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Director General's Message

The Department of Mathematics of the National Institute of Education (NIE) adopting a variety of
methodologies timely with a view to promoting mathematics education. This book entitled "A
collection of revision question papers " is a result of such an exercise.

Preparation of students for the General certificate Examination (Ordinary Level) held at the end of
grade 11 is a major task assigned to the school teacher. Evaluation tools suitable for this purpose
is very rare. It is not a secret that most of the instruments available in the market are composed of
questions that lack due validity and quality. The Department of Mathematics of the NIE has
prepared this paper collection to rectify this situation and facilitate students to prepare well for the
examination. This collection comprises seven valuable question papers prepared according to the
syllabus, pre- tested and standardised by an item analysis. Inclusion of objectives as well as an-
swers along with questions undoubtedly is much useful for the teachers.

I'request teachers and students to make the evaluation process in mathematics a success by having
access to this book.

I'wish to extend my gratitude to the Asian Development Bank for the assistance given to make this
available to you and also the staff of the Department of Mathematics and external scholars who
provided academic contribution to make this venture a success.

Dr. (Mrs.) Jayanthi Gunasekera
Director General
National Institute of Education
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Foreword

When analysing any sort of work that we do in our day to day life, it is clearly seen that mathematical
concepts have been used to facilitate tasks that are carried out in human society. Every member in
society, big and small , unknowingly puts mathematical concepts practically into action. We observe
that we have used mathematical concepts in what way say or do as well as in what we have con-
structed in our surroundings. Truly, mathematical concepts are indispensable for the human life.

Having understood this fact well, all the countries in the world have given a special place for mathemat-
ics in their school curricula. Though the scenario is such, we cannot be complacent about the perfor-
mance shown by our students at the General Certificate of Education (Ordinary Level) Examination. In
order to underpin the students' concept formation in mathematics, from 2014, the National Institute of
Education has been introducing various strategies at the national level. This " Collection of pre exami-
nation question papers" has been prepared as a further step towards this end. In this undertaking, the
question are designed fully conforming to the G.C.E.(O.L.) Examination format such that the students
are exposed to all experiences they are expected to have when facing an examination paper. This
compilation is important for the student as well as for the teacher. I should say that giving due direction
to the student to use this correctly and systematically of the teachers and other authorities.

I'kindly request you to send feedback to us about the experiences you gain by using this collection
timely in your schools. It will be useful for the future editions of this work.

It is my earnest expectation that taking into consideration the importance of the subject mathematics
and reinforcing the mathematical concepts in students, this piece of work is effectively used in schools
and bring our endeavour to fruition.

K Ranjith Pathmasiri
Director
Department of Mathematics
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Preface

In Sri Lankan schools there are wide disparities in the achievement levels in mathematics. Analysis of
the results in mathematics at the General Certificate of Education ( Ordinary Level ) Examination shows
that marks spread from 0% to 100%. As this reflects a dark side of the education in our country, the
National Institute of Education (NIE) was entrusted with the task of changing this situation under the
financial assistance of the Asian Development Bank. A target was set to raise the pass rate in mathemat-
ics to 65% in 2016. The Mathematics Department of the NIE planned various courses of action to
achieve this target. Under this, the Department has already initiated and implemented a program for
improving the results in mathematics at the G.C.E.( O.L.) Examination.

The following curricular materials are provided to implement this program in schools.

1. Series of student work books ( 06 books )

2. Books with diagnostic test batteries (05 books)

3. The book with 7 question papers prepared to practice students for the G.C.E. (O.L.)
Examination at the end of grade 11.

4. Ttem bank comprising prepared question for reinforcing the facts learnt by students and to
familiarize them with the examination.

5. The book containing 8 question papers to enable students to revise the content learnt at the
end of grade 10 and to prepare for term tests.

6. The book containing 6 question papers to enable students to revise the content learnt at the
end of grade 9 and prepare for the term test.

7. Students' work book for grade 9 students.

This book contains 7 question papers set to prepare students for the G.C.E. (O.L.) Examination at the
end of grade 11. Every question paper is set in accordance with the new grade 10 and 11 syllabi
implemented from 2015. They adopted the format thought to be used for the G.C.E. (O.L.) Examina-
tion from 2016.

According to that format, the mathematics question paper is composed of two papers Mathematics I
and Mathematics II. Both papers have two parts, Part A and Part B. Paper I is based only on the
essential learning concepts.

* Inpaperl, Part A consists of 25 short questions while part B has 5 structrued essay type
questions. Part B comprises only the themes number, measurements, sets and probability and
statistics.

The percentages of objectives of learning mathematics covered by Paper I are as follows.

Knowledge and skills ~ 50%
Communication 30%
Identifying relationships  20%

Paper Il is composed of 8 structured essay questions and 4 essay type questions. Part A of paper Il has

3 questions under the theme algebra where as part B of it has 03 geometry questions. Students should
answer 10 questions selecting 5 questions from each part.
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The percentages of the subject themes and the percentages of the aims of learning mathematics are
given below.

Number - 23% Knowledge and skills - 40%
Measurements - 15% Communication - 20%
Algebra - 20% Detecting relationships - 20%
Sets and Probability - 10 % Reasoning - 10%
Geometry - 22% Problem solving - 10%

Every question paper encompasses following fundamental elements.
1. Objectives
.. Question paper
1. Answers and detailed marking scheme

Objectives, answers and the detailed marking scheme will be very useful for the teacher in schools.
Stating what is expected to measure by each question and the marks awarded for it will be an additional
advantage for the teachers to prepare quality questions for the process of school evaluation and award-
ing marks for them.

When setting the papers attention was paid to the following aspects.
1. New mathematics syllabus for grade 10 and 11
.. Objectives of teaching mathematics
1. Authenticity

Questions were set conforming to a table of specification prepared on the grounds of the above and
were standardised. Attention was paid to the following in the standardisation of questions.

1. Preparation of questions of quality and validity

i.. Testing the question by administering them to a small sample

iii. Conducting an item analysis using the marks obtained by marking the students' answer
scripts

iv. Selection of items having a difficult index between 0.2 - 0.8 and discrimination index
above 0.2 only for the final question paper.

v. Revision of the items rejected by the item analysis to suit the requirements.

vi. Comparing the copy of the question paper with the blue print, doing further
amendments when necessary and making the final product

As described above, these 7 question papers have been prepared on a strong scholastic foundation.
Use of these question papers will give a students a good practice for the G.C.E.(Ordinary Level )
Examination. This also paves way to prevent the harm brought about on the students by the substan-
dard papers of poor quality available in the market. Further, these papers offer an opportunity for
teachers to make predictions about the students' examination results and remedy their shortcomings
lastly.

We request teachers and principals to follow the following course of action when administering these
question papers to students.

1. Informing students in advance that they will be given a question paper and come prepared
forit.



il. Giving students an opportunity to answer the paper under an examination atmosphere.
1. Marking students' answer scripts and awarding marks according to the detailed marking
scheme.
iv. Giving the students the marks they have scored and discussing the question paper giving
due advice.
v. Giving instructions and taking suitable action to overcome students' drawbacks.

We request to users to study these questions well and be taken in preparing questions of higher quality
and validity. We are thankful if you could let us know your constructive suggestions and shortcomings
of these materials for improving them at the next edition.

It is our expectation that this book will amply support our efforts to improve mathematics education in

Sri Lanka where the failure of thousands of children at examinations has become a several problem.

Project Leader
Project of improving G.C.E. ( O.L.) Examination results.
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10.

11.

12.

13.

14.

15.

1.1 Objectives
Paper [
PartA

Of the numbers given, selects the numbers that do not give a whole number as the square
root.

Finds the value of the vertex angle of an isosceles triangle when an angle opposite one of the
two equal sides is given.

Given the area of a circular lamina in square metres, finds the area of a sector of that lamina of
known central angle.

Solves an equation with given algebraic fractions.

Finds the total number of balls in a bag when the range in which the number of balls of
different colours lies and the probability of a ball having a given colour are given.

Writes a number given in index form in logarithm form.
Given one requirement for a quadrilateral to be a parallelogram , writes the other requirement.

Finds the value of a named angle of a right-angled triangle and an angle of another triangle
according to given information.

Simplifies an expression with algebraic fractions.

Given the mid point of a chord of a circle,

(1)  writes the relationship between the chord and the line joining the centre of the circle
and the mid point of the chord.

(i)  usingthatrelationship, fills in the blanks of an incomplete statement.

Calculates the area of the curved surface of a cylinder when its height and the circumference
of the base circle are given.

Finds the values of two unknown entries when two matrices and a relationship are given.

Writes the equation of a straight line with given intercept which is parallel to a given straight
line.

Given a diagram showing a line drawn through the mid point of one side of a triangle parallel
to another side,which intersects the third side, calculates the length of the given part of
that line and the length of the third side using the data given.

Given the number of days required by a group of a people to complete a work and the
number of days worked,
(1)  findsthe number of man days required to complete the remaining work.

Department of Mathematics (l ) National Institute of Education )
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

(i) finds the number of days required to complete the remaining part by a given number
of men.

Solves an inequality of the type ax +b > ¢ and indicates the solution on a number line.

Given the diagram of a triangular prism with measurements marked on it and one of its
rectangular faces, draws the other two rectangular faces with measurements.

Given the percentage of the tariff and the value of an item, calculates the value of the item after
paying the tariff.

