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Questlon Paper Specific Instructions

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

There are EIGHT uestions divided in TWO SECTIONS and prmted both in HINDI and in
ENGLISH = 4

Ca te has to a:‘i} IVE questions in all.

‘Questions no. I and | are compulsory and out of the remaining, THREE are to be attempted

choosing at least O from each section.
The number of mrklcarrzed bya qu,estwn / part is indicated against it.

tten in the medium authorized in the Admission C‘ertzﬁcate which must be
stated learly 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 gecessary, 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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. SECTION A

Ql. Tt wwE ¥ I G ;
Answer all the questions : . ; 10 X5-50

(a) T afew RS & FW A, aﬁ%vmw%wﬁﬁamm% W%V .
| T xy 99dd@ & @0 WAl (1, 2, 3) 9o =fewm (1, -1, 1)%@?3&3%
T SAH (Trg) § e~ \
J -
Find one vector in RS which generates the inters ctmn of Vfiand W,
where V is the xy plane and W is the spaéa gene ateq by the vectors

(1,2, 8)and (1, -1, 1). 10
(b) mﬁmwﬁh’mwmﬁwm gf@w) |

[0 1 -3 -1]
0 0 1 A4
3 1 0\ (‘ 2
V4
1 1 = 0 |
6 whife F1a T |
Using eleinentary ri)w or column operations, find the rank of the matrix 10
- |1e 1 -3 ~1]
( ' S ‘f"“Q\ 1 1
| 3 ’ 1 0 2 |
> |1 ‘ 1 -2 0|

} , .
(c) klﬁilﬁﬁl'qﬁﬁ e“cosx+1= O%ﬁ?ﬁ%ﬂ’:‘-‘ﬁﬁ%ﬁﬁe smx+1 0

e i g9 S 8 L

Prove that between two real roots of e* cos x + 1 = 0, a real root of

e*sinx+1=0 lies.. | 10
C-DRN-N-OBUA . 2
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(e)

| Q2. (a)

s < 5 v of W B jm ;
' "={(abcd)°b—2c4l- 0} 31k

1
j loge (1+x)dx _

1-_+x2_
Evaluate : | S o 10
1 : . : o ' -
J‘ Ioge(l-znc)dX ' . .
1+x° o ' (“ d
vﬂmﬁﬁm%wmﬁ x+y+z-0¥1§? yz+zx+nyO‘ﬁ
T (o) Yo 4 w1 ¢ F
Examine whether the plane x+y+z=0 cutsdthe cone yi '-1- ZX + xy 0 -
in perpendicular lines. Y 4 ‘ (\ s 10

[(abcd) :a,‘i ,b=2¢c}. 7w
(1)V(11)W(n1)quF@m ﬁwtmﬁﬁrml

Let Vand W be-ehe‘followmg subspaces of R?:
V ={(a, b,c d):b-2c+d=0}and
((ab‘,cd)a d, b = 2¢}. |
Fmd{a basis and the dimension of (i) V, (ii) W, (iii) VN W. ' 15
e :
() Wp%ﬁﬁhﬁﬁqmﬁ?mx+y+z—6 x+2y +3z2=10,
¢+ 2y + Az = T (1) & T B, (%@aﬁ&ﬂaw% (3) i .
2 |

' J;Investlg_:«.lté the values of A and u so that the equations x + y + z = 6,
X + 2y + 32 = 10, x + 2y + Az = p have (1) no solution, (2} a unique |
solution, (3) an infinite number of solutions." R 10
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(ii) WA;[ } %%Q%ﬁ %ﬁ?ﬁuﬂawﬁaaﬁﬁqaﬁtm

- 2 3
TAHT YA T I | @ &, A - 4A? - 7A3+ 11A2 - A - 101 %
g0 FEfia sregg ot 7o Aifew | |

_ o : 1 4

. Verify Cayley — Hamilton theorem for the matrix A = [ J a{1d
hence find its inverse. Also, find the matrix represented by r‘ .
AS_4A*_TAS+11A%2_A_101 . \ 410

