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MATHEMATICS 
ＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭｾＱ＠

AnS\Itr any frur of the foliO\\ mg 

PAPER · I 

SECTION A 

. I 

(a) Suppose U and W ｡ｲ｣ｳｵ｢ｾ｣｡＠ of the vector spareR' (R) generated by the :.cts 
81 {II. 1.0. - I ).1 11.3,0).(2.3.3.- 1)1 
B: ; f(l , 2. 2. - 21 (2. J.l- J). (I 3.4. -3)} 
respreu•ely Oetemune d•m c U• WI 

(b) Find the eharactcnsuc equ.tlton of the main\ 

ａ ｻＭ ｾ＠ ｾ＠ :1 
I I 2 

And veli fy that it satisfies by A 

( 10) 

( 10) 

(c) If a ｈ ｭ ｾ ｴ ｩｯｮＮｦ＠ is ;uch that its dcrivutivc.f' is continuous on [a, b]and derivable on ]a, b (, then 
show 1hm d1cre exists n number c bet weco a and b such that 

I 
/(hi • / (•) • tb •>l r<•J ., l(b- a)' }"(c) 

(d) If 

I x'i 
f(r. y) • x' + ,' ' 

0 . 

(.r,y) ｾ＠ (0.0) 

(x,y) = (0,0) 

Show that both the partial ､･ｲｩｶｾｴｩｶ｣ｳ＠ exist at (0.0) but the function is n01 cootinuous thereat 
(10) 

(e) If the three c:onc:urrent hncs 1vllOSe d1recrion oosmes are (it. m. rr1). (/; .m:.rr:). (l,ms. n,) 
arc coplanar, prove thai 

[

/
1 

111
1 Ｑｾ＠ I 

/1 "'1 nl =0 

,, "'' ,, 

2 (a) Show that the solutions of the diiTcrenttal etluation 

2'
11

Y -911•• +2v., () 
tlr' clx • 

ts a subspace of the vector space of all real valued continuous ftmctions. 
( 10\ 

(b) how that ve<:tors (0,1, -4), ( I. - 2. - I). I. -4, 3) are linearly dependent Also express 



3 

4 

('0. 2. -4) as u lmear combonanon ot' l - 2, - I) and I. -4. 3). 

(c) Is the matrix 

[
6 -3 -2] 

A • -1 - I - 2 

10 -s -:1 

sornilar ovet the lield R IQ n doallonaJ ntauix? Is A somilat over the field C to a doagonal 
mrurix? 

(10) 

(d) Detemune the delinueness of the following quadratic form : 

q(x1,x,,-'ll•lx1 t-zr1) [ ｾ＠ ｾ＠ Ｍ ｾ ｝｛ Ｚ Ｚ｝＠
- 2 I I x1 

(10) 
(a) Find the 'alues of a and b, so that 

'il+ncon)- hsm,-
1 Ll "' ·--· ; 

What are these conditions? 
(I()) 

(b) Show that j(r)! .: l .r) 0 

satisfies, under ccnuin condotoons. 1he llquation 
()z i'Jz 

:r -- v- =21' ar · q., .. 

Whal are these conditions? 
(tO) 

(c) Find the surface area g(llerated by the revolution of the cardioids r - a (I + cos 0) about tl1e 
inotial hoe 

(d) The funcnon) os defined on lo. II by 

(a) 

f<,·lz(-t),..1n(tt+-l). - 1-s: .• s.!.. liEN 
lr+l , 

' I J<•) dlr 

• 
Does not converge 

Find the equations of the thn:e planes through the I me 
x - 1 y-2 1-l -=--·-2 ) 4 

Parall el to the axes. 
(b) !'rove that the shoncst distance between the line 

(10) 

(10) 



(C) 

(d) 

J of 9 

% = r Inn e,y = 0 
and any tangent to the ellipse 

r sin2 6 ﾷ ｾＭ y. rr. r · o 1 

is constant i1' (englh. 
( I ()) 

The plane ｟ＮＺＺＫＺｅＮＫｾＭ 1 cut the axes i11 A,l3,C. Find the ettuation of the cone whose venex is 
,, b () 

origin and the guiding curve is the circle ABC. 