Given the diameter of a circle and a diagram of the circle with four connected points on its
circumference, satisfying certain conditions
(i) findsanamed angle. @) finds another named angle.

Calculates the cosine of an angle given its sine.

Given a histogram representing the marks scored by a group of students, writes the number of
students scoring marks within a given class interval and the number of students who appeared
for the examination.

Given an angle as x of a cyclic quadrilateral, one side of which is the diameter of the
corresponding circle, finds two other named angles in the figure in terms of x.

Writes a trinomial quadratic expression as a square and finds the factors of an expression
which is the difference of two squares.

According to a given requirement, marks the location of a line using knowledge on loci.
Selects correct statements according to the information presented in the given Venn diagram.
Part B

Given how a portion of a whole is kept with self and the rest is divided among some others,
(i)  calculates the remaining part excepting the part retained by self.
(i) calculates the portion received by a named person.
(i)  calculates the remaining portion after apportioning to two individuals.
(iv)  calculates the extent of the whole when the extent of a portion is given.
(v)  calculates the value of a remaining portion when the value of the part separated for
selfis given.

Department of Mathematics (2 ) National Institute of Education )
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)

2. When adiagram of a rectangular land with a shaded right angled sector at one end is given,

(1)  finds the length of the curved boundary of the shaded part.

(i) calculates the area of the shaded part.

(i)  finds the area of the remaining portion of land excepting the shaded area.

(iv) draws with measurements on the given diagram, how a right angled-triangular portion
of'land which is of area a multiple of the area of the shaded region is separated out
so that the breadth of the rectangle is one boundary.

3. Giventhe market price of a share of a company and the amount invested in it,
(1)  finds the number of shares bought.
(i) finds the annual dividend income when the annual dividend paid per share is given.
When it is said that all the shares are sold on an occasion when the market price of a share has
gone up,
(ii1)  finds the capital gain.
(iv) indicates the total income as a percentage of the amount invested.
(v)  finds the income if another amount is invested under the same conditions.
4. (@) (1)  Describes and writes a named set using a Venn diagram drawn with elements.

(i)  Writes in sets notation, the shaded area of the Venn diagram.

(i)  Writes the number of elements in the intersection of two sets given in the Venn
diagram.

(b) (1) Indicates byapoint graph, the sample space that includes the information in relation
to the availability of the bus type when commuting by three types of buses running in
aroute.

()  Writes the probability of getting buses not belonging to the same type when
commuting back and forth.

5. (1) Fillsintheblanks in the frequency column and the cumulative frequency column in the
giventable.
()  Writes the class interval to which the highest frequency of the given frequency
distribution belong.
(i) Draws the cumulative frequency curve of the given frequency distribution on the two
axes given.
(iv)  Calculates the minimum amount that may have been collected from all the students in the
given frequency distribution.
Paper 11

1. Given the loan amount that has to be paid within a stipulated period of time under a given annual

interest rate,
(1) calculates the total interest required to be paid during the given period.
() calculates the monthly instalment with interest.
@i) finds the monthly income received if the loan obtained is deposited at a given monthly

(iv)

interest rate.
point outs with reasons whether by the end of the due period of the loan, the income
from the deposited sum exceeds the loan obtained.

C

Dep
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2. (a)(®) Completes an incomplete table comprising of values corresponding to the values of x
satisfying a function of the type y = (x + a)(x £ b) where a and b are integers.
(i)  Usingthe above table, draws the graph of the function within the given range calibrating
the axes according to a suitable scale.
(b)  Using the above graph,

(1)  writes the axis of symmetry of the graph.

(i) finds the roots of the equation y=0.

(i)  writes the value interval of x where y <0

(c) Decides the equation of the quadratic function y of which the coefficient of x? is 1, when
the roots of the equation y =0 are given.

3. (a (1) Developsapair of simultaneous equations using the information given.
(i) Calculates the values of the two unknowns solving the pair of simultaneous equations.
(i) Decides how an amount of money should be handled according to given information.

(b) (1)  Solves the given quadratic equation using the formula or any other method and
shows that the solution is a given expression.
(i) Finds the value of the positive root by substituting the given value.

4. (1)  Simplifies an algebraic expression containing the square of a binomial expression.
(i)  Factorises an expression of the type ax?+ bx + c.
(i)  Subtracts two algebraic fractions with unequal algebraic expressions in the denominator.
(iv) Indicates given information by a matrix and writes its order.

5. (@ (@)  Marks the given information in a diagram when the distance between a tower and a
tree and the angle of elevation of the top of the tower from the top of the tree are
given.

@) Calculates the height of the tower to two decimal places using trigonometric tables.

(b) Given atable containing the distance traveled by a moving object and the time taken.
(1)  draws the distance-time graph to illustrate the motion of the object.
(i)  shows thata given relationship between the speed of the object during the first
and last six seconds is true.

6. (1)  Writes the modal class of a given frequency distribution.

()  Decides on the truth or falsehood of the prediction made in relation to an event using the
mean found.

7. (@) (1)  Usingthe information given, writes the first three terms of a progression of numbers
and decides what progression it is.
(i)  Calculates which term of the progression a given value is.
(i)  Explains with reasons whether a given target can be achieved.

(b)  Finds the sum of an initial number of terms of a given geometric progression.

C Department of Mathematics (4 ) National Institute of Education )
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8. Inaright angled triangle, when the point at which a perpendicular drawn to the mid point of one
side meets another side is given
(1)  draws adiagram to show the given information and shows that a named triangle is an
isosceles triangle.
()  verifiesagivenrider.

9. Given a diagram with a diameter of a circle, a cyclic quadrilateral of which that diameter is a
diagonal, and a tangent drawn to the circle from a terminal point of the diameter,

(1)  finds the value of the angle subtended by an arc on the centre when the value of the
angle subtended by that arc on the circle is given.

(i)  writes correctly the relevant theorem for two angles in the same named sector in the
diagram to be equal.

(i) givesreasons for a given angle to have a given value.

(iv) presents reasons for anamed triangle in the diagram to be an equilateral triangle.

(v)  presents reasons for two lines in the given diagram to be parallel or not.

10. (1) Constructs atriangle when the lengths of two sides and the included angle of those two

sides are given.

()  Constructs the locus of a point equidistant from the two vertices of the triangle.

@) Constructs the circle that touches the terminal point of a side of the triangle and passes
through another vertex of the triangle.

(iv) Measures and writes the radius of that circle.

(v)  Marks apoint that is equidistant from two vertices of the triangle and is at a given
distance from the two points.

(vi)  Given the length of a side, constructs the rhombus in which the diagonal is a named
side of the constructed triangle.

11. (a) Shows that the number of spheres of given radius that can be made without wasting
metal by melting the metal rod of given length and uniform cross section radius which
is given in algebraic form, is equal to a given expression.

2
b

(b) Calculates the value of an expression of type 2 using the logarithms tables where a,b

C

are numbers between 0 and 10and c ia less than 30, and gives the answer to two
nearest decimal places.

12. (a)@)  Completes an incomplete Venn diagram with three intersecting sets using given
information.
(i)  Finds the number of elements belonging to an area in the Venn diagram described in
words.
@) Calculates the number of elements belonging to a named area.

(b)(1))  Represents two events obtained from a selection test with relevant probabilities in a
tree diagram.
(i)  Finds the probability of an event represented by the tree diagram.
@) Finds the number of personnel relevant to a named event given the number of
individuals facing an examination.

C Department of Mathematics (5 ) National Institute of Education )
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1.2 Paper

Mathematics I - Part A

Answer all the questions in this paper itsef.

1.  From the following, select and write the numbers which do not give a whole number as the
square root.
4,16,10,9, 12
2. Find the value of x according to the data in the figure. N
B C
3. Thearea ofacircular lamina is 44 m2. What is the area of a sector cut from it with an angle of
90° at the centre?
x+1
4.  Solve —=2.
5
5. Abagcontains between 10 and 20 identical balls of different colours including red. When a
3
ball is randomly taken from it, its probability of being ared ball is rE How many balls were in
the bag?
6. 5%=125. Writethisin logarithm form.
7. Write arequirement for the quadrilateral shown in the diagram to be a parallelogram.
D C
A B
8. Find the values of x and y using the information given in the diagram.

C
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X X
9. Simplify Z—y+—+4y.

2

10.

AB is a chord of'the circle of centre O shown in the figure. AE = EB.
(1) What is the relationship between OE and AB?
(1) Fill in the blank and complete the following expression.
OB? =0E? + ......

>
vo]

11.

The circumference of the base of a right -circular cylinder is 15 cm. Its height is 10 cm. Find
the area of the curved surface of the cylinder.

12.

25 1 3 x 7
A= , B= i 2A-B= y . Find the values of xand y.

13.

Write the equation of the straight line with intercept 4 which is parallel to the straight line given
by y=3x-2.

14.

In the diagram, AD =8 cm and AB = 10 cm. As per the
information given, find the lengths ofthe sides AC and DE.

15.

10 men can complete a work in 6 days. After working for two days, two men didn’t turn up
for work.
(1) How many man days of work are left after two days?
(i1) How many days will be taken by 8 men to complete the rest of the work by 8 men?

16.

Solve the inequality 3x + 2 > 8 and indicate the solution on the following number line.

