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OUESTION 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.

Question Nos. 1 and § 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/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
Jor answers written in a medium other than the authorized one.

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

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

Autempts of questions shall be counted in sequential 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

Q I(a) Ry w &f’kwm Vv, =(1, 1,2 4),V,=(@2 -1, -5 2), V, = (1, -1, 4, 0) a=r
V,=@2, 1,1, 6)UerFq : Toda §| T T8 T & 7 AN ITX B w H d@ AR
The vectors V, = (1, 1, 2, 4), V, = (2, -1, -5, 2), V, = (1, -1, -4, 0) and
V, =2, 1, 1, 6) are linearly independent. Is it true ? Justify your answer. 10

Q. I(b) fr=rferit srege =t i wivms &9 # Wil Fig iR Feoverg 3 ife Py

12 3 4
21 4 5
Ls 5 7
g 1 14 17)

[

Reduce the following matrix to row echefon form and hence find its rank :

Q. i(c) Friafea Hmr =1 77 P .

Evaluate the following limit :

Lt [2 —5)""(;] : 10
X=>8 a

Q. 1(d) FrfaRag wwrPa &1 719 =g

dx.

sinx +3fcosx

2 R
f Ysinx
X
3

Evaluate the following integral :
3 Ysinx %
Usinx +¥Ycosx 10

O [ 34 Sy
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QUe) ‘@@ # frg warws w7 R 4y, gwad ax - 2y + 2z + 12 = 0, Mas
X2+y? +22 - 2x -4y + 22 -3 =0 @ wof Fww 2 ool g = o v A
For what positive value of a, the plane ax — 2y + z + 12 = 0 touches the sphere
x2 +y2+ 22— 2x — 4y + 2z — 3 = 0 and hence find the point of contact. 10
1 00
Q. 2(a) e s A={1 0 I| sa ;megg AY = v #ART
010
e 100 .
If matrix A=|1 O 1| then find A%. 12
| 010
Q. 2(b) T viFHR 2T T T &R F 81 IR I@ IT N gAGW dFAG @wAT €, ot IeA
A% F 9 IR A Bow W IquR ww
A conical tent is of given capacity. For the least amount of Canvas required, for it, find
the ratio of its height to the radius of its base. 13
Q. 2(c) Prefaftad smege # s A @ s RW A W@ ARG
' 1 1 3
‘1‘ 1s 1|
311
Find the eigen values and eigen vectors of the matrix :
11 3
1 5§ 1 , 12
311
Q. 2(d) TR ¥ Syz - 8zx — 3xy = 0 I T WER THAq T& @ F ¥ W TTF @l
6x =3y =2z8, @ U A FA® @B B FHHW AGA i |
If 6x = 3y = 2z represents one of the three mutually perpendicular generators of the cone
Syz - 8zx = 3xy = 0 then obtain the equations of the other two generators. 13
Q. 3a) IR V=R T e A(V) T&l &0 a, A(V) & §o= g1 R
T(a), 8, 8;) = (23, + Sa, + a;, =3, + 8, — a3, ~a; + Za, + 3a,)
& gra vl &1 &= s
Vi=(1;0,1) V,=(1,21) V,=03,-11)
®°gRE smegE T 9@ P |
| C-AVZ-O-NBUA 3
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Q. 3(b)

Q. 3(9)

Q. 3(d)

C-AVZ-O-NE UK

Let V=R? and T e A(V), for all a, € A(V), be defined by
T(a,, a,, 3;) = (2a; + 52, + a3, —-3a; + a, — a3, —a; + 2a, + 3a,)
What is the matrix T relative to the basis

V,=(1,0,1) V,=(L21) V;=(3,-11)7? 12

e x2+ y2 + 22 = 1 W Rua famg P & Reg (2, 1, 3) & aifteam g W 21
Which point of the sphere x2 + y* + 22 = 1 is at the maximum distance from the point

