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Message of the Commissioner General of Examinations

To measure the achievement of any course of studies, various methodologies can be
adopted. Among those methodologies, written examinations are the most widespread
method that is being used for this purpose at present. Hence, the fact that a connection
is developed between the teaching-learning process and the summative evaluation
methodology in order to maximize the efficiency of the teaching learning process is taken
into account.

In the year 2017, new syllabi for Grade 12 has been introduced. Those students
who are following the new syllabi will be sitting the G.C.E(A.L) Examination for the
first time in 2019. This book is prepared including the structures of question papers and
prototype questions based on the revised syllabi for the benefit of the candidates who sit
the G.C.E(A.L) Examination in 2019 and afterwards.

With the revision of subject contents of the G.C.E(A.L) syllabi, it was necessary to effect
changes in the structure of question papers to align with the syllabi revision introduced.
Accordingly, an attempt has been made to gather subject groups and preserve the identity of
the structure within each group. The structures were decided by the academic committees
and the prototype questions were set according to the structures by them.

At a time when the confidence and consideration on Educational Measurement and
Evaluation is increasing, it is important to raise awareness among the stakeholders on how
the students will be evaluated. The G.C.E(A.L) Examination is mainly an achievement
test conducted for the purpose of certification at the end of the collegiate level. However,
the University Grants Commission and other National and International Higher Education
institutes use the results of this examination to select candidates for their institutions to
follow courses. Hence, this examination embodies features of a selection examination as
well. The students will be able to know what type of an assessment they will have to face
by examining the structures of question papers and prototype questions enclosed in this
book. As such, this book will be of immense help to principals, teachers and the school
community and also to those who provide guidance to prepare students for the G.C.E(A.L)
Examination.

In this instruction manual, Part I contains general information about the examination.
Part II comprises of the structure and nature of the question papers while part III consists
of Prototype questions for each subject.

I wish to express my gratitude to the Secretary of Education and his staff, the Director
General of the National Institute of Education and her staff, the Commissioner General of
Publications and her staff, to all Controlling Chief Examiners, all resource persons, officers
and the staff of the Research and Development Branch of the Department of Examinations,
for the corporation extended in formulating the structures of question papers and setting
prototype questions contained in the manual. I sincerely thank the Education Sector
Development Programme (ESDP) for providing financial assistance and Vishwa Graphics
(Pvt.) Ltd. for doing an excellent job to print this book.

B. Sanath Pujitha

Commissioner General of Examinations
10.10.2018
Research and Development Branch
Department of Examinations
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Part 1

General Certificate of Examination (Advanced Level)

General Information about the Examination

Introduction

The G.C.E.(Advanced Level) Examination is the final certification examination of senior secondary
education in Sri Lanka. Even though this is conducted mainly as a certifying examination, it is also
considered as a selection examination since the results of this examination is considered for selection
to the University, other Higher Educational Institutions and Colleges of Education.

Moreover, the results of this particular examination are also regarded as a basic qualification to
obtain middle level employment. The G.C.E.(Advanced Level) Examination was held under the
subject streams, Biological Science, Physical Science, Commerce and Arts up to the year 2014 and
from 2015 the examination was held under the subject streams, Biological Science, Physical Science,
Commerce, Art, Engineering Technology and Biosystems Technology.

Applying for the Examination

21 School Candidates
The principal of each school should submit applications including information about the name
of the school candidates who have completed the prerequisites to apply for the examination,
the subjects offered and the medium. Here careful attention should be paid to write the names
of candidates correctly as they appear in the birth certificate and to include the subjects, subject
numbers and the medium correctly.

22 Private Candidates
The school based assessments take place in the classroom under new School Based Assessment
Programme is not relevant to the Private candidates. Private candidates have been exempted
from this need through the letter issued by the Ministry of Education No. ED/01/12/12/05/08/i
and dated 2017.10.31. (Annex 03)

When the applications are called from private candidates through a newspaper advertisement
published by the Department of Examinations the applicants who wish to appear for the
examination should send their applications duly filled along with the receipt obtained for the
payment of required examination fee by registered post to the Department of Examinations
before the stipulated date mentioned in the newspaper advertisement.

Selection of Subjects

The selection of subjects for this examination should be done according to the circular No. 2016/13
dated 2016.04.26 (annex 01) issued by the Ministry of Education regarding "G.C.E.(A.L.) Subject
Combinations and the Subject Combinations for University Entrance".

The new syllabi for G.C.E.(A.L.) were introduced for Grade 12 in 2017 and the G.C.E.(A.L.)
examination based on these syllabi will be held for the first time in 2019. According to the regulations
of the circular No. 2016/13 mentioned above, the candidates should select the subjects relevant to
the streams of Biological Science, Physical Science, Commerce, Arts, Engineering Technology and
Biosystems Technology.
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Candidates should appear for three main subjects for the G.C.E.(A.L.) Examination and in addition
the pupils who wish to apply for university entrance should pass in the '"Common General Test"
paper too. Even though not considered for university entrance, pupils have the option to sit the
""General English'' paper as well.

3.1 Subjects approved for G.C.E.(A.L.) Examination
The conditions regarding the subject combinations to be selected by pupils for all the subjects
streams are mentioned in circular No. 2016/13 embodied in annex 1.

The subjects approved for G.C.E.(A.L.) Examination and the subject numbers are given below.
When applying for the examination the relevant subject numbers should be used.

Subject Subject Numbers
(01) Physics 01
(02) Chemistry 02
(03) Mathematics 07
(04) Agricultural Science 08
(05) Biology 09
(06) Combined Mathematics 10
(07) Higher Mathematics 11
(08) Common General Test 12
(09) General English 13
(10) Civil Technology 14
(11) Mechanical Technology 15
(12) Electrical, Electronic and Information Technology 16
(13) Food Technology 17
(14) Agriculture Technology 18
(15) Bio Resource Technology 19
(16) Information & Communication Technology 20
(17) Economics 21
(18) Geography 22
(19) Political Science 23
(20) Logic and Scientific Method 24
(21) History of Sri Lanka 25 Paper 1
(22) History of India 25A
(23) History of Europe 25B Paper 11
(24) Modern World History 25C
(25) Home Economics 28
(26) Communication & Media Studies 29
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(27) Business Statistics 31

(28) Business Studies 32
(29) Accountancy 33
(30) Buddhism 41
(31) Hinduism 42
(32) Christianity 43
(33) Islam 44
(34) Buddhist Civilization 45
(35) Hindu Civilization 46
(36) Islam Civilization 47
(37) Greek and Roman Civilization 48
(38) Christian Civilization 49
(39) Art 51
(40) Dancing (Indigenous) 52
(41) Dancing (Bharatha) 53
(42) Music (Oriental) 54
(43) Music (Carnatic) 55
(44) Music (Western) 56
(45) Drama and Theatre (Sinhala) 57
(46) Drama and Theatre (Tamil) 58
(47) Drama and Theatre (English) 59
(48) Engineering Technology 65
(49) Biosystems Technology 66
(50) Science for Technology 67
(51) Sinhala 71
(52) Tamil 72
(53) English 73
(54) Pali 74
(55) Sanskrit 75
(56) Arabic 78
(57) Malay 79
(58) French 81
(59) German 82
(60) Russian 83
(61) Hindi 84
(62) Chinese 86
(63) Japanese 87

Three main subjects can be selected for the G.C.E.(A.L.) Examination from the above
mentioned list of subjects in terms of circular No. 2016/13 issued by the Ministry of Education.
Besides these main subjects candidates must sit the following two subjects.
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4.

5.

Common General Test (12)

It is essential to obtain a minimum mark as determined for this subjects in order to gain
admissions to a university in Sri Lanka as an internal student. Obtaining the qualification on
one occasion can be applied for admission to the university on a subsequent occasion. The

mark obtained for this subject will not be considered for the calculation of the Z score.

General English (13)

This subject is not a main subject at the G.C.E.(A.L.) Examination. The marks or the pass
obtained for General English will not be considered for university admission. However, the
result obtained for this subject will be inserted separately in the certificate of the G.C.E.(A.L.)

Examination.

Deciding on Grades

According to the raw score obtained for each subject, the grades will be determined as given below.

Mark Range Grade

75 - 100 A - Distinction Pass
65 - 74 B -  Very Good Pass
50 - 64 C - Credit Pass

35 - 49 S - Ordinary Pass
00 - 34 F - Fail

School Based Assessment

This programme is functioning in the school system from 2017 according to the circular

"Implementation of School Based Assessment Programme for grades 6 - 13 and No. 23/2017 dated
2017.06.01 issued by the Ministry of Education.

51

5.2

Objectives

The objectives of this programme are to measure the abilities and competencies of grade 12
and 13 students during the teaching learning process that cannot be assessed at the G.C.E (A.L)
examination and to identify the strengths and weaknesses of students to give them feedback
and conduct remedial programmes for weaker students. Under this programme, assessments
will be carried out for the subjects learnt in the classroom while assessing the students’ group

projects as well.

