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(i) foza\/Zax —x2dx (ii) f:/z e* sinx dx

(@@® : x —a=asinf eoesm. )
y =36 — x20908 X - greod gnd 0o ODHOIRE CIDS.

Sin3A + Sin24 — Sind =4Sin A wschs 37“@@ cessO e,
(i) Tan5x —Cotx =0 (—m <x<m)
(i) Sin"'x + Sin12x = —215 080 doess.

o3 goand g5p ABC_  Semitnes oce c? = a? + b% — 2ab cos€
o0wenss Cos C, Cos > Sing & SinC ocH gmes ab.c geedss
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THE OPEN UNIVERSITY OF SRI LANKA
DIPLOMA IN TECHNOLOGY (FOUNDATION LEVEL 02)
FINAL EXAMINATION ~ 2012/2013

MPZ2310 - PURE MATHEMATICS - 11
DURATION - THREE (3) HOURS.

Date: 25™ July 2013 Time: 9.30a.m. — 12.30 p.m.

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

01. a)

b)

02. a)

b)

If x* +3* +5xy =85 and 2(x2 +y2)+xy:62; x>y>o0
i. Find the values for (x> +y*) and xy

il. Find the values for (x+y) and (x—y)

iit. Find the values forx, and y.

Let a, B are the roots of the equation ax” +bx+c=0

Find the roots of the equation ax* —(b* —2ac)v+c* =0 in terms of
aand f3.

If p,q and r are any three consecutive non negative integers, show that
log(pr+1)=2logq

Using the principle of mathematical induction show that for each positive

integer n, 12432452+ +(2n—1)2:1;—(2n—1)(2n+1)

Given that U, = r(r +1)r+2)and S, = iU,‘

r=]

Prove that S, = %(n +1fn+2)n+3)

Hence find ZV,. where 7, :3'1—

r=i r

Find the range of x for which
x—4<x(x—4)<5;



03.

04.

05.

b)

b)

00y

i. How many arrangements can be formed out of the letters of the
words “FOUNDATION PROGRAMME”

1i. There are 9 students in a certain class. The class teacher wants to
divide those students into three teams to compete in a contest. The
sizes of the teams need not be equal and a team may consist of at
least two students.

Find the number of ways of how the three teams could be formed.
(answer need not be simplified)

Find the relation between a and b, so that the coefficients of

9 9
x% in {ax2 +—1—} and x™° in {ax—%} are equal.
bx bx

Use the factor theorem to find the factors of the polynomial
S(x)=2x" +x*-2x-1

Find the real values of x and y so that ( —])xf 2J + B+/ly-2; =—

1-7J 1+
Let Z, =cos@+ jsin@ and Z, =x+ jy
Show that ﬂi— =
1-2,Z,

If Z satisfies the equation
|Z|-1=Z+2}, then find Z.

ABCD is a parallelogram having equations of AB, BC as 3x+y+7=0
and x+3y+5=0 respectively. The line AD passes through the point

(-8, -3) and CD passes through the point (5, -2). Find the coordinates of
D.

Find the points of intersection of the circle S =x?+y? +6x~2y-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
Si=x*+y’+4y-5=0.



06.

07.

08.

ABC is a triangle where 4=(1,1), BE(—I, %) CE(—I > 1%)

a)
b)
€)
d)
€)
f)

b)

b)

Find the equations of the sides.

Find the lengths of the sides.

Find the equations of the bisectors of the angle A.

Find the equations of the bisectors of the angle B.

Determine the equations of the internal bisectors of the angles A and B.
Find the coordinates of the incentre of the triangle ABC.

Evaluate the following limits.

) " xx—ava . v ~l—cos2x+tan’x
1. X >a 1. x >0 -
x—a xsinx

If y=e™sin4x show that

@ = y[cot4x — 3]
dx

dzy 2 2 dyjz
+16y-cosec d4x—| —=—| =0
ya’x2 Y o dx

A beam of length / is supported at one end. If w is the uniform load per
unit length, the bending moment oat a distance x from the end is given by

M= %lx —%wx2 . Find the point on the beam at which the bending

moment has maximum value.

Evaluate the following integrals.
dx d ... fl4cosx
j —_— - il _[

.. X
—_— 1i. dx
25x*+16 ‘[\/—gcosx+sinx

1—cosx

Evaluate the following define integrals.

2a

I j-w/2ax —x*dx il. [’/2 e“sinx dx
0 (4]

(Hint. Put x—a=asiné)

Find the area bounded by the curve y=36—x" and the x—axis



09.

b)

Show that

sin3A4+sin2A4-sin 4 =4sin Acosg—Cos?’—A_

Find the solutions of the following equations.

1

) . . . s
i. Tan5x—cotx =10 ii. sin” x+sin" 2x==

(—mr<x<7m)

By using the usual notation, show that in the triangle ABC
¢ =a* +b*-2abcosC.

. . c . C . .
Find the expressions for cos C’COSE’SIHE and sinC in terms of

a,b, and c.

Hence deduce the sine rule for a triangle.

- Copyrights reserved -
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(i1) X+ y @G X — Y ISID CQUBIDTEIHIGM6ND SHIT6wsD.
(i) = v seleng QUIIDTEIBIGGCTS HTEWIS.
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2 MINISE6MeD H(HB.
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@hen 1°+3 +5°+ .. FEn— 17 =2 {2n - 1{2n+ 1) e
ST (Hicb.
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r=1

S,= 2{n+13{n+2¥n +3) ao Ppes.

b3

O\ EAEWIGE ZI/, mé ETeWNIH. @G V. = _3;

r=1

(¢) x—4% <x{x—4) =5 aaudled x Gz iFnsd BTN,
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Uleiteu(mid 61606m60B6M6H  GILIBIDTEIRISE6ENS  Hewldbd
Igh % - a A {86y x g loGostwelamx
x-a ’ xEinx
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BSUOUAW  Sneit SHmUud o eieng) eled STL[H.
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