() ®TUM x+y= uy uvwwmgq,w_”{xy(l X ';r)}mdxdyr
aﬁf%ﬁtﬁ%@m x=0, y=0 @ x+y=1 %gmw&aaéaqiqam

it |
By using the transformation x + y = 3? \w evalua{e the integral
_[ _[ xy (1 -x - y)}lf2 dx dy taken ovepfthe area enclosed by the straight
lines x=0, y=0 and x+y=1. ' : 15
Q3. (a) TH UH UgaW A & sSod 6l HalE §1d Gﬁ%aﬁwﬂ%ﬂé%
- ofien Es | |
Find the height of the cyhnder of mmrﬁﬁm volume that can be
15

inscribed in a sphere of rad?s

(b) 'ax + by? + ¢z =1F12T\‘§( my+nz—0a5§m3fﬁ’qﬁlﬂx+y +zza€ } )
- mmﬁmanmﬁmﬁﬁnlwﬁmaﬁwﬁ?ﬁawﬁﬁm ;o
Find the max1mum or mmlmum values of x> + y + 72 subject to the
| conditions ax (l-by- +cz =1 and Ix+my +nz=0. Interpret the result -

geometrlchly (: - 20
1Y £y -2 2 -3 |
@6 AR A= | 2 1 -6 | A% s o d o
\ 21 -2 o o |
~ gicail T HIT | |
g ‘ -2 2 -3
K‘ Let A={ 2 1 -6 |. Find the eigen values of A and the
3. 1 -2 0 | .
4 corresponding eigen vectors. ' 8
(ii) ﬁaﬁﬁq%ﬁﬁﬁm%mwaﬂﬁﬁam 1EaT 8 |
Prove that the eigen Values of a umtary matrix have absolute
value 1. : 7
C-DRN-N-OBUA - 1
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Q. (@ @ mx2+y2+zz 4x + 2y = 4%%@@%%@%%%
oosfi auael, ¥ad 2x—y+2z=1 HFEHW E |

Find the co ordmates of the points on the sphere

eyl r 2 —dx+ 2y = 4, the tangent planes at which are parallel -
to the plane 2x ~y + 2z = 1. | o . .10

(i) fag Hife fF fiew ax2+by2+'czz+2ux+2vy.+2wz_+&t50QEF
2 E 4

vz Frefa wean &, 4R —+F+—_—d€f?h| i /‘

Prove that the equation ax? + by2 +cz + 2ux + 2"; + 2wz + H 0,

2 2 2 . .
represents a cone if L A kol d. < 2 & » % 10
a b .c - gl F |
B ¥ | _
(b) asﬁsq f& gm (=) p %@TQ Gﬁ anﬁ?I NS
' ax? + by? + cz? = 1 %W@Tl +my +n —p%muﬁ%ﬁ@aﬁm
2
am’lémw%s@p( 4r——+ my+E mwm&ﬁ

S |
Show that the lines drg;n"from the o parallel to the normals to the -

central conicoid a:i + ¢cz” = 1, at its points of intersection W1th the
plane [x + my + pz'= p generate the cone :

2 ak .2 : 2 ' .
2 X ¥E 27 =(£§+H+EJ_ | 15
. a-( [ a b ¢ . A _ '
{ N
' ‘ 9 .2
S © M%WZ_O%WE@W@U@ -—+i =1,2=0 %
(’ (a‘v.cose b sin 6, 0) § & T T @3l & Tl 3@ hifs |
_ . Find the equations of the two generatlng lines through any point
2 2 '
" (acosB, b sin 8, 0), of the principal elliptic section x_2 + i 5 = 1, z=0, of
a .
K‘ the h§perb0101d by the plane z = 0. ' - - 15
- r '
C-DRN-N-OBUA 5
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| SECTION B

Q5'.' F4t vl o S G
Answer all the questions: . - 10x5=50
(a) 3fuq 3guse T 1

[y + x flx2 + y2)] dx + [y f(x* +y2) x] dy =0

#I Wifq staee gefie W@l fe fAx? +y2) (x2 + y2) mwlﬁwwé

@meqﬁ%wsﬂm 21 Qa;mﬁrmw%l

x+y

mwwmaﬁﬁx%y (x 4 2)2%111‘%1@'36%%@

Justify that a differential equation o
[y + x fx2 + y2] dx + [y f=? + §*) - xhdy 40,
where fx? + y2) is an arbitrary functio 9 (x2 + yz) is not an exact