(2,1,3)7 13

() 99 TIEA w1 G Braiee o fEget (2,3, 1) @ (4, -5, 3) ¥ el & 9
x-¥&7 B GHFAK B |
Obtain the equation of the plane passing through the points (2, 3, 1) and (4, -5, 3}

parallel to x-axis. 6

(i) wefe sitw & @ .
x~a+d y-a z-a-d x-b+c _y-b z-b-c¢
23 - o a+s oW B-y B P+y
qaaciig 21 3R B, a 39 gHaw @1 §HiEC W@ g, ed 390a9 i @]
Rum 21
Verify if the lines :

x-a+d y-a z-a-d i x—b+c=y—b=z-b—c
-5 o atd % By B B+y

are coplanar. If yes, then find the equation of the plane in which they lie. 7

e g & e s
H (x—y) cos’(x +y)dx dy
R

W& R @ waugs 8, Ped ot F75am (n, 0) 2n, ) (n, 2m) (0, n) &
Evaluate the integral

H (x —y)* cos’(x +y) dx dy
R

where R is the rhombus with successive vertices as (n, 0) (2n, ) (=, 2x) (0, =). 12
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Q. Ha)

Q. 4(b)

Q. 4(0)

Q. 4(d)

C-AVZL-O-HDUA

Freafafea = wrr FPrefog
[[ V1y—x*1 dxdy
R

w8l R=[-1,1;0,2]
2
Evaluate .U VIy=-x'| dxdy
R

where R = {-1,1; 0, 2]. 13
R*® 39 Iugane & fam §1a #Id @ qgs=g

{(1,0,0,0), (0,1,0,0), (1, 2,0, 1), (0, 0, 0, 1)}
gra R 81 douram SE@r smarc P
Find the dimension of the subspace of R4, spanned by the set

{(1,0,0,0),(,1,0,0),(1,20,1), (0,00, 1)}
Hence find its basis. 12
R TEEaw x2 + y2 =2z W QA wEaq wEg gAdd T @ @ #, s |Had
x=0% 9T Fecd &1 IW o B W Prog BE R I Bl T wel wA 2
Two perpendicular tangent planes to the paraboloid x? + y? = 2z intersect in a straight line

in the plane'x = 0. Obtain the curve to which this- straight line touches. 13

few MU weA

X —Xqfy
s (x, 0,0
£(x, )’)=][ Xty x, y)=(0, 0)

0 x, y)=(0, 0)
% fq 9idcy @ IEFAaar # qOH Fg |
For the function

x2 —XJ;
X WY, (x, 0,0
f(x, y)=1 X' +y * )= 0)

0 (X, Y) = (0’ 0)

Examine the continuity and differentiability. 12

+n



Q. 5(a)

Q. 5(b)

Q. 5(c)

Q. 5(d)

Q. 5(e)

C-AVZ-O-HBUA
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SECTION—B

Preafafm smea gdfwr 1 oga Fod

xcosxg-z+y(xsinx+cosx) =1.
X

Solve the differential equation :

d i . .
xcosxf-+y(xsmx +cosx) =1, 10
X

Preafafaa sawa @@ &1 g Fened

(2xy'eY + 2xy3 + y)dx + (xFy'eY — x%y? - 3x)dy = 0.
Solve the differential equation :

(2xy?e? + 2xy3 + y)dx + (x%y'e¥ — x%y? - 3x)dy = 0. 10
s fig, St 9% aad 1o (TWOELH.) FT W 2, IEH AW ‘a’ T D@ T R |

mmmﬁuﬁr%mﬁ(&%a &, a0 Sum an fpAr #X Ro W, Wy smadee

A A §QAT A, O IJGH AT FGH AGH PO |
A body moving under SHM has an amplitude ‘a’ and time period ‘T". If the velocity is

trebled, when the distance from mean position is ‘ %a ,, the period being unaltered, find

the new amplitude. - 10

kg VI 1 TF B, A T@ F TF RR T A wE X FAWHA B IE@D g
RIS I & @ Pguss T bFaE g, 3 R & v & g &
TUET I T T B W A a9E w9 Pid |

A rod of 8 kg is movable in a vertical plane about a hinge at one end, another end
is fastened a weight equal to half of the rod, this end is fastened by a string of
length / to a point at a height b above the hinge vertically. Obtain the tension in the string.

