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MATHEQ%TICS PAPEFI - I

Tlme 3 Hours ] :..,,"“‘*}"’*'“ | Max. Marks 200
Answer any five q‘uesnons -
@ If Wls a subspace of a finite dlmensmnal vector space Vs then
* - prove that dim V/W = dim V = dimWe== :
(b) Fmd the elgenvalues and exgenvectors of the ,,matnx

-z2 - 2 e = -‘“-. -q-
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H(g) LetL : V— Wbe a linear. transfonnatmn Prove that Im L

~(image of L)-isa subsapce of W and Ker L (kemel of L) 1S a
subspace of V

BRCRY -IfH = _5__2‘:"' e
‘ s e AL S e ey
then show that :H isa skew Henmtlan matrlx

e [ l+21r e /
- (i) IfN = 2w 0n o ol

- then show that (1 N) (I+ N)lis umtary
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3 (a) (1) For what va1ues of p is the functlon -

< () Find the rank of the matrix :

(b) State ahﬂﬁﬁehagrange 5 mean-value theorem Also gwe 1ts

geemetrlcal 51gmf cance. B S
| ifx +.‘-’ o -...m.ﬁ ;;;
If u'=sin —_—t y— ettt
| (u) Find the curve on whlch the pomts of i mtersecnen of the o
© - asymptotes lie. -
_ (iii) Determine the pomts where the functmn f (x, y) x3 2 y3 ::

= Smy has a maxunum ora mlmmum .

4 /1 u 2 A e |
(3) (1) Provethat _[ _ cos Tsmmchf:-;?—(n mteger> 1) _
- xsinx " AR TS e S T
1i Evaluate — dt Rl AL
. ) ‘[ﬂ | +cos”x S SN

(b) Find the volume in the ansnwe octant of the elllpseld
x*al ¥y + 22t =1 - S
(0) (1) Define the beta function B (m, n) and the gamma function

3 " TmTn
1“\-; and show thatB(m, H)“ m o

(u) Fmd the centre of grawty of a semi-circle of rachus a.
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ve that the general equation : x
S irjo -2hxy + by2 + 2gx + 2fy + ¢ = 0 represents two parallel
lines lf = ab and bg? = af . Prove also that the distance

between them 18 2\[{(3 —ac)/a(a+b)} -
__(b) Show that the equatlon of the circle passing through the co-

normal poiF

—-—-ﬁ-—-&m @ It "a)_x-—-i-kv 0, (h, k) being the
= co-ordinates of the- emtx \ere The formals meet. :

-~ - (€) Show that the len the semi-axes of the eonic ax* + 2hxy

+ by? +2gx + 2fy %ﬁ %‘m ab — bzfr“+A(a+b)
(ab - h*) 2+ A*= 0 where A isthe dﬁcnmm&nt of the quation
S5 - of the conic.
6. (a) A plane passes througha fi xm (a, b, c) a:nd cuts the axes
"7 in A, B, C; Find the locus of the centre of the sphere OABC.
~(b) Tangent planes are drawn to the ellipsoid x%/a? + y%/b? + 2%/

w” =1 through the point. Prove.that-the perpendlculars to them
“f¥om the origin lie on the cone :

e S "(u.r+By+v‘=)2-a2\'2 +b2y +c*z?.

(c) Establish Frenet formulae and show that [, 7', 7] = k1.

- where k is the curvature and t.is the torsion of the space ¢
~~~ F(s) and dashes denote d]ﬂ’erentlatlens with respect to th
—iuw.. arc-lengths. S
‘7 {a) Find thed:ﬁeﬂiafequanon of a system of confocal and coaxa
- - parabolas in a plane.
() (1) Solve :(2x=107) dy +y ) de =0
"o © (ii) Solve:cos(x+y)dy—dx=0
- {(c) Find the mtegratmg factor and solve :

(3xy+2y )dr+(4x +61y Ydy = 0
.. giventhaty=2 whenx=1. |
8, () Solve: d'y/dx* + miy = q _

(b) Solve : d%y/dx2 ty=c*+ cos ¥+ x> +e¥ sinx.

(c) ﬁpdﬂl'tlde falls under constant force of gravity in a “35‘5““9
o edlum whose resistance varies-as the square of the velocity
in _the velocity and the distance of the particle at time ¢:
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0. () (i)  For a unit vector a(r) show that

"o = (i) Find the unit normal vector of the surface

(b)

i)
10 (a)

'lymg IILI g S

"‘da

a % —
dt

dr |

o
hy —.:rv"+" +1=0 at the point (1, 1, 1).

State Stoke s them em and verlfy it for the vector fuﬂctmn.

!c over the e

Define Christoffel S)mbOT's:é{; S w_that these are not tensors.
[Enunciate the principle of virtualzzork. Four equal jointed rods, -
each of length a, are hung fftom an angular point, which is

“connected by an elastic steing with the opposite point. It the -

- rods. hang_m:thﬁf@fﬁ?" of -a square, and if the-modulus of
ela__shc;ty of the strmg be equal to the wieght cf -a rod show- “

__-_._._AB must be ,/r :

'5'5"5'&;-3

'__ithat unstretche&l length of the strmg IS aJ

Abody, consisting ‘of a cone and a hemlsphere on the ‘same
-base, rests on a rough horizontal table,.the hemisphere bem«:r
“~— in contact with the table. Show that the greatest helg’ﬁt oTt‘he

cone, so that the equlhbrmm may be stable 1s \/3 tlmes the 3

radius of the hemisphere. ;
_ A uniform chain of length 1, isto. be suspended frmn two pomts .
A and B, in the same hurlznntal line so that either terminal

tensmn isn tnnes that at the lowest pomt Show that the span
=05 ge[n + 1} = ]

A particle moves under grawty ina vertlcal c1rcle, slldmﬁ down
the convex side of'a smooth circular arc. If its initial velomty
is that due to a fall to the starting point from a height 4 above
the centre, show that it will fly off the mrcle when of a height

- . 2h/3 above the centre.

()

A body of mass (m; + m ) is spllt mto two parts of masses ’"1 _
and m,, by an mtemal explosion which generates kinetic energy
E Show that if after explosmn the parts move in the same line

as before, their relative speed is J 2 E_(ml +my ) L () .
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