2
that§+3—2+5—2+--- =3
OR
12.B [10] | CO4

Find the Fourier series of f(x) on the closed interval —1 < x < 1, where
( )_{x,for—1<xSO
flx) = x+2,for0<x<1.

Deduce thatZ =1 —+ + = — 24 ...,
4 3 5 7