How Assessments are carried out
5.2.1 Assessment based on the subjects learnt in the classroom.
(a) One assessment each for all subjects learnt in the classroom will be conducted
per term.
(b) Assessment modalities that are introduced under the School Based Assessment
Programme must be used for this purpose.
(c) Altogether there should be 05 sessions of assessment during the two years 1 each
for a term for all subjects learnt in the classroom as three assessments for the 03

terms in grade 12 and 02 more assessments in grade 13 for terms 1 and 2.
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(d) The marks for the aforementioned 05 assessments will be received by the
Department of Examinations at the end of the second term in grade 13. The
competency levels determined according to these scores will be included in the

results sheet of G.C.E (A.L) in a separate column as follows.

School Based
Assessment marks Level of competency
9,10 (Excellent Level Competency)
8 (High Level Competency)
6,7 (Credit Level Competency)
4,5 (Near Competency)
1,2,3 (Not reached the Competency Level)

5.2.2 Assessment based on the Group Project
Every student who sit the G.C.E (A.L) Examination for the first time will have to
complete the Group Project.

5.2.2.1 Group Project

(a)  6-10 students should be named as a group by the teachers of the
relevant section for the Group Project.

(b) The group has to submit a suitable topic for the project and get it
approved.

(c)  The Group Project should be completed during the 3rd week of Grade
12 and the 1st week of Grade 13.

(d)  Through the completion of the project it is expected the students to
work in team spirit, deal with various institutions and persons, and get
an understanding about the field.

5222 Assessment of Project

(@) The projects are subjected to assessment under 5 criteria and the
teacher in charge of the project/ project committee, shall study how
pupils have performed according to each criteria and awards marks.

(b) A total of 20 marks is awarded for a project and the score is converted
out of 10, which is transmitted to the Department of Examinations.

(c)  The competency level decided on according to the final average marks
of these two projects, is also entered in the G.C.E.(A.L.) result sheet
according to the levels mentioned in 5.2.1 (d)
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G.C.E.(Advanced Level) Examination - 2019 and afterwards
Structure and nature of the question papers

Part II

Paper I Paper 11
Part A Part B Part A Part B Part C
2
e
2 2 2 2 2 |z
= » v | o @ ) ) I~ <] v | o 4] 2 | e 2 2| 8 =
Sl E|2|2|2 | 22| |BE|S|50: |£]2]: |2|5|: |8
Subjectand Subject | 2| £ | 2| Z|So| 5| % |So| S| 5| E S| E| E|E| ||| EE
Number S| 58| 5|82 5| 5|88 2| 5| 2|8 5|58 55825
Els |3 |<|22|s|<s|28| E|=s|<s|28s|<s|28|=s|s|22| %z
= o 5 == 2 o = E o = (= B @ = (= B @ - E z 2=
% S| 2| 2|2 5| 8|°=]| = S| 2|°s 5| 2|°=| E|&|°=|E
*| 3| E|€ls | 5|58 |*|5|E|8 |5|E|8 |5|8lg |:2
z|lz|2|% z| 2% AEACREAERE z | 2| % z
* Z | § * 7 | § * 7z |5 * | Z | § * | % § 8
z. z. z. z. z |2
(01)  Physics 201 |5 |50 33|44 6 | 46 8/10
(02) Chemistry 2 303 4 4|3 |23 6/7
(07) Mathematics 3 3 |lalwofl10]|a] 7|57 15/17
(og) Agricultural 211|550 303|444 6]|a6 8/10
Science
(09) Biology 2|1 50 303 4|4a|4a]6]| 46 8/10
(19) Combined 3 3,4 w1 | 47573 [4al0|l10]a]7]|57 15/17
Mathematics
(1) Higher 3 3,4 w1477 |3 4l0|l10]a]7]|57 15/17
Mathematics

* Nature of questions

1. Multiple choice

2. Other objective
3. Structured

4. Semi Structured
5. Essay

6. Practical

** Question papers for which three hours are allocated for answering 10 more minutes, in addition to the three
hours will be given for the candidate to read and select the questions that they intend to answer.
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Part 111
Prototype Questions

The G.C.E.(A.L.) Examination is the final certifying examination held at the end of secondary
education. Since pupils are selected for universities and institutions such as other Higher Education
Institutions and Colleges of Eduction too, this embodies the features of a selection examination.

Accordingly when framing question papers for G.C.E.(A.L.) Examination, extra attention should
be paid to the features an achievement test should have and since pupils are selected to universities and
other Higher Education Institutions too, on the results of this examination, attention has also been paid
to this aspect.

Accordingly, for the purpose of evaluating pupil achievement assay type test and objective
type test are used mainly in the written examination system. The subjectivity of the examiner affects
an essay type answer. In the case of an objective type of question, since there is only one correct
answer it is completely devoid of subjectivity. More attention of the present examination is paid to
the type of questions aimed at providing short structured answers, that are half way between these
two extremes. Through a structured question the answer the should be provided is strictly controlled
within certain limits laid down in the question itself. Accordingly since consistency among examiners
in awarding marks can be assured, objective and structured type of questions received prominence in
the examination sphere.

According in the drafting of question papers in the G.C.E.(A L.) examination, essay type questions
are used, only when necessary and more attention will be paid to framing objectives type of questions.
Moreover in drafting question papers of G.C.E.(A.L.) examination attention has already been paid to
framing questions of the type that measures advanced mental skills such as comprehension, application,
analysis, synthesis and evaluation without merely depending on memory. Questions are framed in
relation to practical events as much as possible and they are purported to measure the skills such as
understanding something clearly, applying the principles they have learnt to other similar situations,
solving problems, argument, presenting new suggestions/ plans, comparisons, proper presenting of the
language, and expressing ideas clearly.

In this part III along with the structure of question papers and the method of awarding marks,
prototype questions have been included, but they are not model question papers. As such, when
drafting question papers depending on the number of parts included in questions, the method of
assigning weightage to questions may change as appropriate, according to the subject matter used
as the basis for framing questions.

In addition to the prototype questions mentioned here, the Commissioner General Examinations
reserves the right to include, depending on the circumstances in the question papers for G.C.E.(A.L.)
examination, other types of questions too used for objective and essay type tests and any other
type of questions including all types of questions mentioned on page 08.
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Objective Tests

I
I I
Supply Type Selection Type

I
I I I
Matching Type Alternative Type MCQ Type

— Question Type

— Incomplete Statement Type
— Negative Type

— Combined Response Type
— Best Answer Type

— Multiple Response Type

— Common Response Type
— Substitution Type

— Double Statement Type

L Assertion & Reason Type

Essay Tests
I I I
Essay Type Questions Structured Essay Type Questions
| |
I I I I I
Open Response Controlled Response Structuring Structuring Structuring
Type Type by using by information by function
subsections provided
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(01) Physics

Structure of the Question Paper

K

\_

PaperI - Time : 02 hours

Paper I - Time : 03 hours. (In addition, 10 minutes for reading.)

Calculation of the final mark : Paperl = 50

~

This paper consists of 50 multiple choice questions with 5 options. All questions
should be answered. Each question carries 01 mark. Total marks 50.

This paper consists of two parts as Structured Essay and Essay.

Part A - Four structured essay type questions. All questions should be
answered. Each question carries 10 marks - altogether 40 marks.

Part B - Six essay type questions. Four questions should be answered.

Each question carries 15 marks - altogether 60 marks.

Total marks for Paper II =100

Paper II 100+2 = 50
Final mark = 100

Paper I

Important :

*

*

Answer all the questions.
Select the correct or the most appropriate answer.
(A separate sheet will be provided to mark answers for multiple choice questions.)

(g=10Nkg™)
The ways that three students have written the units for linear momentum are given below.
(A) kgm/s (B) kgm s™! (C) kg m/s
The correct form/s of the unit according to SI system is/are,
(1) (A) only. (2) (B) only. (3) (A) and (B) only.
(4) (A) and (C) only (5) (B)and (C) only.

Quark content of a proton is,
(1) uud (2) udd (3) uuu (4) uu (5) ud

If F is the electric field intensity and B is the magnetic flux density, the ratio £/ B has the dimensions
equal to the dimensions of,
(1) force (2) mass (3) momentum (4) speed (5) impulse

Specifications given for a filament bulb are 24 W and 12V direct current (d.c.). If the bulb is lit for
a period of 1 minute, the amount of charge passes through the filament is,
(1) 2C (2) 20C (3) 120C (4) 2400C (5) 3600C

The amount of heat required to raise the temperature from 20 °C to 50 °C of a metal of mass 2kg is
7.2x% 10*]. The specific heat capacity of the metal is,

(1) 100Jkg'K™! (2) 120Jkg'K™! (3) 600Jkg™'K™!

