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Question Paper Specific Instructions 

Please read each of the following instructions carefully before attempting questions: 

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and in 

ENGLISH. 

Candidate has to attempt FIVE questions in all. 

· Qu!!stions no. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted 

choosing at least ONE from each section. · 

The number of marks carried by a question I part is indicated against it. 

·Answers must be written in the medium authorized in the Admission Certificate which must be 
stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No 
marks will be given for answers written in a medium other than the authorized one. 

Assume suitable data, if considered r;ecessary, and indicate the same clearly. 

Unless and otherwise indicated, symbols and notations carry their usual standard meaning. 

Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a 
question shall be counted even if attempted partly. Any page or portion of the page left blank in the 

Question-cum-Answer Booklet must be clearly struck off 
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~A 

SECTION A 

Answer all the questions : 10X5=50 

(a) ~ ~ R3 -ij ~ ~ww:, 'it fc!> v ~ w if; SIRt'€0<:: <fiT ~ t ~ fc!> v 
. ~ xy ('tlidel ~ ~ w ~ (1, 2, 3) ~ ~ (1, -1, 1) if; ~ • ~ 

11m~(~)~ I 

Find one vector in R3 which generates the intersection of V and W, 

where V is the xy plane and W is the space generated by the vectors 
(1, 2, 3) and (1, -1, 1). 10 

0 1 -3 -1 

0 0 1 1 

3 1 0 2 

1 1 -2 0 

<t't CfiTR; ~ ~Nll( I 

Using elementary row or column operations, find the rank of the matrix 10 

0 

0 

3 

1 

1 

0 

1 

1 

-3 

1 

0 

-2 

-1 

1 

2 

0 

(c) ftr.& ~Nll( fc!> ex cos x + 1 = 0 if; GT qJ~fcl<t> ~if; <fTq ex sin x + 1 = 0 

<fiT~ qJfafcl<t> ~ ~ ~ I 

Prove that between two real roots of ex cos x + 1 = 0, a real root of 
ex sin x + 1 = 0 lies .. 
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! 

•. ·. •• •·l .. 
··, 

. (d) ~t_<""!'iCfi"l ct1~l( : 

1 

f loge (1 + x) dx 
· 1 + x 2 
·o 

Evaluate : 1ii 
1 

f loge (1 + x) dx 

1 +x2 
0 .. 

(e) . ·l:ltt~ ct1~l( fct; .~ e•Hkt X + y + z = 0 ~ yz + zx + XY = 0 q;) 

eqchluft<l (&of) B9Tan "ij CfiR(Il ~ 1 

Examine whether the plane x + y + z = 0 cuts the cone yz + zx + XY = 0 

in perpendicular lines. 
\ 

Q2. (a) llT-1 ~ fct> V 31tt w f.l1::;{ Jqeqf2<li ~ R4 c6t : 

V = {(a, b, c, d) : b- 2c + d = OJ 31tt · 

W = {(a, b, c, d) : a = d, b = 2c}. 

(i) V, (ii) W, (iii) V n W q;r ~ 3mrn: 31tt fclfdR m<f ct)~l( I 

Let V and Wbe the following subspaces of R4 : 

V = {(a, b, c, d): b- 2c + d =OJ and 

W = {(a, b, c, d) : a = d, b = 2c}. 

Find a basis and the dimension of(i) V, (ii) W, (iii) V n W. 

(b) (i) A. om J.1 ~ llT-1 ~ ct1~l( mf.l; e41Cfi<Ot x + y + z = 6, x + 2y + 3z = 10, 

C-DRN-N-OBUA 

x + 2y + A.z = J.1 q;r (1) ~ ~ ~ t (2) ~ ~ ~ t (3) 3iqfl:fild 

~~I 
Investigate the values of A. and J.1 so that the equations x + y + z = 6, 

x + 2y + 3z = 10, x + 2y + A.z = J.1 have (1) no solution, (2) a unique 

solution, (3) an infinite number of solutions.· 

3 

10 

15 
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(ii) ~ A= [~ :] ~ ~ ~- ~filcr?:Oi m ~C'<IIfCI\1 cfilNll!; 3fu: ~ 
~ ~dif>"' ~ cfilNll{ I m21 tt, A5 - 4A4 - 7A3 + 11A2 - A- 10 I~ 
W\1 f.l~ftl\1 ~ ~ ~ <f>lNll!> I 

Verify Cayley - Hamilton theorem for the matrix A = 
. [1 
. 2 

hence find its inverse. Also, find the matrix represented by 

A5 -4A4 -7A3 + 11A2 -A-10 I. 

(c) ~ X+ y = u, y = uv CfiT >r<i'trr en@~' ~"'ICfl('l f f {xy {1- X- y)}112 dx dy 

CfiT ~ '&nt X = 0, y = 0 d"4T X + y = 1 ~ WU ~ l$r 'R '"(<i"'liCflOJ 
cfilNll{ I 
By using the transformation x + y = u, y = uv, evaluate the integral 
J J {xy (1 - x- y)J112 dx dy taken over the area enclosed by the straight · 

lines x = 0, y = 0 and x + y = 1. 

Q3. (a) ~ ~ ~· ~ ~ ~ ~ ~ ~ cfilN1o; it fcl; a~ ~ ~ ~ 
~3lT~ I 
Find the height of the cylinder of maximum volume that can be 

10 

15 

inscribed in a sphere of radius a. · 15 

(b) ax2 + by2 + cz2 = 1 d"4T lx + my+ nz = 0 ~ WU ~ x2 + y2 + z2 ~ 
·~<IT f.thl\1"1 11R ~ <f>lN111> I qfl:uuq ~ '>'<llfilol4 0<11&11 <f>lN111> I 

Find the maximum or minimum.values of x2 + y2 + z2 subject to the 
conditions ax2 + by2 + cz2 = 1 and lx + my + nz = 0. Interpret the result 
geometrically. 20 

-2 2 -3 

(c) (i) 11R cllNl!!> fcl; A = 

-1 -2 0 

~ "Cfll ~ 4il Nl!i> I 
-2 2 -3 

Let A= 2 1 - 6 . Find the eigen values of A and the 

-1 -2 0 
corresponding eigen vectors. 8 

(ii) fu:& <f>lNl!i> fcl; ~ ~ ~. ~ ll"Rl CfiT ~&l11R 1 ~ ~ I 

Prove that the eigen values of a unitary matrix have absolute 
value 1. 7 
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Q4. . (a) (i) ~ x2 + 1' + z2 - 4x + 2y = 4 ~ ~3TI ~ f.'l~:tli<f> Wi'f 4i'l~l!; ~ 

~ ~4iR1, ~4\11.1 2x- y + 2z =.1 ~ ~4ict< ~ I 

Find the co-ordinates ofthe points on the sphere 

x2 + 1' + z2 - 4x + 2y = 4, the· tangent planes at which are parallel 
to the plane 2x - y + 2z = L 

(ii) ftr.& 4i'l~t!; fcf> ~ifl<f><OI ax2 + bl' + cz2 + 2ux + 2vy + 2wz + d = 0 'l!;Cfi 

u2 v2 w2 
· ~ f.'l~f?l11 Cf;<OT t ~ - + - + - ,; d m ot 1 

· a b c · 

Prove that the equation ax2 + bl' + cz2 + 2ux + 2vy + 2wz + d = 0, 
. . u2 v2 w2 .. 

represents a cone if - + - + - = d. 
a b . c 

(b) ~ fcf>. ~ ("'@-~) ~ -&MI ~ . ~' ";;iT il>~'l "IICf><"NI 

ax2 + by2 + cz2 = 1 ~ ~4.\11.1 lx + my + nz = p ~ ~ SIRI-m<;"' ~3TI ~ 

~ ~ ~41"'11< ~' ~ p2(X2 + y2 + ~J = (lx +my+ nz)2 CfiT ;;r;R <fi{(fi 
. . a b c a b c 

~I . 

Show that the lines drawn from the origin parallel to the normals to the 

.central conicoid ax2 + bl' + cz2 = 1, at its points of intersection withthe 
plane lx + my + nz = p generate the cone 

10 

10 

P2(X2 +y2 +~J=(lx+my +nz)2· 15 
. a b c a b c 

. . 2 2 

(c) ,jjfdq{C:li:?l'l"' ·~ @\11.1 z = 0 .~ ~ ~ {ld1:Jl'l '&US x 
2 

+ y 
2 

= 1,. z = 0 ~ 
· a b · 

~ ~ (a cos 6, b sin 6, 0) .q ~ <:) "''"1'Cf> 'Wf3TI ~ ~iflq:;(ol Wi'! 4il~l!; I 

Find the equations of the two .generating lines through any point 
' 2 2 . 

(a cos e, b sin e, 0), of the principal elliptic section :2 + ~2 = 1, z = 0, of 

the hyperboloid by the plane z = 0. 15 
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SECTION B. 

Q5. ~ w-n ~ dffi: ~ : 
Answer all the questions : 10X5=50 

(a) "3ffir 6~(1 ~ll> f<f; 

[y + x £rx2 + y2)] dx + [y £rx2 + y2) - x] dy = 0 

<l?r ~ ~· wil<t><UI ~ f<fi £rx2 + y2), (x2 + y2) Cf>T ~ ~ ~ t 
~ ~ ~ fliflCfl{UI ~ ~ ~ ~ 2 

1 
2 ~ Wll<tl('l"'' ~ ~ I 

X +y 

~ ~ ~ fl'"il<t>{UI q:;) £rx2 + y2) = (x2 + y2)2 ~ ~ ~ <fi'l~l!> I 

JustifY that a differential equation of the form: 

[y + X £rx2 + y2)] dx + [y frx2 + y 2) -X] dy = 0, 

where £rx2 + rl is an arbitrary function of (x2 + y2), is not an exact 

differential equation and 2 
1 

2 is an integrating factor for it. Hence 
X +y 

solve this differential equation for £rx2 + y2) = (x2 + rJ2. 10 

(b) ~ crsn ~ <fi'l~o: ~ ~ f<fi ~ q:;r 'lWT ~ 31~ wu CfiRJ s_m t ~ 
~'R~Qll 

Find the curve for which the part of the tangent cut-off by the axes is 

bisected at the point of tangency. 

(c) ~ CfiUT ~ ~ 3l1CI(f 1"ffa' (S.H.M.), ~ 0 'R <t>l('li<t> (<iiiCict<tll('l) T, 3ll<ll11· 

a~ m2l ~ "Cf){ "® ~ ~ <rQ ~~Pit :rmn t ~ f<fi OP = b, OP<I?r 

~ it 1 #r.& ~ f<fi ~ s_m ~ 'i1<f <rQ P tn: crr:m ~ t 
, ~ cos-

1 (~J ~ I 

A particle is performing a simple harmonic motion (S.H.M.) of period T 

about a centre 0 with amplitude a and it passes through a point P, 

where OP = b in the direction OP. Prove that the time which elapses 

.. 

10 

before it returns toP is T cos-1 (b). 10 
1l a· 
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l 
! 

(d) 

(e) 

Q6. (a) 

(b) 

(c) 

c:1 ~ Q}'I>~'IH zy;· ABam AC, ~ l~, A 1:R ~·~ B ~~am~ 
r~·~ ~ ~m ~ 1:R ~ ~ 1 ~ ~ ~ ~ cnTu! zetor ct>@1a 
CfiT1f ~ ~ m B l, ram 9~ m mi'l <f>lf~ll; I 

Two equal uniform rods AB and AC; each of length l, ani freely jointed 
at A and rest on a smooth fixed vertical circle of radius r. If 26 is the 
angle between the rods, then find the relation between l, r and 6, by 
using the principle of virtual work. 

" " CISii r(t) = t cost i + t sin t j, 0 s t s 27t ~ M '41 ~ 1:R CISfi(IT. 
~ ~ I 7mCf>l qjl:qlol 'lfi ~ I . . 

