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Answer any ten questions: 2%x10=20

Find the degree of the differential equation

dzy) . dy . [d%y
— | = 2x—=—=8Sn\"=J
(dx2 dx dx?

b) Show that the substitution z = logx

a)

n W

transforms the equation

d%y ~ Ay .
X2 —= - 3x=+4y = 0 into

dx*

(l’ ds
";:"‘-4'—}'4-4)’ = (.

¢) Show that the differential equation of the

tamily of circles of fixed radius r with centers

T 1 oy . s “ (I
onyaxisis (x? —r?) (——i) +x*=0.

' nver/



. aximum  valg.
¢hat the ma Ue of
_‘;?‘u‘“
\f\ s \“\ ‘.

\

", s differentiable at ¢ and f(c) % 0, they
it rn

%

- is also dilterentiable at ¢
show that :

Show with reason that the equatig,
\ | n
v — cos x = 0 has areal root in (0, 2)_

1

] ' S not exist.
Show that i’r_’]é o doe

It the function flx)satisfies the conditipy
flx+y) =ffy) vx,y and
f(x) =1+xg(x) where g(x) - 1as x 50
Then show that f(x) = f(x).

Explain why L' Hospital rule is not applicable

. Sinx
on {im——
=0 x

Examine that Rolle's th

: R
corem is applicable 0
the function

2 . A
fa={l=¥rs0 )
COsSXx,x > 2

LS

. e antidl
- ) o crarent
Find the Ingular solugion of the diffe

Cquation xp? - ¢

e Yy %



2. Answer any four questions: 5x4=20
a) If u=xf (%) + 9 (-ii) then show that
o%u 200
3 7+2xya ay+y 77 0.
b) Determine
tim [ = /0 = @) = @) e (% = @),
, 1
¢) Show that at x =7 the function
1 a
fx) =-logx —bx + x*,x > 0, where
b = 0 1s a constant has neither maximum nor
minimum.
310Math,
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[)  Evaluate: f(;i cos” xdx.

o
3 3 .
m) If V=sin"' EP2 10 then show that
x2+y2
1
x y?—‘i:—ﬂmtanv
d < dy 2

n)  Explain whether the function f(x)=[x]1s

continuous at x = | or not.

0) Ify, =1+xandy, = e be two solutions of

E—y'+ P(x )--+ Q(x)y = 0 Find P(x).

(3) {I 7 n 01’6’)’]



d)
thy
— (n—2)! - X+tn
(~1)"( )[(X T
e) . If Inn = [ sin™xcos™xdx, thep Show
_ sinmtlxcosm1x (n-1) 4
lnn = (m+n) (m4n) Mn-2.
f)  Find the general and singular Solutiop
differential equation:
(px? +y)(px+y) = (p+1)2.
g)  Solve the differential equation by the metp,
of undetermined coefficients:
(D% + 2D + 2)y = x* + sinx.
Answer any two questions: 10x2=2(
a) 1) If y=(sinh~'x)?, prove that
(% + Dynsp+ @+ Daypyy + 0Py =0
ii)  Show that -
x>log(l+x)>x-— -;—xz; (x>0
b)

. N e . . , . . \Ver
) Find the expansion of (1+x)"1n a por
. R s 0l

series of x and indicate the rangt

validity of the expansion.



ii)  Iff(x +y)=f(x)+ f(y)forall x and y and
f(x) is continuous at x = 0. Then show
that /'(x) is continuous for all values of

X. 545

¢) i) It H be a homogeneous function in x, y,

z of degree n then show that

Fg) 5 g)+ 5 (n5) =0,

n+1)

if u=(x2+y*+z%) =

ii) If @(x) beapolynomial inxand 4 is a
real number then prove that there exists
a root of ¢'(x)+A¢(x)=0 between any
pair of roots of ¢(x)=0. 5+5

1 1
d) i) Show that x zcosx and x zsinx be two
linearly independent solutions of

Zd‘Z +X +(x2--i-)y=() and find

the general solution of

d 3
x? y+x +(x2—-1-)y=x‘5.

dx? 4,

i1)  Solve the differential equation:

(24 Z_______ @) N4y 2sin(
)25 4 () +x) ==+ 4y = 2sin(2log (2 + x))
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