(4) 1200Jkg'K! (5) 6000Jkg 'K
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10.

11.

12.

The work function for gold is 4.1 eV. The minimum frequency of a photon required to remove an
electron from a gold surface is (Planck constant =4.1 x 10-°¢V's)

(1) 7.2 x 10" Hz (2) 1.1 x 10"*Hz (3) 3.8 x 10"*Hz

(4) 0.8 x 10""Hz (5) 1.0x10"Hz

Figure shows a cyclic process of an ideal gas. When the gas expands  p

from A to B it absorbs 50J of heat. The path B to A is adiabatic and the A

work done on the gas is 60J. The change in the internal energy of the

gas in the path A to B is

(1) =607 (2) -30J (3) -10J B

4) 60J (5) 1107 ' 4

The frequency of oscillation of a spring - mass system kept on a
smooth surface is f. If the spring constant is increased by 4 times k
and the mass m is increased by 2 times, the new frequency of m

oscillation is

(W) 75/ @ VIf () 2f ) 4f (5) 8/

An ideal gas of volume V and pressure P undergoes a change from p
state A to state C via state B along the path as shown in the P-V A
graph. If the absolute temperatures of the gas corresponding to the
states A, Band Care T, , T, and T respectively, the correct statement

. A’"B B
regarding temperature is
(1) T,<T,<T, 2 T,<T.<T, ] C
() T,<T,<T, 4) T,<T.<T, 0 v
S T.<T,<T, 0
The mass M and volume V of four solid blocks namely W, X, Y and My ;
Z are measured and the values are marked on the graph as shown. W ]
Which could be made out of the same material? ’
(1) Wand X (2) Wand Y
(3) Wand Z (4) Xand Z Y
(5) Yand Z 0%5 1%
A cricket ball leaves a bat after striking at an upward angle 60ms-! -
of 30° to the horizontal with a velocity of 60ms~'. The ball ms ol | A
lands on a roof of a building as shown in the figure. If the 30° oo
flight time taken to land on the roof'is 5, the height (/) of
the building is
(1) 20m (2) 24m (3) 25m (4) 26m (5) 28m

A box of mass 5kg is kept on a horizontal surface. The coefficient of static friction between the
surface and box is 0.3. If a horizontal force of 10N is applied on the box, the frictional force acting
on the box is

(1) 1.5N (2) 3N (3) 45N (4) 10N (5) ISN
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13.

14.

15.

16.

17.

As shown in the figure, a fire ball displayer of a procession twirls a fire
ball on a horizontal circular path of radius r, with a uniform angular
velocity o,. If he shortens the radius of the path to r, without applying an
external torque, the new angular velocity w, of the fire ball is given by

r r\2

(D) co2:7co1 ) a)zz(Tl) o,
2 2
7\ r

(3) @2:(_2) o, 4 0,=20,
" "

(5) o,= o,

Three different liquids, with densities p,, p, and p,,

are poured into a U-shaped container as shown in the

diagram. Which of the following equations gives the H =15cm|
correct relation between the densities of the liquids in

the container?

"IH; 10cm

(1) 3p,=2p, + p, (2) p;=2p, +3p,
(3) 2p;=3p, tp, (4) p,=3p, +2p,
(5) py=p, *+p,
O\ °

. . . . . S —> +2q
S, is a surface of a cone with a base radius » and height 37 and §, is a 1 .
spherical surface of radius r. *q
The rati Net electric flux through S,

© T30 Vet electric flux through S, s S, w
(1 2) 2 (3) 4 4) 15 (5) 16

A wire of length 2m and cross sectional area 0.1 cm? is made out of a material of Young’s modulus
12 x 10'"N'm=. When the wire is stretched by 0.01 mm, the energy stored in the wire is

(1) 6x10*J (2) 3x10™*J (3) 104J (4) 6 x107°J (5) 3x107°J
As shown in the figure, three parallel sided transparent media A, B and

C of refractive indices n,, n, and n, respectively are placed in contact n, n, n,

with each other. The incident angle on the interface of the media A =

and B is 0. If the ray grazes the interface of the media B and C, sin 0 is }7

given by, A B C

(1) n/n, (2) ny/n, (3) ny/n,

4) nyn, (5) nyn,
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18.

19.

20.

21.

22.

The graph of image distance (v) against object distance () for real images produced by a convex
lens is best represented by

% % %
0 K 0 0
0 u 0 u 0 u
(1) (2) 3)
1% 1%
0 0
0 u u
4) (5)

Each resistor in the resistor network shown has a
resistance of R. The equivalent resistance of the
network between the points A and B is

(1) R (2) 2R (3) 4R
(4) 8R (5) 12R

Consider the following statements made about longitudinal waves and transverse waves.
(A) Transverse waves cannot propagate along the surface of a solid medium.

(B) Mechanical transverse waves cannot propagate through a liquid or a gas.

(C) Sound waves are longitudinal where as Electro Magnetic (EM) waves are transverse.
Of the above statements,

(1) only (A) is true. (2) only (B) is true. (3) only (C) is true.
(4) only (A) and (B) are true. (5) only (B) and (C) are true.

Consider the following statements made about forces.

(A) A force is needed to keep an object moving.

(B) When a ball has been thrown, the force exerted by the hand on the ball remains with the ball.
(C) The product of mass x acceleration is not considered as a force.

Of the above statements,

(1) only (A) is true. (2) only (B) is true. (3) only (C) is true.

(4) only (A) and (B) are true. (5) only (B) and (C) are true.

A current of 10 A flows in opposite directions in each of two long straight parallel wires separated
by a distance 1 m. The magnitude and the nature of the forces acting per one metre of each wire are,
(u,= 4 x107TmA™)

(1) 2 x1077Nm™, and attract each other (2) 2 x107"Nm™, and repel each other

(3) 2x10°Nm™, and attract each other (4) 2 x10°Nm, and repel each other

(5) 2 x10*Nm, and repel each other
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23.

24.

25.

26.

27.

A narrow tube of adjustable length opened at both ends is kept in air. A sound source of frequency
680 Hz is placed near one end of the tube. The length of the tube was adjusted as follows (A, B, C).
(speed of sound in air = 340ms™")

(A) 125mm (B) 250 mm (C) 500mm
Of the above lengths resonance may occur,

(1) only with (A). (2) only with (B).

(3) only with (C). (4) only with (A) and (B).

(5) only with (B) and (C).

f,=40cm f, =40cm
The diagram shows two thin lenses L, and L, placed coaxially
30cm apart. Focal lengths of lenses are 40 cm each. A beam

of parallel light is incident on L . The final image formed by
refraction though both lenses is j 30cm J \
(1) real, between L and L,. L, L
(2) real, on the right of L.

(3) virtual, on the left of L.

(4) virtual, on the right of L .

(5) at infinity.

Which of the following statements is not true about electric field lines?

(1) Electric field lines always point from high electric potential to low electric potential.

(2) Electric field lines are closer to each other where the electric field is stronger.

(3) Work has to be done externally in moving an electron along the direction of an electric field line.
(4) Electric field lines tend to attract one another.

(5) Electric field lines are always perpendicular to equipotential surfaces.

The plates P, Q of a capacitor are connected to a direct current

(d.c.) power supply and a slab of material S is introduced between £ o
the plates. The value of a quantity Y is found to vary with distance 9x S =
x measured from plate P as shown. Yn-1

Which of the following statements is true? | :

(1) Sis ametal and Y is electric field intensity. 0 \:_E\

(2) Sis an insulator and Y is electric field intensity. 0 X

(3) S'is an insulator and Y is electric potential gradient.
(4) Sis a metal and Y is electric potential.
(5) Sis an insulator and Y is electric potential.

Figure shows a balanced potentiometer circuit.

Consider the following statements. X

(A) The currents through the potentiometer wire PQ and the
cell Y are equal.

(B) An increase in the internal resistance of cell Y would p K——1 0
require an increase in / to restore balance.

(C) An increase in the resistance of X would require an _|
increase in / to restore balance. Y

Of the above statements,

(1) only (A) is true. (2) only (B) is true.

(3) only (C) is true. (4) only (A) and (B) are true.

(5) only (B) and (C) are true.
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28.

29.

30.

31.

