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Question Paper Code : 13719

B.E/B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
First Semester

MA 131 — MATHEMATICS -1
(Common to all Branches)

(Regulation 2001)

Time : Three hours Maximum : 100 marks
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

4
1.  Find the eigenvalues of 24 + I given that A = (3 ;)

2. Verify Cayley - Hamilton theorem for A = (”:’ :) .

3.  Find the angle between the planes 2x —y+2z +7=0 and x +y+2z-11=0.

2x-1_3y+2 b5z+3

4.  Find the direction cosines of the straight line 1 1 1

5. Find the radius of curvature of the curve x?+y? -2x+4y-4 =0.

6. Find the envelope of the family of lines y = mx +—:—‘.

7 Ifu=x’+y2wherex=acostandy=bsint,ﬁnd‘;—':.
8 I u=2xyv =ch—y2 and x = rcos 8, y=rsind, evaluate :((u,:;’ with
r,

out actual substitution.
9. Solve (D*-3D+1)y = 0.

10. Find the particular integral of {D-3) y=xe .




[image: image2.png]PART B — (5 x 16 = 80 marks)

11. (8 () Using Cayley - Hamilton theorem, find the inverse of A where  (8)

1 1 3
A=|1 3 -3
2 -4 ~4

(i) Find the eigenvalues and eigenvectors of A = (8)

O =
o e
- -

Or

(b) - Reduce the quadratic form 2x% +y2 + 2% + 2xy—4yz— 22z to a canonical
form by an orthogonal transformation. Also find its nature, index,

signature and rank. (16)
12. (a) () Find the length of the shortest distance between the lines (8
~-2_y+1
ié—JT = %; 2x+3y~52-6=0 = x—2y—~z+3.

(i) Find the equation of the sphere passing through the circle
x*+y*+22-6x-2245=0, y=0 and touching the plane
3y +4z+5=0. 8)
Or
() () Find the centre and radius of the circle given by
224y +2l 420 -2y~42 — 19 = 0; x+2y+22+7=0. ®

(i) Find the equation of the plane through the points (-1,1,1) and
(1,- 1,1) and perpendicular to the plane x+2y +2z=17. )

13. (8) () Find the envelope of the straight lines §—+%=1 where a and b are
parameters connected by the relation a+b=1. 8

() Find the evolute of the curve x =a(cost +tsint),
y=a(sint~tcos t). : ®)
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Find the radius of curvature of the cardioid r=a(l +cosé) at a
general point 8. ®

Find the radius of curvature at point [—321,—3?0] on the curve

#*+y*=3axy. ®

Expand %% y+3y— 2 in powers of (x+1) and (y+2) using Taylor’s
expansion. (8

Test for an extreme of f(x,y) = x* —y% —2¢2 +2y% +1. ®

Or

o
Prove that IT(I - )dx = log(l+a) where a>—1 using
H

differentiation under the integral sign. ‘)

A rectangular box, open at the top, is having a volume of 32c.c.
Find the dimensions of the box that requires the least material for

its construction. 8)
3
Solve %+4%+4y =¢* +¢*sinx. (8)
d?y
Solve —d7+4y=4 tan 4x using variation of parameters. (8)
Or
Solve the system of equations %+y= sin¢; % +x=cost. (8
d’y _dy
Solve x* —Z +x -2+ y=4cos(log x). 8
vo 5424292 1= 008 log ) ®
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