AE-5099

B.Sc. Part-11 (Semester—111) (CBCS) Examination
DSC-VI
MATHEMATICS
Partial Differential Equation

Time : Three Hours| [Maximum Marks: 60
Note:— (1) Question No. 1iscompulsory. Solveitin ONE atempt only.

(2) Attempt one question from each unit.
1. Choosethe correct dternative : 1x10=10

1 1
Q) z= %exE +y?2 Ej(x” + y”) is homogeneous function of degree :
2

'ﬂ i .n+1
@ 3 (0) N+
n+1
(© > (d) re
: L 7 1z
i)y |Ifz :Iog(x2+xy+y2) then vaue of Xﬂ_x+y@ is:
2x+y
@ 1 (b) Xty +y°
' X +2y
© 2 (d) Xty +y°
(i) Theauxiliary equation for the PDE, P + Q_ = Ris:
dx_dy _dz dx_dy _dz
? p g R ® P QR
dx_dy _dz
© R P QO (d) None of these

(v) Thesinguarintegral of o2 = 2°p2(1- p?) is:

@ z=1 (b) z=2
(©. z=0 (d z=4
(v) = Thenon-linear partid differentid equationf (x,y,z p,g=0andg(x,y,z p,g) =0ae
compdtibleiff :
@ pr * ‘]yq + p‘]zp + q‘]zq =0 () ‘]xp + qu =0
© J,=3, (d) None of these
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(vi) Thecomplete solution of g = 3p?is:

(@ .z=x2+3a2y+b (b) .z:ax+a2y+b
() 'z:ax2+3a2y- b (d) 'z:ax+3a2y+b
(vii) Thedistance r betweenthecurvesy =x andy, =x*on [0, 2] is:
@ o L
2 4

© 2 (d) 4

b

(viii) The Euler's equation for afunctiond of the form d (x,y)dx is:

@ F,=C, (b) F,- YF,.=C,
(© F=C (d) Noneof these

(iX) The partid differentid equation, 1111—:] = 5%: hasasolution u (X, t) is:

(x)
2. (3@
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In general solution to the given partial differntial equation u(x,t)=c.e & 2° and

u(x,0)=6 elex , then values of C, and | are:

E and 6 b 2and.1

@ 3 (b) 2and 3

1

(¢ 6and2 (d) 6and§
UNITH

If z=" (X, y) be ahomogeneous function of degree'n' then prove that,

T2y T2 _(h. )2

O 5z X
(i) X'|;|>T:|1Zy+ %:(n-l)%
(i) 2%+ 2xy ﬂi;zy +y2% =n(n- 1)z
OR
2
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(b)
©

(d)
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e 10
4 4 =
Let z=4dn 18)(1 yl +, prove that x* — 'z 2xy +y? T f tarlz(tanzz- 11) 6
Cx5 +y5 5 ™ ﬂXﬂy Ty= 144
Prove that a polynomid function is a homogeneous function of degree n if dl of its terms of
the same degree n. 4
OR
If 2 (x +y) = ¢ +y2, show that z‘ﬂzo 9z ‘ﬂzo 4
z(x X ow — ST
=Xy S Ty B X We
UNITHI
Find the generdl integrdl of PD.E. (y®x - 2x*)p+(2y* - x%y)q=9z(x* - y°). 6
OR
Find the complete integral of PD.E. Z(p - ?)=x- . 6
Obtain the singular solution of PD.E. z%(1+ p? +¢7) = k°. 4
OR
Solve: p+3q=>5z+tan(y - 3x). 4
UNITHII
Solve: xyr+XS yp=x%, wherer = Ip ‘Hp_ 6
ﬂx Ty
OR
Solve: '(Dz +DD'- 6D%)z = cos[2x +y). 6
Solve: (D?- 2DD+D?2)z=tan(y +x) . 4
OR
Prove that the equation f (x, y, p, @) = 0and g (x, y, p, 0) = 0 are compatibleif J +J = 0.
4
UNITHV
Define closedness of curvesin the sense of " order of proximity.
' gn X
Also show that the curves y(X)= P where nis sufficiently largeand y, (x) =0 on
10, p] aredosed in sense of proximity of any order. 1+5

OR
Find the shortest distance between two points A and B in terms of polar co-ordinates. 6

1 _ _
For thefunctional 1[y]= dx3y'2- yz)dx, puty =, d, =kx . Find DI[y(x)] fork=2.
0
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(d)

(0)

©

(d)
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OR
Find the diistance between the curves y(x )= xe™* andy, (x) =0on [0, 2].

UNIT-V
. . . . .ﬂu _ fu . e
Solve patid differentid equation T ?wﬂ—)< andu(x,0) =10 e® .
OR
e _fu_Tu . SRV
Solve patid differentid equation, —— =2—+ U with x (x, 0) =6 €™ using method of

X It
Separable variable.

u_ LT

Formulate two separate ODE's for the one dimensiond heat equation ﬁ =C W (Where

u (X, t) represent temperature digtribution at position x and time't), describes the diffusion of

heat in s0lid medium over time.
OR

a2 2
Formulate two separate ODE's, for the one dimensiona wave equation % =c? %
(where u (x, t) represent displacement of the wave at position x and timet and c iswave
Speed) describes the propagation of wavesin a medium.

4

4

25



