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The Open {Jniversity of Sri Lanka
B.S¢/B.Ed. Degree Programme
Final Examination - 2010/2011
Pure Mathematics - Level 03
PMU 1191/ PME 3191 - Algebra

Duration: - Two hours

Date: 28.12.2010 - Time: 1.00 p.m. - 3.00 p.m.

Answer Four questions including Question No. 6.

(a) Use the iterative formula x,,, = %[xn +:3-J to find the value of +/3 accurate to three

n

decimal place.

{b) (i} Express the infinite decimal 0.19479999... as an infinite series.
(ii) Find the sum of the geometric series

9 ,9 9 9
ot Lt
10°  10° 107 10+

Hence, show that 0.19479999....=0.1948.

4.,

(c) Sketch the graph of f(x}= |x+1] and the graph of g(x)=35 —|x—2| in the same
diagram. '
Hence, find the set of values of x for which Ix-i-ll +]x—2| <3.

(a) Let Z be the set of all integers and N be the set of all non-negative integers.
A function f: Z — N is defined by

o 2x , ifx=0
TI=Y 91 ifx<o
Find:

(i) theset {f(x): ~3<x<3},
(i) the set { x: 35 F(x)<9},

(iify /', the inverse function of f .

{b) The function g, is defined by g,(x)= I——l— forall xeR with x=1, and the
—X

function g, is defined by g,(x)}=g,(g,.,(x)) for n=1,2,3,.. ..
Find g,,,,(2012).
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() Let 4 and B be subsets of a universal set/ .

Prove thatAm(U\B)zA\B.

(Note: Venn Diagrams cannot be used in proofs.)

(b) Define the Cartesian product of the two non-empty sets § and 7.
(i) If A={a, b}, B={2,3} and C={3, 4}, find Ax(BUC) and (4x B)uU(4xC).

(ii) Let 4, B, C be three non-empty sets. Prove that (AN B)xC =(AxC)n(BxC).

(c) Sketch on a coordinate diagram the following subsets of RxIR :

(i) {(x,y): x+ysl} (ii) {(x,y):x!-i-y2 >4}.

(a) State De Moivre’s Theorem for a positive integral index ».

Deduce that the result is also true when » is a negative integer.
A\ kn . kxm . .
Show that(\/g—t) =2k [cos—gursm —6—), where k is an integer.

Hence, find the least positive m for which (\/5 —i)m is real and positive.

(b) Use the formulae e° = e (cos y+isiny), where z=x+iy and cosz= «é—(e" +e"’:)

to evaluate cos (—7-;-+1' log, 2] .

(i) Find 4% and 4*, and hence find A, g, v such that 4° = 14% + ud+vI, where J
is the identity matrix of order 3.

ii) Express 47" in terms of 4%, 4 and I, and write it in the matrix form.
p

2

a a a -]
(b) If a, B, y all have different values, and if | 8 #* [ —1|=0, prove that afy =1.

2

y vyl

()
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6. (a) Anoperation o is defined on a set of numbers § by

Decide whether o is a binary operation in each of the following cases:
i s=2*

(i) S=0Q

(i)S={xeQ:x=0}

(iv) §=Q"

oy D Mo S5

Construct a Cayley table for the set X with respect to the matrix multiplication.

Hence, show that X is a group with respect to matrix multiplication.
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