T 10

e & a8l x2+y2+22-9=0 9w z=x2+y?* -3 & &9 frFg (2, -1, 2) W FW
EiiES s Dl

Find the angle between the surfaces x2 + y2 + 22 — 9 = 0 and z = x? + y2 - 3 at
@, -1, 2). , 10
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Q. 6(a)

Q. 6(b)

Q. 6(c)

Q. 6(d)

Q. 7(a)

C-AVZ-O-HBUF

afe (x +y)?, T Iada gHdiEcw (4x? + 2xy + 6y)dx + (2x2 + 9y + 3x)dy = 0 FT FHHAT
w8 W@ ‘e’ F AT AR PR | TR FEEA @iE o P
Find the constant a so that (x + y)® is the Integrating factor of

(4x2 + 2xy + 6y)dx + (2x? + 9y + 3x)dy = 0 and hence solve the differential equation.
S b

A T AR A difeu, Prd ydls 71 I 4 kg, Big AT @ @ F AW gEE
@ E) I gEt R @ gege v w E, R wl o g2 A @h @
T 60° F P B | A W) 9w o Rig AT @ B oaw @RE @ Red o
& M §9 7|

Two equal ladders of weight 4 kg each are placed so as to lean at A against each other
with their ends resting on a rough floor, given the coefficient of friction is p. The ladders
at A make an angle 60° with each other. Find what weight on the top would cause them

to slip. 13

gt & g3 AxZ—pyz = (A + 2)x T 4xly + 23 = 4 Reg (1, -1, 2) T eEEaq dred
g, @ A3 pF A P

Find the value of A and p so that the surfaces Ax2 — pyz = (A + 2)x and 4x%y + 2’ = 4
may intersect orthogonally at (1, -1, 2). 12

w g, 99 @ g ¥ s=mia, N g 3 AArTLIT SHfia FI@ 2 ‘2’ TH F RewsrEe
¥ IO YE FW &4 S P U IUHA B GHG AW B |

A mass starts from rest at a distance ‘a’ from the centre of force which attracts inversely

as the distance. Find the time of arriving at the centre. 13

() Ffafed & aroe Ay soax g sk

= sl
{mki+s—2J+s2+256 }
(i) oTA® TG F FOOT Fd, FeAfafed
Y'+y=ty0)=1y0)=-2
F1 g Al

(i) Obtain Laplace Inverse transform of

ln(l+l2)+ zs e™).
s’ s +25

(i) Using Laplace transform, solve
y'+y=1ty0)=1y0)=-2 6+6=12

7
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Q. 7(b)

Q. 7(c)

Q. 7(d)

Q. 8(a)

Q. 8(b)

G-AVZ.

TF HU, T U weiel @ e W O faeg ¥, vaife o ew 8, e gavar @@
T g Nig At 2 e sefin Y@ wwfar 21 98w g F wfieeg gd g 3 wers)
# e R R qER e @ o TEF@ 24 Ak wiw F oadwied wiwr 30°7 FeE h
g, @ 98 F gRiN 3 u T IeF gsw Hv et AR

A particle is projected from the base of a hill whose slope is that of a right circular cone,
whose axis is vertical. The projectiie grazes the vertex and strikes the hill again at a point
on the base. If the semivertical angle of the cone is 30°, h is height, determine the initial
velocity u of the projection and its angle of projection. 13

T a8
F=(x2+xy)i+(y’ +x%)]
# Rm m 8 wemm Ffg & 78 &% F oongoff 8 w1 At | s sfRw fawa W@ AT

A vector field is given by

F=(x?+xy’ ) +(y° +x%)]

Verify that the field F is irrotational or not. Find the scalar potential. 12
HIFA TAH I
X =py - p
” " dy
1 ga Prafeg, 981 P

Solve the differential equation

2 dy
x=py—p~wherep=a< 13
I FAEA yEen F TR W@ ivd, A @ 9’ B awtt gediw Rt wow ot
g el g & @ 3w Reh @ A-fed Rfy 2 sl ¥ @

Find the length of an endless chain which will hang over a circular pulley of radius ‘a’

so as to be in contact with the two-thirds of the circumference of the pulley. 12
T FU, UH A @ JdA, TF fog oA e W g § w8, w w1
“fe &w @ Ant F QA uwErsse Al a, b (a>b), 7@ A F ogdE@ W@ FA

A particle moves in a plane under a force, towards a fixed centre, proportional to the
distance. If the path of the particle has two apsidal distances a, b (a > b), then find the
equation of the path. 13

C-ABUFAE
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Q. 8(c) Pr=ifafea #1 77 Fefoa

Ie"‘(sin ydx + cosydy)
: _

w6t Cuw s 3, R (0, 0), (x, 0), [n, 9 (o, gJ o &)

Evaluate 'IE"‘(siny dx +cosydy), where C is the rectangle with vertices (0, 0), (%, 0),
: .