A sample of certain radioactive nuclei contains N, number of nuclei at time = 0. The variation of the
number of nuclei (V) decayed with time ¢ is best represented by,

N N

N, Njf------===
(1) 2)

N N

N, N,
“4) )

Silicon is doped with arsenic so that one in every million Si atoms is replaced by an arsenic atom.
The density of free electrons due to arsenic is

(take the Avogadro's number = 6.0 x 102 mol-'; Molar mass of Si = 28.0 gmol" ;

density of Si=2.0gcm™)

(1) %x 10%cm>  (2) 23—8>< 10%em= (3) %x 107em™  (4) %x 107em™ (5) %xlo”cnﬁ

A metal block of thickness x is inserted into a parallel plate capacitor

as shown in the figure. The separation between the two plates is d. The $ Metal
variation of the effective capacitance (C) of the above combination
with the thickness (x) of the metal block inserted is best represented by,

C ! C ! C !
0 | 0 | 0 |
0 d x 0 d * 0 d X
(D (2) (3)
C . C !
oLt 0 ’
0 d ¥ 0 d 7"
4) )

A uniform circular wire of radius r is connected to a battery at points
A and B, as shown in the figure. The current through path ACB of length
[, is I, and the current through path ADB of length /, is /,. The magnitude
of the magnetic flux density at the center of the circular wire is, 1

u u
(1) zero @) 3 (L= 11) (3) g 4L+ 1)

H H
@) 57 UL+ LL) (5) 57 (L= L)
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32. Consider the following statements made about the logic circuit shown in the figure.

(A) When P=1 and Q = 1 the output F = 1. gw

(B) When P=1 and Q = 0 the output F = 1.
(C) When P=0and Q =1 the output /= 0.

Of the above statements,
(1) only (A) is true. (2) only (B) is true. (3) only (C) is true.
(4) only (A) and (B) are true. (5) only (B) and (C) are true.

33. Figure shows an arrangement made out of two identical i l’>||
diodes. The most suitable / - V characteristic curve for \
the arrangement is given by, (Here V is the voltage across |
A and B, and [ is the current through AB.) i II<|I

I 1 1

\J/ ,/ y/

(M 2) 3)

.,
7 ),

“4) )

34. In the circuit shown, the potential difference (V, — V,) between the 36V
points A and B when the switch S is opened and closed are respectively 30
given by, (The internal resistance of the cell is negligible.) A S B
(1) 18V,9V (2) 9V,9V (3) 18V,0V 3uF 10
4) 0V, 18V (5) 36V, 18V

35. A charged particle enters perpendicular to a uniform magnetic field. Consider the following
statements.
(A) Linear momentum of the particle changes.
(B) Kinetic energy of the particle remains constant.
(C) Work done by the magnetic field on the particle is zero.
Of the above statements,
(1) only (B) is true. (2) only (A) and (B) are true.
(3) only (B) and (C) are true. (4) only (A) and (C) are true.
(5) All (A), (B) and (C) are true.
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36.

37.

38.

39.

40.

The diagram represents an electric field and points A, B and C are marked
along an electric field line. Here AB = BC. If the electric potential at B is
zero, which of the following gives the possible potentials at A and at C

respectively?

(1) -20V
(2) -20V
(3) -30V
(4) +20V

and
and
and
and

+20V
=35V
=70V
-20V
-40V

(5) ¥25V and

In the figure shown, a triangular coil is being pulled at a constant speed A

(v) out of a region of a uniform magnetic field pointing out of the paper. ®

Consider the following statements. ®

(A) The magnitude of the induced e.m.f. in the coil ABC is decreasing with ®
time at a uniform rate.

(B) An induced current flows from B to A through resistor R. ®©
(C) The magnetic flux passing through the coil ABC is decreasing with ©
time at a uniform rate.

Of the above statements,

(1) only (A) is true.

(3) only (C) is true.

(5) only (A) and (C) are true.

(2) only (B) is true.
(4) only (A) and (B) are true.

The diagram shows a combination of 12 identical
capacitors of capacitance C each. The equivalent
capacitance between the points A and B is,

—  HH H

=
S

(1) 0.5C () 0.75C —||—|—||—|—||——|I ml Ly — B

3) 1.0C 4) 1.5C

(5) 3.0C

A person travelling in a car is holding a cylindrical cup of tea vertically $1 cm

as shown in the figure. Neglecting the vibration of the car, what is the

maximum acceleration that the car can go without spilling any tea? 3em
g g

M £ @) & -

3) % @ g —

(5) 1.5¢g

The drag force experienced by an object falling in air with velocity v is given by % d CAV’, where d,
is the density of air, A is the cross-sectional area of the falling object perpendicular to the direction
of fall and C'is a constant. The terminal velocity v, acquired by a raindrop of radius r falling through
air is given by (d, = density of water; Neglect the upthrust acting on the drop.)

W -l ISP R S

@ BN @ -1 NP
1 da C .-+

) v,=[7 (@) g
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41.

42.

43.

44.

45.

46.

It is observed that water vapour has condensed on inner sides of glass walls of a closed room. Which of
the following processes might remove water vapour condensed on glass walls?

(1) Switching off a computer located inside the room.

(2) Keeping a vessel inside the room containing boiling water.
(3) Switching on an air conditioner located inside the room.
(4) Switching off a refrigerator kept inside the room.

(5) Keeping a vessel containing ice inside the room.

A police car sounding a siren of frequency 338 Hz is moving with a uniform 2m sl>

velocity of 2ms~' towards a vertical barrier which reflects sound. The beat

frequency heard by an observer standing at O in between the car and the O o

barrier is (velocity of sound in air = 340ms™") 0 £

(1) OHz (2) 2Hz (3) 4Hz (4) 6Hz (5) 8Hz
40ms™!

The period of a simple pendulum hung on the roof of a s
vehicle is 7 when it is moving with a uniform velocity of @ / i} 2\0
40ms~!. As shown in the diagram the vehicle then enters a m

bridge with a curved surface of radius 320 m with the same
speed. When the vehicle reaches the highest position of the
bridge the new period of the pendulum is given by, (Diagram
is not drawn to the scale)

(1) %T (2) /%T G) T (4) \/gT (5) V3T

A pressure gauge connected near to a closed valve of a water pipe line
reads 3.5 x 10° Nm==. When the valve is opened, the reading of the
gauge falls to 3.0 x 10° Nm~2. The speed of water flow in the pipe is, —

(density of water = 10° kgm™?)
(1) ITms™! (2) 4ms! (3) Sms! (4) 8ms! (5) 10ms™!

If the mass of 25 water droplets of radius R falling through a syringe of internal radius « is m,
the surface tension T of water is given by,

mg mg mg R
() T=355-% (2) T=%5.r G) T=50nq?

mg __mg
2na S T=%S0na

@) T=

An electron is moving on the X - ¥ plane and its path is found to be curved,

but non-circular. If the electron experiences electric and/or magnetic

forces, the allowed condition that £, £, £, and B,, B,, B, should have /\

is(E,, E,and E, and B,, B, and B, are X, Y and Z components of the X
electric field intensity and magnetic flux density respectively. Neglect 7

effect of gravity.)

() E,=E,=E,=0,B,=B,=B,=0 (2) E,=0,E,#0,E =0,B,#0,B,=0,B,=0
3) E,=0,E,=0,E,=0, B,=B,=0,B,=0 4) E,=0,E,=0,E =0,B,=B=B,=0

(5) E,#0,E,#0,E,=0,B,=B,=0,B,=0
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47.

48.

49.

50.

A satellite of mass m is orbiting the earth of mass M and radius R. The distance from the earth's
surface to the satellite is £. The extra energy needed to increase the distance of the satellite from g
to R from the earth's surface is given by,

(1) GMm GMm GMm

12R ) 6R 3) 4R

(4) G (5) Gldm

Figure shows an experimental set-up which could be used to find the speed
of sound in air. Water is filled to a tall vertical tube of cross-sectional
area 2.0 x 10~ m? through a narrow tube 7. With a low water level in the
tube resonance was heard when the air column above the water level was  [Z -
vibrated with a tuning fork of frequency 180 Hz. When an additional |- - - T
amount water 2.0 x 10 m* was sent into the tube through 7, the next N -~
resonance was heard and that was the last resonance that could be heard

from the set-up. Wavelength of the vibrating air column and the speed of

sound in air are respectively,

(1) 2.0m, 360ms™! (2) 1.0m, 360ms™! (3) 0.5m, 360ms™!
(4) 1.0m, 180ms™! (5) 0.5m, 180ms™!

Three rods of identical cross-sectional area and made from the
same material form the sides of an isosceles triangle ABC as shown
in the figure. The rods are fully lagged except at the corners A and
B. At the steady state, the temperatures at points A, B and C are T,
T, and T respectively. If 7,> T.> T, then,

T,+ ﬁTA T,+T,
D T.=—7%—" Q) T.=—p.
¢ V2+1 c V241
V2(T +T V2T +T
4) T,= MY 6 T.=—F7—=
V2+1 V2+1
Two equal masses A and B of mass M are placed on the X-axis as ¥
shown in the figure. Radius of A is R, and B is a point mass. The
variation of the gravitational field intensity (g) produced due to B
both masses with x (x > R ) along the positive X direction is best Al M
represented by, 2a Y X
g 1 1 1 g 1 1 1 g 1 1 1
GM% Lo ! G_M$ i i aM7T i
B J R \ :\\ R :J:
aMm| i/ ! GM| | ! GM| { !
RV | T | R |
&) 2 3)
g g
cm% R G_M$ R
2 :\ R :J:\
GM| : am| (! :
R ! R |
“ &)
® % ok
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(01) Physics
Paper 11
Important :
* Answer all the questions in Part A.
* Answer only four the questions from Part B.

