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The symbols and notations have their usual meanings.

1.  Answer any ten questions: 2x10=20

a) Apply Euler’s Theorem to show that
of of

Xx—+y—=6f where f(x, y)=x" 25in Y.
Yy (x, y)=x"y*sin" =

b)  Evaluate the following limit (if exist):

3X+|x|

x—0 7x—5|x| '

n-1)!

X

c) If y=x""logx then prove that y, =

d) Prove that the curve r" =a"cosn® and
r" =b"sinn® cut orthogonally.
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g)

h)
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A function f:[0, 1] — R is defined by
f(x) = x, x 1s rational in [0,1]

=1 —x, x 1s irrational in [0,1].

) ) 1
Show that f is continuous at — and

discontinuous at every other point in [0, 1].

Ify:(x+\/1+x2)m, find the value of y, (0).

. 1
If f(x)=sinx then prove that lim6 = —=

NG}
where ¢ is given by f(4)=f(0)+hf’(6h),
0<6<l1.

Let a <R and a real function f be such that

f”(x) exists in [a — h, a + h] for some h> 0.

f(a+h)—2f(a)+f(a=h)
12

for some ce [a—h, a+ h].

Prove that

=£7(9

sin(2n-1)x

sin x

If S =

n

dx, n being an integer,

S o |3

show that S,., =S, =

o a
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j) If I =|x"sinx dx, n>1 being a positive

integer, then show that

T n-1
I,+n(n-1)I _,= n(—) _
2
1 : : .
k)  Prove that [STJ 1s an integrating factor of
Xy

y(xy+ 2X2y2)dx+ x(xy— Xzyz)dy: 0.
1)  Solve and find the singular solution of the

differential equation

sin(xgjcosy: cos(xﬂ)sinyﬁLd—y
dx dx dx

m) Obtain the differential equation of all circles

each of which touches the axis of x at the

origin.
Answer any four questions: 5x4=20
a) If logy=tan'x then show that

R n+2 n+1y dny
1+ x° ) —=+(2nx +2x -1 +n(n+1 =0,
( )dxn+2 ( ) n+l ( )an
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b)

d)

£(b)
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=f(a)+(b—a)f’(a)+..+

If f(x,y)=x"tan™ (Zj—yz tan™’ [ij when
y

X
T Jx).m

xy #0, —EStanl[;JSE, and

f(x,0)=£(0,y)=0, then show that

2 2

I 0,022 (0,0).

0xdy dyox

If u is a homogeneous function in x and y of

degree n having continuous second order

. o Ju
partial derivatives, prove that each of — and
X

Jdu . .
— 1s a homogeneous function in x and y of
y

degree (n — 1).

Obtain a reduction formula for
m n : o
jsm x cos” x dx , m, n being positive integers,

greater than 1.

d’y dy)z 2
+ == =yl
Solve i (dx y logy.
Let f:[a, b]— R be a function such that £
is continuous in [a, b ] and f" exists in (a, b).

Show that there exists a 6 (0, 1) such that
(b _ a)n—l
(n—1)!

(b-1)°

n!

£ (a)+

£ [a+9(b—a)]
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3. Answer any two questions: 10x2=20

a) 1)  Show that

5 < tan”' v—tan u <
1+v 1+u

2

if O<u<v.

i1) Let f:R—R and g:R—>R be two
functions such that f(r) =g(r) = 0 where

re R . Further consider g’(r)#0. Then

f(x) _'(r)

rove that lim = )
P Srg(x) ()

ii1) If ¢ and y are both continuous in [a, b]
and are both derivable in (a, b) and if ¢’
and y’ never vanish, then prove that
0(£)-9'(a) _9'(a)
y(b)-y'(&) v'(é)

,a<&<b,
3+3+4
b) 1) Determine a and b such that

. x(1+acosx)—bsinx
lim 5 =1.
x—0 X

1

i1)  Evaluate: Lt(smxjX .

x—0 X
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111)  What is the altitude of a right circular
cone of maximum volume that can be
inscribed in a sphere of radius a?

3+3+4

c) 1)  Obtain a reduction formula for

J- dx '

(a +bsin x)n

i1)  Solve by the method of variation of

parameters:
d’y .dy e
—+2—+y= .
dx’ dx Y x’

5 ¢ where D=
D +3D+2 dx

4+4+2

1i1) Evaluate
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