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

UNIT -1
1. a) Let f(x)and g(x)be defined at all points of an interval [a, b]except possibly at 6
Xg €la,b] if lim f(x)=A,
X—XQ
lim g(x)=B Then prove that
X—X(Q
lim [f(x)+g(x)]= lim f(x)+ lim g(x)
X—>XQ X—>XQ X—=>XQ .
=A+B
b)  Discuss the continuity of the function 6
f(x)= (x—a)sini, X #a
X—a
=0 , X=a
OR
c) Iff(x) is differentiable at x = xq, then prove that it is continuous at X . 6
d y= (x2—1)n , prove that (x2—1) Yni2+2XYn4 —N(n+1y, =0. 6
UNIT - 11
2. a) Ifareal valued function f defined on [a, b] is (i) continuous on [a,b], ii) differentiable on 6
(a, b) and iii) f(a) = f(b) then prove that there is at least one point ¢ € (a, b) such that f'(c) =0
b)  Verify Lagrange’s mean value theorem for f (X) =logxin[Le]. 6
OR
c)  Obtain Maclaurin’s series for f (X)=sinx. 6
4 Obtain Taylor’s series for 2x3 +7x% +x-1in powers of (x—2). 6
UNIT — I
3. a) Prove that 6
r 2 F An
i) In=2[e™" t*"at, i) [ dx=nln.
0 0
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b)  Show that

1 m-1,6 _,n-1
XX
p(mn) =] ="
o (1+x)
OR
c) Evaluate
Iog(1+1j
lim — X%/
X —>0 1
X
9 Evaluate lim (cotx)smzx.
X—0
UNIT -1V

4. a) Let f(X,y), g(x,y) are continuous functions defined on a region D of area A.
Then prove that

i) ﬁCf(x, y)dA = C_Uf(x, y)dA where C is a constant.
D D

i) [[[Foy)+g0x,y)]dA = [[f(x,y)dA+ [[g(x y)dA
D D D

b) Evaluate:
o0 1

Jox |

0 01+xy

OR

c) Evaluate the following integral by changing the order of integration

o0 00 _y

II e—dydx
0 x y
d) C k242
Evaluate by changing to polar co-ordinates _[ I e "+ Daxdy .
00
L2
Hence show that Ie_x dx = ﬂ
0
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5. Solve any six.

a)

b)

f)

9)

h)
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By e —0o definition of limit prove that lim f(x) =7, where f(x) =2x+3,
X—2

and x €[0,5]

2
If y=Asinmx+Bcosmx, then prove that y, + m2y =0where y, = d%y .

dx?
State Lagrange’s mean value theorem.

Write power series in X and (X —a).

/2
Prove that I sin? 0cos? 0d0 = -
3 32

X —Ssinx

Evaluate lim 3

x—>0 X

13
Evaluate I _[xyz dydx
01

logg logy
Evaluate I I e*Ydx dy .
0 0
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