l42nd C.C. E‘x'a'm;,-"1:.gg‘g;

- MATHEMATICS, PAPER - | . |
Time : 3 Hours ] [ Max. Marks : 200

Answer any f' ive quesnons
E= {a) If Uand W are subspaces ofa ﬁmte dlmensmnal vector space |
: V then prove that : i e
. dim U+ W)= dlmU+d1mUr".W -
-(b) -If [S] denotes the subspace spanned by a non-empty subset S
_of'avector space V over F, then show that

[S]— {alal +a2a2 +.._...+a cx,, al,az

a, €F, al',_.-.'... o ES n eN}
2. (a) Show that a set S of non-zero vectors 1a1, az, ...-...',-_tx',,'} 1S
/ linearly depended if and only.lfone _of the a, €S,m>1isa

linear combination of the preceding vectors.
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(b) Show that the only- real value of A for which of the followmg
- equations have non-zero solution is 6 -

x+t2y+3z= ?Lx 3x+y+2:_—lyand2x+3y+"‘?u-

et e
(c) Find the inverse of the matrix A= |3 2 3.
4 e :.-4-7-.,_;. == SR .,«’[‘l -2;“._ _--

RES e u11 Cos"c- COS O , s
. 3.__ (a) Flnd the value of e"'[':r B

e

(b)_The normal at the pomt P(at, 2at) of the parabole YZ 4ar
cuts the same pparabole gk 0. Flnd the mmlmurn iength of PQ

(c) _Show tha _ghe-. '_fes of = s

= . =L - =
- ,.-..-, Pt - L o - _:‘- - --.—_‘_'__-:‘L’ .

s

: =8 - e - e G i L T .
< _:'. --F e *" = b e il I k = — == = =
s 3 /‘4 — - ‘"--o_c-cf;g:r_‘__... o _‘: e e e e

4 (a) Fmd the value of _f /4 I'"é = SN s '_-"'?-r-.? e e

i S TSR _ _
ﬁ (b) ShOWthat -[0 dr‘s"‘T A : e
(c) Fmdthe volume ofﬂlatpart of the cylmder —2—+ ——l wh:ch =

- lles between. the planes y= 0 and y = mx.
5.'- (@) Find the locus of midpoints.of the portion of lines x cosa +
ysina. = p (p is.constant) which is mtereepted between the

i axess | . ,
(b) Show that the equatlon bx? —2hxy + a y 0 represents a pair
of straight lines which are at right angles of the pair given by

~the equation ax? + 2/xy + by? = 0.
(c) Ifthe angle between a palr of tangents drawn from a point Pto

the parabola 2 = 4ax is 45°, then show that the locus of Pisa
- hyperbola.
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6. (a)' Prove that the locus of intersection of normals at the eps of
conjugate diameters of an ellipse is the curve.

“2(a?x? + b 2) =(a : bz) (azrz b2y2)2
(b) Ifa clrcle and a rectangular hyperbola xp = ¢ meet in foy,
e__points ‘1%, ‘., ‘t,” and ‘1’ thenpravemat byt =1
By e -a_’ ﬁxr the: cumq—na@hwl ?u | 3u + a ; prove that

....‘-._r =

,nr-_— 1
. - -

- ‘-u .

4b) Find mg}nvoiu:e udSg
s = a smB aB COta)

e - pefpendicular tangentplanesm.; Tonicoid £oz2=1.
. ﬂr(b) Prove that the normals from “Cet;luatd, {0 j
U e -
x a el s
; "‘.""y?-z-' lie on the come . *F'ﬂ =00
= q...é o %Ma y=B - z—y '
"‘9’“* (@) Solve: (T+xy)ydx+(l xy)xabz 0. gl

~_(b)-Solvery—2px =7 (xp?). =

d*y ey "‘“w":"- - hgﬂl TR

.,(C) Solve : dx; = ZZ +y=xe’ Wy s T ] ;
10. LA =% o Y
@ __S_f""c 5 g e mﬁ%m = el

(c) Investlgate xp? — (x a} =0 for smgu],ar sg}utmn

11. (a) PTOWV"(VXA)*-?A+VV -
- have usual meani 2;15 V.4, Where ‘the symbols

(b) If §(x, y, z) = zp?2 and 4 = xzi — xy? + yz2k, th'en find

—5—(94) at (2, - . e e R
al a ( ) . _ s

(¢) Verify Stoke’s theorem for 4 = (2x - y) i — yz2j — y2zk,

where S is the upper half surface of the
and C is its boundary. sphere i y2 55
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12. (@) Showthat{f}' clogJ_ alogu
_1 Y oN“E s ov/ '

(b) Prove that the covariant derwatwes of the tensors g%, g, and
= a’ a]l vamsh 1dentleally

13. (a) A partlcle 1‘1101.3F s

*"‘“}f

a >b and is pro_]ected fr d_l;n aue ata dlstanee a + b WIth

= veloc:ty PR show thai_lts Ol'blt 15 'y atb cos{-)

(b) Twe equal-force __act ene along each ef the stra:g,_ht hnes e

S l'i'“#'_"";g:a eeeB = ”y ~bsinf - - o
=5 = -“gsin® $be059 o _ - :
B show that thelr central axis rnust for all values of 6, lme o tie

P el = e B g "‘- "‘7'4‘4.;- 1

N P

: = : R . - - *.- —r-“'-.._.,{-‘_.,/n.._.._.._r;_.,...s i
surface- y = =b -'-"'"""-'-' T T AT e T2
T Z Xolem i -l ) R it e Y

14. (a) Asmooth parabohc wire is fixed with i its axis vertical and vertex
“ - - downwards and it is placed in a uniform rod of length 2/ with -

its ends resting on wire. Show that; fore equ111br1um, the roci is
: '_Elthﬂl' herlzontal or makes Wlﬂ'l thehonzontal anan gle 0 crwen

e

e _' by cos.?G = 27 4a bemg the latus rectum of the parabela
- (b) Theend lmks of a uniform cham slide along a fixed rouah
: = horlzontal rod. Prove that the ratio of the maximum span to

: e S S D i S
'the length of the eham is p log— p : where 1 is t,he

* coefficient of frletlon S
| 15 (a) A planet of mass M and periodic time 7, when at its greatest

~ distance from the sun comes into collision with a meter of mass
- m. mo\r]na in the same OI'blt in the OPPOSlte dl['ectl()r[ Wlth
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