I I I I I I X
4 -3 -2 -1 0 +1 +2 +3 +4 +5

Department of Mathematics (7 ) National Institute of Education )
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17.  Onerectangular face of the prism given in the diagram .

other two rectangular faces.

has been drawn. Draw with measurements,the
3C k S
3 cnf

4cm
8cm
18. A 12%tariffis charged for an item. Find the value of an item worth Rs. 18 000 after paying
tariff.
19. PRisadiameter of the circle of centre O shown in the figure. S

Point Q is located on the circle. PQ = QR.
(i) What s the value of PQR ?

(il) What is the value of PSQ ?

P \ R
Q
A
12
20. Findthe valueof cos 6 if sin 6 = E
B C

21. A histogram drawn to represent the marks scored by several students in a mathematics test is

shown in the diagram.

(1) How many students have scored marks between 10 and 30 ?
(i) What is the total number of students who appeared for the test?

Number of
staudents
[—
WD

—
()

)]

0 10 20 30 40 50 Marks

C Department of Mathematics (8 ) National Institute of Education )
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22. Points C and D are located on the circle shown in the figure where A
AB s a diameter. If CDB =x° , write the magnitude of each of the /‘
following angles in terms of x° . c
(i) CAB ‘
(i) CBA

D

23. (i) Write the expression x> + 2ax + a? as a perfect square.
(ii) Using it, factorise x* + 2ax + a*- 9.

24.  Arow of ornamental plants should be placed at an equal distance A
from the two walls AB and BC depicted in the figure.Using the
knowledge on loci, draw in the figure how this row of plants should
be placed.

25.  According to the information given in the Venn diagram, place a tick ( v ) against each correct
statemeft.

— A

A~ B=B .

ANB=A .
A UB=B 0
AUB=A

C Department of Mathematics (9 ) National Institute of Education )
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Part B
Answer all the questions in this paper itself.

1
1. A fatherreserved 3 th of a land for himself and divided the remaining portion among his children

1

such that his son received >

of this portion and the rest was divided equally among the three

daughters.
(1)  What fraction of the total land is the extent of land divided among the children?

(i)  What fraction of the total land was received by the son?
(i) What fraction of'the total land is left to be divided among the three daughters?
(iv) Ifone daughter received 30 ha, find the area of the total land.

(v)  Ifthe value of the part kept by the father was Rs. 4.5 million, what is the value of the
part received by a daughter?

2. ABCD is arectangular plot of land owned by A Tm ——

Saman. The leafy vegetable ‘gotukola’ has been B
grown in the shaded area which is a sector of radius
7m. (Take 7 =2/) ! 14 m
(1)  Findthe length of the curved boundary
of'the section where gotukola has been
grown. D 20m C

(i)  Whatis the area of the section in which
gotukola has been grown?

(i) Whatis the area of the remaining part of the land where gotukola is not grown?

(iv)  Saman plans to separate out a right-angled triangular plot of land so that its area is three
times the gotukola grown area. IfBC is to be one of its boundaries and the other
boundary is to lie on DC,sketch the plot of land that can be separated out

with measurements on the diagram given.
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3. A maninvested Rs. 50 000 to buy shares when the market price of a shsare of ‘Lanka’ company
became Rs. 10.

(1)  How many shares did he buy?

(i)  Ifanannual dividend of Rs. 2 is paid for a share, find his annual income from
dividends.

When the market price of a share of ‘Lanka’ company became Rs. 14 the man sells all his
shares.

@)  Find his capital gain.

(iv) Ifhe sold all his shares for the aforesaid market price after receiving the annual dividend,

indicate the sum of his dividend income and capital gain as a percentage of the
invested amount.

(v) Ifaninvestor receives the above dividends and capital gain, what is the total income he
gets at the end of the year if Rs. 100 000 is invested?

4. (a) Answer the questions asked on the Venn diagram given below.

(1)  Describe set P in words.
[ ! P——é 28 4 0

(i)  Indicate the shaded area in set notation.

(i) Fillintheblank.n (P~ Q) =

(b) A,Band C are three types of buses running on a particular route. A passenger has an equal
chance of travelling in these three types of buses.

(1) Indicate on the grid the sample space of the type of bus
aman will travel on during his departure and return.

return

&{—J—%
(i) Mark on the grid the event of the passenger getting buses | | |
not belonging to the same type during the departure and B 1~ —+— |
return journeys and find its probability. | | |

M= T~ T,
A B C

departure
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5. Details of the donations made by grade 10 students for a pirith chanting ceremony at school
are given below.( If x belongs to the class interval 0 - 20, then ) < x < 20.

Class interval Frequency Cumulative frequency
(Donation) Number of students)
0-20 8 8
20 - 40 12 20
40 - 60 s
60 - 80 O
g0-100 [ ... 50

(i)  Complete the above table.

(i)  Write the class interval to which the donation made by the highest number of students
belong.

(i) Draw the cumulative frequency graph on the given axes.

=~

(iv) Ifmoneywas collected like this, what is the minimum amount of money that may have
been collected from all the students?
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( Mathematics 11 ) ( Threehours )
. Answer 10 questions selecting five questions from part A and five questions from part B
. Every question is worth 10 marks.
. The volume of a right circular cylinder of base radius r and height h is tr’h .
. The volume of a sphere of radiusris £nr’.
Part A

Answer five questions only

1. A sumofRs. 360 000 is obtained from a financial institution at an annual simple interest rate of
12% under the agreement of paying off the loan within a period of 3 years.

(1)  What s the total interest that should be paid in 3 years?

() Iftheinstalments are paid equally and monthly, find the monthly instalment with the
interest.

@) Whatis the monthly income received if the loan amount is deposited in another
institution at a monthly interest rate 0f2%?

(iv) Bythe end ofthe loan period, will the income received from the deposit exceed the
loan amount? Give reasons for your answer.

2. (a) Anincomplete table which gives values of y corresponding to some of the x values of the
function y=(x+2)(x - 1) is indicated below.

x 4 -3 -2 -1 0 1 2 3

y |10 4 0 -2 -2 4 10

(1)  Complete the blank in the table.
()  Draw the graph of the function within the range given, selecting a suitable scale.

(b)  Using the graph,
(1)  write the equation of the axis of symmetry of the graph.
() find the roots of the equation y =0.

(i) write the range of value of x where y <0.

(¢)  Write the equation of the quadratic function y of which the roots of the equation y=0
are-1and 3 and the coefficient of x?is 1.

3. (a) Theprice ofa guava (pera) fruit is greater than the price of an orange by Rs.15. Price of
two oranges and a guava fruitis Rs. 165.

(1)  Constructapair of simultaneous equations using this information.

(i)  Find separately, the price of an orange and the price of a guava fruit.

@) Sunil has Rs. 230. Find the number of each type of fruit he can buy separately
without leaving any balance.
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(b) (i) Solve the quadratic equation 3 x> —4x—2=0 by using the formula or by any other
method and show that its roots are x = 2 i;/ﬁ .
(i)  Find the value of the root x >0 taking /10 as 3.16.
4. (@ (1) Simplify (x+1)> +5(x+1)+4.
(i)  Factorise 3x* +11x+10 -
. D 1 2
(b) (@  Simplify X+l 3(x—1)"
(i) Two parcels contain wood apple and beli fruits. First parcel contains 3 wood apples

5. (a) Thediagram shows atree AB 4.5 m tall and a tower
located 50 m away from it on a horozontal plane.
The angle of elevation of D from B is 42°.

M)
(1)

and 5 beli fruits. Second parcel contains 4 wood apples and 4 beli fruits. Indicate this
information by a matrix and write the order of the matrix. D

Copy the diagram and include the above information in it.
Calculate the height of the tower correctly to two
decimal places using trigonometric tables.

(b) The following table presents the distance traveled by a moving object and the time taken

forit.

Distance
N\

90 -1

Time (second) 2 4 6 8 [ 10 | 12 80T

Distance(metres)] 10 | 20 | 30 [ 50 | 70 | 90 60

70 +

@)

(1)

50

Draw the given axes on the answer script and 40—

on it draw a distance-time graph to show the z?) 1

motion of the object. ol

Show that the speed of the object in the final 0 T T R ER TN

6 seconds is twice its speed in the initial 2 4 6 8 1012 Time
6 seconds.

6.  The following frequency distribution indicates the amount of rice soldby a sales outlet on each

day during 30 days of a month. Amount of rice sold| Number of
inaday (k days
(1) What is the modal class of this distribution? y(ke) ys (1)
. .. 0-38 1
(i) As there are 2 500 kg of rice in the store,the merchant 2 - 16 5
assumes that the rice is enough for the period of three 16 - 24 6
months (90 days) to come. On the basis of the mean 24 - 3 10
of'the amount of rice sold per day, decide with reasons 3 - 40 5
whether the assumption of the merchant is acceptable or 40 - 48 4
not.
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Part B

7. (@) OnlJanuary 1st, Tanushi deposited Rs. 25 in her till with the idea that every month she
will deposite Rs.10 more than the amount she did in the previous month.

(i)  Write the amounts of money Tanushi deposited in the first three months in the
respective order. What type of progression is it?
(i) Inwhich month does Tanushi deposit Rs. 195?
(i) Tanushi’s target is to collect Rs. 3 000 in two years. Explain giving reasons
whether Tanushi can achieve her target?

(b) Find the sum of the first 10 terms of the geometric progression 2,4, §, .............

