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MATHEMATICS 

PAPER - I 

SECTION A 

\tlS\Itf anv four of the folkl>\•ott ｱｵｾ＠

) 

tat Let W be !he ｳ ｵ｢ｳｾ＠ orR' !lencrated by lhevecuxs 1 I. -2. 5. -3l (2.. 3. I. - II and (3. 8. -3. 
-51 

rmd a'-"' ruld duncn.\1011 of\\ 

(bl Find the ｶＮｭｭ｣Ｚ ｴｮｾ＠ nl3tn\ llhtch cooespoods to the foiiOI\Ing ｱｵ｡､ｲ｡ｾｰｯｬＩｯｯｭｭｬ Ｚ＠

ｱ Ｈ ｜ＮＮＩ Ｎ ｺｬ Ｍ ｾﾷＮ＿ｹｴ＠ t :u 
(c) Show thnt 

Jw,·•cu ... 'It• ､Ｎｴ •ＮＡＮｴｯｳ｛Ｈｮｾ ｐｦｾＢ ｝Ｎ ｵＮＨｬ＾ｏ＠
) 2 a"• • 

(d) Show tholl 

t., (o.o) ... /,.(o.o) 
where 

f(x. y} ., 0. if :cy = 0, f(x, Yl • r ''" •;. ｩ ｾｵ＠ ';. ｉｉ ＢＢｾ＠ 0 

(10) 

(10) 

( 10) 

(el Prove ｾ ｬｮｴｴｨ･＠ locus of a hne 11 htch mecl5 the two linen =±mx. z = = c and the ｣ｩ ｲ｣ｬ･ ｾ＠ + ,; 
i·. z 01\ ｾ＠ -

' ' c;m· (cy ' ' 1 ' ' ･ ｭｾ Ｉﾷ Ｍ nn (z·-cT. 

2 (8) let 

A•G ｾＩ＠

hnd all ctJ!en>nluc. of \and the COOe>tlClnd.ng t:tgCtt,-eaors. 
110) 

(b) Ler 

r I t. l 21 l lh 1-f • l - '1 
- 11 ＲＫｾ＠ 7 

be a llen1tnlliJ\ main\. Ftnd a ｮｯｯＭｳｭｧｴｾ｡ｲ＠ matn.x P such Jbru PHP IS diagonal 
( 10) 

(C) Let L ｾ Ｍ H1 he a ｬｭｾ｡ｲ＠ ｴｮｵｴｾｦｯｮｭｴＡｉｏｏ＠ (()I llhicb \\(know mru 
L(I ,O. O) 11..·1), LIO. I.0) (J. I )and 
L(O. 0, I) (.1 l ) 

fmd L (·3, I, 2) 

till) 
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(d) 

J l 
Let L . R -• R be deftnc<l by 

ｾＨ｛ｻ｝Ｉｾ｛［Ｚｾ ｽ＠
LetS= [v,, "'·vi i and T = [w, w,] be bases for R3 and R1 respectiVely, where 

ｾ］｛ｕﾷﾷﾷ［｛ ｢ｬ＠ ｾ［ ｛＿ｊ＠
w1 ］ ｛ ｾ｝｡ｮ､＠ I')=[?]. 

Find Ute matrix of L with respect to SandT 
( 10 ) 

3, (a) l' ind the volume under the spherical surface x1 + i + ｾ Ｒ＠ = 32 and uver the lemniscate r= a2 

cos 20, 

4. 

(b) 

(c) 

( 10) 
Find the centre of J,'Tilvlly of the volume common to 3 cone of vertical ｾｮｧｬ･＠ 2o. and a sphere 
of ｲ｡､ｾ＼•ｳ＠ a. the vertex of the cone bems the centre of the sphere 

( 10) 

Using Lagrange's n'le,thod ｾｦ＠ undctcnmncd rmdupliers. lind lhe stationary values of,.: t y1 
• 

z2 subject to ax1 + by·+ cz·= I and lx + my+ nz = 0, 

lruerpret geometrically. 
( 10) 

(d) Fond the el<lfeme values of 
f(x, ｾＩ ］ Ｒ＠ (x ·yf· x• ·y' 

(a) Two straight lines 

.x-a, Ｍ ｬＡＮＺＺａ Ｍ ｾ Ｎ＠
l1- m1- n1' 

