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1. Choose and rewrite the correct answer for each of the foll
1x3=3

questions:

Y
. e .
(a)The value of y_rf.}[ex +J is

@) 0 G e dinEl
(b) The function f(x) = 200 6| is/ derivable on
@ [1,10] Gi) [2,10] ) [3,100 @) [4.10)

(c)The Taylor’s series expansion of sin x 18

Aiv) does not exists

4) x-—%+-);—'-—~--VxeR
3 2 4
(ii) x+3‘é—'-+%+--.\/xelc :
4 * <
2 3
g x x -
(iii) ey, o VxeR
2 3
(iv) x+—§—;+%+---‘v’xel{
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2. Write very short answer for ench of the following questions:
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, s o W, =l 1%6=6
(a) Define uniform continuity of a function on an interval,
(b) Use the sequential criterion for limit, find lim(x’sin—~)
¢ 0 g7
X

by il AR
(¢) Show that lim— does not exists in K,

veal) \'

I el |
(d) Find the value of lnn(»,;-—l-/(m et ]
X =0 .\"

(e) State Caratheodory’s theorem of derivatives.

(f) Define convex function.
Write short answer for each of the following questions: 3x5=15

(a) If [x]denotes the greatest integer less than or equal to x, then
discuss the kind of discontinuity at x =3 for the function
f(x)=x—[x],Vx2 0.

o e
x*sin—,if x#0 , g
X is derivable at

(b) Show that the function f(x) =
: 0, if =0

x— 05

(c) Verify Lagr
f(x)=x*—4on[24].

(d) Examine the extreme values for the function
f(x)=x"-9x*+15x+7, x€ R.

(e) Let I be an interval, let x, be an interior point of / and let 7 2 25
Suppose that the derivatives ', f"s.cr /" exists and are
continuous in a neighbourhood of x, and

S (%)=1" (%)= = "1 (x,)=0, but f"(%)#0.Pro

ange’s Mean Valued Theorem for the function

Ve

that /" has a relative minimum-at x,, if nis even and f" (xo) >0
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Write answer for each of the following questions: A%5=2()
(a) Using (¢ -0 ) definition of limit, show that
)

lim(x* + p)=c" +p.

X0
(b) Prove that a function is uniformly continuous on an interval is

continuous on that interval.
(¢) If fis derivable at ¢ and f(¢)# 0, then prove that the function

-}is also derivable thereat and (}—) (c) = ~—~/——(—(—~)——~ :

(d) Find the relative maximum and relative minimum values of the
function f{x) =2x3-9x2-24x (using first derivative test).
(¢) Find the Taylor’s series expansion of cosx .

Answer any two of the following questions: 6%2=12
(a) Prove that a function f tends to a finite limit as x tends to ¢ if

and only if for'every & >0, there exists a neighbourhood N of ¢
such that | f(x")— f(x")| <& Vx',x" € Nand x',x" #c.
(b) Show that the function f(x) defined on R by

, T&= {—x, when x isirrational

(c) Prove that if fis a continuous function in [a, 5] and f(a), f(b)
are of opposite signs, then there exists a point ¢ € ]a,b[ such
that f(c)=0.

x, when x isrational :
is continuous only atx=0.
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