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THE OPEN UNIVERSITY OF SRI LANKA
FACULTY OF ENGINEERING TECHNOLOGY
FOUNDATION PROGRAMME FOR TECHNOLOGY

FINAL EXAMINATION- 2015
MPZ2310 - PURE MATHEMATICS - 1I
DURATION - THREE (03) HOURS

Date: 01% August 2015 Time: 9.30 a.m. -12.30 p.m.

You can’t use mobile phones as calculators. You can use non programmable calculators.
Answer any six questions only.

01. a)
b)
c)
02. a)
b)

Giventhat x> +yp*=25  and
xy =12
Find the value of (x+y)> and (x-y)
Hence find the value for x and y (where x > y > 0)

Let f(x)=x"+2x+16

Show that f(x)=(x+A)>+(16-1%)

Hence show that f(x) is positive for all real values of x when —4 <1 <4 .
Find the values of A such that f{x) = 0 has equal roots.

Show that log, a . log, b =1
and log, b-log,c-log.a=1

Using the principle of Mathematical Induction, show that for each positive integer
n, '

2 4+27 432 4o +n2:g(n+1)(2n+l)

1
T Qr=D@r+1)
Find the values of A and B such that
1 A B

= +
Qr-DQr+1) 2r—1 2r+l1

Let U for r=1,2, .........

Hence find i—l———
= Q2r-1)(2r+1)



03.

04.

05.

b)

d)

Find the set of real values of x satisfying the inequality
2x? =3x+1>0

How many arrangements can be formed out of the letters of the words
ENGINEERING MATHEMATICS.

Find value of a, if the coefficients of x’ and x° in the expansion of (3 + ax)’ are
equal.

Given that when the polynomial f(x)=x"+Ax* + goc +2 is divided by (x-1), the

reminder is 4 and when it is divided by (x+2) the reminder is also 4. Find the
values of A and u

If |Z ] =1, then show that ; _i is purely imaginary.
+

(1+i)1++/3 §)

Express the complex number Z = "
—i

in the form r{Cos6 +iSin6)}

where » > 0and 0<@ <27

Solve the following system of equations
3x +2y+4z =56

S5x—y+3z =38

2X+y—2z =6

ABCD is a parallelogram and the equations of the sides AD and AB are
7x+2y =0 and 4x+5y =0 respectively.

If the equation of one diagonal is 11x+7y=6.

Find the coordinates of the vertices B and D.
Find the equations of the sides BC, CD and AC diagonal.



06.

07.

08.

b)

b)

b)

b)

Two equal sides of an isosceles triangle are given by the equations 7x—-y+3=0
and x+y—3=0 and its third side passes through the point (1, -10). Determine
the equation of the third side.

Find the points of intersection of the circle S =x’+ 3> +2x—-6y—17 =0 and the
line y—x+2=0. Show that the equation of the circle S, which has the above

two points as the ends of a diameter is x* + y> +4x-5=0.

Find the equation of the circle which passes through the points (4,2),(-6, -2) and
has the centre on the x - axis,

Differentiate the given functions with respect to x.

1+ Sinx i Sinx
1-Sinx ) 1+ Cosx
x+2
111. 5
x“+1

If y =aSinx+bCosx where g, b are constants.
2

Show that %—2}1+ y=0

A rectangular poster is to have a margin of 3 units at the top and 3 units at the
bottom and 1 unit at each other side. The region inside these margins is to have an
area of 48 square units. What are the dimensions of the poster if its total area is to
be a minimum?

Evaluate the following integrals.

jl+Sinx l i J- dx
1- Sinx ' x+4

Evaluate the following definite integrals.

2 /4
1. j(xz +3x+5)dx il. .[Sin3xC0sxdx
0

0

Find the area bounded by the curve y =16 —x* and the x-axis.



09. a) Given that Sin% = Cos—i—:— = 1

V3
2

1 T _
Szn6—A and C'os6—

Find the values Sin%, C0s~5—E and Tans—ﬂ

12

o1 a1,
b) Show that Tan 5+Tan g— A

c) Prove in the usual notation that in the triangle ABC.
Sin (B-C)
b—c 2
a Cos—

-Copyrights reserved -
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