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1. (c) Find the values of a and b in order that
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x->0
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2" (a) Investigate for what
x+y+z=6,x+2y
have (i) no solution,

values of 7t, u the simultaneous equations.
+ 3z 1 0 x + 2y + )tz u
(ii) a unrque solution, (iii) an infinite number of solutions.
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3. (a) LetW = {[xr x, x.xol, .Ra l2x, 13xz = 4X, + x+].ShowthatW is a subspace of
R4. Find a basis of W and extend it to form a basis of R4. Do the same if
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' late is T(x,Y)=4x2-4xY+Y2. An3. (b) (i) The temPeratu re at a point (x,Y) on a metal P
us 5 centered at theant on the Plate walks around the circle of radi

origin. What are the highest and lowest temperatures encountered by
I the Ant?

(ii) Evaluate the integral li**"' o*oy by changing the order of integration'
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3. (c) A sphere of constant radius 2k passes through the origin and meets the axes
in A, B, C. Fi the locus--of the centroid of-the tetralietFron OABC.alSl

-1 -

W ,4 tQ,o,o) 8(o,b2o) <(o,o,<-)

Aod"irla Lk <,r1,,lL-

A

al^{l[ .tpLte +
eN-e)'

L

t!( l<t Or.: l.CLt tp,r,1[". 4r
b

JPh^+ oAB( 14 r L+ 
9t+ zL -O1 - by-cz =6 ^O

+L" rphlL La 
^od;1; 2K u__ _ah_

v2_ -blr_

)
(gJ'* (bt,\' * a,r)'.qE r €

u I -. /r-* &.^tv (-Qk p1.;'t,

\ 02+ btt c L LK o
^)OLJ t,,fiod * tL trtolrAt*. o,t6c ( "g'i=r::r 9t4Y La v

\
1t+LL<27 t

Y

2) o O,*f
r.t+ g,t+\L= (z- ) )P 117 rod*

c,&L

-}.e^u_ tL

Oe -- zr

{+-n1j i 5t 7l= \bl\/

-,trt gLt .L1 pL

+91

Z
')
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4. (a) Let V be a 4-dimensional vector space over IR and let T e L[V) whose matrix
with respect to an ordered basis {u,, u, u., uo} is

[r or
[r r -r
lo I o

l,rr i,]
Find the matrix of T with respect to th6 basis

{u, + u, + 113, ul + u2 u4, u3 - u4, u1 - ur}' 120l
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SECTIOI{ - B5. (a) Find the orthogonal trajectories of r = a (l + cos nO). t 101

e9ioe4 ,4lrcfrD" e1 cuan ^( = O (r -t colno)
. "fPq/^g Loqor:1t,,11.t

dou)

togr: logo .u

@'ffiy.*
d-
v-

{og(r + Co)nO)

g.t

-asi.(n o) cls

t r + (OJrlO

-G.b q&t o(fl,.o
9,3"01 f^cg 

" 
utd.ior

Yloo el bv '€.-tq+do
, g?-. dO t( (:n)

dk Ji a( ng
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)
IL r i-r ( ao)n. d( -

-g - 1'cq316 o1") . dlnelrl
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( (-t(O)'/\o: 2
61 .!,Jc.rf.h$ J),rnO - .LJ;.(oEy),r< y*

7)^, n.. logR
" toa ( ';"('\ol-)) +lot c

v { (c 1 s;n(^01_)t 
)''"" = (u o - .o.,1no;14)r,"

c4
4$t

q +l< ^an;^'A d+Lq*^oJ &i,"b}

4 G^) Jr4(nO )
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of parameters method to show that the solution of equatiolt
5. (b) Use the variation

initial conditions v(0) o, y'(o) o IS
d2 v I dx2 + ky 0(x) SAtisfying the

t 101
y(,.)=i $0{,)rinr.{* - 0 dt .

9i^,% di{rt"dt^t .qf"fr*, @'*KL)U = 6(,
.el"&(c*]/*t-,hY l.*,ts"" dV @,nvr) :o v)

q co)(P17
:

dOt r ?or.bt l,"r J$(r.rt YP -_ A:gn ,

- vR"Jk,q.9. A
J t^)

'.r R

LrJ r L{Vl-Vu,l
b-*

E :=-
I l^,

) A - sinCr,) St
K

(3= JWlt l
K

H (r)= c r (oJ( L*) + cL Jin(r,t)+ co1(rc,t)

J
- s;aLk,_) (L")

K

JO}J + st](/{].)
K J"D*t^t co.\d;Is^4 ,, $(o) :q)

L$y^ {LL)

zl 9Co) = cr t I x./( t))K o
(rc

vv'(o) = o = KCI -+ p .u,,"*)dc*)[; 
"

()( qt-ts

t

&--

C'Fa (1 COJ(Ka)a
c2-sr (K,c

K

C( -- cr.:O

a

litattutc4
T

fi Tlltft

t
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Not, 9(u-- -.o.JG_u
K

sioLkt) {tt)dt t sl!g-L)
J

@r(L{) (e) d+
K

J gP(si''r'tcor(rt) - sin((+) .,9*E^)) dt

IP(t) sra rra-sy dfl<

4 "r.y*

11"n cc U.