8. Inthe triangle ADC, A is aright angle. E is the mid point of AC. The perpendicular drawn to AC
at E meets DC at B.

(i)  Draw a diagram to indicate the above information and show that BAD is an isosceles

triangle.
(i) Show that ACZ+AD?=4AB?.

9. The tangent drawn to the circle of centre O at B is PE.

(@)

7

A

S

()  Findthe value of AOB if ADB=30° . Give reasons.
(i)  Write the theorem for the equality ADB=ACB..

N

(i) Givereasons for ABP=30°.

(iv)  Show that AOB is an equilateral triangle.

(v)  Astudent says that the lines AB and DC are parallel. Explain with reasons whether you
agree or not with this statement.

10. (@)  Construct the triangle in which BC=7.8 cm, BA=6.4 cmand ABC =60°.
(i)  Construct the locus of a point equidistant from the points A and B.
@) Construct the circle which touches AC at A and passes through the point B.
(iv) Measure and write the radius of that circle.
(v)  Mark point P which is 6 cm away from both points A and B.
(vi)  Construct the thombus whose side length is 6 cm and of which AB is a diagonal .
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11.(a) Show that the number of solid spheres of radius 27 that can be made by meltinga 2.24 m

21

long uniform cylindrical solid metal rod of radius  cm is -

... (3.275)* x0.654
(b) Simplify 6.5,

decimal places.

using the logarithms table and give the answer correct to two

12.(a)  Torecruit personnel to the teacher’s service, health service and administrative service, an
examination is held under three sections A, B. and C. The candidates should pass A for the
teachers’ service , B for the health service and C for the administrative service. The number
who sat the examination was 460. 100 passed A and C . 90 passed B and C. 50 passed
only A and B.

[ad
S
SQ

passed

teachers — v‘ | passed health

service (A) ‘@‘ service (B)
20 ' [ passed administrative

service(C)

(i)  Copy the Venn diagram and complete it with the given information.
(i) How many have passed both the teachers’ service and the health service parts ?
(i) How many have passed only the adminstrative service part from the three sections?

(b) When issuing a driving licence, first a written test is held and a practical test is held for those
who pass the written test. Those who qualify from both are given the licence. The

- : . . .3 ) . .3
probability of a candidate passing the written test is 3 and passing the practical test is 1

(1)  Draw atree diagram indicating the probabilities of passing and failing the two tests.
(i)  Find the probability of a candidate passing both the written and practical tests.
@i) If500 sit the written test, how many would be expected to get the driving licence?
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@

2

®)

“4)

(5)
©)
(7)

®)

©)

(10)

(11)

(12)

(13)

(14)

1.3 Answers and the Marking Scheme

10, 12 - ®

x=180°-100° ... 01

x=80° .. 01 - @
90

—x44

360 e 01

m? .. 01 -- @

x= - @

log,125=3 -- @

AB=DCor AD/BC -- ®

x=96° .. 01
y=42° . 01 -- @
3
Tx+3y —- @ or
X
3| —+ _
(4 y) ©

(i) OE L AB... 01
(i) OB*> =OE*+EB*.... 01 --

15x10 .. 01

QGradient 3 ... 01
y=3x+4 .01 - @

AC=16cm ... 01

DE=5cm ... 01 - @

Mathematics - [ -Part A

(15) 10x6-10x2=40 ... 01

40
Y 5days.... 01 -- @
(16) X>2 01
432 o 0 4l 4243 44 +s
Number line.... 01 -- @
8cm
(17) demp | el 01
8cm
seml ] - 01 -- @
112

——x18 000
18) 100

..... 01

Rs. 20160 ... 01 -- @

19)  PQR =90 ... 01

PSQ=45" ...01 - @

21 (1) 20 ..o01

(22) (1) 180°-x° ... 01
(i) x°-90°.... 01 -- @

(23) (x +a)* .. 01
(x+ta+3)(x+a-3)..0 - @

A
(24) D
e
[0}

B e C
ANnB=A - ®
AuUB=B
AUB=A|Y
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Mathematics - 1 Part B

. . .. . 1 4
(1) (a) (1) Fraction of the land divided among the children = 1—§=§ ---®

. 1 4 2
(i) Fraction of the land received by the son = EOf 373 —--O+O®

4 2) 2
(iii)Fraction of the land received by the three daughters = (g—§]=g ---©
(iv)Fraction of the land received by a daughter = %Of §=%

2
13 30 -

(v) Value of the part received by a daughter

Area of the total land

= 3Ox1?5=225ha ---O

5 = A4S5million O
1 .
5= 1.5million ---@
2. 3 milli @
T million -0 @
(2) (@) Length of the curved boundry = %XZW
1 22
- —X2x—xTm -
4 7 ®
=11m ---@
(i) Gotukola grown area = —xmur’
- —x—x7Tmx7m .-
4 7 ®
38.5m? ---®
(i) Area of the whole land =20 m x14 m = 280 m* ---O©
Area of the remaining part = 280 m? -38.5 m? = 241.5m? ---O
(iv) Three times the grown area =3 x385 m?>= 1155 m? ---O
1
Area of the triangular plot of land = EBCXX
1
—BCxx =115.5
2
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1
5><14><x:115.5 —--O
~x=16.5m ---®
A B
14 m O
D —j65m—=C ®
50 000
3 () =5 000 @
(ii) 5000 X 2 = 10 000 — O
(i) 4 X 5 000 = 20 000 — O
(@iv) Dividend income = 5000x 2 Rs. 10000
Capital gain = 4x5000=Rs.20000 ---®
Dividend income and capital gain =10 000 + 20 0000 ---®
=Rs.30 000 -0
30 000
As apercentage of invested amount = x100% = 60% ---®
50 000
v) Total income by investing Rs. 100 000 = 100 000 +60 000
=Rs. 160 000 - @ @
4) (@ (@1 P={Multiplesof3lessthan13 } ---®
i PnQ - @
@ n(PnQ)=2 - @
®) ) Return
C L] L] L]
B (] L] L] T ®
A L] L] L]
A B C Departure
(1) Return
C
b ---@
A
A B C Departure
6
—or— -— @
9 ©
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5 @
Class interval Frequency Cumulative frequency
(Donation) Number of students)
0-20 8 8
20 - 40 12 20
40 - 60 s 35 ---©
60 - 80 w 45 ---@
g -100 | ... 5 50 ---O©
(i) 40-60 )
We
= 9
£z
&
50
0 ////
A Axes
30 Points
/ Curve
20 , Connecting curve to 0
10
0 20 40 60 80 100
Class interval
(iv) (0x8)+(20x12) + (40x 15) + (60x10) + (80x 5) = 1840

- @
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Mathematics I
Question No Answer Marks Other
12
i 360 000x——x3
1 (1) 100 1
=Rs. 129 600 1@
(ii) 129 600 +360 000 1
=Rs.489 600 1
489 600 |
36
=Rs.13 600 1@
i 360 000 x 2 1
W) 100
= Rs. 7200 1@
v) 7200x36= 259 200, 1
360 000 > 259 200
Loan not exceeding the income 1 @
Question No Answer Marks Other
2 @ |G)| obtain0 1@ |
|I|| Illll
(i1) Calibrating axes / Marking the points 1+1 \ /
\ |
Drawing the curve 1|® A \ . [
b) | P 1 R
®) | :
(i) x=-2andx =1 2 X i
§ -4 ‘\2 -1 B 3
(ii) 2<x<l 2 |(5) A e
e
© y= G+ - 3) o A\

N
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Question No Answer Marks Other

3 |(a) | (1)| Ifpriceofan orange isxand the price of a guavalfruifis y

x+15=y
2x+y=165 2 @
(i1) x-y = -15 (i)
2x+y =165 ---(2)
(H+@2) 3x =150 1
x =50 1
y =65 1
Price ofanorange =~ =Rs 50 1 @

Price ofa guava fruit = Rs. 65
(i) | 50x2+65%2=230
Number of guavas is 2

and the number of oranges is 2 for Rs. 230 1 @ ﬁ\

4++16—4x3x-2

b | ) x= g 1
_ 422410 23410 |
6 3
. 243.16 A
(ii) =172 1B
Question No Answer Marks Other
D)@ |G| P*+2x+1+5x+5+4 2
x>+ 7x +10 1 @

@) | 3x2+ 11x +10

(x+2)(3x + 5) 2 | A

3(x-1)-2(x+1) 3x-3-2x-2

O L Ol TG 3G-)  r+1D3x-1) ?
x-5
3+ (x-1) H®

) 35
(i) 4 4 1
Order of the matrix = 2 x 2 1 @ é
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(Question No. Answer Marks Other
5 @ @
50m
To mark 4.5 m and 50 m 1
To mark the angle of elevation 1 @
(i1) From triangle BDM
tan42° = M 1
BM
0.9009 = oM 1
50
45.05 1
Height of the tower= (45.05+4.5)=49.55m |1 | (&) A
®) | () Dis/ ance
soT—I—1——— for first 3 points 1
01— —— |
0T AT for last 3 points 1 @
o
pool N R /T O
30—l — A
207 I AT
o A
2 4 6 8 1012Time
30-10 20 _
(i1) | Speed in initial 6 seconds= =—=5ms"
6-2 4
90-30 60
i = =—=10ms"'
Speed in final 6 seconds o6 6 ms | 1
Speed in final 6 seconds is twice the speed
ininitial 6seconds. (10 =5x2) 1 @ A
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Answer

(Question No.