( 10) 

.x-a2 =LA.=t:a 
t1 mz. n1 

are cut by a tlnrd hne whose drrecuon cosmes nre 1... t1 nnd II Show that the length d 
mterccpted on the thtrd lme is gtven by 

)!• ;; ｾ ｌ ｆ ＧｉＬ ｃＥＲ＠ ll•;!l ｲ Ｌ ｾＯ ｾ＠
ｾ＠ Jl vj I /1 m, n2 I 

Deduce the length of the shortest dJsrance between the first two ltnes. 
(16) 

(b) fi nd the condition lhauhe plane lx + my + 1c = 0 be a tangent plano to the cone ax' - bl ｾ＠, 
cz· + 2fyx- 2gxx + 2hxy = 0 

(12) 

(o) Prwe U1al the ｬｯ｣ｵｾ＠ of tlu: pole of tl1c plane lx my n: ｾ＠ p witl1 tCS[X-'<lt lO system of 

conicoids ｾ Ｚ＠ ,, h 1 .=' : I , where k 1s a parameter. IS a straight line perpendtcular to 
,,. + k 11· • k c• 1 t 

the s•ven plane 
( 12) 
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SECTION B 
5 Answer any four of d'" foll o .. 1ng questi ons: 

6. 

(a) From x' + y2 + 2ax- 2by + c = 0, derive differeutial equation nul couUlilling a, b or c. 
( 10) 

(b) Discuss !he solution of the difl'erenlial equation 

ｹＧｾ＠ +( ｾ＠ )} ••. 
( 10) 

(c) A particle moviog iu a straigbi line is acted on by a force which works at a const&Jlt rate and 
changes its velocity Crorn u to v io passing over a distance x_ Prove tllat the tlmetake.n is 

J(u+v}.< 

2 (rt 2 + uv + vJ) 
( 10) 

(d) Find the work done in Stretchrng nn elastic string from length b to length c, the unstretched 
length of the string heing a 

(10) 

(e) If j = 3r;i - ,•·' j, determine the value off { ,dl, where C is I he curve y = '2x2 in the .xy-plane 
c 

from (0. O)to (I, 2) 

( 10) 
(a) Solve 

dl d x!U:- +(1-x).!!L )I =t'. 
d<2 dx 

( 10) 
{b) Solve 

d. , . 
-4- y=xsm.t 
dY 

( 10) 
(Q) Solve 

,dly !!L 
x· dY1 +.x dY - y =fe'. 

( 10) 

(d) Reduce 

xy(1t) -(x2
+i +t)*+ .cy =0 

to Clatraut's fonn anti find its singular solution. 
( 10) 

7 (a) A particle is projected from an apse at distance "c.' with velocity ｾＲｰ Ｏ Ｓ＠ ,.•, Jr the force 

direcred to the cemre bep(r' -c'r ), determine the equation of the orbit Ｈｾ•＠ being a constant), 

(14) 
(b) A uniform beam resrs tangentially upon a smooth curve in a venical plane and one end oftlte 

beam rests ｾｧ｡ ｩｬ ｴ ｳｴ＠ a srnooth vertical wall , If the beam ｩｾ＠ in equilibrium in any position, find 
the equation 10 the curve. 



8. 

-1 ofK 
( 13) 

(c) A solid right circular cone of vcnicnl angle 2a. is just immersed in wntcr so lltnt one generator 
is on ｾｴ ･＠ surt:•ce of the liqwd. Determine dte ratio between d1e resultant dm1st on the cun•ed 
surfuce of the cone and the weight of water displaced by the cone. A I so ·tind the angle 
between the resultant tJmJst and the ax1s of the cone. 

ＨｾＩ＠

( 13) 

If u /: Vv. \\ here 11. v are scnlar fields and J is a vector field, find the 1·aluc of f . curl f . 
( I U) 

(b) If 0 be tlte origitL A. B. two fixed points and P(x. y. z) a ' 'ariable point show thai' · 

curl (PAx PB Ｉｾ＠ 2 AB 

(c) Using Stokes theorem. detenmne the valne oflhc integral 

J (y<it + =dy ·Hdz) 
r 

wber<- r is llte cu1vo: defUJed by 
., 1 , l 

x- + y- + z-:: a : x ..,.. z: a 

(d) Prove that the cylindrical ｣ｯＭｯｲ､ｩｮ｡ｬｾ＠ sysl.cm is ｯｾ＾ｯｧｯｮ｡ ｬ＠

( I ()) 

( I (I) 

( I 0) 
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PAPER · II 

SECTION A 

I, All$Wer ;my foor p:u1s: 

I 2. 

