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B/ eeh, DIGRIBE BEXAMINATION, MAY/JUNE 2000.
First Semester
Civil Engineering
MA 1101 - MATHEMATICS - [

(Common to all branches of Engineering and Technology)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A - (10 x 2 = 20 marks)

1. . I .
Show that 5 is an eigen value of A4 ! with eigen vector « .

Classify the quadratic forms { + 2 and & ~xy.

Find the values of A, if the lines .r—2:y~1:2---3 and
3 2 A

xr-3 y—-2 z-4
A 3

are coplanar.

Find the equation of the tangent plane at the point (1, -1, 2) to the sphere
224yt 42?2 +4y +62-12=0.

The curvature of the ellipse LA A at  (a@cosf,bsinf) 1is
a

b

- = Show that the eccentricity of the ellipse is \/—1_-, if the
(@® sin® @ + 6* cos® 0)? 2

center of curvature at one end of the minor axis lies at the other end.

Find the envelope of the family of lines §;+y/ =2C, ¢ being the parameter.

. 1 1
If sinzy =coszx , compute g_z when z =7, x =3 and ¥ e
v




: . o Qu du du
8. W fly -z 0,2 —y), find L2 0

dr  Jdy  dz
9. Find the particular integral of the differential equation (//7‘ I i)y/;/
10. Transform the equation 41+ +1-0 into linear equaiion wiih congiant

coefficients.

PART B -~ (5 x 16 = 80 marks)

1
11. @) Find the matrix 4, whose eigen values are 2, 3 and 6, and the eigen,
vectors are {1,0,-1}", {1,1,1} and {1,-2,11" (8)
1 0 0
() A4=1 0 1, find 4" and 4° using Cayley Hamilton theorem (8
0 1 0
12. (a) (i)  Find the equation of the plane through the points (1, -2, 2) and
(=3, 1, --2) and perpendicular to the plane 2+ + 3~z +6=0 . (6)
(i1)  Show that the lines 4 + y+z-3=0=2x+3y +42 -5 and
A~y +52-7=0=2x -5y -2-3 are coplanar and find the 15
equation of the plane in which they lie. (10)
Or

(b) (1) TFind the area of the vcircle in which the  sphere
2yt v 2?4120 - 2v-62+30=0 is cut by the plane
X -y +22+5=0,. (5)

(i)  Find the length and equation of the shortest distance between the

x+1:)/+1:3+1 and Jf+].:£:£' 1D
3 4 3 4 5

lines

L2 /2
13. (a) (1) Find the center of curvature of the hyperbola i—;—%zl at the
a b

point (esecd,Htand). (8)
(i)  Find the equation of the evolute of the curve + =a(coss +7sins)
and y =a(sins - #coss). (8)

Or
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14.

15.

(b)

(a)

(b)

(a)

(b)

(i)

(ii)

/\\
~—

(i)

(i)

(ii)

(i)

(ii)

(1)

(i1)

1o and p, be the radii of curvature at the ends of any chiord off

the cardioid /- (14 cos@), that passes through the pole, prove

- 0

that of 1 16a o

that o 4 p) =0 - ;

aL Ly gy 9 o)
ind ' ot Tine LY .
Find the envelope of the straight line =17 21 where o und

a 0
parameters that are connected by the relation @+ 4= ¢ . ()

9 9
€=/, ) and v =,cos0, y=rsin0, find 0 /;( i() /j . (&
dr*  dy”
. e e : . 258
Find the length of the shortest line from the point 030,»~~§~ to the
surface z =y . (8)
Or
Expand +”y +sin v+ in powers of (1 1) and (y - #) through
quadratic forms. (8

O

Find the maximum and minimum values of 2(x% —y*)~2* 4+ »* (8)

Solve (/)7 +50 + 4)‘)/ =¢ " sin2+ + 2”7 +1where 2= [/i . (8)
v
’ @&
Solve the equation .9;2~4—~)~/~~x—£+y =xlogx , by the method of
dr” v
variation of parameters. (8)
Or

Solve (D +4)1r +3y =/ and 24 + (D +5)y =¢* where D:%. (8)

Ay &y
Solve & j—zé +y=xlogx. (8)
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