THE OPEN UNIVERSITY OF SRI LANKA

DIPLOMA IN TECHNOLOGY- F OUNDATION LEVEL 02
FINAL EXAMINATION - 2006

MPZ 2230 - MATHEMATICS — PAPER I

DURATION -~ THREE (03) HOURS

DATE : 19" March 2007 TIME: 9.30 a.m.—

ANSWER SIX (06) QUESTIONS ONLY BY SELECTING AT LEAST ONE
QUESTION FROM EACH SECTION. YOU CAN USE CALCULATORS. YOU
CANT USE MOBILE PHONES AS CALCULATORS.

SECTION — A o

OI. ABC is an isoceles triangle such that AB=AC. The equations of the line AB and |
' BC are 2x-y-1=0 and X-2y+1=0 respectively. Prove that the line AC is parailel to :

the line 2x-+11y=0, IfA = (2,3). Find the coordinate of the point C. Find the area i
of the triangle. E

02. a) The circle S = x2+y"+2gx+2fy+c=0 and the straight line = px+qy+r=0 L
intersect each other at A and B. Interpret the equation S+Al1=0. Where Ajs
a parameter. ‘ ' :

Find the equation of the circle §' which has AB as the diameter when .
S=x’+ v~ 6x + 2y—17=0and | = x-y+2 = 0, Show that the circle §'
and the circle x* + y* - 8x + 2y + 13 = 0 touch externally. Show that the

circle s' and the circle x*+f—8x+2y+13=0 touch externally.

b) The circle S passes through (2,0) and cuts the circle &' x> + ¥ =1 at
diametrically opposite points on 8!, Find the equation of S if it cuts the
circle x* + ¥~ 4y~ 5 =0 at right angle,

03.  Find the equation of the chord joining the points (atf,?.ar]) and (atj,zarl) on the
parabola y* = 4ax.

PQ is a chord of this parabola passing through the focus § (a,0). PM and QN r
drawn perpendicular to line x+a=0 meeting it at M and N respectively. Prove that, ' 1l

(a) PN and QM passes thought the origin. :

(b)  MN subtends a right angle at the focus.

(c) The tangents to the parabola at P and Q form with SM and SN a rectangle -
one vertex of which lies on MN (Hint: find the coordinal of the intersecting i
point of tangent at P and Q). ' '
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Please answer only one part from a & b

a)

b)

b)

Prove that the equation of the normal at the point P (x,,y;) on the ellipse is

x: 2 a Ax—xy) bl(_r-‘—y[ )
—5+=5=11is = - The normal at P cuts theastiis at Q and
a” b x, b2

the Y axis at R. Show that PQ:PR is constant for all positions of P.

Show that as P describes the ellipse the vertex S of the rectangle OQSR,
being the origin also describes an ellipse.

Find the equation of the chord joining the points (ct, c/t) and (cu, c/u) on

the rectangle hyberbola xy=¢’.

A variable chord of the hyperbola passes through the point A(c,2c). Show
that the equation of the locus of the mid point of the chord is 2xy = ¢(2x+y)
and that the locus passes through A.

The normal at A to the Iocus cuts the hyperbola xy = ¢® at B and C. Prove

that BC2 = 839¢”

4

Let f{x) = 3cos® x + 24/3 SinxCosx + Sinzx,'x €1R. Express in the form

. A+B Cos (2x-at). Determine the values of A, B o constants.

Hence find the maximum and minimum values of f(x) and corresponding
values of x, -2n<x < 2n.

1. Solve the following equations;

Cos3x-Cos5x = 28inx

- Show that Tan'( Iy + Tan! 1) = Tan!( I )+ Tan'! %)

By  using general notation of ARBC triangle show that
a+b +cl= a_j;c_ (cotA+CotB+CotC).
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07.

SECTION-B

State de Moiure’s Theorem,
If @ be a complex cube roote of unity.
Find that @ in the form of Cos@ + jSin6. -

Deduce that w+ wm>+1=0

Show that

1l

iit.

v.

b)

(I-0+0?)(1+o-n?)=4
(1-w)(1-0%) (1-0*)(1-0®=0

a+bw+cw’
_
b+ecw+aw?

(1 +w—c02)3-( 1-m+0)2)3=0

Z is a any complex number such that 'zl=1. By using argond diagram or

otherwise prove that 1 <[z ~2/<3 and Arg lz~2|> —Sﬁi,

S5n
-2l -2%
Arg fr -2 <=

The position vectors of A,Band Care respectively g = IQ{ +8/+k,
lg—=3§+2_[—5@and e=-3i-2j+ pk
i. Find the value of p which

(o) cand ﬁ are parallel

(B) A,B and C are collinear.

1i. Show that if p is a variable, then the locus of Cisa straight line, and
find the two unit direction vectors along this line.
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Define the vector product a x b and the scaler product a,b of two non zero vectors
a,andb . The position vector of the points P,Q, R with respect to O origin are
p=21-3j+k,g=j—-i+2k r=-i+2j+3k respectively.