differential equation and

is an integratidg factor for it. Hence

2 2
solve this differential eqa:‘bn\for fix? + y2 (x + yz)2 10 N
(b a‘a’wmﬁﬁqﬁl&i%ﬁawﬁmmsﬁmﬁmmgm%mﬁ ' ;
- fag m ﬁ‘i‘lﬁlﬁ ‘s’r [ s
Find the curv{a for{ Which the part of the tangent cut-off by the axes is
blsected t the point of tangency . 7 , 10
) i _ ‘ _
((c)_ Th F TR aad Tt (S.H.M.), %75 O W Hierieh (3erdenret) T, 3T
ah | T 2 71 98 U g P & T 2, 7t BF OP = b, OP

d 'ﬁmﬁlﬁaﬁﬁnﬁwgmwwagpmamﬁm%
r.zcos [)%l

n
- 1} particle is performing a simple harmonic motion (S.H.M.) of period T

about a centre O with amplitude a and it passes through a point P, |
where OP = b in the direction OP. Prove that the time which elapses

before it returns to P is T ccqs;1 [E] . o : - 10
. 'r[ a B v

C-DRN-N-OBUA ‘ 6
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- 1

- (d) ﬁwmﬁ'ﬁwAC,mlﬁ,Amgﬁmﬁ@%wﬁw g
r& fas T st g0 w % § 1 o & & o9 #w 20 8, @ FRw ;
%1 firga & v @ g, rweﬁmmﬁml

Two equal uniform rods AB and AC, each of length /, are freely Jomted

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 I, r and 0, by
using the principle of virtual work. 'x 10

L |
(&) W T(t)=tcost i +tsmtj,0<t<2na§%v¥ﬁ3ﬂﬁ@‘q'{aﬁ1?&ﬂl
- 9 ARy | Jeem i o sy | . e’ -'F"

Find the curvature vector at any point of the curve - |

. e =

.

A A . ' L
r(t)=tcosti +tsint j, 0<t<2n. < _i ,
Give its magnitude also. ; - 10

.| .

Q6. (@ T 3 s A fafe 5 g @ /s
. | | 3—§—5y-smx- 'J
. ters

-,
- ._'.‘i-_ PIIFET N S SR R TN

Solve by the method of variation of para 10

l (b) TaHa el T . _ .

! . x93 dxg + 3:{f:xg + X ?d; + 8y = 65 cos (log, x) _ | . : ,
Solve the dl{ferentlal equatwn ' ' 20 |

3
4§+3 ngg+x%+8y 65oos(logex)
e |

&

( © R % éatmq\armﬁﬁq: R N ‘1-1-?::
. I( dx+zdy+xdz) L

.

EH Fi‘%%x +y2+z ~ 2ax — 2ay = 0x+y 2a, 7 T (2a, 0, O)ﬁﬂlﬁ .
BT 8 # R 2-vmae & 9 | QR ST R | ]
Evaluate by Stokes’ theorem | )

: I(ydx+zdy+xdz) :
-where T is the curve given by x2 + y2 + 72 — 2ax — 2ay = 0, X+y= 23 n !
starting from (2a, 0, 0) and then going below the z-plane. 20 -

C-DRN N-OBUA: ' 7

www.examrace.com

L



Q7.

Qs. ' ( (a)“

(a)

(b)

(©)

| ﬁmﬁf@ﬁwmwlﬁﬁn:

2
'Xi——Z(x+1) y+(x+2)y (x — QeX

Tafeh X FHeh TG THGTH HFIHS FHIHT N TH T ¢ |
Solve the following differential equation: | i

2y €

-—-2( +1)——+( +2)y =(x - 2)e%® -/ |
N Ny

when e* is a solution to its corr95pond1ng homogeneousrdlffereptla{
equation. 15

Wﬂmwwmsﬁaﬁmﬁﬁf@nﬁg rﬁgﬁ"‘tfa:rﬁam-
(7 fa=m areft) | wmg i Sl & T %‘aﬁ@ Fo{ @I e St
2 % 3gen A 2/l WEH F R a9l 9= 21 e B s
79 TR TF F wR Y IFH S ' |

