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s are requtred to give their answers in thetr own words
as far as practicable.

Group - A
(Marks : 20)
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Answer any five questions.

(a) Let f:S— R be a function and ‘a’ be a limit point of S (< R). If for every sequence {x,} of

elements of §— {a} converging to ‘a’, {f(x,)} converges to ‘I’ (¢ R) then prove that lim f(x)=1.
X—>da

2
X
(b) Evaluate lm}J LT], where [y] denotes the largest integer not exceeding y. 3+2
x—>

(a) Prove that every continuous real valued function over a closed bounded interval is bounded.

(b) Show that, if ¢ : R — R is continuous on R then Z(p) = {x € R : ¢(x) =0} is closed set in R.
3+2

(a) Letf:4 > R, g:D—> R, c e’ (where A’ is the derived set of 4 c R) and f(4) c D < R. Show
that, if / € D and g is continuous then lim gf(x)=g(/).
X—=>rC
1
(b) Let D={-,neN}u{0} and f: D — R where f[—l—J=n and f(0) = 1. Find the set of points of
n n
discontinuity of f. 3+2

If 7: [a, b] — R be strictly monotonic and continuous on [a, b], then prove that f admits a continuous
inverse function. 5

(a) Prove or disprove : Any continuous and periodic function on R is bounded.

(b) Examine, whether the function f(x)= Jx satisfies Lipscitz condition in [0, 1]. 3+2

Prove that, for any monotonically increasing function / on R, if a <b then

f(a-)S f(a)< f(b)< f(b4). 5
Prove that, if fis a continuous function on R, then it has the intermediate value property. Is the converse
of this result true? Give reason. 342

(a) Give an example of real valued functions f'and g which are not continuous at a point ¢ € R but the
product fg is continuous at c.

(b) A function f: R — R satisfies the conditions f(x +y) =1 (x) +f(y) for x,y € R. If fis continuous
at one point ¢ € R, then prove that f'is continuous at every point of R. 243
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Answer any four questions.

10. Let f:R—> R be defined by
f(x)=x2 sin[l), x#0
x
=(), x=0

Show that f is differentiable on R but f/” is not continuous on R. 243

1 for xe[0,1 4 : /
11. (a) Let f(x)= [ ). Show that there does not exists a function @ such that ¢'(x) = f(x).
-1 for xe[l,2]

(b) A function f is twice differentiable on [a, b] and f(a) =f(b) = 0. If f(c) > 0 for some c € (a, b),
prove that there exists a point & in (a, b) such that 1’ (£)=0. 243

12. Let f:(a,b) > R, c e (a, b) and f(c) exists.

(a) Show that if £(c)#0, then (lJ'(c)=— S L,
i (f(e)

(b) Prove that Lt f(c+h)—f(c~h)=f,(c).

243
h—0 2h
tanx . . - ; : 4
13. (a) Show that (p(x) =—— is a strictly increasing function on | 0,— |.
x 2
(b) Using Lagrange’s mean value theorem prove that 1+x<e* <l+xe* V x>0. 2+3

14. (a) If /" is continuous in the interval [a, a + h] and f"'(a) # 0, prove that s = 1 , where 0 is given
h—0 2
by f(a+h)=fla) + hf(a+06h), 0<0<1.
li =
(b) Find x_‘i&x 3+2

15. A conical tent of given capacity (volume) has to be constructed. Find the ratio of the height to the radius
of the base for the minimum amount of canvas required for the tent. 5

16. Find the Taylor’s infinite series expansion of sin x, about x = 0 together with the range of validity. 5