Part A - Structured Essay
(g=10Nkg™)

1.  Following figure shows a rough sketch of a triple beam balance. The masses on the beams M,,, M , and
M, are at the left hand end (at ZZ') when the balance is ready to use. When the system is at balance,
the moment of weight of the pan and its attachments, about the horizontal axis passing through O
perpendicular to the beams, is equal to sum of the moments of the weights of the masses M,,, M and
M, and the moments of weights of the three beams. (The pan includes a screw weight W.)

0

b) When there is no mass on the pan and the masses M, , M_ and M, masses are at the left hand end
P R
(at ZZ") the system should be balanced. If it is not, how do you obtain the required balance?

(¢) To get a measurement of a mass on the pan, the masses M,,, M, and M, should be positioned
correctly to obtain the balance. Which mass/masses is/are adjusted in the way stated below?
(1) CONLINUOUSLY ettt ettt sb et e et e bt e bt e b e be e beenbeens

(11)  dISCTELELY (N STEPS)  tevvveerrieeiireiie ettt eete e et e et eeeteeeteeesteeestbeessbeeenseeesbaeessaeessaeesseasssaessseennses

(d) When a mass m is on the pan, the amounts by which M, M jand M, masses are displaced from
ZZ7' along the relevant beams to obtain the balance, are d |, d, and d, respectively. Write down an
equation relating m, M, MQ and M, d,d, d, and a.

(e) What is the maximum mass which can be measured using this balance when there is no additional
mass hung at X and/or Y at the right hand end of the beams ?

(/) When it is required to measure masses larger than the mass mentioned in your answer for (e)
above, it can be done by hanging any one or both of the extra masses provided, marked 500 g and
1000 g on them, at X and/or Y.

(1) When only one mass marked 500 g on it is hung at ¥, what are the measurable minimum and
maximum masses?

Minimum mass

Maximum mass
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(@

(h)

(i1) With regard to above, calculate the effective value of the mass marked 500 g on it. (take the
values for @, b and c in the diagram as a = 6¢cm, b =3 cm and ¢ = 18 cm)

State an important step to be taken when placing a mass/masses on the pan to get accurate
measurements.

When the balance is obtained with a mass on the pan, what technique is used in the balance to
minimize the oscillation about the axis through O ?

Figure shows an experimental set-up 230V plug
designed to determine the wattage (P)
of an household immersion heater. It is N
expected to find out the amount of heat stirrer | thermometer
absorbed by a certain mass of water. -
(a) Name the other items that you immersion heater—= —>
would need in addition to the items ,,¢0r S “l<— polystyrene
given in the diagram. = container
6 TR I < heat insulated
62 N material

(b)

(©)

(d)

(e)

(1) eoreerreeete et et et e et e et e et e et e et e e e b e et et b e et b e et b e ara e e b e arbean b e an b e asbearbeanbeasbeanseenseenseanseenrennne (say x,)
(1) eveereeteet e et e et e et e et e et e et e et e e b e et e e b e e e b e et b e er b e aa b e ea b e as b e an b e asbeasbearbeanbeanbeanseasseanseenseanrennns (say x,)
(TI1)  seveeereererreete et e ete et e sre e s e esbeasseasteeaseesseessessseasseasaeasseasseesseesseasseanseasseasseesseesseanseanrennns (say x,)

After operating the heater for a time period ¢, if the measurement that has to be taken is x,,
write down an expression for the heat absorbed (Q) by water during the time 7 in terms of x,,
X,, X, X, and C,_ (specific heat capacity of water). Neglect the mass of water removed due to the
evaporation.
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(g) If ametal container is used instead of polystyrene container, what other data is needed in order to
determine P?

(h) In order to find the specific latent heat of vaporization (L) of water, using the heater, temperature
of water is raised to the boiling point and water is allowed to boil.
(i) To find the mass m, of water removed due to vaporization during a time period ¢, after

boiling what measurement that you have to take?

A glass block with hemispherical cross - section is
placed on a white sheet of paper fixed to a horizontal
board. The hemispherical shape of the glass block 90° 0
is traced onto the paper and one half is calibrated in
degrees with a least count of 1 degree. Small laser
torch (7) is attached to a wooden strip which can rotate
in a circular path with O as centre. The laser beam can
enter the glass block grazing the surface of the paper.
Top view of the set-up is shown in the diagram. This
set-up can be used to find the refractive index of glass.
(a) When the laser torch is in the position 4 what is
the path of the laser beam?

(b) Draw the path of the laser beam that you can observe when the laser torch is rotated to the
position B, on the Figure (1).

0! 0 0

Figure (1) Figure (2) Figure (3)

(¢) When the laser torch is rotated to the position D (42°) it is observed that the refracted laser beam
grazes the plane surface of the glass block. In this situation what is the special name given to the
incident angle and draw the path of the laser beam on the Figure (2).

(d) Ifthe refractive index of glass is n, write down an expression for # using the angle corresponding to
the position D.
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(e) Ifthe laser torch is rotated to the position £, draw the new path of the laser beam on the Figure (3).

(/) Name the phenomenon related to the above observation (e¢) and state the conditions for such
occurrence.

(g) A microscope slide is wetted with water and kept in contact with the plane surface of the glass
block. When the laser torch is kept in the same position as in (e) can you get the same observation
as above? Comment on your observation.

A circuit that can be used to compare the e.m.fs of A IIE K‘( )
two cells A and B, is shown in the figure. E, E, and ! ’
r,r, are e.m.fs and the internal resistances of the cells 5l
0 . . 1P| 9]
A and B respectively. G is a center zero galvanometer
and P and Q are two resistance boxes. The minimum
value that can be obtained from both P and Q is 1 Q
B, E
each. Pl
! X Y
rO

(a) If a suitable resistor R, and a key K, are provided, complete the above circuit by connecting
R, and K, in between XY in the above diagram, in order to protect the galvanometer from high
currents passing through it.

(b) A student sets the resistance value of P to R and varies the resistance value of O to R, so that the
reading of G becomes zero.

(i) Write down an expression for the current 7 in the circuit in terms of £, R,, R, and r in this
situation.
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(c¢) The student doing this experiment obtained the data shown in the following table.

R /Q R /Q RAR,/Q

30 27

40 35

50 42

60 54

70 66

80 72

Plot the graph (R +R)) vs R, on the co-ordinate grid shown below.

R +R,/Q
160
150
140
130
120
110
100
90
80
70
60
50

00 10 20 30 40 50 60 70 80 90 100 R/Q

(d) Obtain the ratio E/p using the graph.
0

(e) Explain briefly the practical difficulty arises when achieving the condition of zero reading in the
galvanometer.
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Part B - Essay
Answer four questions only.

(g=10Nkg™"
Consider a situation where a motor car (A) with B
an engine trouble is being pulled by a breakdown
truck (B) on a flat road as shown in the figure (1). D
The masses of vehicle A and vehicle B are 1000 AR A

kg and 3000 kg respectively. Assume that the @ - @_
resistive force acting on each vehicle against .

their motion is given by 4 Nkg'. Figure (1)

(a) Sketch a diagram of the vehicle A on your answer sheet and draw the forces acting on it.
When the vehicle B is pulling the vehicle A with a constant velocity of 10ms™,
(b) calculate the forward total force applied by the vehicle B?
(c) what is the power of the vehicle B?
(d) what is the tension in the cable used to pull the car in this situation?
(e) If the force constant of the cable is 40000 Nm™,
(1) calculate the extension in the cable.
(i) calculate the strain energy stored in the cable.
() If the maximum tension that the cable could withstand is 6000 N, determine the maximum
acceleration that the car could be pulled.

Now the front wheels of the vehicle A

are raised by attaching one end of the

cable to the hook of the crane located in

the vehicle B as shown in the figure (2).

The vehicle B pulls the vehicle A with

a uniform velocity. When the vehicle A

is at this new position, the cable makes

an angle of 30° to the horizontal, the

resistive force acting on it is decreased Figure (2)

to 3825 N and the resistive force acting

on the vehicle B increases. (Diagrams

are not drawn to scale.)

In this situation,

(g) what is the tension in the cable ? (Take V3 = 1.7)

(h) show that the vehicle B does not topple over. All relevant distances are marked in figure (2).
Assume that the line of action of weight of the vehicle B act right in between the wheels of
the vehicle B.

(/) explain giving reasons as to why the resistive force on vehicle A decreases and the resistive
force on vehicle B increases.

0.8m 3.0m

Read the following passage and answer the questions.