Yy

A particle of mass m, hanging vefrtlcally a fixed point by a light
inextensible cord of length I, is struck a horizontal blow which
imparts to it a velocity 2J_l Find the vel -and height of the particle
from the level of its initial p. sklon when t cord becomes slack. 15

| O gu ey (e e )GABCDE STt g TheMH B8 A e o . [

FATR, g AX TR W 27N BCT@ DEF wea Rrgeli A Asd gu b

_'Sﬁﬁ%%masamﬁwﬂaatﬁaﬁé | 39 B8 ¥ yidad @ FIR |

A regular perj:.gon ABCDE, formed of equal heavy uniform bars jointed
together, is susperided from the joint A; and is maintained in form by-a
light rod'bommg the middle points of BC and DE. Find the stress in thlS
I‘Od - ‘ 20

LTl W M(x, y) dx + N(x, y) dy = o%%qwhmﬁmﬁﬁqaﬁ
IR TR, (x+y)wwaiwamﬁmwww@m‘?
AU AFHA FHHUT (x2 + xy) dx + (y2 + xy) dy = 0 T AT TUh AT

"'Waﬂwfﬁﬁm

C-DRN-N.-OBUA 8

Find tfle sufficient condition for the differential equation
M(x, y) dx + N(x, y) dy = O to have an integrating factor as a function of
Gk + 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. - ‘ o | 15

www.examrace.com



(b) T FO W y-31& % GHR Th g9 AN AT 3, RiEH @@ (Hed x-HE H
M) yy 22 AN T y=a %,aax-a&%ésmén@ﬁmﬁa% k2
& Y 1 Yraferes gHfieor e AT | T 1T T | .

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

acceleration (always towards the axis of x) is py‘z and when y = a, 1t is

.
projected parallel to the axis of x with velocity ,,2—“ Fi_rﬁ .ﬂle
a 5

parametric equation of the path of the particle. Here pis a cénstant. / s 15

(¢) YRS HW g9
2

dt?
% ATCATE-FUTER & T4 F 5

Solve the initial value problem

d2y

dt?2

by using Laplace-transfor? L

C-DRN-N-OBUA

_‘,1__35 +y= 8 e_2t sin t, Y(O) =0, y'(-O)‘iO { ‘

¢ F

F

—+y=88"2t5int, y(0)=0: y‘(‘ =0 /

r 20
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MATHEMATICS (PAP?&.II)/

%
Time Allowed : Three Hours 4 { Maximum Marks : 250
V4

QUESTION PAPER SPECIFIC INSTRUCTIONS

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

Fl

There are EIGHT quesﬁons
in ENGLISH. 1 i

Candidate has tojattempt FIVE questions in all.

Question Nos. 1 arfd 5 are compulsory and out of the remaining, THREE are to be attempted
chgesing at least ONE ‘question from each Section.
The number of marks carried by a question/part is indicated against it.

divided in two Sections and printed both in HINDI and

Answers must be w .r ten 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
providéd'.' No marksTwill be given for answers written in medium other than the authorized
one. J

Assume suitable data, if considered necessary, and indicate the same clearly.

Unless erwise indicated, symbols and notations carry their usual standard meanings.
Attempt; offquestions 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.

C-BRX-X-OTUE/39 1 (P.T.O.
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@Us—A / SECTION—A
1. (a) m?ﬁﬁqcmﬁzxz%mﬁﬁmm&@[; z]wagaa%,aﬁﬁsm;eo.mﬁq%a

Ww%m@w%lmmeﬂé T]:aek}ﬁzﬁﬁam%

WNWGmam(ﬁﬁa)m%?aﬁmmﬁwwl
4

Let G be the set of all real 2 x 2 matrices [ ; g } wheré xz # 0. Show that Fr‘is a

‘ 1 % a
group under matrix multiplication. Let N denote the subset ‘QE ‘Fr

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

- :I. r
(b) ¥ W [ ox
x2(1+e™¥)
Test the convergence of the improper integr 2 ' 10
: X ( +e”

o ¥ & ‘

{c) maﬁm%wﬂz) n‘ﬁjém £
flz) = - (1+;]'y2 179 w0 fl0)=0

Lﬂ X +y

q@ﬁgmaﬁsﬁﬂnﬁuﬁmﬁaﬁmm% W z=0 W f % achersl 1 Afwred 44 2

Prove thatithe funetion f(z) = u + iv, where

- 3 A
I L [t S R Ay
( 1y ==

satisfies Cafichy-Riemann equations at the origin, but the derivative of f at

2 =0 does not exist. 10
llir .
(d) flz)y= ( l)mz=oamz=1%sé-ﬁéaﬁﬁ%ﬁﬁmﬁm|
- Z7\Z — .
r

Expand in Laurent series the function f(z)= - about z=0 and z=1. 10

22 (z )

C-TRE-A-0%UB/39 )
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fe) oerea (mbr) fify & g g fifvw
wfiharfiehd AT Z = 6x, + 5x,

a9d f&
2x; + x5 £16
X +xy 511
x; +2x5 26
S5x; +6x, <90 ) 'l.-\
xy, X2 20 " i)
- |
A} /1 '
Solve graphically : _r | r
Maximize Z =6x; +5x, A J y ¥
™
subject to i~ F
\ R
2%, +xy $16 1‘\ (¢
X, +xy =11 T )
X, +2x59 26
Sx; +6x, <
Xy, Xg 2 10
4 (
R .
'
-
<14
1 =
2. (a) wnigy 6 Z, of &4 plam Z, A (5] +[6) a1 (- [4])”" W Ay
Show th*t Z, is)a field. Then find ([5] +{6))* and (-[4))"! in Z,. 15
. v
=y ] = &
( 1B) [ f(x) dx T g R, e
. inl-cosl
Fl = 2xsin-.-cos+ , x€]0 1
. 0 R x=0
-
r
(' Integrate I:) f{x) dx, where
B
inl- 1
r Flx) = 2xsinl-cosd , x€]0,1 s
0] , x=0
(-PRA-K-0BNE/39 3 [P.T.O.
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(0) Pl et e % R e B e Bl S T e snele T B g
R T o TA 791 A TR @O St i i

I

T
D | Dy Dy D, | suersuar
o} 6 4 1 5 14
0, 8 9 7 16
Oy 4 3 6 2 5 4
7 6 10 15 4 h‘

L i

Find the initial basic feasible solution to the following transportatlon probl 12/
by Vogel’s approximation method. Also, find its optimal solution /and t

minimum transportation cost :

¢

| Destinations ’ - ‘K I
Dy | Dy | D3 | Dy | Supply " r
| o | 6 | 4 10| 8 1{ s
Origins | O, 8 9 '?: Y ;
03 | 4| s 2] s
Demand 6 4

{a)
Il T &7 R

Show that the set {a+ bo:m?

qise &6 9= {a+bw:0® =13,

n

20
Waa(bmﬁ\a%w{% W= A A€ R ¥

where a andf are real numbers, is a field
with respect to usual addlt:lo:‘an% multiplicati 15

{b) A
‘ ‘f%xiy){iy"(f;i—“%ﬁ » ey =00
{ (: 0 , [:c,y)=(o,0)

22,00 _, 327 0,0)
. _%%? gxiyx “Pyox A HIN| @ WY, frg (0, 0) W
( wiae & o i
| , .
'} (g2in ’ f( % and -a—f-m for the function
' ax‘a ayax
/ fley = l (jx,, ygyz’ , 6y =0, 0)
- 0 , (6 ¥=00)

-

F a2f .
Also, discuss the continuity of
ox dy

(- BRA-A-0 516/ 39

2
and 2 at 0,0,

oy dx

3*f o 3% f 3
ox oy dy dx

15
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(c) mﬁﬁmsﬁwmﬁgmﬂ————de = & TR e

(l +lcose)
2

de

s using residues. 20
1

[1 + = Ccos 9)
2

Evaluate the integral J:

4. (a) %@ﬁﬁn%w@(ﬁ)={a+bﬁque¢2}maﬁa@$?ﬁﬁu {
Prove that the set Q(V/5)={a+b/5:a beQ} is a commutative r1ng

identity. A 15
| . \ F
(b) e qoeRt A faft F g x2 +y? + 22 Ermﬁﬁﬁmimﬁﬁﬁxyz a®
Find the minimum value of x2 + yf + 2% s bje€t to the condition xyz = a® by
the method of Lagrange multipliers. 15
“§
1§
(c) v Ry &% gm e wumA gen & wft won g 3@ Fie
sAftwafida FfT Z =30x; +24x,
']
T f - \
‘T 5\in +4x, 200
i £32
4 M
Xy £40

< . <
( 4 \\ X, X5 20

Find all dptimal solutions of the following linear programming problem by the
T simplex ethod :

o . M ize Z =30x; +24x,
\' subject to

5x, +4xy <200

x, £32
r Xy €40
xp, x5 20 20
C—BEN-A-0RIN/39 5 |P.T.O.
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©uveE—B / SECTION—B

5. (o) @ o7 s gHET 2D2 -5DD’ + 2D°2) 2 =24y - x) H & T
Solve the partial differential equation (2D2 —-5DD’ +2D’?) z=24(y — x). 10

1
*\.