(n, g] (0, %) 12

/ \

Q. 8(d) fr= Iama wlidww A A F

d'y dly d’y , dy
x“—4+6x’-———+4x’—2—2xa—4y =x’ +2cos (log, x) .

dx dx’ dx
Solve
4 3 2
x‘¥+6x3g—%+4x2%¥2——2x:—i—4y=x2+2cos(log,x). 13

C-AVZL-O-HNBUA

+o



; C~AVZ-O-NBUB
CD ‘u-v\../.] ....;ML’JLQ

ToTa (SI9-93-11)

9 : 5 g Jf¥hay 3% : 250

WyA-uR Tt favie ergEm
(FM R F @ Frafafa Aot # Fem aeurfigds ud@)

A wvel # go ome v R E 9 Rl v ohoht O A W 1

IEiGIR H oA dFE T b IW P

Y qe 1 3R 5 e § aw anh wedl 4 @ vRE Wie A FH-R-F0 TR ¥ gt 4 IET 6 IR i
TF YW/am F o g o 39w few o R

vt & I I Wit mem # o 9w it e ga e wau-un § e e R, o gy mem W
IgE TH-HR-IN (ﬂa@ﬂovo)g%mﬁwmﬁﬁewmﬁmmmmlmwﬁmm

\\\\\

wﬁma,a\wgmmmmmmmmﬁﬁzﬁml
V@ 9% 3Ighaad 7 A, 950 a0 T=EEe) Y=o aEE 39§ g 8

W % e B o wTER 6t snefi e w9 R oy eyl F 3w F R wem § ot ol 3@ e A
T B WA-RE-IW Y A Tl 813 T FR I8 A4 §8 F M F a1 Rl

MATHEMATICS (PAPER-II)

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,

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 sequential order. Unless struck off, attemnpt 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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1. o @

(i) FfR4FFEE {e, a, b, ¢} B A §T, Tl e ToawH (AESRR) R, Fem arfiri w50

WUs—A / SECTION—A

7% gvia gu % v =i & wafs et A

Taking a group {e, a, b, ¢} of order 4, where e is the identity, construct

#f2 8 % Thia TR G F fhad 5 T §7 sme A

How many generators are there of the cyclic group G of order 8? Explain.

composition tables showing that one is cyclic while the other is not.

(b) T F Th @ W A, fum aons 2w Nes & svaed w1 e ams )

Give an example of a ring having identity but a subring of this having a

different identity.

fc} #f i(-l)"“-—;‘—% srfirrm o e st & glew Fikm)

n=1

Test the convergence and absolute convergence of the series E(—l)

(d) THigE B & vix, Y =In(x? + y?) + x + y TETR ) TH GO FEAE FAH u(x, y) Td
Fiferg | BT faweiis oA f(P = u+iv F A z F 9@ 7 Jra Fifem)

Show that the function v(x,y)=ln(x2+y2)+x+y is harmonic. Find its

conjugate harmonic function u{x, ). Also, find the corresponding analytic
function f(zg)=u+iv in terms of 2.

(e} Traiafam fram amen = fRwar fefl +0 % R @ fifvw .

Solve the following assignment problem to maximize the sales :

C-AVZ-0-RBUB/ 35

n“+1

Salesmen (faza1)

mo o>

Territories (&3)

n=1

I on m v
3 4 S 6 7
4 15 13 7
6 13 12 &5 11
7 12 15 8
8 13 10 6

n+l

n

5+5=10

n

2

+1

10

10

10

10



(%)

(c)

(b

7R R w o™ B, R aeaw® @99 1 § q9 R 3T8e® R’ (R onto R’) I &
TR ¢ &, dl g il R’ &1 dcaw® 3 o) B

If R is a ring with unit element 1 and ¢ is a homomorphism of R onto R’,
prove that ¢(1) is the unit element of R". 15

1 FeH

(L,

flx)= 10

ﬂmmﬁﬂa%?uﬁﬁ,aﬁj;f{x)dxmmmsﬁﬁm
Is the function

[L,

flg=¢"

|0

Riemann integrable? If yes, obtain the value of I; fx)dx. 15

Wﬂz)-Lf_a;ﬁgFo%se-ﬁéwmmmmmﬁmmﬁm
z“-3z+2
EE

Find all possible Taylor’s and Laurent’s series expansions of the function

2z-3

f@= about the point z=0.
z

2_3z42 20

Y AW THY H FA TAEG) FHH TR HQ Y WA

e? +1
JCz(z+1)(z i)?

