3 (Sem-2) MAT M 2
2016

MATHEM:"LTICS
[ Major |
Paper : 2.2
{ Diffarential Equation |

Full Marks - go
Time : 3 hours
The figures in the margm indicate full marks
Jor the guestions
1. Answer the following 1=10=10

fal  What daeg the sinpular solution of a
differentia] equation represent?

bj  Give one example of a linegy differential
equation.

fel Write the complementary function of
i +4ly = ¥ gin2y

il Write the form of a tora differential
equation,

fel  What does the camplete inlegral of 4
firat-order pariia] differentia) Equlation
represent?

{1 Give an cxample of g first-order and
second-degree differensia] eguation,
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fgl When a total differential equation is
said to be cxact?

{f)  Define linear partial differentizl equation.
i} What iz an ordinany differential equation?

il Write down the order and degree of

:-:j'll-':-‘r-;gl.J 3 _:yifff_yJ4 +y"’ =0
|.‘.-:._f:::" \ ey

2. Answer any five of the following questions :
2x5=10

fa) Prove that py=sinx is a P.El't ol
complementary function of
[sinx—xcosy)y” - xsinxy’ +ysinx =0

fb)  Give a peometrical interpretation of the

equation %:E[!'_TE,I where P O R

i)
are the functions of x, 1, =
fc}  Find the differential equation of the
family of curves y=me"* +ne 2~
different values of m and n.

foe

(d) Solve =% =sec(x +y).
©

fe/ Find a partial differential equation by
eliminating a and bfrom az+b=nx +y,

(1 Bolve a4, o tan ¥
(¥ i ] x
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3. Answer any five of the following questions :
du5=20

fa) Reduce y=2pc+y°p to Clairaut's
form using the transformation _:F=u

and hence solve L.
{B)  Solve (D% =204 1)y =cos3x
fol  Balve [ax+hy+ g)dx (e = by + ) dy =0,

fdl Salve et e Al 2&3 <
zix+yl =lx-yl x°+y”

fel Solve by the method of variation of
2

parameters H f + r.t?y G L
clx
1 Salve
E[.;E-f d -2y =2cosl - 7sint
df  di
lx

e dy LAy =deoasf=A=int
df dt
4, Answer any ffve of the following questions :

H=5=30
it

fa) Solve ﬂ'_i.r . .r.rli'_tj =L
dx

jh)  Verily the condition of integrability for
Exl -1-2.=:y+2.m2 +1dx+dy+2zdz=10

and solve it
fe)  Selve z{z* + xyl(px—qu)=x".
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d} Fincd a complete integral of
22 (p%z% +g7) =0
by Charpits method,
fe] Form = partial differential eguation by
eliminating the arbitrary [unction ¢ from
2

m:xn I-yﬂ+z ; Ez—zxy]ﬂll

(1 Find fy) sty =/ x) de— z2dy+ f(1)dz=0
18 integrable. Also find Lthe correspanding
inttegral.

5. Answer efther fa) and (B} or (o) and [d] 1 5+5=10

fa)  Solve x2y" + xy =y =0, given that x+ =
x

15 one integral.
fb) If w and v are bwo  independent
particular integrals of the equation
< N
—E-r-P{ij+(_’_Jﬂx]y=ﬂ

o

dur du ~ [P i
prove thatl —-—-l— =g I ,
(ks oy

(e} Solve y“cosx +y'sinx-2ycosix=2cos ¥
by changing the independent variable.
{d} Find the equation of the integral surlface
af the differential equation
(3% — vz p o+ (y? - &Zx)g =z% —xy
which passes through the lines x=1,
=0
& ko
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