5. (c) A frame work ABCD consists of four equal, light rods smoothly jointed
to form a square, it is suspended from a peg at A, and a weight W is attached
to C, the framework being kept in shape by a light rod connecting B and D.
Determine the thrust in this rod. tfol

9;'c-,rt arYo- pu yd, WL"[,a.urut u,r

A

r,noo{hL1 ;o..bd lt&. r ?uo{-e

ut lA=o,*, t^gt t Lrqtc g D

ht rod

7l^r.r4 L -1

...""&g BD

', tL eod

c

u)

8o' xol,
l-Lt

fior o -s-c,/l gr.tlr A;^irlturra ,
"ldhc,l .^16(r eqaote,e ( 

6o, ,r.At tgg1!!L,-.)

-o
Tt(60) r d(ec; - o

------.

^(,

)
Y(...): !

l< 9(t) .s,n t(t-+) at
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F l",g*^" AL*-Lko =

gO =- 2BO ,
T O COJ€

1 orJ;^O

4 T f,Lrolar.'ao ) +,.JR:-acoro) =o

'z) 20 T cojg _ 2q q) slag =O

)

a
T = .;r tc,n6 "!t

Atacl- fl+ +l"x'at- ,aOd

v
5. (d) A particle of mass m, is falling under the. influence of 

-gravity 
through a

- ' ' 
-"dirr- whose resistan.e "qua1" u times the velocity' If the particle ,were
released from rest, determine th6 distance fallen through in time t' [1Ol

gix-o PoffLl4 *4C.y"
t l.,n.lo,,ty ut *y fr.^f t

J

t
lv t

gl.^rl+o^a

ryfnO

q,q-L _ d+ltrt

-=)
.r I erJfu,^ & tr I'

qA"t% dL{oto,

t oz d/at
ft1"t 

= _g

I

a--tiog

t( o"+ I4r\rnl o
3 *ta 1.{. Nqhd e#.^,-td

,g|rd-trb"
:tqaatro.

o I ^ -U/-'F\L,e

T= ul

(r-"':;
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?o-\hda j"hz(Io)

[[.ron t--o1r.--o)

o (oar ll,n)

+ rg-t
t+

,: of t-o ; vel6

=/^l-1\\r,/
.s,Jot)

r€)
o ( {,n)

{.= cr t rz ;[tat^11

4 crr c.r- -- o

<=- "t t -ol ,( : o-::::_
pn h,tta C!,ntii)
,lt:

to"d.*4,

Qrr.)r,. J8t^rle9 __o

- /alo

--lz*

?

Jl% q il-z p;>looe fu p*t* ^on [dL. +t ougX; 
Lt

5. (e) Represent the vector A = zr - z)! + yL in cylindrical coordinates. Thus
determine Ar, A. and A,. tl0l

g;^,x.n ,"&d, A,

4 Q=

2) a=

'/ ott=e

z,cj + gu
L6

f o

ar

7

ZK

)

t-6

(r( to.,t

?

r{0
-l co{ i"{ + /l"F 3+

1v) (L)

i+

-to fe^^r{.t+ to
cALn&ua/ oo(.t"d,

( J, Q,.)

nl;.rdt;tr.l
iJ __ ?</tJ 

=

$ = t'arhp 
i

,\^L=t<

-sr.,,Pl* .or.1 |

(o) I -r;ap I
c*<duo*,t

col{ -ri",rl o
trnl

6

Lo)

o

j

)

corF

* siq4

o

...,/
co, P

o

I

J

K

I

K

L= nL o

r,L

t2
ru

-t
+

) ..gr/n

@r{i-s,.p } ; S= ,ray'
K 7I

I I + a:/
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ny=
Ao 

=

47 =

.7as( I srntt

--zstnp - LJ cof1g1

t s;^g

?*l. At e i', a/ ,,€ **
z(cor( -i-r,",.p $) - Zlfcotp)(r,^p?*.or(A ) + (f:;np)tA=

I z-cor/ - .f rio crL)) i * ( -L f -LJ.*.0) 
6.

