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. If X be an eigen value of an orthogonal matrix, then
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Part-1 ( 50 Marks)

Answer Question number 1 and any eight from the followings.

Find the inverse of A = <; §> 2
Reduce the matrix A to row reduced echelon form and hence find its rank
-1 2 -1 0
2 4 4 2
A= 0 0 1 5
1 6 3 2
6
31 1
. Find the inverse of the matrix A= [4 2 —1| by row operations.
73 1
6
. For what values of k, the equations
X+y+z=1,
2x +y+ 4z =k,
4z +y + 102 = k2,
have solutions?
6

£ is also an eigen value of

that matrix.

6
Find the eigen values and the corresponding eigen vectors of the matrix
6 -2 2
2 -1 3
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Solve the equations if possible by matrix inversion wmethod
X+y4+z=2_8,

X-y+22=6,

3+ 5y — 7z = 14,

Find the angle between the lines whose direction cosines are given by the rela-
tions
314+ m + 5n = 0 and 6mn - 2nl + 5lm = 0.

. A variable plane which is at a constant distance 3p from the origin cuts the axes

at A, B, C. Show that locus of the centroid of the triangle ABC is
TT24+y 2422=p"2

6
Find the surface generated by a straight line which intersects the lines y = 0, 2 =
¢; =0,z = —c; and the hyperbola z = 0,2y + ¢ = 0

6
Prove that the centre of sphere which touch the lines y = ma,z = 0; y =
—mz,z = —¢; lie on may + cz(1 +m?) = 0.

6

Find the equation of the plane passing through the line 2x - y = 0 = 3z -y and
perpendicular to the plane 4x + 5y -3z = () .
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Q. No | Answer any five questions. Marks
1. (a) Verify Stokes’ theorem for the vector function 6+4
F=(x%—y)i+2x]
round the rectangle bounded by the straight lines
x=0x=ay=0y=hb. .
(b) Find the directional derivative of ¢ = xy?z + 4x2z at (—1,1,2) in the direction
21+ j — 2k. :
2- — A A ) =2 A .
(@) IfF = 2xzi + y*] + yzk, evaluate ff; F - dS, where S is the surface of the 743
cube boundedbyx =0, x =1,y =0,y=1,z=0,z=1.
O)Ifd+b+2&= O.,thenprovethat&Xi)’:EXE: ¢ X d.
3. (a) Find the equations of the osculating plane, normal plane, and rectifying plane to 6+4
p
the twisted cubic
x=2y=tiz=1tatt=1.
(b) Show that the vector sin y 1 + sin x j + eZk is neither solenoidal nor irrotational.
4. (a) Find the constants a, b, ¢ so that F = (—4x — 3y + az)i + (bx + 3y + 52)] + 743
(4x + cy + 32)k is irrotational and show that F can be expressed as the
gradient of a scalar function.
(b) If the vectors a and y are perpendicular to each other, then show that the vectors
@ x (B x7) and (@ x f) x 7 are also perpendicular to each other.
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(a) Find the equation of the tangent plane and normal line to the surface 4z = x% -
y? at (3,1,2).

(b) If V and V' be solutions of Laplace’s equation such that g{- = %Ln at all points of
the closed surface S, then prove that (V — V') is constant at all points inside S.

(a) Show that if # = xi + ] + zk and 7 = |7, then V- (5) = 0.

(b) A rigid body is spinning with an angular velocity of 5 radians per second about
an axis of direction (0,3, —1) passing through the point A(1,3, —1). Find the
velocity of the particle at the point P(4, —2,1).

(@) If F = (5x% + 6y)i — (3x + 2y?)f + 2x22k, then evaluate [, F - d# from
(0,0,0) to (1,1,1) along the paths C given by
. x=t y=t%z=t3
ii.  the straight lines from (0,0,0) to (1,0,0), then to (1,1,0) and then to
(1,1,1). ‘
(b) Find the unit tangent vector to any point on the curve
x =t%—t,y=4t—3,z =2t —8t.
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7+3