The term LASER is an acronym of “Light Amplification by Stimulated Emission of Radiation”.
It is needed to select a suitable material (laser medium) for the production of a particular
laser light and hence it is an essential item in a laser machine. When atoms in a laser medium
are excited they may undergo two de-excitation processes to ground level or a lower energy
level namely spontaneous emission and stimulated emission where the latter is responsible
for the production of laser light. For convenience, consider a laser medium consisting of
three energy levels where the ground, intermediate and highest energy levels are E|, E, and
E, respectively. (Figure 1) The excitation of atoms from E, level to E, level is carried out
by some excitation (pumping) device (e.g. by a flash lamp) which is also an essential part
of the laser light production. Some of the excited atoms at E, level first decay rapidly to the
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intermediate energy level (E,) and they may stay considerably long time (life time is about 1 ms)
at E, level before it decays to the lower level (E)). Such a long-lived intermediate level is called a
metastable level. When an atom is in the metastable state, a photon of energy (E, - E|) present in
the medium can stimulate the de-excitation of the atom from the level E, to the level E, resulting in
an emission of a photon of energy (E, - E,). This process is called stimulated emission which is the
laser transition. The most exciting feature of this transition is that the photon used to stimulate the
de-excitation and the photon resulted from the de-excitation from level E, to level E| are in phase.
This property is known as coherence.

E, E,
A
Fast d Fast decay
E ast decay E, Metastable state
Pumping 2 Metastable state Pumping E Laser Transition
Laser Transition )
E, \ E, Fast decay
Figure (1) 3-level system Figure (2) 4 —level system

For the stimulated emission to be efficient, the population of atoms at the metastable state (E.)
should be much higher than the population of atoms at the lowest level (E)). This condition is
known as population inversion which must be achieved for the production of laser photons from
a given medium. Population inversion can also be achieved by a four-level laser medium too.
(Figure 2) Here E, is the metastable state and the laser transition occurs from level E, to level E,.
In this case, E, level is fast depopulated by the rapid decay from E, level to E, thus reducing the
population at level E, allowing population inversion to be more efficient between E, and E, levels.

In order to get a useful laser beam out of a laser machine, laser photons produced in the laser

medium should be multiplied rapidly. This is done by using a resonator in which stimulated

emission is enhanced by confining the movement of laser photons produced to the laser medium

itself. This can be accomplished by the reflection of laser photons by highly reflective mirrors

attached to the both ends of the laser medium. In the resonator, the laser light produce standing

waves with nodes at both ends of the resonator so that different modes (harmonics) of standing

waves occur. Hence, a resonator is also an essential part of a laser machine. There are two types of

lasers i.e. pulsed lasers and continuous lasers. High power can be obtained using laser pulses with

small pulse time.

(a) What is the emission process which is responsible for the production of laser light ?

(b) Explain how the existence of a metastable state in a laser medium contributes to laser
transition.

(c)  With regard to the laser action explain why a four energy level system is more efficient
compared to a three energy level system.

(d)  What are the three essential parts needed to produce a laser machine ?

(e)  State three unique properties of a laser beam compared to a normal light beam.

(/) What is the part of a laser machine by which the colour of the laser light is determined ?

(g) In a three-level system, E, — E, = 2.20¢eV. Calculate the wavelength (1) of the laser light
produced (Planck constant 4 = 6.6 x 104Js, the speed of light in vacuum is 3.0 x 103ms™",
leV=1.6x10"J)

(h) A laser pulse is focused onto a small circular target of radius 1.5 x 10~ m so that whole
target is illuminated by laser light. The energy delivered by the laser pulse onto the target is
4.0 x 107J and the time duration of the laser pulse is 1.0 x 10s. Calculate the power
delivered to the target per unit area (i.e intensity).

(/)  The length (L) of the resonator in a laser machine is 30.0 cm and the refractive index (n) of
the resonator medium is 1.8. This resonator gives out laser light of wave length (4), 600 nm.
In the resonator a standing wave of m™ harmonic is produced. Determine m.
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A solid cylindrical rod of radius 3 cm is passed through along the axis of a hollow cylinder of radius
S5cm and length 10 cm as shown in the figure (1). The rod is passed through the two flat sides of the
hollow cylinder using two frictionless oil seals which are placed around the rod. Assume that there
is no leakage of fluid through the frictionless oil seals. A cooling fan (F) is attached to one of the flat
sides of the hollow cylinder as shown in the figure (2). The empty space between the hollow cylinder
and the rod is filled with a viscous fluid. When the rod rotates about its axis in the absence of viscous
fluid the rod slides over the seals without rotating the hollow cylinder. (For calculations take 7t = 3)

hollow cylinder
filled with viscous
fluid

oil seal 10cm

cylindrical
rod
Figure (1) Figure (2)

(@) (i) When the rod rotates at a rate of 6000 revolutions per minute, find the tangential velocity
of the layer of fluid just touching the curved surface of the rod.

(i1) In this situation the fan rotates at a rate of 3000 revolutions per minute. Explain why the
cylinder rotates slower than the rod. Find the minimum tangential velocity that a fluid
layer can have.

(iii) Determine the viscous force exerted on the hollow cylinder by the fluid. The coefficient
of viscosity of the fluid is 2Nsm™.
(b) When the coefficient of viscosity of the fluid drops to 1 Nsm2 the used fluid has to be removed
and new fluid should be refilled. What is the reason for this?

(¢) Determine the volume of the fluid inside the hollow cylinder.

(d) The used fluid is removed by pumping it through a hole available on the cylinder surface along
a tube of radius of 1 mm and length 10 cm. Determine the pressure difference that has to applied
across the tube in order to pump the total volume of fluid in 2 minutes.

Removal of microorganisms and other pathogens from a certain area is called sterilization. One of
the modern techniques used to sterilize operation theaters is applying a sufficiently large electric field
across two conducting plates, which are fixed to the walls situated at opposite sides of the operation
theater.

Consider two identical microorganisms separated by a distance of 3 mm located in between the
conducting plates. Take the charge of each microorganisms to be equal to 10000 times to that of a
charge of an electron (e=-1.6 x 10~ C). For all your calculations microorganisms can be considered
as point like particles.

(a) Calculate the electrostatic force acting between the two microorganisms.
(4;80 =9x 10°Nm2C2)
(b) Now the plates are connected to a 5kV direct current (d.c.) voltage supply. The separation
between the plates is 5 m.
(1) Find the electric field intensity between the two plates.
(i1) Calculate the electrostatic force experienced by a single microorganism due to this
electric field.
(iii) Compare the force calculated in (a) above with the force calculated in () (ii) and comment
on it.
(iv) Assuming that one of the microorganisms to be at rest at the centre of the operation
theater initially, calculate the time taken by the microorganism to reach one of the plates.
Take the mass of a microorganism to be equal to 2.0 x 10-“kg. (Neglect the effect of
gravity.)
(v) Find the kinetic energy gained by the microorganism in part (iv).
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(¢) By applying a suitable magnetic field this technique can be modified to separate
charged microorganisms according to their masses. Consider three microorganisms with
masses m,, m, and m, (m, > m, > m,) located at the vertical mid plane of the two plates. The
three microorganisms start their journey at time ¢ = 0 with velocities u,, u,, u, in the direction
opposite to the electric field and travel a distance of 1.25 m under the influence of the electric
field by spending the same time ¢. At this moment the electric field is turned off and a uniform
magnetic field of flux density B is applied perpendicular to the direction of velocities of the
microorganisms . Then these microorganisms travel the rest of the journey under the influence
of this magnetic field.

(1)

To complete a distance of 1.25 m by the three microorganisms within the same time period ¢,
show that the initial velocities should satisfy the condition u, > u, > u,.

(i)  Derive an expression for the radius (R)) of the path of the microorganism of mass m_ in

9 Answer eit

terms of m,u, B and ¢.

her part (A) or part (B) only.

(A) In order to achieve less environmental pollution there is a tendency of using electric vehicles now.

There

are three major units in an an electric car as shown in the following block diagram.

Control Unit }—{ Motor/ Generator

The battery unit consists of a low voltage (12 V) battery and a high voltage (about 200 V) battery.
12V battery is used to supply power for horn, lamps, wipers etc. High voltage battery drives the
electric motor which then rotate the wheels.

Makin
unit.

(a)
(b)

(c)

(d)

(e)

g suitable voltage levels and various switching processes are the main functions of the control

The 12V battery is charged by passing a constant current of 5 A through it for 10 hours. What

is the amount of charge flown in this process?

(i) When the motor is working with a power of 40kW how much current is drawn from the
high voltage battery of 160 V?

(i1)) Some electric cars use 300V battery instead of 160V battery. State an advantage of
using 300 V.

The control unit reduces the voltage to charge the 12V battery from the 160V battery during

the charging process. Is it possible to use a transformer for this reduction of voltage? Give

reasons.