* Js;qE t
b tL zv.rclt-i&er) *.tut U &,:.a/ .o$.L'^o1,

il-cL tL *odt
::

6. (a) Solve (D'- 1) y = cosh x cos x + a*'

.Arrt'.tio&^i tryofrD, 14 DLt =oJ
(e'"*{ -% b"^.frr" .o c.F_-

[131

C,et * Lue-L
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NOt") ?ort'.rlar Jioq^"!
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PL -- ' _ (cOsh,,r- cOjrr _t o.)
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-

z- tPa,-t,; z ( Oa-t, (o--r )
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c 
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6. (b) A uniform beam
wall and upon a
position of equili
a)'/t'

of lensth 5a, rests in equilibrium

"*ootT, 
p€at a distance b from

brium the beam is inclined to the

against a smooth vertical
the wall. Show that in the
: wall at an angle sin-l (b/

[101

L?L b^gU V lt<D,*\ [.- zq )
eryJilt\tut1 a3cdut Jnloo*5 ver"Aq/.

r^rol-l
ob

o w

B - lrc ?Lg- of d.i+o-to .b 6rr:-. ."11
d B4=b
ago

h

O - t'e &^tr_ ,ltr ltr tocl

NOt-)
 rt'1

G
Z

14- Q 4A

A CoJ"( bcot"t o
Nor/ . ,Ahral d6(K drr.t't ,qv* rco[

w r ) C("r.1) --o (t" l/\i4)
-d) d C",r.r ) =-3

a

n

I

t ( C[roJ^- b cota) --o

- oJ)nA + b cotcL ,( o

siojo( = blq

z)

'J+*u- tL le,r,lt

(,Jil )
-i

S tO(

OFF IC E: 105-105. ToP Floot'
'S Kancham's Blue202 R.K

P.T.O



35 of 50

5. (c) The end links of a uniform
Prove that the ratio of the

chain slide al,ong a fixed rough horizontal rod.
maximum span to the length of the chain is

,,.*{'..@i I10l

Le* ,rfi""JU to^p [^oq 
-U{ t^d^h b

Atb 9a

-$wq ^od 
i4 ,totgtt ; G*.

(,xt(fo.# dyfrrfcf, k 1

W^a tt &.

T

ot -1_"b3_1p-, =, aocti-e, .., olrD ,n0.<:.lta . lR

t D'.1 lI, u'4 t"r"- 
4r tstt n on a R.

r^|( %.+ +u.
'z-- rR

?A= R
TAlr* -- yn T

-.) t: ltonge

: a-Ui
r^d)t 

'> 9t:l;t<;u-t

t t"ga dl, A cU-,;'//<
'?1 .t -- c log t stcprq + +a{pr;

( =( r%Lo{f Jpo-.,
4{ il< Ll6-

'' uYad b6u !r 
=

&
LI

{og(, + / t+t
) @/a

Art

)\l + 2q

r\
tk-q d< pra-tt

I
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6. (d) VerifY Stokes
! - ,a k, where S

theorem for A (v Z+ 2
2

H

)i+lYz+41
=0,x=2,y=2,2=

[ 17]is the surface of the cube x = 0' Y = 0,

2 above the xY Plane.

gi"r. A-- (g -z+ r) l+ (y-ea.r)i -aa e
q t/D)

t,oLra- S - .r"r[ou A(4^4 LilrL @n' "1 6 nlf8tt,",o1
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I

cii)(,^u J*h#ol JF.a? J Q"a" + \r4 * azd:--)

"t"t AB :- t - o-6 zi y'-o)z--o ) el=ctzzo

z) Jaax-- 'l ,o* .=\
o

I*f 6( :- L=L.,9= otz- ) z=o ) d.:cl?_.o
'"1 !Lr

oJ 
tq 8

--
cD i- :ilz

n o)ra*
L

&{oo) g= LtL--o

-8t
ols^? o*\ nLzO) y, tloa, aoo I

\ I ol
)rdt = -8q

el

Ao^,r A,O tK ro"d w 1Qe-,co-&e
7. (a) Find the general and singular solution of y2 (y - xp) = xop2. |L2l

9,f - d,1= -Y
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8. (a) By using Laplace;[qnsform rnethod solve the 1o3-z#+5D]y=0 if y(oi = o,

9*,, d;tfr"td

*r,pbag \bo ,n

.+
!Acdr"e4 (f-ror3$.J. o

bA ::.dta
bto) =O
3'(o1= I

L Lasg) + t-(-rot9 r L(soy) = o
4

I
f qv) - pLY(o) -Ps'(o) -g.'(g
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4t (E o!)
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s leLLD-yb)) 
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v
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8 (b) A heavy particle hanging vertically from a hxed point by a light inextensible
cord oi length I is struck by a horizontal blow which imparts it a velocity
2J(gl, prove that the cord becomes slack when the particle has risen to a

heieht 1r above the fixed point. t15l
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8 (c) Show that A = 12x2 + 8><y2 zl i + (3x3y - 3x}') J - (4y' "' + 2f zl k is not
loslsolenoidal but B = xyz2 A is solenoidal.

,ro\.1-oidal ,.*ot A + 9,4 =o ( d,'v,{}. o I_/
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8- (d) veri& Green's theorem in th ptane ror {(er2-ey2)ox+(ay-6xy}dy, where c is

-r-the boundary of the region delined by: y = "fi, y =;2 lt2l
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END OF THE EXAMINATION
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