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: | 48-52 C.C. Exam., 2009

| MATHEMATICS, PAPER-I

fime Allowed : 3 Hours] ) ~ [Max. Marks : 200
Answer any five questions.

. : AP ..
. (a) Find the characteristics equation of the matrix : [ ll - 4] ;I8

Cayley-Hamilton theorem verified for this matrix ?
(b) Find the eigen values and eigen vectors of the matrix :

'8 -6 2]
a=|6 T 4|
| “l2 -4 3
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P. (a) Find the rank of the matrix : A = by reducing

0 6
4 2 0 2
1 0 3
1 1 2

- -

} it to normal form.
(b) Reduce the following in quadrative from and find its rank and

- signautre _

x’+4y' +9z% 417 —12yz + 6zx — 4xy — 2xt — 62t .

% _(2) A write of length 20 metres is bent so as to form a circular
sector of maximum area. Find the radlus of the circular sector.

(b) Iff(x,y)=log (Bx, +4y, +2x+7),
(i) Determine the region D in which fis deﬁned
(ii) Find and classify all critical pomts inD.
(iii) Find the maximum and minimum n of fin the unit square

0<x<L0<y<l.
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4. (a) Ev;luate _[x?' log(l - x%)dx and deduce that
l | 8 2
- + -
15 2.7 3.9 9 :
(b). Find the volume of the solid generated by the revolution of the
~ cycloid x =a (8 —sinB), y =a(l — cosb) abqut y-axis.
5. (a) Show that  the two straight  Jines
 x?(tan” O +.cos’ B) — 2xytan® + y?sin’ @ =0 make with

the x-axis angles such that the difference of their tangents is 2,
(b) Find the ‘equation and length of the common tangent to the

2 2 2 2
X y X Y

hyperbolas : ~>—>=] and 5 —=5=-1.
P a’?  b? b*  a?

6. /(a) Prove that the locus of the lines which intersect the three lines
. Cy=z=1,x=0;z=1,y=0;x—y=1,z=0is x> +y? +22 -2z
~2zx — 213; —1=0. Prove also that of all these lines are just
two which intersect the line y = z — x as well and that these two

3
are inclined at an angles cos™! 3 , .
= (b) Find the equations to the generating. lmes of the hyperbolmd )
Folyl a9
X y Z . _ﬁ;
~3 + %7 ~ 7 = | passing through the point 6, ¢". < *
7. (a) Solve:(10y—x—21)dy—(5x— 14y —3) dx =0.
oy by oy o dp
Solve : —4—+4y=x"ify==, = =| =0.
(b) | -dxz . dx g y 8 dx when x =0

2 ' .
8. (a) Solve: (x+a)2%—4(x+a)ay+6y X.

(b) Solve the following differential e uatlon
(D2 2D+ 1)y=x2+

-9, (a) lfmeposmonvectorsofA,B Care 2 +4; ; 4:+5J k-

LA s

and 3i + 6 J = 31'c respectively, show that triangle ABC 158
right angled tnangle :
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(b) Verify Stokes’ theorem for vector fiinction yi+zj +xk and
the surface S given by x2+32+22=1 and z > 0.
0. (a) Find the covariantand contravariant components of the accel-
eration vector in cylindrical and spherical co-ordinates.

(b) I£py, Py 15 Pys B3 Pys Py Ly P5 P4 1 be the corresponding
values of the pressure density and temperature of the same

_gas, show that

tl(pz - p"’)+1‘1{£3—-ﬂ-)+t3(ﬂ—£g-)=0.
P2 P3 Py P1 /) P P2

Il. (a) A'heavy uniform rod of length 2arests with its ends in contact
with two smooth inclined planes of inclinations o and B to the
horizon. If @ be the inclination of the rod to the horizon, prove

oty :e"prmcip&l-uf virtual work that tan© = E(CUM — cot B).

=87 Two forces act, onealong the line y = 0, z = 0 and the other

along the line x = 0, z = c. As the forces vary, show that the

surface generated by the central axis of their equivalent wrench

is 2+ z=0o’. , |

12. (a) A heavy particle is projected with velocity u strikes at angle of
45° to an inclined plane of angle which passes through the
point of projection. Show that the vertical height of'the point
struck above the point of projection is

o I+cotf,
g 2 +2cotp +cot”
ojected with velocity v at an inclination

(b) A heavy particle is pr with vatal
o to the horizon in a medium in which there is resistance equal

" to k times the velocity of the particle. Discuss the motion and
prove that the direction of motion w!ll again make an angle a

] 2kv . -
with the horizon after a time -Elog(l + -g—sma}.
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