Marks

Other

6)

Amount of rice

sold in a day
(kg)

No. of
days
®

Mid
value

x)

Deviation

(d)

fd

0-8
8-16
16 - 24
24 -32
32-40
40 - 48
48 - 56

1
2
6
0

[um—

5
4
2

4
12
20
28
36
44
52

-24
-16
-8
0
+8
+16
+24

232
48

+40
+64
+48

30

-104
+152

D fd =+48

(ii)

(iif)

Modal class =24 - 32

Column of mid values
Column of deviations
Column of fd

D fd =+48

d
Mean = 28 + Zf
30

=28+ﬁ
30

= 29.6
Mean =30 kg

Amount expected to be sold in 90 days
=30%90 kg =2700 kg
2700 > 2500

His assumption is not acceptable.

2500 kg is not enough.
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Question No Answer Marks Other
(7) | (@)[@) 25,35,45, ... arithmetic progression. 1 @
(i1) T =a+@®-1)d
195 =25+ (n-1)10 1
170 =(n-1)10
n =18 1@
n
()| S, = E(Za +(n—-1)d) 1
524=22—4{2><25+(24—1)10} 1
=12(50+230)
=12 x 280 =3360 1
3000<3360
Thanushi can achieve her target. 1 @ 1
a(r"—1
(r=1)
22" -0
2-1
—2x1023=2 046 2 A
Question No. Answer Marks Other
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D

() (1)

(i)

AL— i C
In the triangles ABE and BEC E
AE =EC (given)
AEB =BEC (given)
BE =BE (common)
.. AAEB = ABEC (S.A.S)

EBA=ERBC (corresponding angles of congruent tr]

angles)

EBA=BAD (EB/AD,alternate angle)
EBC = ADB (EB//AD, corresponding angle
.. BAD=ADB
~.BA=BD
-.BAD isanisosceles triangle.

Applying Pythagoras' theorem to AACD
AC?+AD?=CD?

AC?>+AD?= (DB + BC)?
AC?+AD?*=(2BC)* (BD =BC)

AC’+AD?=4AB> (AB =BC)

Question No.

Answer

Marks

Other

©) (1)

(i)
(iii)

)

~ 0
AOB =60
angle subtended at centre = 2xangle subtended on circcumferencce)

Angles in the same segment of a circle are equal.

Angle between tangent and chord is equal to the

angle in the alternate segment.

OAB=0BA = 60"

-.OA=0B=AB

. OAB is an equilateral triangle.

OBA =60° (OAB isan equilateral triangle.)

DCA = 60° (angles of the same segment)
OAB = 60"

DCA # CAB

DC and AB are not parallel.

do not agree

® ©® 0

L ®
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(ii)

(i

(iv

(V)

Perpendicular bisector of AB

Perpendicular at Ato AC
Mark the centre

Drawing the circle correctly
Radius of the circle
Marking the point P

Completing the Rhombus APBQ .

lgA=21g3.275+1g0.654 —1g 26.52

=2x%x0.5152+1.8156—1.4235
=1.0304 + 1.8156 - 1.4235
=0.8460 - 1.4235 = 1.4225

Antilog 1.4225=0.2645

1A

Question No. Other
(I1) (a Volume of therod = mwrh=mr’ x224cm] 2
= 224mr’cm’
4 v
Volume of a sphere = 3 75(27”) 1
2247 3
Number of spheres made = T X— 1
.87 4
_ 28x3 21 { g
x4 r @ .
b) ~ (3.275) x0.654
26.52
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e—n(e) = 460
20 passed health service (B)
passed teachers Q //
service (A) m
& assed administrative
20 / —| service(C)
(Question No. Answer Marks Other
12)(a) [ (1) Completing the Venn diagram with details 1 @
(i1) [Passed both teacher and health service parts = 8( 2 @
(iii)[Passed only the administrative part =50 2 @ 5
(b) | (i) | Tree diagram with details 2@

3 practical
/4/ test
i \

pass

3 written fail
z test 4 practical
test
Ty
(ii) 3 X 2 =52_0 written
test
(ifi) 500%— =225
20

B>
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10.

11.

12.

13.

14.

15.

16.

17.

2.1 Objectives
Paper 1

Given the circumference of a circle, finds the arc length of a semicircle of the same radius.

Identifies between which two closest whole numbers lies the square root of a number which is
nota square ofa whole number.

Factorises the given difference of two squares.

States a requirement for a given quadrilateral in which two opposite sides are marked as
equal , to be a parallelogram.

Finds a task in man days given the number of men and number of days required for the task.
Writes with elements a set given in set generation form.

Given the value of one angle of a pair of angles in the same sector of a circle, writes the value
of the other angle.

Given the coordinates of a point on a straight line drawn on a Cartesian plane and passing
through the origin, writes the gradient of that line.

Factorises the given trinomial quadratic expression.

Of'three triangles given with information , selects and names the pair of congruent triangles.

Solves an inequality of the form ax+ b<c;a,b,c € Z* and writes the positive whole number
solutions.

Simplifies by division two given algebraic fractions which contain algebraic terms in the
denominator and the numerator.

Finds the radius of the base of a cylinder made from a rectangular paper of given length and
width.

Solves a problem that includes subtraction and multiplication of fractions.

Writes the relationship between two given lines in a given geometrical diagram containing a
diameter and a chord of a circle.

Indicates by a sketch the locus of a point which subtends a right angle on one side of a given
straight line.

Finds the value of angle x, given that one angle of a right-angled triangle is x and given a
diagram which contains an isosceles triangle with interior angle x within the right-angled
triangle.

29
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18.

19.

20.

21.

22.

23.

24.

25.

2.

(1) Finds the volume of a prism given its cross sectional area and length.
(i) Calculates the length of the side of a cube whose volume is equal to the volume of the
prism.

Given the angle subtended on a circle by an arc, calculates the angle subtended by that arc at
the centre and the value of an angle contained in the triangle formed by joining the two ends of
the arc and the centre.

Given the property value and the rates percentage of a house, calculates the annual rates
charged for the house.

Names two types of quadrilaterals in which the diagonals bisect perpendicularly.

Given the probability of the germination of seeds in two seed samples, finds the probability of
both the seeds germinating when a seed from each sample is taken and planted.

Finds the value of a + b without solving a pair of simultaneous equations given in the form
ma + nb = c where m, n, c are positive integers.

Given the quantity of water (in litres) flowing through a tube within a given period (in minutes),
calculate the rate of flow of water in litres per second.

(1) Using the data given, calculates the central angle of a named sector of a pie chart.
(i) Given the quantity represented by one sector, calculates the quantity represented by
another sector.

Paper I - Part B

Given the amount invested to buy shares and the market price of a share,

(1)  finds the number of shares that can be bought.

(i) calculates the annual income given the annual dividend paid for a share.

(i) finds by how much the income received if the amount invested to buy shares was
invested in a fixed deposit under a given annual interest rate is greater than the
income from dividends.

(iv)  finds the dividend paid for a share in the second year given that the income from
dividends in the second year was increased by a given percentage.

Given a diagram of a semi circle and a triangle contained in a rectangle and the length and
breadth of the rectangle,

(1)  finds the perimeter of the semi circle.

(i) finds the area of the semi circle.

(i)  writes the ratio between the areas of the semi circle and the triangle and

indicates it in the simplest form.

(iv) draws with measurements how a rectangular portion with an area equal to that of the

triangle can be attached a new.

30



Programme of improving G.C.E (O.L.) Examination results
OL/2/32-S-1 Mathematics Question Paper - 2

3. Given the pension gratuity of a person, the fraction of it he deposited in a bank and the amount
allocated for charity,
(i)  finds the amount deposited in the bank.
(i) calculates the interest he draws for two years given the compound interest rate
(i)  finds the amount remaining after depositing in the bank and using for charity
(iv) calculates the amount received by the wife given how the rest is divided between
the wife and the daughter.

4. (a) Usingthe information given by a Venn diagram of two intersecting sets,
(1) finds the number of elements belonging to the intersection set.
() describes the shaded area in words.
(i)  writes by set notation a named portion of the Venn diagram.

(b) Givenabox containing two types of items of equal size and different colours and that
one item is taken out of the box followed by taking another without replacing the first,
(1)  marks the sample space of the outcomes in the givrn grid given.
(i) Usingit, finds the probability of getting two items of the same colour.
(i)  Finds the probability of taking items of distinct colours with the first being ofa given
colour.

5. Given an incomplete histogram with unequal class intervals of the mass of a group of students,,
(1)  finds the number of students whose mass is less than a given mass.
(i)  writes to which class interval a given number of students belong.
(i) represents in the histogram when the number of students belonging to a class interval
is given.
(iv)  finds the total number of students from whom the data were collected.
(v)  creates the frequency polygon using the histogram.

Paper I1
PartA

1. (a) Giventhe loan amount, annual interest rate and the equal number of instalments and in
formed that the interest is calculated on the reducing balance,
(1)  finds the instalment of the loan payable monthly.
()  calculates the interest for a month unit.
(i) finds the interest payable for a given number of month units.

(b) Calculates the time taken to repay the loan given the loan amount, annual simple interest
rate and the total amount repayable to settle the loan.