(b) THHEW cosx —xe* =0 H, ¥R TWHEE TE qF G, %Wmﬁ%m%m%&/
F FHAT shifsg| f

Apply Newton-Raphson method to determine a root of the requatiqn
cosx —xe”* =0 correct up to four decimal places. ” g 10
: <l
1 F

(c) waﬁﬁzm%samj

1+ x2

Eol:icoelcac fmj: T T I
a

" Use five subintervals to integrate pezmdal rule. 10

0 1 4 x2

"\

(d) WANDWOR&%#WQ;‘;&WW@WW z=xy +uv % U = % afay
H @ FifT|

Use only AND artd QR log1c gates to construct a logic circuit for the Boolean
expression z = xy uv, i0

§
p . Ay
(ot % wiedh 4 e = g o T H T = W T A

'Find the equation of motion of a compound pendulum using Hamilton'’s

equations. | 10
e ‘
. /
6. (a) Iz 2323;‘1%%3@13@@3%@[
- dx? dy>
4 3%z 3%z
Reduce the equation — = x2 £ £ to canonical form.
ax? ay? . 15
E-ARN-R-0R1E/39 6
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(b) TIE-EREd a7y & gu whew fen
2x1 “Xz =7
—)CI +2x2 _X3 =1
- Xy +2x3 =1

&1 g Hite (i gl Ak

Solve the system of equations

- X +2xy —x3 =1 (fﬁ:
- XQ + QXS = ]. — i |
L | /1
using Gauss-Seidel iteration method (Perform three iterationsr r 15

- |

" 1! L

[ ]

() x=0.8 W y® w @ T & R, W——-—Jx+l\y(0 4{ Oflaga»’ﬁ%aw—[ﬁ@
IR 1 G HI| 9 a6 k=02 i

Use Runge Kutta formula of fourth jorder| to find the value of y at x=0- 8,
where ?d; =Jx+y, yl0-4)=0-41 Take thelstep length h=0.2. 20

£

: : ﬂ:zu 9%u .
7. (o) uF FEE S (T =5, B ,az=a—2) fagm wma hifsre, afe wifvs an = @
t x

3R e fAly fix) = Kisin X'= sin 2) &

- 2 2
Find the deflection of a vibrating string (length = n, ends fixed, %—2—2—)
i t X
'y
correspondmg(to zero initial velocity and initial deflection
. { f(x) =k(sin x - sin 2x) R ¥+

f
; . V4
( {b) froca % € ﬁqéﬁm%%u@m—ariml

Draw a flgwchart for Simpson’s one-third rule. 15

._r ‘
2 2
'ﬁf%"lﬁﬂél(p:—l—log kta +y- % e yame-t@d 3 il
2 (x—af"+y2

(x+a)? +y?

Elven the velocity potential ¢ = = log 7| determine the streamlines. 20
2 (x-a? +y

C-RRN-X-0BHF/39 7 {P.T.O.
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2
8. (a)\ aﬁrﬁmﬂ_a— O<x<l, t>0, fem 2 fr

at?  ox?’
) u@x0=0 0<x<l
(ii) g—L:(x,O)=x2-, 0sx<l

(iii) w0, ) =u(l, f)=0, udt t =% forw
. %u 3% .
: Solve—-—, O0<x<1, t>0, given that
| 32 9x?

%

9
il u(x0=0 0<x<l1 - .
i) 2% (x,0)=x2 0sx<l | 3¢ /'
at DT T r F
fii)) u(0, = u(l, t)'=o, for all t -

(b) foret +ft gefim =X x 3R y & fo <wifse & x + xy = ('-
' For any Boolean variables x and y, show th th 15

,(ﬁﬁﬂ)m%ﬁm

fc) R T GATR ©El F #9, W WH Ede
- T I Fifm | |
Find Navier-Stokes equation for a fsteady jlaminar flow of a viscous
incompressible fluid between two infinite parallelfplates. 20

* &k /
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