Find the equation of the cylinder generated ::_= L = :.. . tho guldirlll curve being the conic 
j 2 3 

: = 2,3x' Ｋ Ｔｲｹ ｾ＠ 5y' = I. 

SECTION B 

(10) 

( IU) 

5 t\ nswer any four of the following : 

(a) find the ｯｮ｢ｯｧｯｮ｡ ｬ ｴｲ＾ｾ･｣ｴｯｮ･ｳ＠ ofthafumily ｯｦ ｴ ｢｣｣ｵｲｶ･ｾ＠

x: v= 
---, - - ; - = J.i! bein&a parameter 
a lr ｾ Ｌｻ＠

( 10) 

(I)) Show Ｈ｢｡ｴＢ ｾ＠ and c"' are linearly independent solutions of 

<I'•· t!y -·-- 5-+ 6v= I) 
dx' dr • 

Find the general solutipn wheny (Ui - U and 

<{v] = I 
Ux ｾｦ •＠ • 

( 10) 
(c) AB, BC are two equal, similar rods f reely hinged at Band lie, in a straight line on a smooth 

table. The end A is struck bra blow perpendicular to AB. Show that the resulting velocity of 

. 'I . fB 1\ LS .J- Umes o 
2 

(d) A triangle ABC is immersed in a liquid with the venex C in the surface. and the s•des AC. 
J3C equally inclined to !he st•rfaoe. Show that the vertical tl1rough C .divides the t1iangle into 
tvlo others, the tluid pressure upon wiUch are us 

ｨ ｾ＠ t 3ah: a ' + 3a:;h 

( 10) 
(e) Evaluate 

IF"'' 
0 

Where F ｾ ＨＧ｛ＭＳｵｳ ｩｮ Ｇ＠ 8cosOi + a(2sln 0 - Jsin° O)j + bsin 28k] and the curve Cis giVen by 

,. : aCo$01 + a sinOj+hO/; 



6. (a) 

(/ 
·r ;r;r 

varymg .rom -to-
4 2 

Fiud tl1e frullily of curves whose 1angents form an "angle with U1e hyperbola xy C. 
ｾ＠

(b) Apply the method of variation of parameters to solve 

(D' Ht' )y= cosecox. 

(c\ Solve 

d'y 2 dy n' 
ＭＫＭＭＫＮ［｟ ｹ ｾ ｯ＠
dx' x dx x4 

By using the method of •·emovul of lirsl Uel'ivate. 

(d) Find the general solution of 

d1 v dy 
(1 - x') -· - ·2x-+3y;O,lfy = .r is a 

dr7 ta 

Sol uti on of it 

4 of'•l 

(10) 

( 10) 

(10) 

( 10) 

7 (a) A right angl<-d triangular ｲｮ ｾ ｭ＠ floats in a tluid ql' whid t the dcn>ity vari es as 1he deplh with 
I he right angle immersed and the edges hori>.ontal Show that 1he curve buoyancy is of the 
loCin 

8 

r' sin' a cos' e = c' 
(14) 

(b) A he.avy chain of length 2/ has one end tied at A •md t11e oth.er is attached to a small heavy 
ring which can slide on a rough ho•izonral rod which passe.s Uuough A. If tlte weigh! ol' the 
ring be 11 umcs the weight of 1he chain, show JJJat its greatest possible distance from A is 

ｾ ｬ ｯｳＨ＠ ｾﾷｊＨ ｉ ＫｾＧＩ＠ J. 
Where 

.!_ _ p(2n+l).l/ being rhecoeflicient ofl'riction ;. 
( 13) 

(c) l'wo like rods AB and BC, each of length la are freely jointed at B: A£ can 1um round I he 
end A, and C can move freely on a vertical straight line through A and ihey are then released, 
lnitiaUy the rods are held in a hori.zo•Jral line, C being io coincidence with A and U1ey are 
lben rel"llSed Show that when the ｲｯ､ｾ＠ ｡ ｲ ｾ＠ i uclined at ao angle (J tu tho horizonial, Ute 
angular velocity of either is 