%1 UM Ferfer

dz; C:|z|=

State Cauchy’s residue theorem. Using it, evaluate the integral

z
'[C__e_-*-l__g.dz’ C:|z|=
Zz+1)(z~1) 15

Tl i Aoft Z—WWW%fmvﬂmml

n= 1(1+n )

. ] - nx
Test the series of functions ¥

-1 (1+n x

5 for uniform convergence. 15
)

C-AVZ-0-NBUB/3S 3 [P.T.O.



(¢ FrefafEs Was YA T ® fGEr fif
et NG Z = x) +2x, -3x3 +4x,4
awad b
X) +Xg +2x4 +3x4 =12
X2 +2x3 +X4 =8

b o
™~

1» X3, X3, X5 20

Consider the following linear programming problem :
Maximize Z = x| +2x, —-3x3 +4x, {
subject to
X+ Xy +2x5 +3x4 =12
Xy +2X4 +x4 =8
X1; Xg, X3, X4 20
(i) SR g W g 39S Bft surlt g e i) 3 FR-4 sy snarl geTa w |
% 3R -] 3w Tl gE T §7
Using the definition, find its all basic solutions. Which of these are

degenerate basic feasible solutions and which are non-degenerate basic
feasible solutions?

fi) T I FQ (6 fo <3 % o 38R g B STUH GE gl § $H-91/8 388 '
B2

Without solving the problem, show that it has an optimal solution. Which
of the basic feasibie solution(s) is/are optimal? 20

4. (o) w0 Frefafga eg=a Gurm 4m a9 PA F Awla PR via S 87 i 3@ d, @ wEse

Do the following sets form integral domains with respect to ordinary addition
and multiplication? If so, state if they are fields : S+6+4=15

() bJ2 F w0 R gensil & wy=a, el b ot g &

The set of numbers of the form b2 with b rational
fii) |9 iR F G

The set of even integers
(i) GATHS QUi H1 GT=A

The set of positive integers

(b} &3 x? -i-2yl2 S1IRE fix, y)=)c2 +3y2 —y'EB WH(W)WWWTI@

H 7 Hifmw)
Find the absolute maximum and minimum values of the function
fix, y = x2 <r»3y2 -y over the region x? +2y2 <1 15

C-AVEZ-0-NBUB/35 4




(c) F=fafea fas Nom aren = e 4t g0 wa i) e 30 g i & w8
e e wRolt | A T # 3Een w« oft fefag
TR FINY Z = 2x; -4x, +5x3
EHGACT

X) +4xy —2x3 £2

=X +2x2 +SX3 <1

Xy, X5, X320
Solve the following linear programming problem by the simplex method. Write

its dual. Also, write the optimal solution of the dual from the optimal table of
the given problem : 20

Maximize Z =2x; -4x,5 +5x3
subject to
X, +4xy -2x5 <2
-Xx; +2x5 +3x5 <1
Xy, Xo, X3 20

WUs—B / SECTION—B
5. (a) NS FaHe FHH
(y? +2% -x?) p-2xyq +2xz =0

Wﬂp—a—mq z,ﬁﬁml

Solve the partial differential equation
{y2 + 22 -x%)p-2xyq+2xz=0

where p=E and q = 05
dx ay 10
(b) (D2 +DD’-2D"?)u=e**¥ R 7 fAR, &l D _3_31:11 D’ _5".
y
Solve (D% + DD’ -2D"?ju =e**¥, where D =~a?.- and D'_gi 10
y

() T 5% (pag)or)vilpag—-r) & o @ =8 p, g, r ¥ g&a (Swm faigq)
i (Rasgiea) yam=< ¥4 @ sl #&1 R v 35 <9 w et o1 5 &

Fgh ¥

Find the principal {or canonical) disjunctive normal form in three variables
D, q, r for the Boolean expression ((pag)—=r)v((pag) > -r1). Is the given
Boolean expression a contradiction or a tautology? 10

C-AVZ-0-RBUB/35 S [ P.T.O.



