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MATS8073T

M.Sc. FIRST SEMESTER (NEP) EXAMINATION, 2023-24
MATHEMATICS

Differential Equations
Time Allowed : Three Hours
Maximum Marks : 80

SECTION-A/ @ve-3] [Marks :8]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

T os goTl @ Faie v gEE F97 #F I 50 = @ 9F T &l
G go & ofF GHT &

SECTION-B/ @vs-§ [Marks :40]

Answer any five questions (Maximum 250 words each),

selecting one from each unit. All questions carry equal marks.

% S @ 0% 997 g0 g8, T 9T g B I oy
9% J97 F Y 250 9= G oA 7 & qH FoA B oF TAT 8

SECTION-C/ @vs-q [Marks :32]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

=T @ go7t & 3me G g9% 97 # 3T 300 = G ofdE T &l
i g9 B ofF T &
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SECTION-A/@vs-H

1. Very short question answer :

A TG 99T IS

(1) State existence and uniqueness theorem.
AR T fafredr T & TarEdl

(i)  Define Semi-linear Partial Differential Equation and Quasi-linear Partial
Differential Equation.
T Raw AMH Fahd THHCT T I ew ARH ST FHHT I
QRIS sHifoTa

(i11)  Write second and third alternative form of Euler's equation.
T & THHT & &0 T Jad Jieds Jred & )

(iv)  Find the extremal of the functional f (Bx—y)-dydx that satisfy the
boundary conditions :
y)=1y(3)=9/2

3 .

B | (3x—y)-dydr T IS T BRI S A A B F@
g
y() =1 »(3)=9/2

(v)  Write the fundamental lemma of the calculus of variations.
feeRer e @ A Sk [t

(vi)  Determine whether x = 0 is an ordinary point or a regular singular point of
the differential equation :

d’y dyj
2x +7x(x+1)| — |-3y=0
( dx* J ( )[ ax)
o[ A2y dy
TR THIHT 2x - +7x(x+1) — —3y =0 I FERT FHW TaH
X X
x =036 0 9ERY g & @1 & et @ S5 30
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(vil)  Find the 3rd derivative of 2F1(2> 3; 1; x) with respect to 'x'.
' & AR F U F (2,31 x) ® AET A H A BT

(vii) Express 2 —3x +4x? in terms of Legendre polynomial.

ooleg TBUE & Gal H 2—3x+4x> Bl HEH Hi
SECTION-B/ @vs-§

Short question answer :
g 5 I}
Unit-I / 30E-1
: : : : . 0z 0z
2. Write down the canonical form of one dimensional equation — ——= =0
ox* 0y
0’z 0’z
Teh-HAAHIE FHHT el % fafed wrew @i iy
Xt oy
OR / AgqQr
3. For the initial value problem % =y* +cos’ x; y(0)=0 determine the interval of
X

existence of its solution given that R is the rectangle containing origin :

R:{(x,y);OSxSa,|y|£b,a>%,b>0}
IR A e % y?+cos’x; p(0)=0 & [T IHH GHIEN & ARG Hl

X

IR ERT HifE, I8 @4 8¢ [ RIA &g R:{(x,»); 0<x<a,|y|<h,

a>%,b>0} il ST B

Unit-T1 / Z&E-11
4. Find the curve passing through the points (x,, ¥,) and (x,, y,) which when rotated

about the x-axis gives a minimum surface area.
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g (x, ) T (x,, y,) & oA AW b S IO S x-3& & TR AR go
W FAH TE & Il ol
OR / 3gar

Show that the shortest distance between two fixed points in the euclidean xy-plane

is a straight line.

TeRid e 6 giefeaT xy-aa § & Fied Rgelt & 79 & g9aw @ @
@t @ B

Unit-111 / sE-111

Prove that :

F(a,pB;y; x) = —ml—?—ﬁ j;t/"l A=ty (1=xt)™ -dt

frs ifoTe 1 -

F(a,B:7; x) = v j;tﬂ’l =1y P (1-xt)® - dt

Bly -5

OR / &g
To show P (x) is coefficient of z" in the expension of (1 —2xz + z*)™"? inascending

powers of z.

CHIEDHICH P(x), z @ o g H (1-2xz+22)"? s fqar § 27 & TTFE Rl
Unit-IV / 3E-1V

To show that :

1
anﬁdxn

P (x) (x*=1)"

TR i 3

1 d"

— x2 _1 n
2nlﬂ dxn ( )

P.(x)

OR / 31gqr
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9. To show that :
Fa;pix)=e'F(f—-a; p; —x)
TR e 76
Fa;pix)=e'F(f—-a; p; —x)
Unit-V / $#E-V

10.  From among the curve connecting the points £ (1, 3) and P,(2, 5) find the curves
2
on which an extremum of the functional j 1 y'(1+x*y")dx canbe attained.
fergatt A(1,3) @1 P(2,5) &l g at @bl § & I bl Pl A ¢ O T

2
HeTH L y'(1+x%")dx & =9 9 Rear ST | B

OR / 3gdr
11.  Solve Boundary value problem :
u = 48_u if u(0, y)=8e".
ox oy
G AN T P B BT
Z—z = 4% AR u(0, y) =8¢ .

SECTION-C/ @vs-q
12.  Use the method of separation of variables to solve the equation :
o _a
ox* ot
giventhat y = () when ¢t —> o aswellas y=0at x=0 and x=1.

=T FHeROT @l B A @ 1T I B T HA Hl (A B ITENT i

av_ov
ox*> ot
RO @B v=0 T r>o0 AL x=0 T x=1 W v=0.
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13.  (The problem of the Brachistochrone) Find the curve connecting given points A
and B which is traversed by a particle sliding from A to B in the shortest time
(friction and resistance of the medium are ignored).
¥ T 45 4 R B &l SlIe al &% S HiNT, ST 699 45 @99 § 4 § BT®
e At o1 ERT X fRa ST & (AT & g9or IR e @ oiesiarst #X foa
ST B) | (SferReeee @ |we)

14.  Find the series solution of :

4x)"+2y"+y=0
e Bt o1 &t S AT
4xy"+2y"+y=0

15. (a) nP =2n-DxP_ —(n-1D)P_;n>2

(b)  Find the extrmals and the stationary function of the functions :

f:(xy'z + ) dx;, y(1)=0, y(e)=1
BATh b Sreas qdl Vfis A Fd B

IO (" + ) dx;, y(1)=0, y(e)=1
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