2. (i)  Within the given range, draws the graph of a function of the form y=a - (x + b)> where a
and b are integers.
()  Finds the roots of a given quadratic equation using the graph.
(i) Finds a pair of suitable values for a and » when the roots of the equation a - (x + b)*>=0
are given.
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3. (a) Given the cube of a binomial expression in the form of'a sum
(1)  writes the cube of another binomial expression.
(i)  obtains the cube of a number.

(b) (1)  Factorises a trinomial quadratic algebraic expression with a given common factor.
(i)  Subtracts two algebraic fractions with related denominators containing algebraic
expressions.

4. (a) Giventhe base and height of a triangle as algebraic expressions,
(1)  writes an algebraic expression for the area of the triangle.
(i) shows thatit satisfies a quadratic equation given in terms of x when a numerical
value is given for the area of that triangle.
(i) shows that the roots of that equation are given expressions.
(iv)  finds the length of a named side of the triangle.

(b) Finds the matrix AB when two matrices A and B are given.

5. Given the diagram of a post erected on a flat, horizontal ground and the way two wires are
tied to two points on the ground from the top of the post so that the post and the wires lie on
the same plane,

(1)  includes the given information in the diagram.

(i)  when the length of the two wires and the angle between a wire and the ground are
given, calculates the angle between the remaining wire and the post using the
trigonometric tables.

6.  Givenacumulative frequency distribution relating to the time wasted by a person who visits a
site for a certain task daily during a month,
(1)  writes the class interval that includes the maximum number of days .
()  writes the maximum possible time wasted at that site.
(i) calculates the mean time wasted at the site using a suitable assumed mean.
(iv) givesreasons as to why the time that may be expected to be wasted at the site within
a certain period is greater than the given number of hours.

Part B

7. (@) (i)  Givenanalgebraic expression for the n term of an arithmetical progression, writes
the first three terms of that progression and from it finds the first term and the
common difference.

(i)  Finds which term a given value is.
@) Finds the sum of the given initial number of terms in the progression.

(b) (1)  Shows thatthe terms of a given event are in a geometric progression.
(i)  Finds the value of a given term using given information.
(i) When the last term is given, shows that the number of terms in the progression is
equal to a given number.
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8.

10.

11.

12.

(a)
(b)

()
(i)
(iif)

(iif)
(iv)

(a)

(b)

Writes a named theorem.

Proves a given rider when the following are given for anamed parallelogram.

» Thepoint of intersection of the line drawn though a vertex parallel to a diagonal, and a
produced side.

» Thepoint of intersection of the line joining the intersection point described in above
to a vertex of the parallelogram, and a side of the parallelogram.

» The intersection point of the diagonals.

Constructs a triangle when the lengths of two sides and an angle are given.

Extends a side of it and marks a point on it at a given distance.

Constructs the circle touching the point marked and a side of the triangle and names
its centre.

Measures and writes the radius of that circle.

Writes the relationship between the two given sides and presents reasons for it.

Given that a right circular cone of known base radius and height is immersed in water, in

a cylindrical tank of known height which is half filled, writes the base radius of the tank
in terms of the base radius of the cone.

to the first

Using the logarithms table, finds the value of an expression of the type

a’\Jb
c

decimal place.

Given a circle of known radius and a diagram of that circle with a cyclic quadrilateral in it,

@)
(1)
(iif)

when the length of a side of that cyclic quadrilateral is given, calculates the
perpendicular distance to that side from the centre.

when the angle subtended by an arc at the centre is given, finds the value of the angle
which is subtended on the remaining part of the circle.

finds the angle of the quadrilateral given that two angles are equal.

(iv)  writes the relationship between the two tangents drawn to the circle from the terminal

points of a chord and the theorem on which it is based.

(a) Given an incomplete Venn diagram of three intersecting sets to give information about the
number of students sitting an examinations with three subjects and the number of
students passing one, two or three subjects from it,

(1)  includes given information in the Venn diagram.
(i) finds the number of students who passed in only one named subject.
(i) finds the number of students who passed in at least one of two subjects.

(b) Given the probability of the germinating of two types of seeds

(i)  drawsatree diagram to indicate the events of germination or non-germination
when two seeds randomly selected from each type are planted.

Using the tree diagram

(i)  findsthe probability of the germination of both seeds.
(i)  finds the probability of the non-germination of both seeds.
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2.2 Paper
Mathematics [ Time: 2 hours
Part A
Answer all the questions in this paper itself.

1.  The circumference of a circle is 44 cm. What is the length of the arc of a semicircle of the
same radius in centimetres?
2. Between which two closest whole numbers does the value of /18 lie?
3. Complete by writing the factors in the blanks.
X2 -3 = (e ) TR )
4.  Inthe quadrilateral ABCD, AB = DC. State a requirement A
for it to be a parallelogram. E B
D C
5. Four people can complete a certain work in three days. How many man days are spent for
that work?
6. A= {x]|1<x<10,xis an odd number}. Write the set A with elements.
7. Whatis the value of x according to the information given in the diagram? ‘
8.  Find the gradient of the straight line shown on the coordinate plane. y
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9. Factorise x? - x - 20.

10. Ofthe following triangles, select and write a pair of congruent triangles.

A Q YGg— X
6 n
60
50 50 Y
C B R P 7
11.  Write the positive whole number solutions of the inequality 2x +1<6.
4x’y* 2
12, Simplify ——2—+=—%
3z 9z
13. A cylinder is made from the rectangular paper A 22cm B
as shown in the diagram. Find the radius of the
base of the cylinder. (Take m =2%) 10cm 10c
D C

1 1
14.  Of'the coconuts plucked from the garden, 3 was reserved for domestic use and > ofthe

rest was sold. What fraction is the amount sold of the total number of nuts?

15. ABisadiameter of a circle of centre O. CB is a chord. The perpendicular
drawn from O to CB is OD. Write a relationship between AC and OD.

16. ABisastraight line segment 6 cm long. If C lies on one
side of AB so that ACB=90° , sketch the locus of C. A B
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17.  Of'the triangle ABC, B is aright angle. AD=DC B
and BAD=40" Find the value of . D
(x
A C
18. (i) Find the volume of a prism of cross sectional area 10 cm? and length 12.5 cm.
(i) Find the length of a side of a cube with the same volume.
19. The centre of the circle given in the diagram is O. Find the value
of x according to the information given.
20. Anurban council charges annual rates of 8%.What is the rates that should be paid per
year for a house of assessed value Rs. 60 000 ?
21. Name two types of quadrilaterals in which the diagonals intersect perpendicularly.
22. Fortwo seed samples A and B, the probability of germination is 0.8 and 0.9. Find the
probability of germination of both seeds if one seed of each sample is planted.
23. 2a+ b= 4
at+2b= 2,

Find the value of @ + b without solving this pair of simultaneous equations.
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24. 300 litres of water flows through a tube in 5 minutes. What is the rate of flow of water through
the tube in litres per second?

25.  The figure shows a pie chart drawn to show the amount of white, yellow and pink flowers in a
basket.

(1) Whatis the angle at the centre of the sector representing
white flowers? h
[ ]

(i) If there were 18 yellow flowers in the basket, how many
white flowers were there?
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Part B
Answer the questions in this paper itself.

1. Saman invests Rs. 80 000 to buy shares in a certain company. The market price of a share is
Rs.40.
(i)  How many shares can Saman buy?

(i) Ifthe annual dividend paid for a share is Rs. 4, find the annual income.

(i) Ifthe amount used to buy shares was deposited for one year in a fixed deposit at an
annual interest rate of 12%, by how much would the income be greater than that from
shares?

(iv) Ifthedividend income in the second year was greater by 50% than the income in part
(i1) above, find the annual dividend paid for a share in the second year.

2. The diagram shows a wall hanger consisting of a semicircle (A) and a triangle (B)1i4n arectangle
cm

PQRS. PQ =21 cm and QR = 14 cm. (Take 7 =22/) T gR
(1)  Whatis the perimetwr of the semicircle A? l4c
(i) Find the area of the semicircle A. *
Tcm
| pH S

(i)  Write the ratio of the areas of parts A and B and indicate it in the simplest form.

(iv) Itisrequired to add a rectangular band which is equal in area to part B to the wall
hanger. Draw with measurements in the diagram how this band can be added with PS
as amargin.
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2
3. Sujeewa’s pension gratuity is Rs. 600 000. He deposited 3 ofit in abank and gave Rs. 20 000

to charity.
(1)  Whatis the amount Sujeewa deposited in the bank?

() Ifthebank pays compound interest of 8%, what is the interest he receives in total for
the two years?

(i)  Whatis the amount left after depositing in the bank and giving to charity?

1
(iv) Having deposited in the bank and given to charity, he gave 3 of the remaining amount

to his daughter and the rest to his wife.What is the amount of money received by the
wife?

4.(a) The Venn diagram shows some information about a group of students who sat for an
examination.
¢ = {Children sitting the examination }
A ={Girls sitting the examination}
B = {Children passing the examination} A
Answer the following using the Venn diagram.

(1)  How many girls passed the examination?
()  Describe those who are represented by the shaded area.
(i) Represent the shaded area by set notation.

(b) There are five handkerchiefs in a box. Of them, three are blue and two are red. One
handkerchief is taken from the box randomly, its colour is noted and without putting it

back, another one is taken. Z‘lc:nd
Rz--
(1) Inthe grid, mark the sample space showing the Ri1
possible outcomes. Byt
(B and R represent blue and red respectively). Byt
B4
. > First take
Usingit, B, B, B; R, R,

(i) find the probability of getting handkerchiefs of the same colour on both occasions.

(111) find the probability of getting a blue one in the first take and a red one in the second take.
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5. Given below is an incomplete histogram depicting the information collected on the masses of a
group of students.

No, of students

A

10 +

51
J\Js s L+ » Mass (W) kg
40 45 50 5560 6 70

Using this histogram answer the following questions.
Class intervals are given as 40 < w < 50,50 < w< 55 etc.

(1)  How many students are less than 50 kg in mass?

(i)  State in which class interval there are 15 students.

@) Ifthere are 30 students in the class interval 55 - 70, indicate it in the above histogram.
(iv) What s the total number of students from whom the data were collected?

(v)  Draw the frequency polygon on the histogram.
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( Mathematics I1 ) ( Three hours )

Answer 10 questions selecting five questions from part A and five questions from part B
Every question is worth 10 marks.

The volume of a right circular cylinder of base radius r and height h is 5,27, .

The volume of a right circular cone of base radius r and height h is 1mh.

Part A
Answer five questions only

(b)

(1)

(b)

Aloan of Rs. 30 000 is taken from a financial institution at an annual interest rate of 12%
where the interest is calculated on the reducing balance. It was agreed that the loan amount
and the interest will be paid in 15 months in equal instalments.

(1)  Whatis the monthly instalment of the loan payable?
(i)  What monthly interest is paid for the above part of the loan amount?
(i) Find the total interest payable for the loan.

After what period of time does a person who takes a loan of Rs. 25 000 at a simple
interest rate of 11% settle the loan by paying Rs. 33 2507

Draw the graph of the function y =2 - (x + 1)?> within the range —4 < x <2 and using the
graph find the roots of the equation -x*-2x + 1 =0.

If the roots of the equation a + (x +b)> =0 are 2 and 4 , find a pair of values matching

a andb.

(a + b)® = a® + 3a%b + 3ab* +b>

Using this result,
(i) expand (a-1)>.
(i) find the value of 105°.

2x2 2 2

(1) Factorise 6a-x~ - a“x - a*.

.. . . 2 3
(i) Simplify (a—5) - G-a) -
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4. (a) Thebase BC ofatriangle ABC is (x +2) units and the A
height is (x + 1) units.
(1)  Write an expression containing x for the area +1
of the triangle ABC. i
(i) Ifthearea ofthe triangle ABC is 2 square units, B C
show that x satisfies the quadratic equation x+2
x?+3x-2=0.
+

(i) Solve the equation x>+ 3x -2 = 0 and show that its roots are x =

4
s

-3

(iv)  Usingit, find the length of the side BC of the triangle (Assume /17 =4.12)

2 -1 1 2
(b) AZ(O 3J andBZ{3 Oj.FindthematrixAB.

5. ABisaposterected on a flat ground. Two wires 15 m
and 20 m long are drawn from the top of the post A and
fixed to two points C and D on the flat ground. (The post

and the wires are on the same plane). ADB =30° 30’ -

(i)  Copy the diagram given and mark the
relevant data in it.

(i)  Find the value of BAC using trigonometric ratios.

6.  Susil goes to a certain bank everyday for the banking
affairs of his business. He is used to noting down the time
he spends in the bank till his turn comes everyday.

A table which indicates the time and the number of days
he has noted for a period of 30 days in a month is given
here.

(1) What s the class interval that shows the maximum number
of days in relation to the time he has wasted in the bank?

Time spent(minutes)

No. of dayg

0-6
6-12
12-18
18-24
24 - 30
30 - 36
36 -42
42 -48

N
obhwwa

N

(1) What could be the maximum time in minutes wasted by Susil in the bank?

(ii1)Using a suitable assumed mean, calculate the mean time he has wasted in the bank.

(iv) Find the time he can be expected to waste in the bank during 60 days and show

that it is more than 24 hours. Give reasons for your answer.
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PartB

7. (a) The n™ term of an arithmetic progression is given by T,=7n-1
(i)  Write the first three terms of this progression and hence write down the first term
and the common difference.
(i)  Find which term of this progression is 83.
(i) Find the sum of'the first 12 terms of this progression.

(b) Inafireworks display, a sparkler which is lit shoots sparkles as follows.
during the firstminute - 512 sparkles;
during the second minute - 256 sparkles;
during the third minute - 128 sparkles

(i)  Show that the sparkler emits sparkles according to a geometric progression.

(i) How many sparkles are shot during the seventh minute?

(i) Ifthe sparkler dies out after emitting 2 sparkles, show that it was alight for 9
minutes.

8. (a)  Write the mid point theorem.
ABCD is a parallelogram. The line drawn through B parallel to AC meets DC produced at
E. The lines AE and BC intersect at P while the lines AC and BD intersect at Q. Show that

PQ = L DE.

9. Using only a ruler with a mm/cm scale and a compass,

()  constructa triangle ABC so that ABC = 120" ,AB=6.6 cm and BC=6.5 cm.

()  Produce the side CB to point X so that BX =15 cm.

@i) Constructa circle so that it touches CX at X and the side AB, and name its centre O.
(iv) Measure and write the radius of that circle.

(v)  Whatis the relationship between OB and AC? Give reasons for it.

10. (a) Exactlyhalfofacylindrical tank of which the radius of the bottom is @ and the height is
4r s filled with water. A solid cone of base radius 7 and height 2 was carefully dipped
in the water in the tank without any spillage. Then if the total volume of the water in the

6nr’

.2 . )
tank and the cone is , find the base radius of the tank in terms of 7.

(1.475)> x\/18.62

(b) Find the value using the logarithms tables. 037

Give the answer to the first decimal place.
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11. The diagram shows a cyclic quadrilateral ABCD inscribed ina
circle of centre O and radius 17 cm.
(1)  Ifthelength ofthe chord ABis 16 cm, find the
perpendicular distance from O to the chord AB.

(i) Find ACB if AOB=58".

(i) Find BAD if AOB=ACD.

(iv) Ifthelines touching the circle at points A and B meet
at T, write the relationship between AT and TB and
state the theorem on which it is based.

12.(a) Eighty children appeared for amock examination in mathematics, science and Sinhala. 36
passed in maths; 48 passed in science; 11 failed in all subjects; 24 passed maths and
science; 6 passed maths and Sinhala only. An incomplete Venn diagram presenting these
information is given below.

maths —- A '

—science

- Sinhala

(i)  Copy the Venn diagram in your answer script and include the above information.
(i) How many students have passed only in science ?
(i) How many have passed either maths or science?

(b)  There are two types of chillies, dwarf chilli and long chilli. The probability of the germination

3 4
of dwarf chilli seeds is 3 whereas that of long chilli seeds is 5

(1)  Two seeds, one from each type, are randomly taken and sown. Draw a tree diagram
that includes the events of germination or non germination of those seeds.

Using the tree diagram find the probability of

(i)  the germination of both seeds.
(i) non-germination of both seeds.
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2.3 Answers and the Marking Scheme
Mathematics I - Part A

01. 22cm 02
02. 4,5 02
03. ¥ -yP=(x+Y)(x-Y) e 02
04. AB//DC or AB=BC ... 02
05 mandays12 02
06.  {3,5.7.90 02
07. x=7000r 70° . 02
08. e 02
2

09. X% - 5x +4x - 20

x-5Cx+4 02
10. Triangles PQR and XYZ  ............. 02
11 x< 2l 01
. 2 e
Valueofx: 1,2 ... 01 @
4x’y* 9z
12. 3z X 2y e 01
6xy 01 @

13. 2nr =22

2><2><r=22
7

r=3.5em 02 @

. 2
14. Part remaining = 3 e 01

2 1 1
—X—=—

Partsold3 573 01 @
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

AC//ODorAC=20D

C

N,

ADB = 50°
x=25°

(1) Volume of the prism
(i1) side of the cube

BOC =140°
x =20°

8
60000 x ——
140
Rs. 4800

(1) Square
(il) Rhombus

Probability of both seeds germinating = (.8 x 0.9

3a+3b=6
at+tb=2

300(5 x60)
1 litre per second

x = 1200
24 white flowers

=0.72
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Mathematics - I Part -B