(d)

(e)

6. fa

()

(]

7. (a)

veRs x-fomn ¥ & A YaR U, 1 fer S| B o : o dew qateg w a R
TaE %o a3 e Iw i) wifia (Rpwa) firg ot 3@ dism)

Consider a uniform flow Uy, in the positive x-direction. A cylinder of radius a is
located at the origin. Find the stream function and the velocity potential. Find
also the stagnation points.

Wom F T AW A TaY x2 +y? +22 =a?, 220 F, 0Z-39 F ©W-E, Jed-
AUl 1 IREFHeA Hig |

Calculate the moment of inertia of a solid uniform hemisphere

x2 +y2 +2z2 =a%, 220 with mass m about the OZ-axis.

pcos(x+y)+qsin(x+y)=z,Glgfp:%famq:?,aﬁmga%;f‘aqgaml
23 y

Solve for the general solution pcos(x+y +gsin (x+y) = 2, where p= ? and
x

q = _a...z_

oy

BT YT F T G §Y HHGE STed W] i g shiteg qo giisg R A i

w R 31

Solve the plane pendulum problem using the Hamiltonian approach and show

that H is a constant of motion.

S i ague W B, S AR ed @ i e d

x =1 2 3 4
f =1 11 31 69
f{1-5) I v
Find the Lagrange interpolating polynomial that fits the following data :
X ¢ -1 2 3 4
flg =1 11 31 69

Find f(1-5).

Riv-giE 7F e
U —uU,, +u=0, O<x<l, t>0
u@© =ufl, =0, t20
ux 0=x(l-x), O<x«<l
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Find the solution of the initial-boundary value problem
U —Uy +u=0, O<x<l!, t>0
u@© )=ufl =0, t20
ulx, O)=x{l-x, O<x<«l
(b) T HER h = 02 F WY V-Fz Agic @Y F FOAR Ko §¢ IRWE A
%=x(y—x), Yy2) =3 & e [2, 2:4] ¥ g HRmw

15

HHY!

Solve the initial value problem % =x(y-x), ¥2)=3 in the interval |2, 2-4]

using the Runge-Kutta fourth-order method with step size h = 0-2.

c) @A ®f T F TF FHam & T giee-ad & §Y Feiaraad ¢

2

H=2_ _pgpe= +b—aqze"°“ (@ +be™™) +£q2
2a 2 2

&l «, b, k TR §, g SAUhFq T & a1 p @A saiFa wam R

A Hamiltonian of a system with one degree of freedom has the form

2
H=P_ - bgpe™™ +P-que_w(a +bt=;'_°")+5q2
20 2 2

15

where a, b, k are constants, g is the generalized coordinate and p is the

corresponding generalized momentum.
il T teAfE F T = Tl 3@ Fie)
Find a Lagrangian corresponding to this Hamiltonian.

fii) T g3 T Ta HR, N 6w wwe w9 @ ha ad R

Find an equivalent Lagrangian that is not explicitly dependent on
8. (o) fafm-w:IR st sFa wftew
2 2 2
x2—au—2 o u +y28u+xa—u+ya—u=0
dx2 dxdy dy? ox ~ dy

w) faiga &9 A @aHTa HINT qen SEH TS g I Hie |

Reduce the second-order partial differential equation

2 2 2
xz—au—Q au+ 28u+xa_u+ya_u=

Ix2 dx dy dy? ox ~ Ay

into canonical form. Hence, find its general solution.
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(b) TEE-HEw fafy F W FQ g FEE
10x; -2x5 ~x3 -X4 =3

—2xl +10x2 "‘X3 —X4 =15

-X)] =Xq +10x3 —2x4 =27

—xl —'XQ —2x3 +IOX4 =—9

%1 g 114 IR (IR Gy i) )

Find the solution of the system
10x, “2XQ - X3 —X4 =3
-2xl +IOX2 —X3 —X4 =15
e — w10 N =°’7
/\rl J\r2 L] A-\.I/\-s k/\q - T

-X; —Xp —2x4 +10x, =-9

using Gauss-Seidel method (make four iterations). 15

(c) =iz f% Aera: qufim iy A wie ol % FO W Ged W AR 1 9 Ber % 9et °
¥ gTHl B 6 Hifg| IR yarg argei B, @ wheRw @ it A 5 e v gm0 wge
Bl R

In an axisymmetric motion, show that stream function exists due to equation
of continuity. Express the velocity components in terms of the stream function.
Find the equation satisfied by the stream function if the flow is irrotational. 20
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