The battery of e.m.f. 160V has an internal resistance of 0.1 Q2. When a current of 100 A is

drawn from the battery to drive the motor,

(1) what is the potential difference across the terminals of the battery?

(il)) what is the power dissipation in the battery?

The electric car uses a regenerative braking system. +] |+

The motor turns into the mode of a generator when 140V 180V
breaking the car. The voltage produced by this B S
generator is used to recharge the battery (B) of e.m.f. 0.10 1.89Q

160V and internal resistance 0.1 Q. The control unit - [-
supplies the generated voltage to the battery (B) as

supply (S) of e.m.f. 180V direct current (d.c.) with an

internal resistance of 1.89 Q as shown in the diagram.

The total length of the connecting wires is 4 m. Calculate the cross-sectional area of the
connecting wires made of copper if the constant charging current is 10 A. (Resistivity of
copper is 1.72 x 10-*Qm)

A constant resistive force of 750N acts on the car when it is moving with a constant velocity v.
If the constant current drawn from the battery of e.m.f. 160V and internal resistance 0.1 Q is
100 A, find the value of the velocity v. Assume that the motor drives the car with an efficiency
of 90%.
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(B) (a)

(b)

A person waiting in front of a lift of the F™" floor of a multi-story building, could push the
button A (say B)) or V (say B,) to select the direction, up or down that he wants to go.

The signal m sent by the motion detector M and the signals b, and b, sent by the push buttons
B, and B, respectively are as indicated below.

m m = 1 when the lift is moving up

B m = 0  when the lift is moving down
1
% b, b, = 1  when B, is pressed
3 b, = 0  when B, is not pressed
2
% b, b, = 1  when B, is pressed
b, = 0  when B, is not pressed

A logic circuit has to be designed to meet the following conditions.
1. When B, is pressed the lift stops at the ™" floor only if it is in upward motion.
2. When B, is pressed the lift stops at the F™" floor only if it is in downward motion.
(i) Taking m, b, and b, as the inputs and Q as the output prepare a truth table to satisfy
above conditions.
Consider Q=1 represents the lift stops at the F*" floor
Q=0 represents the lift does not stop at the F*" floor
(i) Using the truth table, obtain a Boolean expression for Q and draw the relevant logic
circuit. (you may use logic gates with three inputs.)

Whenever there is a failure of mains power supply, the lift is automatically driven by a
battery backup. For this, another sensor (L) and a flip - flop (FF) are used.

! —° o
L —>— FF_
'R gz I

The output (/) of the sensor (L) is as follows.
/=1 when mains power is available.
/=0 when mains power is not available.

The outputs Q and QO of the flip-flop (FF) controls the supply of power to the lift as follows.
When O =1 thelift is powered up by the mains power.
0 =0 the lift is powered up by the battery backup.

(i) Draw a diagram showing how the signal / should be coupled to the inputs S and R of
the flip - flop. You are allowed to use only one additional logic gate for this.

(i1)) When the mains power is used, a green LED (G) should light to indicate it. When the
battery backup is used, a yellow LED (Y) should light to indicate it. In your diagram
show how the LEDs should be connected to O and O terminals.
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10 Answer either part (A) or part (B) only.

(A) (@)
(b)

Introduce (i) adiabatic and (ii) isothermal processes.

P x10°Pa

Figure (1)

Figure (1) shows the standard PV cycle fora Diesel engine. 0, 6,, 6 .and 0, are the temperatures
of the air mixture at the situations A, B, C and D respectively.
Process S—A (suction stroke);
Air at atmospheric pressure 1.0 x 10°Pa is drawn into the cylinder under constant pressure.
Process A—B (compression stroke);
In this stroke temperature of air mixture increases from 6,= 50°C to 6,= 1000 °C and the
pressure increases from 1.0 x 10°Pa to 35.0 x 10°Pa under adiabatic compression.
Process B—C (fuel injection and combustion);
Diesel droplets sprayed into the cylinder and the air-diesel mixture ignites. Temperature
increases from 6,= 1000 °C to 6.= 2000 °C under constant pressure expansion.
Process C—D (power stroke);
Temperature of air mixture decreases from 6,= 2000 °C to 6, = 850 °C under adiabatic
expansion.
Process D—A (exhaust stroke);
Pressure reaches to initial pressure of 1.0x10°Pa under constant volume. Temperature
decreases from 6, = 850 °C back to 6,= 50°C.
(1)  During the process A—B what is the heat exchange (AQ,, )?
(i1)  During the process B—C find the heat exchange (AQ, ) for a air-diesel mixture of 100 g.
(C, for air-diesel mixture = 1000 Jkg™' K™").
(iii) During the process C—D what is the heat exchange (AQ ., )?
(iv) During the process D—A find the heat exchange (AQ,) ) for a air-diesel mixture of 100 g.
(C, for air-diesel mixture = 750 Jkg™' K™').

(v)  For the complete process ABCDA find the net heat exchange (AQ, ).

(vi) What is the change in the internal energy (AU, ) for the complete process ABCDA?
(vii) For the complete process ABCDA find the net work done (AW, )?

(viii) What is the energy liberated by the fuel (i.e. energy input)?

(ix) Calculate the efficiency (e) of the engine.
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(B)

PET (Positron Emission Tomography) scanners are used heavily in clinical oncology, medical
imaging of tumors, and for clinical diagnosis of certain brain diseases. The widely used
radiopharmaceutical in PET scanners is fluorodeoxy glucose (C H, '"*FO,) commonly known as
FDG, where positron emitting radionuclide fluorine -18 is substituted for the normal hydroxyl
group at one of the C positions in the glucose molecule. The decay scheme of 'JF is given
below.
(a) lfF — 1:0 +e +v,

(1)  Name the particle v,.

(i1))  Rewrite the above decay scheme using nucleons (i.e. using protons and neutrons).

(ii1) Rewrite the above decay scheme using quarks and leptons.

(b) In a typical scanning application a dose of FDG solution is injected rapidly into a saline
drip running into a vein in a patient. Assume that the initial activity of injected ' F is
70MBgq and the half-life (7,,) of § F is 2.0 hours.

(1)  Give reasons as to why the half -life of a radiopharmaceutical cannot be extremely
small or very large.

(i1)) The activity A of a radioactive sample with N number of radioactive atoms is given

by the formula A = O'T7N
vh

acquire 70 MBq activity. Take the mass of one FDG molecule as 3.0 x 10 kg.

. Calculate the mass of FDG sample needed in order to

(iii)) During 2.0 hours after injection if the brain absorbs only 10% of the injected FDG,
calculate the activity of '} F inside the brain after 2.0 hours.

(¢) In practice, patients who have been injected with FDG are told to avoid the close vicinity
of especially radiation-sensitive persons such as infants, children and pregnant women,
for at least 24 hours.

(i)  What is the reason for this?

(ii)  Due to natural radioactivity (**C, °K), an activity of about 10*Bq is present in the
body of a typical person. Justify that 24 hours of waiting time is sufficient for a
patient injected with FDG with initial activity of 70 MBq.( Take 75 = 1.7x 107

(iii) Positrons emitted by ;*F annihilate with electrons present in the body and generate
two gamma rays. State two advantageous of using the PET technique in clinical
diagnosis.

(d) Since these radiopharmaceuticals have short half-lives one cannot store them for longer
periods. Therefore these have to be imported in large quantities or be imported frequently
and this process is very expensive. J'F is produced by bombarding protons onto '§ O
enriched water and the nuclear reaction that take place is given below.

18 18
p+80—> 9F+?

(1)  Identify the missing particle in the above reaction.

(i1)) The protons need at least 18 Me V to initiate the above reaction. Name the field
(electric or magnetic) that scientists are generally using to increase the kinetic
energy of charged particles.

(ii1)) Name a machine that scientists are using to increase the kinetic energy of protons
with the help of the field mentioned in (d) (ii) above.

% sk sk
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(02) Chemistry

Structure of the Question Paper

PaperI - Time : 02 hours
This paper consists of 50 multiple choice questions with 5 options. All questions

should be answered. Each question carries 01 mark. Total marks 50.

Paper II -  Time : 03 hours. (In addition, 10 minutes for reading.)
This paper consists of three parts as A, B and C. Some questions in these parts will
be based on practicals prescribed in the syllabus.

Part A - Four structured essay type questions. All questions should be
answered.
Question 1 :  General Chemistry
Question 2 :  Inorganic Chemistry
Question 3 :  Physical Chemistry
Question 4 :  Organic Chemistry

Each question carries 100 marks - altogether 400 marks.

Part B - Three essay type questions. Two questions should be answered.
Question 5 :  Physical Chemistry
Question 6 :  Physical Chemistry
Question 7 :  Physical Chemistry and Inorganic Chemistry

Each question carries 150 marks - altogether 300 marks.