Find the curvature vector at any point of the curve 

" " r (t) = t cost i + t sin t j ' 0 s t s 27!. 

Give its magnitude also. 

~ ~ fil'CI{UI ctit f<l'fu ~ ~ ~ ~ : 
d . 
__]_ - 5y = sin x · 
dx 

Solve by the method of variation of parameters: 
. dy . . 
- -5y=smx 
dx 

~ ~if1Cf>{UI ~ chlNlll; : 
· d 3 · d 2 d 

x3 ~ + 3x2 
; + x_]_ +By= 65 cos (loge x) 

dx dx dx . 

Solve the differential equation: 

d 3 d 2 · d . · · 
x3 ~ +3x2 --f+x_]_+8y=65cos(logex). 

dx dxdx. 

~ ~ m ~ ~ 'lC"<lict>"l <hlN1ll; : 

r (y dx + Z dy + X dz) . ·. 

r 

~ r CISii t x2 + r + z2 - 2ax - 2ay = 0, X + y = 2a, ~ f<f; (2a, 0, 0) B ~ 
mm t afu:. m z-Md<.1 ~ ~ B ~ 7jfRfT t I 

Evaluate by Stokes' theorem 

J (y dx + z dy + x dz) 

r 

where r is the curve given by x2 + ~ + z2 - 2ax - 2ay = 0, x + y = 2a; 

\>I 
I 

I 

1 

. ) 
I 
I 

10 
i 

• 
'i 

l 

10 j 
i . 

·I 

'I 
I 

10 

> 

20 
,... ~ 

-. ~: .. • . 

' . 

• 
1 

starting from (2a, 0, 0) and then going below the z-plane. 20 
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Q7. (a) f.I1001R1RsH1 ~ ~FnCf><"l ~ <hlNil!> : 

· x d
2
y
2 

-2(x+l) dy +(x+2)y=(x-2)e2x 
dx dx 

~ex~ Wro ~14EIId ~ ~4]Cf)(OI <nT 'll>Cfi ~ ~ I 

Solve the following differential equation : 

d~ ~ ~ x-
2 

-2(x+l)-+(x+2)y=(x-2)e , 
dx . dx 

when ex is a solution to its corresponding homogeneous differential 
equation. 15 

(b) S::&l q 1"1 m cnr 'll>Cf> q:;ur it ~~ -ij · 'll>Cf> ~ ~ it 'll>Cf> ~ 3'1 fcl d 1 o:<~ · 

(~ ~ <rrffi) z ~<liT itft it~ ~311 t "Cf)). 'll>Cf> ~ 3lT'Cffif WIT~ 

~ it fi.n '3W!iT im 2..Jgi ~ ~ ~ 1 q:;ur cnr im am ~ mt ~·it ~ 
<fGf ~~~~it~~~ chlNlll; I 

A particle of mass m, hanging vertically from a fixed point by a light. . 
inextensible cord of length l, is struck by a horizontal blow which 
imparts to it a velocity 2..Jgi. Find the velocity and height of the particle 
from the level of its initial position when the cord becomes slack. 15 

(c) 'll>Cf> wr ~ (~ tlcrH) ABCDE Gf('I'OR 'llrtT l{Cf){'i14H ~ q:;) "'i'$Cf>< ORl<IT 

~311 t it'$ A it ~ "@ ~ am BC ~ DE ~ ~ ~3'11 q:;) ·~ ~ 'll>Cf> 

~ ~ ~ ~ ~ 3i1=R ~ -ij ~ ~ I ~ ~ -ij Slfdiill.1 ~ chlNll!; I 

A regular pentagon ABCDE, formed of equal heavy uniform bars jointed 
together, is suspended from the joint A; and is maintained in form by a 
light rod joining the middle points of BC and DE. Find the stress in this 
rod. 20 

QS. (a) ~ ~>flCf>(OI M(x, y) dx + N(x, y) dy = 0 ~ ~ ~ ~ ~ chlNll!; 'dlfcl; 
~ ~141Cf>l.1"1 TJ'Cf>, (x + y) <nT ~it I ~ ~ -ij MICf>l.1"1 TTCf> ~ itTTT ? 
~ ~ ~10-aCf)(UI (x2 + XY) dx + (r + xy) dy = 0 <nT ~141Cf>l.1"1 TTCf> ~ 
chlM!!> am~ chlM!!> 1 

Find the sufficient condition for the differential equation 

M(x, y) dx + N(x, y) dy = 0 to have an integrating factor as a function of 

(x + y). What will be the integrating factor in that case? Hence find the. 

integrating factor for the differential equation 

(x2 + xy) dx + (y2 + xy) dy = 0, 

and solve it. · 

C-DRN-N-OBUA 8 

15 

• 

www.examrace.com



(b) 1% CfiUT 'R: y-318J ~ ~ 1% om ~ S,3ll t ~BCfl.l rcn:u1 ($ x-318J clit 

am) llY-2 ~ (f~ ~. y =a t (!Of x-318;1 ~ B4id( ~ J¥ B ~~ ~ I CfiUT 

~ '1'~ Cf>T Sll'qf<1Cfl Bif1Cfl(OI ~ <fi1~l( I ~ 111% 3rq( ~ I .. 

A particle is acted on by a force parallel to the axis of y whose 

acceleration (always towards the axis of x) is llY-2 and when y = a, it is 

projected parallel to the axis of x with velocity J¥. Find the 

parametric equation of the path of the particle. Here ll is a constant. 15 

(c) ~ liR wlf'll 

d
2
y + y = 8 e-2t sin t, y(O) = 0, y'(O) = 0 

dt2 

q;l ~l'k'IIB-{<\qia< ~ >r<ftrT B ~ <ti1~l( 1 

Solve the initial value problem 
2 

d Y + y = 8 e-2t sin t, y(O) = 0, y'(O) = 0 
dt 2 

by using Laplace-transform. 20 
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TTfUrn (~-q;f-11) 

l~,(fR~I 

~-q;r~tft~~ 

( T<R ~ if; 'gf f.l "'1 R1 fi'3 d f.fuil q;j <f!"!T mq~ I ;ft 'i. <fili ~ ) 

~ G1 1911&1 il ¥! 3nO m ~ ~ ~ oi\ fRt "{('i 3i"!hft <if.:ii il ~ ~ 1 

3Aft~<m q;] ¥f "'fu ~ if; T<R ~ ~ 1 

C-DRN-N-OBUB 

3Tf~ ;;lq;: 250 

m "ffi9>n 1 3ffi 5 3Tf.r<n<f ~ om 'IT<fi't ~ il i\ ~ @16 i\ 'hl! -it -'hll ~ m ~ <tR ~ if; T<R ~ 1 

~ m /'lT'T if; ful; f.!<rn ;;lq; ~ "fiTI'R ~ ~ ~I 

~ iii T<R "3<ft ~ lflt:!lll il R1'@ 'li'R •· ~ ~ 3lT'li!i m -<!;! il fif;<n Tf'll t *' .., lflt:!lll "ih1 <'11! 

~ m -m:-T<R (<l'i_o ~ 0 ~0) ~ if; ~ 1R AAl! "fm'! 1'f( fif;<n ;;rRT -I ~ lflt:!lll if; 3lfMu; 3PI 

fif;B\ lflt:!lll ij R1'@ ~ T<R 1R q;j{ ;;lq; 1'tff f4W\ I 

~ ~ m, m ~ ~ "ih1 ~ ~ "~ ~ AAl! ~~ 
01'! (iih ~ '! m, ~ om ~l«.:l<ki) ~ lfl'!ih 3l~ ij ~ ~I 

~ if; "S!'lTffi <t't TJ1lRT Sii41j\1R <t't O!l11,'ft I 3lifu'h ~ i\ ~ ~ ~ if; T<R q;] >:ft l!P«!! ~ O!l11,'ft ~ ;m "ihll1 '! 

Tf'll m I m -m: -T<R ~ ij 1:l!T<'!\ ~ ~ q;j{ '[13 3l21'1! '[13 if; 'lWT q;j ~: "ihR: ~ I 

MATHEMATICS (PAPER-II) 

I Time Allowed : Three Hours I I Maximum Marks : 250 I 
QUESTION PAPER SPECIFIC INSTRUCTIONS 

(Please read each of the following instructions carefully before attempting questions) 

There are EIGHT questions divided in two Sections and printed both in HINDI and 
in ENGLISH. 

Candidate has to attempt FNE questions in all. 

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted 
choosing at least ONE question from each Section. 
The number of marks carried by a question/part is indicated against it. 
Answers must be written in the medium authorized in the Admission Certificate which must 
be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space 
provided. No marks will be given for answers written in medium other than the authorized 
one. 
Assume suitable data, if considered necessary, and indicate the same clearly. 
Unless otherwise indicated, symbols and notations carry their usual standard meanings. 
Attempts of questions shall be counted in chronological order. Unless struck off, attempt of a 
question shall be counted even if attempted partly. Any page or portion of the page left blank 
in the Question-cum-Answer Booklet must be clearly struck off. 
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'@T1S-A / SECTION-A 

1. (a) liR ~ G B'ft 2 x 2 ~ <11\"<lf<lili ~ [ ~ ; li!iHI~'ii'l<l t, ~ f<f; xz ;< 0. ~ f<f; G 

~ ~ ~ 3M'Pfu 1l;i!i ~ ~ll!R ~ N 34lit!fil~ {[ ~ ~]: aE JR} OfiT ~ 'li\<!1 ~I 
<1'!1 N ~ G 'f;f WlPI (;Wfur) ~ ~? 3l'f.t ~ 'f;f <f'fi m:wr ~I 

Let G be the set of all real 2 x 2 matrices [ x y ]• where xz ;< 0. Show that G is a ~ 
0 z . 

group under matrix multiplication. Let N denote the subset { [ ~ ~ ] : a E lR }· 

Is N a normal subgroup of G? Justify your answer. 10 

(b) 31-ffi ~ r dx ~ ~ "" '<ftl\lUI ~I 
x 2 (1 +e-x) 

Test the convergence of the improper integral r 
2 

dx . 
x (1 +e-x) 

(c) ~ ~ f<f; '<K'R f(z) = u + iv, ~ 

f(z) = x3 (1 + i)- y3 (1- i), z ;< 0; f(O) = 0 
x2 +y2 

Prove that the function f(z) = u + iv, where 

f(z) = x3 (1 + ~)- y:(1- il, u 0; f(O) = 0 
X +y 

satisfies Cauchy-Riemann equations at the origin, but the derivative off at 

10 

z = 0 does not exist. 10 

1 . 
(d) 'P<'R f (z) = 

2 
'f;f z = 0 <fliT z = 1 ~ ~-ii'r<f "Rm >.l;uf\ i! >mR ~ I 

z (z -1) . 

Expand in Laurent series the function f(z) = 
2 

1 about z = 0 and z = 1. 10 
z (z -1) 

[-f !\.0C-~-11)1JI !I ili/39 2 
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(e) ~ (J!T1li't<l) f<;fu ~ 1lRl ~ ~ : 

~~Z=6x1 +5x2 
•mH!i 

Solve graphically : 

2x1 + x 2 :S 16 

x1 + x 2 :S 11 

X 1 + 2x2 ~ 6 

5x1 + 6x2 :S 90 

x1 ,x2 ~0 

Maximize Z = 6x1 + 5x2 

subject to 

2x1 +x2 :516 

XI + x 2 :S 11 

X 1 + 2x2 ~ 6 

5x1 + 6x2 :S 90 

x 1, x 2 ~0 

2. (a) ~ Ff; Z 7 1:% a:tf t I 0<1 Z 7 ii ([5] + [6])-1 
(1'41 (-[4Jr1 mo ~I 

Show that Z 7 is a field. Then find ([5] + [6])-1 and (-[4])- 1 in Z 7 . 

(b) J~ f(x) d.x 'fi1 <i'll<li<'H ~. ~ 

f(X) = X X { 
2x sin l. -cos l. 

0 

Integrate J~ f(x) d.x, where 

{ 
2 · I I 

f(x)= xsm~-cosx, 

3 

XE ]0,1] 

x=O 

XE ]0, I] 

x=O 

10 

15 

15 

I P.T.O. 
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rcJ f.l10t~f&a 'l'ft<m .wwn ?ti ful; fi <tt flrn'lll't fufu ?ti IDU 3Tiffi:r'!l mmftq; mu~ m'l ~ 
~ 1 Wl't ~ m'! om ~ 'l'ft;m t'!fl1(j '1ft ~ ~ : 

11 D2 

q 6 4 

0:1 8 9 

03 4 3 

6 10 

D3 

I 

2 

6 

15 

D4 

5 

7 

2 

4 

14 

16 

5 

Find the initial basic feasible solution to the following transportation problem 
by Vogel's approximation method. Also, fmd its optimal solution and the 
minimum transportation cost : 

11 
q 6 

Origins 02 8 

03 4 

Demand 6 

Destinations 

D2 D3 

4 I 

9 2 

3 6 

10 15 

D4 

5 

7 

2 

4 

Supply 

14 

16 

5 

3. (a) ~ fof; ~ {a+bro:ro 3 =1}, ~a <111.1l b qlf<l~'!l ~ t <I'T"I'!A <WT om~ iii 
3Mf1f<r 1% !$! ~ I 
Show that the set {a+ bro:ro 3 = 1}, where a and bare real numbers, is a field 
with respect to usual addition and multiplication. 

(b) ~ 

Obtain a2 
f (O, O) and a2 

f (O, O) for the function 
ax ay ay ax 

, { xy(3x2 -2y2) (x, y) * (0, 0) 
, f(x, y} = x2 0+ y2 ' 

' (x, y) = (0, 0) 

a2 f . a2 f Also, discuss the continuity of -- and -- at (0, 0). ax ay ay ax 

4 

... 

20 

15 

15 
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Evaluate the integral r" dS using residues. 
Jo ( 1 )2 

1 + 2 cos 8 

4. (a) m ~ f<!; ~ Q (-,/5) ={a+ Ws: a, be IQ} ~. ~ S»llf<lf.lih! ~ tl 
Prove that the set Q (../5) = {a+ Ws: a, be Q) is a commutative ring with 

identity. 

(b) <'f!li;;! ~ <t1 ~ i\; IDU x 2 + y 2 + z2 'fiT ~ l1R mo ~ <roil f<!i xyz = a 3 . 

Find the minimum value of x 2 + y 2 + z 2 subject to the condition xyz = a 3 by 

20 

15 

the method of Lagrange multipliers. 15 

(c) ~m ~ i\; r;:m f.ltotRtf@ct ~ ~ ~ i\; ~ ~ ffl mo ~ : 
~~ Z=30x1 +24x2 

;roilf<!; 

5x1 +4x2 S200 

x 1 $32 

x 2 S40 

x1,x2 ;:;o 

Find all optimal solutions of the following linear programming problem by the 
simplex method : 

Maximize Z = 30x1 + 24x2 

subject to 

5x1 + 4x2 $200 

X 1 $32 

x 2 S40 

x1,x2 ;:;o 20 

[-i!l}l 'i-?i-l!l')!ill1l/39 5 [P.T.O. 
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lS1'11S-B / SECTION-S 

5. (a) ; 3lifuq; ~ Wflifi(OI (2D2 -SDD' +2D' 2) z=24(y-x) q:;] ~~I 

Solve the partial differential equation (2D 2 
- SDD' + 2D' 2

) z = 24 (y- x). 10 

(b) ~li'li!i<"l cosx -xex = 0 Of;!, "''T\ ~ M (fifi ~. 'I@ 'W<\ <~if.\ it~~-~ fufu 

Of;!~~~ 
Apply Newton-Raphson method to determine a root of the equation 
cosx -xex = 0 correct up to four decimal places. 