( 13) 
(a) Show thai 

Curl (;;x;) a 3,:(_ -) -- ,:--+ - a r 
r 1 r " ,-3 · 



Where a is a constant vector and 

(b) find the curvatme and torsion at any point of the curve 

x = o COS 21. y = o sin 21, : ... 2a .sin I, I 

(c) Evaluate the surface integral 

j{yzi+ =,) +;ryi) . c1;; 
• 

Where Sis the surface of the sphere 

.Y= t y' + =' = I in the first octant. 

(d) Apply Stokes' theorem to prove thai 

J (ydx+zdy+ xci=)=-2Jix.a', 
• 

Where Cis curve given by 

' x'+ y +r- 1ar- Ｒ｡ｹ ｾ ｏ Ｌ Ｚｲ Ｋ＠ y a 24 

5 of' 9 

(10) 

( 10) 

( 1 0) 

( 10) 
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MATHEMATICS l 
ＭＭｾ＠ .. ｾＭＭｾｾＭＭＭＭＭＭＭＭｾｲｾＭｾｾｾ［＠

Attempt any four parts· 

PAPER - II 

SECTION A 

(a) (il Prove or disprove that if H is a nonnaJ subgmup of a group G such that H and GIH 
<tre cycli c. then G is cyclic, 

(5) 

(ii} Show by counter·example tlw U1e distributive laws in lhe definition of a ring is not 
redundant 

(5) 

(b) (i) In the ring of integers rnodulu 10 (i,e, Z1,, $ 1,1, 0 ,.) find the subfields. 

(5) 

(ii) Prove or disprove that only non-singular matrices form a group under matrix 
mulliplicari on, 

(c) Show that the series 

:L :-1)•[ J.,>:J_,] 

ls conditionally convergem, 

(d) lf.f (:) u - fl• is analytic and 
y - e4 ·' (x siny-ycosy) 
then find t' andf(z). 

(e) Sol vc tJte following LPP by graphical method: 

(a) 

Maximize Z 5:c1 1 7x2 

subject to 
x, +.rr.S 4 

.3x
1 
+ &x

1 
S 24 

!Or, + 1x: S 35 
x1• X2 ｾ＠ 0. 

Applying Cauchy's criterion for convergence, show that tJ1e sequence (s..) defined by 

1 J 
r =- l +-.,.._+ ... 
'" 2. j 

Is not convergent 

(b) Expand 

I 
f(:) (z+ 1)(:+3) 

In a Laurent series valid for -

(5) 

( 10) 

(I 0) 

( l 3) 



1 of' (l 
(i) I "- lz l< 3 
(i i) I zl > 3 

( 13) 

(c) Show ｴｨｾｴｴ ｢･ｲ･＠ are oo simple g<oups of order 63 and 56 
( 14) 

3. (a) Prove ｴ ｨｾｴｴ＠ every Euclidean domain is PJD 
( 14) 

(b) Show that 

IJ (x- y) t!xdy 
o (x+.v)' 

Does not cxisL where 

D= t( .r.)I)E R' lOS .r S l,Os y Sll 

{c) Solve the following LPP by simplex method 
( 13) 

Maximize Z & 2.r, <· 5x, + 1x, 

Subject to 
1t1 + 2x1 • 4xJ s lOO 
x

1 
+ ·1-X1 + h) S 100 

;r1 + x,. + 3x1 s: 100 
x,. :c1, x1 C! 0. 

4 (a) Iff R' -) R such thar 

{ "*' -y') /( ) . ｾ＠ ' • (x ,y),. (0.0) 
x,y = x + y 

0 , (x,y)• (0.0) 

Then show that f., "'.[;,· 
( 13) 

I b) Using residue Lheorem, evaluale 

illf (/0 
o ＨＳＭＲ｣ｯｳｾＫｳｩｮＰＩ＠ · 

( 14) 

(c) Slow tl1e following minimal assignment problem: 

klan -. 1 2 3 4 

I 12 30 21 15 
0 18 33 9 31 

m 44 25 2>1 ll 
IV 23 30 28 14 

I 

SECTION B 

5 Attempt any four parts 

(a) Find tlte small es1 positive root of equation 3x+ sin x - e·' = 0. correct to five decimal places, 
using Regula-falsi method. 

