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Time : Three Hours

Max. Marks : 60

Notes: 1.  Solve all five questions.
2. All questions carry equal marks.

UNIT -1

1. a) If lim f(x) exists then prove that it is unique.
X—Xg

b)  Prove that f(x)= x2 is continuous at x = 3 by -3 definition.
OR
c)  Discuss the continuity of the function

f(x):(x—a)sini, X #a
X—a
=0 , X=a

d) m
If y= x+\/1+x2 , then show that (1+x2)y +(2n+1)xy +(n2—m2)y =0.
n+2 n+1 n

UNIT -1l
2. 9 Verify Rolle’s theorem for the function f(X) = X2 +X—6 in [-3, 2].

b) Ifareal function f defined on [a, b] is (i) continuous on [a, b] (ii) differentiable on (a, b)
then prove that there is at least one point c € (a,b) such that f(b)—f(a) =(b—a)f'(c).

OR

c) X 1

Show that 5 < tan " x <X, ¥x>0.

1+x

d)  Obtain Maclaurin’s series for the function f(X) =sinx.

UNIT — 11
3. a) Prove that
o0 2 1 1 n-1
@) M=2fe" £2N gt (ii) E:j(log—j dx
X
0 0
b) Prove that B(m,n) = mIn
m+n
OR

Prove that lim L—L :—l.
x—1| logx x-1 2
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d)

4 a)
b)
c)
d)
5.

Prove that lim (cotx —ij =0.
x—0 X
UNIT - IV
Prove that
i) [[ef(x,y)dA=c[[f(x,y)dA, C is constant.
D D
i) [JIF O, y) +90 YIAA = [[F(x, y)dA+ [[a(x, y)dA where f(x, y), g(x, y) are
D D
continuous on D.
1 1+x2
Evaluate ———— dxdy
E!). '([ 1+x2%+ y2
OR

Evaluate ”% where D is the region x>1, y> x2.

DX +y

; ordinates [ [e-0%+Y2)
Evaluate by changing to polar co-ordinates J' J.e dx dy . Hence show that
00

Te_xz dx = Jr
0

Attempt any six.
2x-1, x<0
a) Letf(x)=42 ,x=0
2X+1, x>0
Then find lim f(x), lim f(x).
X—2 x—0+

b) If y=Asinmx+Bcosmx, prove that y2+m2y:0.

c) State Cauchy’s mean value theorem.
d)  Write Taylor’s theorem.

X —Sin X
3

e) Evaluate lim
x—0 X

f)  Evaluate B(5,3).

13
g) Evaluate I jxyzdydx
01

h) Iff(X, y), g(x, y) are continuous as D and f(x, y) < g(X, y) then prove that

j j f(x,y)dA < j j g(x, y)dA.
D D
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