(a) lf jlz) is analytic. prol'e d1m 

(a:l + :1 )ir(zW = 41/'(zll', z = .< + ;y 
( I Ill 

(b) Evaluate the double integral 

JJx2dxdy 
ｾ＠

where R 1s the region bowtdcd by tltc li11e y = x aud the curl'e y = x1 

( 10) 

(c) Fh1d d1e basic feasible solutions of !be folloning system of equations in a liliellr 
programmJog problem ｾ＠

x, + 2x, + x, = 4 
2x ..- x +-5x =5 

1 2 1 

( [()) 

(d) Show that the set of cube roots of unity is a finite Abelian group "ith respec1 to 
multiplicnlion 

(lUI 

(e) Sfiow ｾｴ｡ ｬ＠ the runciion f(.x) defi ned by 

/(.t)=l, xE[l.oo) 
X 

is unifonnly conlinu011S on 11. co). 

(a) 

(10) 

Proye t11at tile sci of aU real munbers of tile limn (a+b.Jb). where a aud b are mtional 

numbers. is a fiel d under usual :tddition and multiplication. 

(bj Show ti •al !hc lransfonnalion 

Ill: 5-4z 
4z-2 

tuaps die tmit ｣ｩｲ｣ｬ･ ＩＯｾ］＠ I into a circle ofr;1diuS ｵｳｴｩｴｾ＠ and centre al 1/2. 

(c ) Sho\1 thatlhc series 

4 Xt4 .:C4 
X +-- 4 + 2 + ..... 

1 + .< (t + ｸｾＩ＠

is not unifonnly convcrgem on [0. I], 

( 14) 

(.13) 



.l. (81 ｅｾ｡ｭｩｮ｣＠ Ulc follo11 lng funcLion for cx1rcma 

f(x.,x2) -.=x: -6x1x2 +3xi - 24x, +4 

( b! Usc coolour inlegmtion LcclmJque Lo find the ｶ｡ｬｾ･＠ of 

j d(J 

2 +cos8 
0 

(c) Usc ｓｩｭｰ ｬ･ ｾ＠ meUJod 10 solve 1hc following linear progrumming problcn1 
Maxinu?.c Z ＲＮＮ ｾ Ｌ＠ -x; + 3x3 

subject to constrainJS 
Jx, + x, - 2:c, 5 6 
2x1 + 5x, + x

3 
S 14 

x, + 4x7 + 2x3 5 8 
x,, x, . x, ｾ＠ 0 

4. ta) Sbow thai 

(iJ 11(.<)" ｾ Ｎｴｴ＠ ｆＮ ｸｾ ｏ＠ is continuous on 111. "') 

tii) lltx)=•'"'·' isconLinuouson R 

(1 <lt' ll 
( 13) 

(13) 

( 13) 

( 13) 

{b) Show 1hat lhc sci S = [I, 2, 3, 41 forms nn Abcik'lll group under the operation or 
multiplication modulo 5 as defined below. 

:r mod 5 I 2 3 4 
I I 2 3 4 
2 2 4 I 3 
3 3 I . 4 2 
4 4 3 2 I 

r ( ) {
..,,·: - ｾｾ ｾ＠ ' "'''""' .t, v " 0 

(C) I ,I :r,y = x- t ,1'' 

Oe ll'h el'tx=v =O 

ｾﾷｦ＠ ii',. 
sbowlluiL&t (o,u)-' - • -

ｄ Ｎ ｾ＠ 0·0• 

SECTION B 
5. Answer any four pans 

(P) Perfonn four ilerntions ol' the b1secuon meihod 10 obtain a positive rom of the equation 

j(x) = ;cl - 5x + l 

(b) Apply Cbarpit' s meUJod to solve the equatinn 
1z +p' + qy+2y'=O 

(C) (i) Convcrl 23987() decimal to -

( l l ) 

.( I .j ) 

( I (I\ 



( I) Octul number: 
( 2) Hcxadccmtul number. 

