11.

12.

13.

14.
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a) Evaluatethelimitzlimn%w{ ! + ! ot 1 }

n+l n+2 n+3n
as an integral.
b) Provethat [ ¢ dx =" 5+5
) Prove that , € dx= 1
lxp_1 d
E ine th f| —dx
a) Examine the convergence o _[0 <
b) Show that j 2 X 4x s convergentiff n<1+m.
0 sin" x
5+5
) P th tB(m 1’1) J-l mel +Xn71
a) Provetha )= | ————x
0 (1+X)m+n
b) Prove that
) y)=1.
. 31 v
— === 5+5
i P [2 2} 2

Let f:[a,b]> R, g:[a,b] > R be both integrable on
[a, b]. Then show that f + g is integrable on [a, b] and

j:(f+g)=j:f+j:g. 10
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PART -1

Answer any five questions.
State and prove Mean Value Theorem and give its
geometrical interpretation with appropriate diagram. 10
If y=¢? Sin_lx, prove that

(1=%%)Yye2 = (20 +D)xy, g —(x* +2°)y, =0 andalso find
the value of y, for x = 0. 10

2
a) If f(h)=f(0)+hf'(0)+ %f“(eh), 0<6<1, find 6,
whenh=1and f(x)=(1-x)">.

b) Expandlog(1+x)inpower of x in infinite series stating

the condition under which the expansionis valid. ~ 5+5

Evaluate

1

)L (tanxjx
x—0 X

[ Turn over



X —X
.. e —e  —-2X
i) Lt ————— 6+4
x>0 X -—sinx

State the necessary conditions for maximum and minimum

with two variables. Find maxima and minima of the function.
4x% —xy +4y* + X’y +xy° — 4 10

a) State and prove Euler’s theorem on homogeneous
functions intwo variables.
3

3
X+
b) If u=tan 12Ty , show that
X-y

x@ + y@ = Sin2u.
ox oy

If v is a function of x and y, then show that

o’v o*v o*v 1ov 1 0%
+ = +——t=—
ox> oy’ ov: ror 1 00’

where x =rcos@ andy=rsing. 10

10.
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PART -11

Answer any five questions.
a) A function f is defined on [0, 1] by

F(x) = {x, x €[0,11NQ

| N
Find I f and J.lf. Deduce
0, xe[0,1\Q. 0 0

that fis not integrable on [0, 1].
b
b) A function fis defined on [a, b] by f(x) = ¢*. Find L f

and _[b f. Deduce that fis integrable on [a, b]. 5+5

a) Let [a,b]cR and f:[a,b] >R be a function of
bounded variation on [a, b]. Then prove that f'is bounded
on [a, b].

b) f:[0,3]>R be defined by f(x)=x>-4x+3,
x €[0,3]. Show that fis a function of bounded variation
on [0, 3]. Calculate V; (f). 5+5

a) A function f:[a,b] - R is bounded on [a, b] and for

every c € (a,b), f is integrable on [c, b]. Prove that fis
integral on[a, b].

b N 1<Jl dx <7t
P that 5 TS +
) Provethat 5 = a0 6 33
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