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Instructions : (1) Attempt all the questions.
(2) Each question carries equal marks.

1. (a) State and prove Leibnitz theorem.
(b) Attempt any two :

i x+13 .
i Ify= 2+x-6 (x #-3,2)thenfind y,.

(i) Ifx =tan (logy) then prove that (1 + x2) Yoo T @ -1y, +n(n-1)y, ,=0.

(iii) 1fy=(x +1/x2+1)" then prove that

L+x)y,+t@n+1)x -y, +(2-m?)y =0.

2. (@ When is a series >a_ of real terms said to be convergent ? If a real series 2.a_ is

convergent then prove that lim a = 0. Is the converse of this theorem true ?
N—ow

Give one example.
OR
(@) State and prove Cauchy root test for series.

(b) Discuss the convergence : (any two)
i L +5 -+ L + L +
) 13*35%57+79%

(ii) z(\/n4+l—\/n4—1)

X + x2 + x3 +
(i) 53+37 45 % e
. . &and
(c) Obtain radius of the convergence of the power series > Ex”.

n=0
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3. (a) State and prove Cauchy’s mean value theorem.

(b) Attempt any three :

X__

() Provethat0<%- log (e 1j<1,x>0.

X

(i)  Prove that at least one root of the equation e* - cos x + 1 = 0 lies between
two real roots of the equation ¢* - sinx = 1.

(iii) Expand sin x — cos x in power of x —% :
(iv) Expand log (1 + sin x) into the ascending powers of x upto three terms.

(v) Obtain limit : lim x log(tan x) ,xe(O,g)
x—0

/2

4. (a) Obtain the reduction formula for I, = J sinx dx and hence evaluate the values of

0
Igand I,

(b) Attempt any two :

b
(i)  Expressing limit of sum evaluate f e’ dx.
a
(i)  Obtain the curved surface area of the sphere with radius a by integration.

3
(iii)  Find the Length of the arc of the curvey = x% from the point (0, 0) to (1, 1).
(iv) Find the volume of the solid generated by the revolution around major axis

_ 2y
of the ellipse g t16™ 1.

5. (a) Explain the method of solving Lagrange’s differential equation y = x f(p) + g(p),

where p = %%

OR
Write Clairant’s equation in general form and solve it.

(b) Attempt any three :
(i) Solve : (x2—y?) dy = 2xy dx
(i) Solve:(eY+1)cosxdx+eYsinxdy=0
(iii) Solve:p2—(x+5y)p+4y(x+y)=0
(iv) Solve:p2—6p+8:0,p=%¥
(v) Find the Polar differential equation of all circles passing through the pole.
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(@)

(b)

(@)
()

Prove any one :
: 1 1
(i) @ e = @ . e 'where f(a) =0
(i) ﬁ eX F(x) = e, ﬁ F(x), where f(D +a) =0

Solve (any two)

() (D2+17(D2+D+1)?-y=0
(i) (D?2+2D+1)y=¢"
(i) 2(x+1)y"+y -8y=0.

Find the Radial and Transverse components of velocity and acceleration.

Attempt any two :

(1) 3"and 2' per second are velocities of a particle moving in simple harmonic
motion at distances 1' and 2' from the centre. Find its amplitude and periodic
time.

(i) A particle is projectile upward in a direction inclined at 60° to the
horizontal. Show that its velocity when its greatest height is half its initial
velocity.

(iii) The radial and transverse components of velocity of a moving particle are
Ar2 and po?. Find the radial and transverse components of its acceleration.




