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MATH 313

Answer question ONE and any other TWO questions.
QUESTION ONE (30 MARKYS)

a. With respect to a function f :[a,b]— %R, define the terms

i) Bounded variation (2 marks)
ii) Total variation (2 marks)

b. Evaluate the following R-S integrals.

7
i) jsin2 xd(sinX +X) . (3 marks)
ii) jlxzd (%~ [x]). (4 marks)

0

c. Suppose that f is continuous on[a,b] and differentiable on (a,b) . if f'(x)>0 Vxe(a,b)
,show that f is monotone increasing. (4 marks)

d. Let f:% — R be defined by f(x)=6x-3o0n [3,6]. By dividing[3,6] into nequal
subintervals, show that f is Riemann integrable. (5 marks)

e. Show that F(x) = xInx— xis an antiderivative of f(x)=Inx on (0,) and hence deduce

1
that Iln(1+ X)dx = In[%} : (4 marks)
0
f. Evaluate I'(2). (3 marks)
g. Use ratio test to show that the series ZX—I converges for all values of X. (3 marks)
n=1

QUESTION TWO (20 MARKS)

a. Let {X,,%,.., X, } be a partition of [a,b]such that a=x,< x, <-~< x, =b andlet f bea
decreasing function on [a, b]. Show that the sum of the jumps at these points is always
bounded by f(a)— f(b). (5 marks)

b. Suppose f is continuous on [a,b]and f'existand |f'(x) < A ¥ xe (a,b), show that

f eBV [a, b]. (where BV is a bounded variation) (6 marks)
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MATH 313

c. Let P={x,,X,..X,} bea partition of [a,b]such that a=x,< x, < < x, =b. Define the
terms upper Darboux sums,U (f,P), and lower Darboux sums,L(f,P). (4 marks)

0 if xisirrational
d. Show that the function f defined on the interval [a,blby f(x)=4 = =~ is
1 if xis rational

not Riemann integrable. (5 marks)

QUESTION THREE (20 MARKS)
a. If P"isarefinement of P, show that L(f,P,a)<L(f,P",a). (6 marks)

b. Distinguish between Riemann integral and Riemann- Stieltjes integral. (4 marks)
c. Show that if f is a constant on the interval [a, b] .then it is R-S integrable with respect to any

function o and

T f da = f(a)[a(b) - a(a)]. (6 marks)

d. Provethatif f is monotonic increasing on[a,b] ,then f is of bounded variation.

(4 marks)

QUESTION FOUR (20 MARKYS)
a. State and prove the necessary and sufficient condition for the convergence of a series.

(7 marks)
b. Differentiate between absolute convergence and conditional convergence. (3 marks)
c. Prove that if Zan is absolutely convergent, then it is convergent. (5 marks)
: : N (11 L.
d. Determine the interval of convergence of the series Z—x : (5 marks)
n=0 (Zn)l

Vision : A University for Valued Transformation of Society Page 3 of 4

Mission: To serve students and society through research, education, scholarship, training, innovation, outreachﬂ@gg consultancy
D‘@gﬁam& \ §301 ﬂ,d‘%;

Laikipia University is ISO 9001:2015 and ISO/IEC 27001:2013 Certified




MATH 313

QUESTION FIVE (20 MARKYS)

a. Suppose f and g are continuous on [a,b] , prove the Cauchy —Schwartz inequality

ﬁ'f(x)g(x)dx} jl f(x) Ig(x)]zdx (7 marks)

a a

b b
b. show that If da SI fda (7 marks)

c. Evaluate the R-S integrals

4
i) [Gx-ndx’ (3 marks)
0
1 2
i) j e’ d(2x% +1) (3 marks)
0
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