Find the position vector of the point S, such that PQRS is a parallelograme.
Alsofind i) PQ x PS , PQ PS

11} The area of the PQRS parallegrame.

1i1) Find the unit vector of the normal to the PQRS plane.

SECTION-C

Event A and C are independent, probabilities relating to event A, B and C are as
follows. P(A)=1/5P (B) = 1/6 P(AmC)=Ela P(BNC) = 2—14 Evaluate P {C), P{
B/C) and P {C/B) Show that events B and C are independent.

A bag initially contains 1 red ball and 2 blue balls. A trial consists of
selecting a ball at random noting its colour, and replacing it together with an
additional ball of same colour. '

Given that three trails are made, draw a tree diagram illustrating the
various probabilities. Hence or otherwise find the probability that,

a) at least one blue ball is drawn
b) exactly one blue ball is drawn.

Given that all three balls drawn are of the séme colour, find that they are all red.

a) The following table shows, the tensile stress of 100 steel bars. Calculate
the meadion, mean and standard deviation.

Stress / 100N/m” No of bars
0-10 3
10-20 16
20-30 26
30-40 31
40 — 50 16
50 -60 3
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12.

b)

b)

The mean of 48 readings of variable was 7.50 and the standard deviation
was 0.30 two additional readings 6.8 and 8.2. If these are included the
original, find the (a) Mean = (b) standard deviation of the whole set of 50
readings. ,

A light inextensible siring of length 3a has one end fixed at a point B'which
is vertically below A and at a distance 2a from it. A small ring R of mass
m is threded on the string. If R is fixed to the mid point of the string and

moves in a horizontal circle with speed +/5ga. Find the tensions in the
parts AR and BR of the string.

A particle of mass 2 kg is attached to one end of a light elastic string of |

natural length 1m whose modulus of elasticity is 49N. The other end of the
string is pastened to a fixed point O. The particle is held at O and is then
released from that position. Find the depth below O of the level where the
particle first comes to instanceus rest. Find also the period of oscillation of
the subsequent motion.

A uniform rod AB of mass 3m and length 2a has a particle of mass 2m attached to
end B. The rod can rotate in & vertical plane about a smooth axis through A. If the
body is slightly displaced from the position in which B is vertically above A.
What is the moment of inertia of the body about the axis through A. BY applying

energy conservation principle or otherwise prove that 6 = 1—725 (1-Cos@}.
a

Where 8 is the angular velocity of the system at O angular displacement.

Also find the magnitude of the reaction at the axis, when the rod has rotated

through —:;—rod.

- Copyrights reserved -
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ANSWER SIX (06) QUESTIONS ONLY BY SELECTING AT LEAST ONE
QUESTION FROM EACH SECTION. YOU CAN USE CALCULATORS. YOU
- CANT USE MOBILE PHONES AS CALCULATORS.

SECTION - A

ABC is an isoceles triangle such that AB=AC. The equations of the line AB and
BC are 2x-y-1=0 and x-2y+1=0 respectively. Prove that the line AC is parallel to

the line 2x+11y=0. IfA = (2,3). Find the coordinate of the point C. Find the area
of the triang]e. )

a)

b)

The circle S = x2+y2+2gx+2fy+c_=0 and the straight line l= px+qy+r=0
intersect each other at A and B. Interpret the equation S+A1=0. Where Ais
a parameter, ‘ ' :

Find the equation of the circle ' which has AB as the diameter when .
S=x*+ v — 6x + 2y — 17 =0 and | = x-y+2 = 0, Show that the circle S'
and the circle x> + y* — 8x + 2y + 13 = 0 touch externally. Show that the
circle s' and the circle x2+y2—8x+2y+13=0 touch externally.

The circle S passes through (2,0) and cuts the circle S' x? + V=1 at
diametrically opposite points on S'. Find the equation of S if it cuts the
circle x* + ¥ — 4y — 5 = 0 at right angle,

Find the equation of the chord Jjoining the points (at,2,2at,) and (az‘f,?_atz) on the
parabola y” = 4ax.

PQ is a chord of this parabola passing through the focus S (a,0). PM and QN
drawn perpendicular to line x-+a=0 meeting it at M and N respectively. Prove that, -

(a)
(b}
(c)

PN and QM passes thought the origin.

MN subtends a right angle at the focus. _

The tangents to the parabola at P and Q form with SM and SN a rectangle
one vertex of which lies on MN (Hint: find the coordinal of the intersecting
point of tangent at P and Q). '
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05.

Please answer only one part froma & b

a) . Prove that the equation of the normal at the point P (x,y|) on the ellipse is
2 2 wwy) Ha-1) .
l—,+y—, =1is 2 = b . The normal at P cuts theaxtis at Q and
a- b Xy ¥

the Y axis at R. Show that PQ:PR is constant for all positions of P.