(i •l E1 ninole !he ｦｯｬｩｯＢＧＢｾ＠ e\pressions b1L11ise 
I I I 78 OR 87 
!21 Ｗｾ＠ XOR ｾＷ＠
(JI 78 AND ｾＷ＠

(d) Dclenrunc tl1c rCSU1(1•ons 011 f../, and b ,r 
2 , 2 

4 /&(1) ＫｾｉｩｩＩＫＡ［＠ fl.t) c I 
a b c 

IS a poss1ble boundar) surf.1ee or a liquid 

te) Find lhe momenl of merua of a unifonn In angular lamma :rbout one side 

(, (a) Soh e 

a1
u =c2 a2

u 
ik2 ikl 

J>ll'en U1at 
(I) " • 0 when .x - 0 for nil 1 

(if) 11 - 0 when x • I for oil r 

bx 
(Iii) " 2 "Q· () < .. < tl, , - () 

b(l -.r) 
a l - 11 ,a < :c < l, r - 0 

(iv) ｾ＠ ｾ ｯ＠ nl 1 .. 0, x in (0, I) 

I Ill) 

(Ill) 

( I II) 

Ｈｉ ｾ Ｉ＠

(bl Write n BASIC program to e,·nlunlc a delinire in1egml bv Simpson's one-lhitd rule, Ada pi d 
10 enlu11te 

J (.rJ +sin .r )cLr 
ｾ＠

b) tW..mg Ill StJbimCI'\ ols and indJCaung 1\ hich lines are to be modified for a specific 
problem 

( 13) 
(c) Appl) Gauss-SeJdelnerauon method forthree nerntions to sohe tbeequauon 

｛ ｾｾ＠ ｾｾ＠ :l ::][:. l]-[1
3
Sl - 1 - 1 10 -2 T) - 27 

- 1 -1 -2 10 X. -9 

( 13) 

7 (n) /1 IWO·dl01Cil5101181 00\\ field IS gl\'ell b} y/ ｾ＠ >)' 

(I ) ShOll that the llow IS 1rrigobonal 
(u) Find the ｬＧ｣ ｬ ｯ｣ｩｴｾ＠ I>Oiemiol 
( ii1) Veri()· thnt V' nnd liS ｣ｯｭｰｬ･ｾ＠ ｣ｯｮｪ ｵｧ｡ｴ･ ｾ＠ salis(v the Laplnce equation. 



tiv) fin d the streamlines and potential lines. 

(b) Solve· 

ifz 3 ;)', a': lx•Jy . ( ) a;:r- iko/ + 2 fb.' = e +son x-2y 

( I -I) 

( o) Appl) Runge-Kmta mcl.hod of f01111b order to lind an approxunate value of )' when x = () I 
and 11.2. given that 

dv , ;;;=x+ y·,y = I when ;r ｾ＠ () 

( 13) 
A solid Circular cylinder of' radius a ro1atmg about liS ｡ｾ Ｑ ｳ＠ IS placed gently w1ib ItS axis 
horlzomal on a mugh plane. whose inclination to the horizon is cc. Initial ly the frlctlon acts up 
the plane and tbc cocOiclcnt o( (riclion is f' · Sbo" tbal tbc cylinder will move upwards. if fl> 
tancx Also show that the lime that lapses before the roll ing commences is 

an 
g (3pcosa -sin a) 

where n is tho 1n11ial angular vclocil) ol' lhc cylinder. 
( 14) 

(b) Write a program in BASIC to fin d n root of an equation by Newton-Raphson method. Adapt 
it to solve 

.r'-4f+x+6=0 
using initial appro:-<imatlon as""= 5. lndrcate which lines are to be changed for a drffere11l 
equation. 

( 13) 
(c) ａｰｰｬｾ＠ Newton's forward and backward difference fonnuh,te Ia C\•alualej{l .2) rutd}l3.9) 

ｴ･ｳｰ｣｣ ｴｩ ｶ･ｬｾ＠ from Ote data . 
x : 012 3 4 
/(.t) : I 1.5 2.2. J .l 4.3 

( 13) 


