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Time: Three Hours Max. Marks :100

o
Angwer All Questions
Part™ A(10x2=20)",
1. Find the index and signature.of the quadratic form
e i
2. Ifthe swm of two eigen values and trace of a 3x3 matrix A
are equal, find the value of |A|

3. Find the direction cosines of a line perpendicular to the

two lines whose D.R’s are (1,2,3) and (-2,1,4).

4.
Find the angle between the lines %
x-4 y-5 z+6
2 1 2
5. NEN

Find the curvature of the curve y =e*™ at x=0.

8. Define envelope of a curve.




[image: image2.png]7. Find the stationary point of f(x,¥)=x* ~xy +y° —2x +
8. State any two properties of Jacobian.
9 Solve (DZ + l)zy =0.

10. Solve (DA —a‘)y =0.

Part- B(5x'16 = 80 Marks)

11. (a) (@) Verify Cayley Hamilton theorem for the

2 2 0
matrix ‘A=| 2 \l 1 |. Hence find A%
72 -3

(ii) Verify that the eigen vectors of the real

! 2 1 -1
symmetric matrix 4=| 1 1 -2} are
: -1 -2 1
orthogonal in pairs.
Or
(b) Reduce the quadratic form
x+2x2 +x] = 2x,x, +2X,%; to  the

canonical form through an orthogonal
transformation and hence show that it is

positive semi definite.
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Find the length of the shortest distance

between the lines f‘—l:m=

2 3
2x+3y—5z—6=0:3x—2y—z+3.

FSIY

Find the eq\latié"n of the sphere passing
through the points(1,1,:2) and (1,1,2) and
having it; NI cente.r\ on the line
x+y—z-\l=0:2x—y~ﬁz—2.

¢

. Or
Find the ‘equation of the sphere having

_the crele X +y° w2t +10y-4z-8=0;

' x+y‘+z:3asagreatcircle.

Find the'equation of the right circular cone
who;e vertex is 3,2,1), semi vertical angle
30° and the axis of the line
x=3_yz2_ 27l

4 1 3

Find the radius of curvature at (a,0) on the

PR )
curve Xy’ =4 ~X .

)
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®




[image: image4.png](i) Find the equation of the circle of curvature
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14. (@) (@

(i)

show that - =
@

of the parabola y* =12x at the point (3,6).
Or

Find the evolute of the hyperbola
2 2
XY
a b
Find the epvelope of the straight line
N Y
x 'y

7+% =}; where a and b are parameters
a ~
.

that are connected by the felation o + b=c.
B

If u = Sin"(x ~ ), where x = 3t and y=4t?,
du 3

1-¢

2

Find the jacobian of yi, 52 and ys with

XZXE .
1

respect to x1, x and x if y, =
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() () Find the Taylor's series expansion of (8)
x” near the point (1,1} upto the second

degree terms.

i) Prove that the rectangular solid of (8)
maximum volume which can be inscribed

in a sphere is‘a cube.

@ O Solve (D ~2D* +1)y=(x+1)™. ®
(i) SRS 2 ®)
Solve (x2B? —xD +1)y :(1"“) .
- Jox
TN
3,
; Or
®) " Solve the Simultaneous equations (16)
dx : dy P
o ax-3y=5; D 3x 42y =207
dt Sl dr akiy=ze
e —
K:




