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INSTRUCTIONS

1.Do not write anything on this question paper.

2.Answer questions ONE (compulsory) and and any other TWO questions.

QUESTION ONE (30 MARKS)

(a) Let {x,,} be a sequence of elements in K. Define convergence of {x,,}.
[2 mks]
(b) Let {a,, } and {b,,} be convergent sequences of elements in K with limits
a and b respectively. Show that lim,,_,{a, + b,} = (a + b)  [7 mks]
(c) Use ratio test to find the interval and radius of convergence of

y2 o S (x - 2)2. [7 miks]

n+1
(d) State without proof the Lagrange’s mean value theorem [2 mks]

(e) Assuming the sequence )., X, converges, show that lim,,_,,, x, = 0.

[6mks]

(2x+1)™
n2

(f) Find the values of X for which the series Y., is convergent.

[6 mks]

QUESTION TWO (20 MARKS)

(a) Using root test method show that the following series converge:

() T [6 mks]

(i)  Xp= (D" — D" [6 mks]
(b) Show that if ), ,,cn 25, is absolutely convergent, then ).,,cn Z,, is convergent.
[8 mks]



QUESTION THREE (20 MARKS)

1, x is rational

(a) Show that the function f defined on [0,1] by f(x) = {O,x is irrational

is not integrable on [0,1]. [7 mks]

(b) Let f be a real-valued function which is bounded on [a, b], prove that

b b
fg fO)dx < [ f(x)dx. [6 mks]
(c) Show that if f(x) = k is a constant function on [a, b], then f is Riemann
integrable (i.e f € R[a, b]) and find its integral. [7 mks]

QUESTION FOUR (20 MARKS)

. . . P . nx™
(a) Using ratio test determine convergence of the infinite series Z;‘E’:lz—n and
hence or otherwise find the radius and interval of convergence. [7 mks]
(b) Find the values of x for which the series Y.;°~; n"x™ is convergent using

root test method and find the interval of convergence. [7 mks]

. 1.
(c) Use comparison test to show that 21010=1ﬁ is convergent. [6 mks]

QUESTION FIVE (20 MARKS)

(a) Prove that a bounded monotonic function is a function of bounded
variation. [6 mks]

(b) Define without proof the Cauchy’s criterion for Riemann-Stieltjes
Integrability. [2 mks]

(c) Let f be a continuous function on [a, b], show that f is Riemann- Stieltjes
integrable on [a, b]. [6 mks]

(d) Prove that f(x) = sinx is Riemann Integrable over [0,%]. [6 mks]






