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[ Answer question no. One (1) & any four (4) from the rest]

1. State and prove the Cauchy's General Principle of
sequence.

2. State the second mean value theorem.

convergence of

Show that
v-u -I -I V-U--<tan v-tan U<--
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if 0 < u < v and deduce
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(b) Find limx!?
x-+I

4. State and prove Taylor's theorem.

5. (a) Define uniform convergence of sequence of functions. Write the
difference between pointwise convergence and uniform convergence.

(b) Prove that the sequence {In} where fn(x)=-x_, X is real
1+nx'

converges uniformely on any interval I .

6. Test the convergence of the following series:
111

(a) 1+-+-+-+ .
2! 3! 4!

(b) I 3.6.9 3n x" , X > 0
7.10.13 (3n + 4)
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7+3=10
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2+3+5
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7. Answer the following:

(a) Define compactness in a metric space.

(b) Is the open interval (0, 1) compact with the usual metric. Justify your
answer.

(e) Prove that continuous image of a connected set is connected.

8. (a) Define continuity in a metric space.

(b) If (XA) and (Y,d2) are two metric spaces and f: X ~ Y.Then

prove that f is continuous if and only if the inverse image under

f of open subsets of Y is an open subset in X.

2+3+5
= 10 -

3+7=10
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Choose the correct answer from the following:

1. The sequence {I+~} converges to

a. 0 c.2
b. 1 d.3

lx20=20

2. A subset of a metric space (X, d) is closed iff

a. D(A)~ A
b. A~ DCA)

c. D(A)<Z A
d. None of these

3. If I Un is a positive term series such that limuz, )1/11 = I, then the series converges if
n-7'"

a. I> 1
b. 1<1

c. 1=1
d. None of these

4. Which of the following statement is false

a. Every closed subset of a compact metric space is compact.
b. The interval [I, 3] with the usual metric is compact.

c. A subset A of a metric space is said to be connected if it can be expressed as the
union of two non empty separated sets.

d. Continuous image of a connected set is connected.

5. The Heine-Borel theorem states that

a. Continuous image of a compact set is compact.
b. Every closed and bounded subset of the real line is compact.
c. Every compact subset of a metric space is closed.
d. None of these

6. Every convergent sequence has
a. A unique limit point
b. Atleast one limit point
c. Atmost two limit points
d. None of these

7. Two sets A and B in a metric space (X, d) are said to be separable if

a. An B "* ¢ and An B = ¢
b. AnB = ¢and AnB = ¢

- -
c. An B "* ¢ and An B "* ¢
d. None of these

8. Let (X, d) be a metric space. Then a mapping f :X ---+ X is said to be a contraction

mapping if there exists a positive real number a with a < 1 such that for all
X,YEX
a. d(f(x),f(y)) = a d(x,y)
b. d(f(x),f(y));:: a d(x,y)
c. d(f(x),f(y)) ~ a d(x,y)
d. None of these

9. A function f: (X,d) ---+ (Y,d') is isometry if
a. d(x,y)~d'(f(x),f(y))
b. d(x,y);:: d' (f(x),f(y))
c. d(x,y) = d' (f(x),J(y»
d. None of these

10. f(x) = Ixl+ Ix -1, \Ix E RI is continuous but not derivable at...

a. X=O, 1
b. X=O
c. X=l
d. None of these

11.
1. tanx-x ?im =.
X-70 x-sinx
a. 0
b. 2

c.1
d. None of these

12. Whether f(x) = Ixl is derivable or not at the origin ?

a. Derivable
b. Can not say
c. Not derivable
d. None of these

13. A function which is derivable at a point is necessarily ... at that point.
a. Continuous
b. Bounded
c. Differentiable
d. None of these



14. lim tan5x =?
.\"--+~ tanx
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a. 5
b. 0

c. -1/5
d.l/5

b

15. If f fdx exists, this implies that the function I is .... And ..... over [a, b] .
a

a. Derivable, continuous
b. Bounded, integrable

c. Derivable, bounded
d. None of these

16. If two functions f and g defined on [a, b] are continuous on [a, b], derivable on

]a, b[, s' (x) ::j:. 0 for any X E [a,b], then there exists a real number C E ]a,b[, such
that
a. f(b) - f(a) r (x)

g(b) - g(a) = gl (x)

b. f(b) + f(a) I' (x)
g(b) + g(a) gl (x)

c. j(b) - j(a) = 0
g(b)-g(a)

d. None of these

17. Let {,f" (x)} be a sequence of function such that lim In (X) = I(x), x E [a,b] and
n~<X)

[, ~ f uniformly on [a,b] if and only if M; ~ 0 as n ~ ex). What is Mn?

c. Mn = sup1fn(x)-f(x)1
xe[a,b t

d. None of theseb. Mn = inf 1J,,(x)- f(x)1
xe[a,b1

18. Uniform convergence of a sequence is dependent on
a. X c. on [;
b. both x and e d. None of these

19. A sequence which is not pointwise convergent cannot be ....

a. Uniformly convergent c. Continuous
b. Convergent d. None of these

20. A conditional convergent series is
a. Absolutely convergent
b. Convergent but not absolutely convergent
c. Divergent
d. None of these
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