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MATHEMATICS
( Minor )
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Full Marks : 45

Time : 2 hours

The figures in the margin indicate SJull marks
Jor the questions.

1. Answer the following as directed : 1x5=5
o Wﬁ wore AR e fan
(a) The partial  differential equation
q=3p? is
SR TP AN g =3 p? T
(i) linear/c3R< .
(ii) semi-linear/SiY-t3R%
(iii) quasi-linear/quasi-caR<
(iv) non-linear/StaR<s
(Choose the correct answer)

(o= Tewchl MR Sfersar)
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(2) (3)

() What type of partial differential (e Tl;e pa;‘tial differential  equation
equation is readily solved by Charpit’s Y Uy —x Uy, =0 is classified as
method? i ’ 3
Charpitd /&S 2z R @EET e P S AW Y2y, - x2u,, =03
S AR T N A ? o (FFCOTSICE IMF® 391 2 2

(c) Obtain the first-order partial differential () parabolic
equation whose general solution is wiggey
2z =f(x! y)' (H) elliptic

oo IR T e eI e T I9
YR AN A z = f(%, Y)-

o

(iii) hyperbolic
(d) For solving partial differential equations

involving three or more independent ALl

variables, we use (iv) All of the above

Fofi1 31 Sroide Fog beie 31 KPR S ST (TR

TR ST FRAA TR @R AwfO SR Chisci I

TR T ? rrect answer)

(i) Lagrange’s method (o= Taach! i Tfeneq)
Lagranged “af® g LA

(i) Charpit’s method i T any five of the following questions :
Charpitd “af® T AR R G B e o 2x5=10

(iii) Jacobi’s method ) Fimn & St :
Jacobi 3 &% ential equation by

eliminating the arbitrary constants q

(iv) None of the above and b from z=qx3 +by3.

877 «BI8 T e 3
Z=ax” +by"3 Al CTRIN $9F a WF b

(Choose the correct answer) wred T IR
SR AP
(o5 e AIfR Bfenear) Al
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(b)

()

(d)

(e)

26A/489

(4)

Form a partial differential equation
by eliminating the arbitrary function
¢ from z=e"Yo(x-y.

z=ep(x -y Rl CTRAA FoH ¢ WPIF
IR e Sew ARFIA Ao 41 |

Solve (WY 39 :
ptg=1

For a non-linear partial differential
equation f(x y 2 p q)=0, write down
Charpit’s auxiliary equations.

@l WIRF AP e e

F(% Y 2z pg)=03 AE Charpity 7
FARIT forsi |

Consider a first-order partial differential
equation which can be written in the
form Z2=px+qy+ f(p, g). What is the
name of such form of g partial
differential equation? Write down the
complete integral of this partial
differential equation. .

1 @Gl 2T-F] PR e R Reb
Al Z=px+qy+ f(p, q) SRS RN
Zﬁ?‘ R 1 T s e BRIST L
TS B W2 T Wi s
PRRPSOR ooy Soprzs) o |

( Continued )

(9)

)

(i)

0)
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(S)

What do you mean by a complete
integral and a general integral as
applied to the solutions of first-order
partial differential equations? Explain.
Y- WEFE WEFeH NI WIS
ST @Al T S S YR S
gfeea & @ 2 3o 400

Consider the partial differential
equation p;x; + pyx, = p3. Write down
Jacobi’s auxiliary equations.

b1 SRR SR NPT Py X +DpXp =P
@ Jacobi¥ 2R NI 11 |

Explain briefly the relationship
between the surfaces represented by
Pp+Qqg =R and Pdx+Qdy+Rdz=0.
Pp+Qq = RS® Pdx+Qdy + Rdz =03 "<l
eifSfidg T TR we SEH ST IR
9011

Define first-order quasi-linear and semi-
linear partial differential equations.
AW-F{ quasi-GFIRT 9= FRT FHe
SEPeT SNPIR ke i |

Find the complete integral of pg=1.
pg = | 7> Freet Sfeea |
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(6)

3. Answer any four of the following questions :
5x4=20
o IR R @Il viRbR Sed fr

(a) Form a partial differential equation
by eliminating the arbitrary function ¢
from z=(x-y nj)(x2 + y2).
z=(x-90(x%+y%)3 M TRIF FTEH
SRR PR ST SRFE AN oo 9 |

(b) Solve (W4 F91) :
XzZp +yzq = xy
(c) Solve (Y FI) :
(mz—-ny) p+(nx-12)q = ly - mx

(d) Solve u, = 4u, using separation of

variables.

TR ALPIPICIC U, = 4u T ST 1 |
() Reduce the equation yu, tuy, =x to

canonical form and obtain the general
solution.

AR yu, +uy, = xF QVRE WA
BP9 91 W€ AR TG [y F1

() Use u(xy=f(0+gl) to solve the

equation u? +u? +x2 =0.

uls Y=£(x) +gly) 3927 IR uZ+ui+x2=0
SR T 1 |
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(7)

(9) Find a complete integral of yzp2 -q=0.
yzp? - q =03 GBI = e e |

(h) Solve (T4 F41) :
ptanx+qtany=tanz

4. Answer any one of the following questions : 10

o AT R @I bR el

(@) Transform the equation
3u,, +10u,y, +3uy, =0

to canonical form and hence find the
general solution.

TR Uy +10U y +3Uyy = 0F T
Teite ORI AF OF A AR TNYE
fRefg <21 1

(h) Find the integral surface of
x2p+y2q+ z2 =0 which passes through
the hyperbola xy=x+y, z=1.
xy=x+y, z=1 "ATS MER AR IRFF
I AN chp+y2q+z2 =R <
o A =0 1
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(8)

(¢ Solve xpg+yg? =1by Jacobi’s method.
Jacobid “&f® s R xpg+yg? =13

IYE ST

(d) Find a complete integral of p?x +q°y = z
by Charpit’s method.

Charpifi &fé a@e R p?x+q2y==
oy T e 40

* ¥ ok
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