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1
2
3
4,
5
5
6

. Read all instructions carefully before answering the questions.

. This question paper consists of Six (06) questions in Two (02) pages.

. Answer any Four (04) questions only. All questions carry equal marks.
Answer for each question should commence from a new pégc,

. Draw fully labelled diagrams where necessary

. Relevant log tables are provided where necessary.

. Having any unauthorized documents/ mobile phones in your possession is a

punishablc offense

. Use blue or black ink to answer the questions.

. Circle the number of the questions you answered in the front cover of your

answer script.

. Clearly state your index number in your answer script




Q1)

Let f be a bounded function on [a, b]. Define the lower integral and upper integral of
f on [a,b].
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Let f(x) = {2 S g show that JEF () = 20 and [§7 (<) = 12
Q2)
(a) Letf beabounded function on [a, b]. Prove that

[5f(ydx < Jof (x)dx. |
‘(b) " Let f be a continuous function on [0, 1] such that f(x) = 0 for all x € {0,1].
Show that fol f(x)dx > 0 ifand only if there is a point ¢ € [0,1] at which
flc)>0.

Q3)

State the Riemann’s Criterion for integrahility of a bounded function f defined on
la, b]. |

- - Using the Riemann's Criterion prove that,

(D) if f is a bounded and monotonically increasing function on [a, b], then
‘ * f is Riemann integrable on [a, b], and :
(ii) if f is Riemann integrable on [a, b], then |f| is also Riemann integrable
on [a, b].
Show that,
(i) by using (i) above, the function f defined by f(x) = %3 — 4x?/% ig
Riemann integrable on [2, 3}, and
(iv) by giving an example, the converse of (ii) above is not necessarily true.
Q4) |

‘{a)  Let f be aRiemann integrable function on [a, b] such that [f(x)| £ M for
each x € [a, b].

Clearly stating any results you use, show that,

0) [P Feada| < 71 (idx < M(b — a) and

(ii) lfj; x?costf (e )dx

16
< =t
3




00099

(b)  Let f be a continuous function R and define F(x) = f;inxf(t)dt for x € R.
Show that F is differentiable on R and compute F".

Ifintheabove f(t) =v1+t?and G(y) = foy F(x)dx, then find G (n/6).

Q5)
(a])  State the Mean Value Theorem for integrals.

x, x €[0.2]\ {1}

Let f(x) = {O x =1,

Prove that f is Riemann integrable on [0, 2] and for each a € [0, 2],
2
Iy FCOdx # f(a)(2 - 0).

Why does the Mean Value Theorem not applicable to f7 Justify your
answer.

(b} ..Using the properties of Riemann Sums, find two different integrals over
the intervals [0, 3] and [1, 2] that are represented by

n

3\ 9
im > ()]~ 2
RIEL:P: 1 n

=1
Hence find the above limit.
Q6)

Consider the following integrals:

(i)fﬂ\/z_l__idx (11)_[ ———— dx,

Zxt 4 x? X =2
(111) f 6+10 (iV)L md%

(a)  Explain why each of the above is an improper integral.
(b)  Determine the convergence of each of them. Justify your answers.







