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Attempt questions from all Sections as per instructions.

Section-A
(Very Short Answer Questions)
Attempt all the five questions. Each question carries

3 marks. Very short answer is required. 3x5=15
Find the eigenvalues and cigenvectorsof thematrix: 3
1 0 -1
A=|1 2 1].
2 2 3
Ifz= x? tam"l P y2 tan”! (i} provethat: 3
X ¥y
8’z X -—y_l_
. xP+yt

(2)

If x=rsinBcos¢, y =rsinbsing, z=rcosh, show

that:
JRACL)) =r2sin@ :
8(r,6,9) '
Find the area between the parabolas y* = 4ax and
x? =4qay. 3
Find the mass of an octant of the ellipsoid :
2 2 2
iz‘ + y—3+ iz' =]
a- b ¢
the density at any point being P=/xyz. 3
Section-B
(Short Answer Questions)

Attempt any two questions out of the following three
questions. Each question carries 7% marks. Short

answer isrequired. Tx2=15
(@ Ify!m™4y~t'm _ 24 provethat: 5

(% ~1)ypea +(2n+ Dy + (1% ~mP)y, =0,
(b) Find the nthderivative of x’¢®, 24

(a) Forwhat values of & and p the following system
of equation :
2x+3y+52=9,7x+3y-22=8, 2x+3y+Az= n
will have (i) unique solution (ii) no solution. 5

3 -3 4 :
(b) IfA=|2 -3 4|, findd" 2%
0 -1 1
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10.

(3)
Apply Green's theorem to evaluate
1@ - yydx (x4 )y,
where Cis the boundary of the area enclosed by the
v-axis and the upperhalfofcirclex'+y*=a?. 5

(a1)

() Find the work done by a force y, + x, which
displaces from ori ginto apoint (i +). 2%
Section-C

(Detailed Answer Question s)

Altempt any three questions out of the following five
questions. Each question carries 15 marks. Answer is
required in detail. 15%3=45
(@) Find the rank of the following matrix by
reducing it to normal form : 7

1 2 -1

|4 1 2

=l o

1 2 01
(b) Find the characteristics equation of the
symmetric matrix :

o = W

1 -2 2
and hence find 4™ by Cayley-Hamiltontheorem, 7%
(a) If y=tan~! x provethat:

1+ Iz}}’nﬂ +(2r+1)xy, . +n(n+ Dy, =0
hence, determine the values of all derivatives of

yw.r.t.xwhenx=0. 10
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11.

12.

13.

(b)

(a)

(b)

(a)

(b)

(2)

(b)

(4)

Ifu=¢"* find the value of

5

Oxi
Evaluate [| (yzi + 2] + xyk).d5, where S is the

surface of the sphere x* + )2 + 22 = o2 in the first
octant. 7%
If F =2zi-xj + yk, evaluate [[], FdV,where ¥
is the region bounded by the surfaces x=0, y =0,

x=2,y'—*—4,z=x2,z=2. e
2
IfP =a® cos® 0.+ b% sin? 8, prove that : 10
2 2;2
F"+——'EIT f:a b :
de* P

If x=a(cos6+0sind), y=a(sin®—Ocoso),

2
find %x—‘;i 5

Evaluate *c F.dF Stokes' theorem, where:

F =y2i+xzj~(x+z}k
and Cis the boundary of triangle with vertices at
(0,0,0),(1,0,0)and (1, 1,0). . Ty
Find [[F.4ds, where:

F =Q2x+32)i~(xz+ y)j+(y* + 22)k
and § is the surface of the sphere having centre
(3,--1,2)and radius 3. A
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