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Questions are of value as indicated in the margin

Answer any four questions

1. a. Give formal definition of limit of a function. Show that

i. lim x =x, i lim k =k, (k constant)
X=Xy X —¥,

b. Prove that lim, .. f(x) =4 if
_(x*ifx#2
e = [ufx:z

c. Give an example to show that lim, _, f(x) and lim g(x) do not exist but
X =+l .

Himx _.“_[f{XJ +g(x)] exists. T+4+4=15
2. a. Define continuous extension to a point. Show that
2
»+x—5h

has a continuous extension to x = 2 and find that extension.

b. Show that if a function is derivable at any point, then the function is continuous 2t that
point. Is the converse true? 6+5+4=15

3. a.State and prove Leibnitz theorem for successive derivation.
b. Find n-th order derivative for the following functions:
1 Boan=1 _
b I Sxrea? Bl log x 7+8=15

4, a.State and prove the mean value theorem [MVT). Hence or otherwise show that functior
with zero derivatives are constant.

b. Evaluate j'l; fx' e¥*dy dx 9+6=15

5. a. State and prove the first fundamental theorem of calculus.
b. Find the area of the region between x-axis and the graph of
flx)=x%=x%=2x-1 -1<x<2 8+7=15

6. a. State and prove second fundamental theorem of calculus.
b. Fors =0, let

r(s) = [ et t*=dt
show that ['(s + 1) = s[(s) and I'(n + 1) = n! for any positive integer n.,

d
c.Solve=x=2%
dx ¥y

§+4+3=15