(c) , ~ ~it 'ID<J f
1 

dx Of;! wili!i\'H <~if.\ it~ '1fq 34id<l<11 Of;!~ ~I 
, Jo 1 + x2 

Use five subintervals to integrate f
1 

dx 
2 

using trapezoidal rule. 
Jo 1 + x 

(d) ~AND~ OR ~W<~ q;f<\~~~ z=xy+uvit~~wf;-qftqll! 
<€!~~~ 
Use only AND and OR logic gates to construct a logic circuit for the Boolean 
expression z = xy + uv. 

(e) ~ it wflq:;<oi'l Of;! ~ q;f<\ ~ 31m<'~ <'i'tm <€t TJftr Of;! ~<fi'li<"l 'W<! ~ 1 
' Find the equation of motion of a compound pendulum using Hamilton's 
equations. 

6 

10 

10 

10 

10 

15 
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•• 

{b) 'lrnl-~ ::fl(I~Ri fo!R! i\; IDU !itftih(UI ~ 

2xi- x 2 = 7 
-xi +2x2 -x3 =1 

- x 2 + 2x3 = 1 

'liT ~ ~ (<f'R ::fl(I~Ri<li ~)I 
Solve the system of equations 

2xi- x 2 = 7 

- xi + 2x2 - x 3 = 1 

- x2 + 2x3 = 1 

using Gauss-Seidel iteration method (Perform three iterations). 

(c) x = 0 · 8 'R y 'liT l!R -m<1 "hf.t i\; fBI;, ~ dy = J x + y, y(O · 4) = 0 · 41 "1goxhlR i\; ~-~ 
dx 

~'liT ~~I qTT~ h=0·2~1 
Use Runge-Kutta formula of fourth order to find the value of y at x = 0 · 8, 

where dy=Jx+y, y(0·4)=0·41. Take the step length h=0·2. 
dx 

7. (a) ll."h '1i;qlJR m'l (~ = 1l, ~ fB't, a 2 u = a 2 u ) 'liT f<la)tj -m<~ ~. ~ ~ WI 1iJ:<I it 
at 2 ax 2 

3ffi li'Tif'f<l; f<la)tj f(x) = k(sin x- sin 2x) till 

Find the deflection of a vibrating string 

corresponding to zero initial velocity and initial deflection 

f(x) = k (sin x- sin 2x) 

fb J firrr<R i\; ll,"h-mm f.t<ll! i\; fBI; ll,"h ll'llO-'lli ~ 1 

Draw a flowchart for Simpson's one-third rule. 

(c) c:<1 WI foMq cj> = !.log[(x +a): + y
2

] i\; ~ ll'llO-mmt -m<1 ~I 
2 (x- a) + y 2 

15 

20 

15 

15 

Given the velocity potential <t> = !.log[(x + a)
2 

+ Y:], determine the streamlines. 20 
2 (x- aj 2 + y 

7 [P.T.O. 
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s. 'aJI, ~ a2u a2u A-.~> 
I' ~ '""""'" -

2 
=-

2
, 0<x<1, t>O, IG<tl ~ foti 

at ax 

(i) U (X, 0) = 0, 0 ~ X :5:1 

(!'z') au ( 0) 2 0 1 -X, =X·, ~X~ 
at 

(iii) u (o, t) = u (1, t) = o, <~oft t ~ m 
a2u a2 u 

Solve -
2 

= -
2 

, 0 < x < 1, t > 0, given that 
at ax 

(i) u (x, 0) = 0, 0 ~ x ~ 1 

(!'z') au ( 0) 2 0 1 -X, =X , ~X~ 
at ' 

(iii) u(O, t) = u(1, t) = 0, for all t 

(b) fotim oft <@\<! "'<!\ X 31'\1: y ~ m ~ foti X + xy = X. 

For any Boolean variables x and y, show that x + xy = x. 

(c) Gl 31-ffi <fl1'i<R ~ ~ ~, 1% ~ ~ <lm ~ ~ ~. (~) ~ ~ m, 
~-<it<m fl>flifi(OI ~~I 

Find Navier-Stokes equation for a steady laminar flow of a viscous 

15 

15 

incompressible fluid between two infinite parallel plates. 20 

*** 
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