Question No. Answer Marks Other
80 000
01. (i) Number of shares = 0 =2 000 , @
(i1) Annualincome = 2000x4 -
= Rs.8000 - )
12
(ii1) Income from the bank = 80000 x 100
= Rs. 9600 --
Rs. (9 600 - 8 000) =Rs. 1600 -+ Il o
4
i —x150
) 100
= Rs.6.00 ... Q|0
Question No. Answer Marks Other
07 [ Radius=7cm T
l><21'cr—i-2r
2
l><2><2><7~|—2><7 --- 1
2 7
22+14=36 cm 116
.. 1 >
(i1) AreaofpartA=2—7T r --- 1
l><2><7><7 -
2
77 cm’ --- 1@
1
(i) AreaofpartBZEX14><7=49 cm’ 1
Ratio of the areas of part Ato part B=77:49 --
T 7 LR
11 :7 o l4cr &\ 1 ®
(iv)] 14 xx =49 l
x =3.5cm --- 7Im
For the diagram --- bpn s, Il (oo
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Question No. Answer Marks Other
03. (1) | Amount Sujeewa deposits in the bank = Rs. 600 000 XS
=Rs. 400 000 @)
8
(i) | Interest atthe end of the first year = Rs. 400 000 X@
=Rs. 32000
Interest for the two years
8
=Rs. 32 000 + Rs. 432 000x—
100
=Rs.66 560 @
(i) [ Amount left=Rs. 600 000 -420 000 =Rs. 180 000 0
. . . 1 2
@v) Part received by wife =1- 373
. . 2
~Amount received by wife =180 000 x 3
=Rs.120 000 0 |®
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Question No. Answer Marks | Other
4 (a)[ (1) [Number of girls passing the examination= 60 - 24 } 36 21 @
(i1) | Girls failing the examination 1| O
i) | AnB 2
; S d
(b) | @ ke
+ X X
Ryt x X
Byt x X
Byt x x ) o)
Bt X X
} H>First take
Bl BZ B3 Rl R2
11 i_}_i —i g +1+ 1
(it) 2020 20 5 ©
6
(iif) 20 Il ol 6| ©
A
Question No. Answer Marks | Other
5 @) 10 2 @
(ir) 50<w <53 1 o
(iii) g Obtains height 10 | 1
E 207 Drawing 1 o
2154
o
S 10+ /\ AN
zZ / T\
ST .
a \
N4 || N
40 45 50 55 60 65 70
Mass kg
(iv) 55 2 | @ 10f+-15+30
v) Marks at least 4 points correctly 1
End points 1
Completes the polygon l 1|0
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Question No. Answer Marks Other
Rs.30 000
I (@) () Montly instalment of the loan amount = ST 1
= Rs. 2000 1l |®
(i) | Monthly interest for the above part of the loan amount
= 2000x 12 X 1
100 12
= Rs.20 1| @
15+1
(i) | Number of month units =15x as+h 1
=120 1
=~ Interest paid for the loan =120 x 20 1
=Rs. 2400 1 |® A
(b) Total amount paid = Rs.33250
~Total interest = Rs. 33250 -Rs. 25 00
=Rs. 8250 1
11
Interest for a year =Rs.25000 x —
100 .
Or using the]
formula
= Rs.2750 1 [_PTR
100
8 250
~No. of years =2750 3 1 |13 A (0]
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Question No. Answer Marks Other
2 @) 4 1-3 |2 |-1 |0 1 2
71 -2 |1 2 |1 21 7 3
Callibration of axes 1
Marks at least 6 points correctly 1
Smooth curve 1
x=240r04 1+1
(i1) (x-4)(x-2)=0
x2 - 6x +8 =0
(x-372-1=0
a=-1,b=-3 1+1l @ |
Y
2
1
g >
-2 -1 0 1 2 3
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Question No.

Answer

Marks

Other

B (a)

(b)

@)

(i)

@)

(i)

(a+b)? = a® + 3a*b + 3ab*+ b’
substituting b = -1
(a-1® =ad*>-3a>+3a-1

(105)?
= (100 + 5)3

=100° +3 x 100> x 5+ 3 x 100 x 52+ 53
= 1000 000 + 150 000 + 7500 + 125

=1157625

6a%x* - a*>x - a*

=a> (6x* - x - 1)

=a® (6x*> - 3x +2x - 1)

= @ { 3x(2x - 1y+1 (2x -1)}
=a’(Bx + 1)(2x -1)

2 3
(@-5" (5-a

2 3
+
(a=5)° (a-5)

2+3(a-9)
(a-5)

2+3a-15
(a-5)’

3a-13
(a-5)°
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@ | @ @ Area = I (x+2) (x+1) @
@  (&+3) (xtl) =2
¥+3x+2=4
W X2+ 3x-2=0 @
(i) x*+3x-2=0
L_T3%V9+8
2
_3:417
2
V17 -3
_ C ®
(iv) BC>0
BC= +4.12-3
2 A
=0.56cm @ [
as_(2 (T2
(b) “lo 33 o
-1 4 A}
9 0 ®| B
Question No. Answer Mark [ Other
5) (i) | Copy the diagram and mark the relevant data @ A
.o . 0 / _&
(i1) sin30°30" = 20
0.5075 = ;—A]OB )& Cil
30130~
AB=20x0.5070 d B
AB=10.14m
cosCAB = AB
AC
cosCAB = 10.14
15
=0.6760
~.CAB =47"25' ©
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6. 1) 24 - 30 1l ®
(i) 48 minutes Il @
(iii) .Time spent | No. of Mid d td
(minutes) days value
0-6 1 3 -24 -24
6-12 3 9 S Mid value -1
12-18 3 15 -12 -36 columnd- 1
18-24 4 21 6 |24 cplumn fd - 1
S fd -1
24-30 10 27 0 0
30-36 6 33 6 36
36-42 2 39 12 24
42-48 1 45 18 18
30 I38778=76 4
xfd
Mean + S/
-60
= 25
Mean = 25 minutes 1l®
(iv)[ Time that could be expected to be wasted
in the bank during 60 days = 25 x 60 minutes
=25 hours 1
25>24
-.more than 24 hours 1l ®
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(7) [(a) [(1) First three terms 6, 13, 20 1 or
a=6 d=T7 L@ | To=7n-1
83|=7n-1 ----1
i) T =a+@n1)d nyi2 -1
83 =6+ (n-1)7
Tn = 84
n=12 1l ®
~ 83 is the 12th term
orS, :g(mz)
n =[2\a=6,1=83
iii) S, =5 2a+(1=Ddin=12,a=6d=7 ! ]2“
Sp={(6+83)-—1
12
S =—{2x6+12-1)7 = px89
=5t (12-1)7} 1 A
= 6 {12+77}
= 534 1@ A
(b) | (@) | 512,256,128 ...
256 _1 128 1
512 27 256 2
common ratio, so this is a geometric progression IO
.. n—1 l
ii) T =ar ,a=512,r=§,n=7
1 6
T, _512{2] 1
:512><L
64
T,=38
-~ 8 sparkles during the 7th minutes |
(i) T =ar""
1 -1
2_512{2) 1
2_(1)”1
’ 512 (2
660
256 (2 2) \2
9=n
= The sparkler was alight for 9 minutes | ) A (10
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Answer

Marks

Other

08.

(a)

(b)

The line joining the mid points of two sides of a triangle is

Draws the figure and marks the data.
D

C E
2
0 A
PN

B

A

Parallelogram ABCD

AQ=QC (diagonals bisect each other)
CE//AB,AC//BE (given)

-.ABEC is aparallelogram

-.CP=PB (diagonals bisect each other)
Considering triangle ABC

AB//PQ (AsAQ=QC,BP=PC)
-~ 1AB=PQ

Further more, AB=DC, AB=CE
2AB=DE

2(2PQ)=DE (; AB=PQ)
~4PQ=DE

~PQ=1DE

parallel to the third side and is equal to half of the third sid¢.

Question No.

Answer

Marks

Other

09.

(1)

(ii)
(iif)

o

(iv)

v)

AB or BC

Constructionof ABC = 120°
Completes the triangle

Produces the side CB and marks X

Constructs perpendicular to XC at X
Angle bisector of ABX
Draws the circle, intersection point of perpendicular
and bisector as the centre and radius as OX ,
hd marks the point O 1

Radius=2.9+0.1 cm

Show OBA =30° and BAC = 30°
OB // AC (alternate angles are equal)
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Question No. Answer Marks Other
1
s10 (a) Volume of'the cone =3 nr’ x 2r 1
2,
= —7r
3 1
26mr’
As total volume = 3
26mr’  2mr’
Volume of water = - 1
3 3
3
_ 24mr P i

As the radius of the bottom of the cylinder is a

1 2 3

—(ma” x4r)=8nr

Al ) 1

a=2r 1| ®

(1.475)" x/18.62
b) A =
0.372

lgA:21g1.475+%lg18.62—lg0.372 1
:2x0.1688+%><1.2700—i5705
Iftwo log values are correct 1
=0.3376+0.6350—1.5705 1
=1.4021
A=2524 el @
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11. (i) [ OA=17cm
AK =8 cm (As perpendicular from centre to chord
bisects the chord) 1
Applying Pythagoras’ theorem to right angled triangle OAK
OA’ = AK* +KO?
17* =8> +KO’ 1
KO? =17 -§?
KO? =225
KO=15 1le
~ Perpendicular distance from O to chord AB =15cm
|  AOB=58
~ 58°
. ACB= 3 (Angle subtended at centre is twice the
angle subtended at circumference)
=290 1| @
(iii) | AOB=ACD = 58"
ACB=29°
- BCD =58" +29°—g70 1
So BAD = 180°-87° 1
(Opposite angles of a cyclic quadrilateral are supplementary)
BAD =93' 1o
(iv)| AT=BT 1
Tangents drawn from a exterior point to acircleareequall 1 @| O
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2. @) [0
| Science
L Sinhala
Marks 6,14,11 in the Venn diagram1+1+1 ©)
(i) | Students passed only in science =12 0
(ii)) | Students passed either maths or science = 60 ©) A
d;ivﬁ.rf long chilli
. C 1
(b) | @) 4 germinate
5
3 germinate 1
</5/ 5 do not
germinate
5 do not 4 germinate
germinate
5
<
5 N\ do not
. germinate
Tree diagram
. . . . 3 4
(i) | Probability of germination of both chilli seeds = — X —
12
25
i . 2 1
(i) | Probability of non-germination of both seeds = 5 X 5
2
-~ A
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