( 10) 



6. 

7 

(b) find the integral curves of the equations 

(o) 

ｾ ］ ､ｹ ｾ ｾ＠
(< + : ) y (>+/) 

(i) 
(ii) 

Mul tiply 1 OJ, With IO.I2 

Draw a diagram of dlgital circuit for the functiort 
F(X, Y. Z) YZ + XZ using NA,\l D gate. only. 

ｾ＠ of'•l 

( 10) 

( 10) 

(d) Find the ｶ･ｬｯ｣ｩｴｾ＠ ＼ｾ ｴ＠ any point due to a number of straight parallel vonex fi laments in an 
lnfiui te.ly extended ｭ｡ｾ＠ of hornogc.neollS liquid. 

(e) Show that moment of inertia of the area bounded by Ｌ ＮＭｾ ｡ Ｇ＠ cos20 about its axis is 

(a) 

Ma' ( •Ｍｾ Ｉ＠
16 l J 

Solve 

if': ii: 
a.2-OJ? ｾｸＭ ｹ＠

(b) Write a computer program using BASIC' to solve the following problem 

f
,.., t ｳｏｬＮ｜ ｾ＠

- dx 
ＢＧ Ｇｾ＠ ,'( 

By trapezoidal nrle 

(c) Derive ｴ ｨ ｲ ･･ｾｯｩ ｮ ｴ＠ Gaussian quadrature fonnula and hence evaluate 

1u l!_,rdrt ., 
calculating weights and residues Give the result to three decl rral places 

/10) 

( 10) 

( 13) 

( 14) 

(a) 

(13) 

Show that ﾢ ｾ Ｈｲ Ｍ ｬＩＨｹ Ｍ ＯＩｲ･ｰｲ･ｳ･ｮｴｳ＠ the velocity potential of an incompressible two-
dimensional fluid Show that streamlines at rime tare the curves 

(x - l)' (y-1). ｾ ｣ｯ ｮｳｴ｡ｮｴ＠

And that the paths of the Ouid particles have the equati1)n 
J 

log(x- )•) = 2'{(.1' - y )- n(.r -y) 11+1> 

wbere a and b Me constants. 

(b) ｦｾｮ､＠ the complete integral of 
ｰ Ｇ ｸ ｾ＠ c/y= : , 

I c) Compute y( 10) using Lagrange' s interpolation formula from tltc following data: 
x 3 7 II 17 
y 10 15 17 ::!0 

( 14) 

( 13) 

( 13) 



CJ of9 
(a) A plank, of mass T, Is initially ｾｴ＠ rest along a line of greatest slope of a smooth plane inclined 

at an angle Ct to the horizon. and a man, of mass M', starting ii·om the tipper end walks down 
the plank so that it does not move; show that he gets to the other end in time 

( 
2M'u )''' 

{M • M')g l:iin a 

(b) Solve the system 
1.1r1 1' ＲＱ Ｎ Ｒｾ Ｑ＠ + l .Sx, + 2.Sx, = 27.46 

0.9x. 1- 2.5x. + I Jx. + 32.1x. ｾ＠ 49.72 
2.lx, + I .Sx, + 19.8x, + J.Jr, ｾ＠ 28.76 
20.9..-, + J.2r, " 2. Jx, +-0.9x, a 21.70 

using Gauss-Seidel iterative scheme con·ect to three decimal places startiJig with initial value 
( 1.04 1.30 1.45155).,. 

{13) 
(c) Two sources, eacb of strength m, are placed atlhe points ( a, II). (CI, I}) and a sink of stre.ngtb 

2m at the origin. Show that tl1e streamlines are the curves 
< .. + >">' = ,. (.r' - y+ )-<y) I 
Where ). is the variable parameter. 

( 13) 