Show that as P describes the ellipse the vertex S of the rectangle OQSR,
being the origin also describes an ellipse.

b) Find the equation of the chord joining the points (ct, ¢/t) and (cu, c/u) on |
the rectangle hyberbola xy = ¢*.

A variable chord of the hyperbola passes through the point A(c,2c). Show
that the equation of the locus of the mid point of the chord is 2xy = c(2x+y)
and that the locus passes through A.

The normal at A to the locus cuts the hyperbola xy = ¢ at B and C. Prove
85¢°

that BC? =

a) Let f(x) = 3cos’ x + 2+/3 SinxCosx + Sin’x, x 1R. Express in the form
- A +B Cos (2x-a). Determine the values of A, B o constants.

Hence find the maximum and minimum values of f(x) and corresponding
values of x, -2n< x < 27,

b) 1. Solve the following equations;

Cos3x-Cos5x = 28inx
i Show that Tan™( 1)+ Tan™ ( 1) =Tan’'( J/ y+ Tan(¥{)

c) By using general notatioﬁ of ABC triangle show that

a2+b2+02:£%£(cotA+CotB+CotC).
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SECTION - B

State de Moiure’s Theorem,
If o be a complex cube roote of unity.
Find that o in the form of Cosf + jSin8.

Deduce that o+ @>+1=0

Show that

1i.

iii.

iv.

b)

(I-o+o?)(1+o-n")=4
(1-o)(1-0%) (1-0*}1-0%)=9

a+hbo+cw’
b+cw+aw’

(I+o-0)-(1-v+a?) =0

Z is a any complex number such that |z|=1. By using argond diagram or

otherwise prove that 1< ]z - 2| <3 and Arg ’z 2 -Séf- ,

5n
z—2 L —-—,
Argl [< g

The position vectors of A, B and C are respectively a = 125’ +8j+k,
b_—=3§+2i’—5[gand c=-3i-2j+ pk
i. Find the value of p which

(o) c and ﬁ are parallel

(B) A,B and C are collinear.

1. Show that if p is a variable, then the locus of C is a straight line, and
find the two unit direction vectors along this line.
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Define the vector product @ x b and the scaler product a,b of two non zero vectors
a,andb . The position vector of the points P,Q, R with respect to O origin are
pP=2-3j+kqg=j—i+2k r= —i+2j+ 3k respectively.

Find the position vector of the point S, such that PQRS is a parallelograme.
Also find i) PQ x PS , PQ PS

ii} The area of the PQRS parallegrame.

iii})  Find the unit vector of the normal to the 'PQRS plane.

SECTION - C

Event A and C are independent, probabilities relating to event A, B and C are as
follows. P(A) = 1/5 P (B) = 1/6 P(Ar‘\C)——O P(BNC) = 51; Evaluate P (C), P(
B/C) and P (C/B) Show that events B and C are independent.

A bag initially contains 1 red ball and 2 blue balls. A trial consists of
selecting a ball at random noting its colour, and replacing it together with an
additional ball of same colour.

Given that three trails are made, draw a tree diagram illustrating the
various probabilities. Hence or otherwise find the probability that,

a) at least one blue ball is drawn
b) exactly one blue ball is drawn.

Given that all three balls drawn are of the séme colour, find that they are all red.

a) The following table shows, the tensile stress of 100 steel bars. Calculate
the meadion, mean and standard deviation.
Stress / 100N/m” No of bars
0-10 3
10-20 16
20-30 26
30-40 31
40 - 50 16
50— 60 8 -




b) The mean of 48 readings of variable was 7.50 and the standard deviation
was 0.30 two additional readings 6.8 and 8.2. If these are included the
original, find the (a) Mean - (b) standard deviation of the whole set of 50
readings.
11.  a) A light inextensible string of length 3a has one end fixed at a point B which
is vertically below A and at a distance 2a from it. A small ring R of mass
124 m is threded on the string. If R is fixed to the mid point of the string and
| moves in a horizontal circle with speed ./5ga. Find the tensions in the
parts AR and BR of the string,
DS | A
b) A vparticle of mass 2 kg is attached to one end of a light elastic string of
natural length 1m whose modulus of elasticity is 49N. The other end of the
string is pastened to a fixed point O. The particle is held at O and is then
released from that position. Find the depth below O of the level where the
particle first comes to instanceus rest. Find also the period of oscillation of
the subsequent motion.
12. A uniform rod AB of mass 3m and length 2a has a particle of mass 2m attached to
end B. The rod can rotate in a vertical plane about a smooth axis through A. If the
body is slightly displaced from the position in which B is vertically above A.
What is the moment of inertia of the body about the axis through A. BY applying
energy conservation principle or otherwise prove that 6> = :Tg(l —Cos@).
a
" Where 8 is the angular velocity of the system at © angular displacement.
ndst :
3(C); ' Also find the magnitude of the reaction at the axis, when the rod has rotated
| through Z rod. |
D. . 3
CletS] - Copyrights reserved -
mod |
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