[image: image1.jpg]b,a\r‘ b [T TTTrTIr
Question aer'de : Y 9007 |

5 Year M.Sc. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.

Third Semester
Software Engineering
97 SE 301 — APPLIED MATHEMATICS
(Regulation 2002)
Time : Three hours | Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Using a suitable integrating factor, solve :
ydx+(x%y® + x)dy=0.

2.  Solve: y"+y+2e*.

a

3.  Express Newton’s law of cooling by means of a differential equation.

4.  Write down the value of J,,,(x).

-2 2 -3
5.  Find the sum and product of the eigen values of the matrix A=| 2 1 -6]|.
=120

6.  Write the matrix of the quadratic form : @ = 2x? +82% + 4xy +10xz - 2yz .

T Find the angle between the lines whose direction ratios are (1,3,-1) and
(-1,2,5).




[image: image2.jpg]Fmd the perpendicular distance from the center of the sphere
22 +y? +22 +12x-2y-62+30=0 to the plane x —y+2z+5=0 which cuts
the sphere.

Show that u =Y +e* cosy is a harmonic function.

Define the critical and invariant points of the transformation w = f (2).

_ PART B — (5 x 16 = 80 marks)

(a) (i) Show that the equation (x-2y)dx +(y- Zx)dy 0is exact and

solve the equation.’ (8)
(i) Solve: pZx+py-y*=0. : (8)

Or
(b) (i) Solve (D?+a?)y=secax. (8)
(ii) Solve the equation % +xsin2y = x® cos’ y using the method of
variation of parameters. 7 (8)
(a) (i) Solve: (D2 +5D + 4)y =e “cos2x. (8)
(i) Solve: (x2D? —3xD +4)y = x(logx)’. (8)

Or

(b) (i) Solve: x'+y=sint;x+y =cost. (8)

(ii) Solve by the method of variation of parameters y" +y = x sinx. (8)

(a) (i) Show that the system of linear equations are consistent and hence

solve :
x+2y-2z=3, ~
3x-y+2z=1 (8)

2x -2y +3z =2 and x - y+z—1
(ii) Find all the eigen values and eigen vectors of the matrix
22+
A=[131 (8)
1% 202
Or
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Reduce the quadratic form :

2x] +2x7 +3x] —4x,x, +2x,%, —4%,%; and - x2 +2x,x, - 2x,%, to the
canonical form simultaneously. (16)
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(ii)

(1)

(i1)

Find the shortest distance between the two skew lines :

-l el ) "2 5 4-2-5 8)
g= 3 9 4 5.

Prove that the Hnés: ~— -2 -2 923 =R d S ok B el
: 2 3 4 3 4 5
are coplanar and find the equation of the plane containing them. (8)

Or

Show that the plane 4x +9y+14z ~64 = Otouches the sphere
3(x2+y% + 22)— 2x — 3y — 4z - 22 = 0 and find the point of contact. (8)

Find the equation to the right circular of radius 2 and whose axis is
thelinex—1=-}—':—2=z-3. ; , (8)
2 1 2

If flz)=u+ivis a regular function of z, then prove that

VI =4 E)f . . ®

Show that the transformation w = k transforms all circles and
z

straight lines in the z -plane into circles or straight lines in the
w-plane. . (8)

Or

Show that v =e* (x cosy - ysiny)s a harmonic function and find the
corresponding analytic function f(z)=u +iv. ’ (8)

Find the bilinear transformation which maps the points 2, i, -2 of
the z-plane into 1, i, —1 of the w-plane. (8)
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