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Q1. (a) Let I := [a,b] and let [ : I — R be a continuous function. Sup-
pose that P = {zo,Z1,--- , s} is & partition of I and &s are the
intermediate points such that zx 1 < fp Sxpfork=1,2,....n
Define what is it meant by the Riemannn sum 6F fs B(Ps fi60)s
corresponding to the partition P and the intermediate points .

[10 Marks|

(b) Let f:1 — R be a continuous function, and let I be divided
into n equal sub-intervals of width Ay := (zp — Tx1) = (b—a)/n
for k=1,2,...,n If & =a+kds, 8 the right endpoint of the
sub-interval I := [Tk, %], then show that the definite integral
Jf f(x) dx is given by

b 3 n
f(z)dz = lim S(P; f:&) = lim Z f (ﬂ, +
i f—100 nA T
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n n
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[30 Marks|

Using the above result, find the value of the definite integral

J;}l (2z + 1) dz.

ki
You may use the result Z k=n(n+1)/2.
k=1

[60 Marks|



Q2. (a) State when the integral, f; f(x)dz, is said to be an umpropy
integral of the

(i) first kind:
(i) second kind:
(iii) third kind. [30 Ma F
Determine the convergence of the following integrals:

il )
(i) / — dx, where p is a constant and q > 0;
@

- ELDO .
(11) /(; jj_:i'“m GTS’;.

Q3. (a) Let {/.} be a sequence of functions such that f,, : ACR=R
and let f: A — R be the limit function. Define what it means tg
say that

(i) the sequence {fn} converges pointwise on A to i
(ii) the sequence {f,} converges uniformly on A to f.
(20 Marks|
(b) Consider the sequence {fn} of functions defined by
sin{nz + 3)
=" forallz &R
vn+1

Determine whether {f,} is

Bl

(i) pointwise convergent on R.
(ii) uniformily convergent on R.

Q4. (a) Let {/,} be a sequence of real-valued functions defined on a sy bset
D of R, and let f: D — R,

(i) Define what is it meant by saying that the infinite series Y f,

converges uniformly on D to f.

(ii) State the Cauchy Criteriap theorem for the infinite series
&)

Z Jn to be uniformly convergent on D,
n=1 2

20 Marks|

(b) (i) Prove the Weierstrass M-test. Let {M,} be a sequenc
positive real numbers such that Wu(z)] < M, for all 7 ¢
D, n € N, and let the series > ner My, be convergent, then
> et fn is uniformly convergent on D).



(ii) Use the Weicrstrass M-test or otherwise to show that the se-

ries
=, cos(nz)
e o

m=1
converges uniformly on R for p > 1.
[30 Marks
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