Part C - Three essay type questions. Two questions should be answered.
Question 8 :  Organic Chemistry
Question 9 :  Inorganic Chemistry
Question 10 :  Industrial and Environmental Chemistry

Each question carries 150 marks - altogether 300 marks.

Total marks for paper II = 1000

Calculation of the final mark : Paperl = 50
Paper 11 =1000+20= 50
Final mark =100

~
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(02) Chemistry
Paper I
Important :
*  Answer all the questions.
* Select the correct or the most appropriate answer.
(A separate sheet will be provided to mark answers for multiple choice questions.)

Universal gas constant R 8.314JK-"mol™!

Avogadro constant N, = 6.022 x 10*mol™'!
Planck's constant h = 6.626 x107*Js
Velocity of light ¢ = 3x108ms!

1.  Which of the following elements has the lowest third ionization energy?
(1) Mg (2) Ne (3) N 4 P (5) Cl

2. Which molecule from the molecules given below consists the highest number of pi (t) bonds?
(1) H,SO, (2) H,SO, (3) HNO, (4) H,PO, (5) HCIO

4

3. Which statement is true regarding [Al(OH),]™ ion?
(1) Tts central atom hybridization is sp?.
(2) Its total number of lone pairs of electrons is 8.
(3) It contains d electrons.
(4) Its number of sigma (o) bonds is 4.
(5) Its total number of electrons in the valence shell is 28.

OH
I
4.  The IUPAC name of the compound CH, —O —ﬁ —CH :? —CH—CH, is
0 CH,CH,
(1) methyl-3-ethyl-4-hydroxypent-2-enoate (2) methyl 3-ethyl-4-hydroxypent-2-enoate
(3) 3-ethyl-1-methoxy-1-oxopent-3-en-4-ol (4) 3-ethyl-5-methoxy-5-oxopent-3-en-2-ol

(5) methyl 3-ethyl-2-hydroxypent-3-enoate

5.  The production process which produces a gas as a by-product giving the highest contribution to
global warming is,

(1) Soap production (2) Nitric acid production (3) Iron production
(4) Sulphuric acid production (5) Bio - diesel production

6.  Which one of the following compounds undergoes self condensation in basic condition?

OH CH,
| [ CH,—C=0
(1) CH,—C—C=0 (2) CH,—C—C=0 3
‘ ‘ H
CH, H CH, H
(4) @CHO (5) H—C=0
H

7.  Consider the following reaction at 25 °C.
CO,(g) + 2NH,(g) —> CO(NH,),(s) + H,O(/) ; AH® = -134kJmol™'
Which of the following is correct regarding this reaction?
(1) AS° is always a negative value for the reaction.
(2) AH® increases with the temperature.
(3) The decrease in the entropy change can determine the spontaneity of the reaction.
(4) The reaction is spontaneous at all temperatures.
(5) At high temperatures the value of AG® becomes more negative.
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10.

11.

12.

13.

14.

At a given temperature, k is the rate constant of the first order elementary reaction A(g) — B(g) + C(g).
At the initial stage (=0) pressure of the system is P, and after time 7, pressure is P,. What is the rate
of the reaction at this instant?

(1) k(P,-P)) (2) k(P,-P) (3) k(2P -P,) (4) k(P -2P,) (5) 2k(P,-P)

Which of the following solutions cannot be used to distinguish two aqueous solutions of BaCl, and
Ba(OH), from each other?

(1) MgCl,(aq) (2) AgNO, (aq) (3) (NH)),SO,(aq) (4) Na,Cr,0.(aq) (5) Na,CO,(aq)

5
The mole fraction of NH NO, is 6 in a solid mixture that consists only NH,NO, and CaCO,. The
percentage mass of CaCO, in the mixture is, (N=14,H=1,0=16,Ca=40,C=12)
(1) 20% (2) 40% (3) 60% 4) 67% (5) 80%

Which of the following statement is incorrect with regard to water pollution.

(1) NO, and PO, ions contribute for the reduction of dissolved oxygen in water.

(2) Amount of dissolved oxygen in water is decreased when dissolved organic matter is present.

(3) Amount of dissolved oxygen in water is decreased when heavy metal ions are present.

(4) Oxygen circulation process in the blood is affected by taking water containing excessive
amount of NO," ions.

(5) Certain bacteria contributes for the addition of iron into water.

Which of the following statement is correct for the membrane cell used in the production of NaOH?
(1) Anode of the cell is graphite rod.

(2) NaOH is produced and Cl, gas is evolved in the cathode compartment.

(3) OH- ions travel from cathodes to anode through membrane.

(4) NaOH is produced and H, gas is evolved in the cathode compartment.

(5) 60% NaOH solution is obtained as the final product.

Which of the following statement is false regarding C,H.NH,? It

(1) is more basic than Aniline.

(2) reacts with NaNO,/dil. HCI and evolves N, gas as a product.

(3) reacts with alkyl halide and give mixture of products.

(4) shows nucleophilic substitution reactions with aldehydes and ketones.
(5) forms salts with dilute mineral acids.

Consider the following reaction.

PCl,(g) + Cl(g) = PCl(g) + Energy
At 25°C in arigid closed container, certain amounts of PCI,(g) and Cl(g) are mixed and allowed to
reach above equilibrium. The following statements are mentioned as reasons to increase number of
moles of PCl(g) in equilibrium.

A - reduce the volume of the container at a constant temperature.

B - increase the temperature at a constant volume.

C - addition of a certain amount of Ar gas into the container at constant temperature and volume.
What is/are true among above statements?
(1) A only. (2) B only. (3) A and B only.
(4) A and C only. (5) B and C only.
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15.

16.

17.

18.

19.

20.

The volume of 0.01 moldm™ K. Cr,O, (cm’) required to react completely with 25.00 cm® of
0.02moldm™ of Fel, aqueous solution in acidic medium is,
(1) 8.33 2) 10.00 (3) 16.67 (4) 20.00 (5) 25.00

At room temperature solute X is dissolved in a system with two immiscible solvents A and B,
which are in contact with each other. X present as single molecule (X) in solvent A. In solvent B, n
number of molecules of X associated to form X molecules. Then nX — X  equilibrium exists, with
equilibrium constant K . In addition, a few single molecules of X also present in solvent B. If C,
is the concentration of X in solvent A, C, is the concentration of free - X in solvent B and C, is the
concentration of X in solvent B, and partition coefficient of the system is K ; which of the following

gives the .—2— ratio?

C
1 3

C, C, C,
1) &= @ 5 3 & @ & ) &

3 1 2

Consider the following bond energies at 25 °C,
Bond Bond energy/ kJ mol™!
A-A 150
B-B 250
A-B 200

The enthalpy change AH® (kJ mol™') of the reaction, A (g) + 3B,(g) — 2AB(g) is,
(1) =300 (2) 300 (3) =500 (4) 500 (5) 1200

Consider the following equilibrium in a closed rigid container of volume 1.0dm? at 50 °C.

250,(g) + O,(g) = 250,(g)
At 50 °C a moles of SO,(g) and b moles of O,(g) are placed in the vessel. After reaching the
equilibrium, it was found that x moles of SO,(g) were present in the container. Equilibrium constant
K. for the forward reaction is,

(a -2x)%(b -x) x2 x2

M X7 @ G- b-n G G- b =050
(a = x)*(b -0.5x) x?

(4) e (%) @200 -

Which of the following organic compound shows geometrical isomerism?
(1) 3,3-dibromo-1-butene (2) 2-bromo-1-butene
(3) 1- bromo-2-methylpropene (4) 1-bromo-2-butene
(5) 1,1-dibromo-1-butene

Upon the addition of 42.5 g of a mixture of K and Na metal pieces, to 1.0dm* of distilled water at
25°C, mass of the gas evolved was 0.5 g. The pH value of the solution produced is,
(Na=23,K=39,H=1,0=16)

(1) 0.3 2 1.7 3) 130 4 13.7 (5) 140
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21.

22,

23.

24.

A required mass of solid Nal is dissolved in a certain quantity of water to prepare a 1.00 moldm™
solution of Nal at 25 °C. When two Pt electrodes were dipped in this solution and connected by a
conducting wire, which of the following shows overall cell reaction and electro motive force (e.m.f.)
of the cell at 25°C?

E°iir=0.53V, E°nom,=-0.83 V
(1) 2I'(aq) + 2H,0()) — L(s) + H(g) + 20H (aq) ; -0.30V
(2) 2I'(aq) + 2H,0(/) — L(s) + H,(g) + 20H (aq) ; +0.30V
(3) L(s) + H(g) + 20H (aq) — 2I°(aq) + 2H,O()) ; -1.36 V
(4) L(s) +H,(g) + 20H (aq) —= 2I"(aq) + 2H,0()) ; +1.36V
(5) L(s) +H,(g) + 20H (aq) — 2I(aq) + 2H,0(/) ; 0.00V

At 25°C, what is the pH of a buffer solution prepared by mixing 250.00 cm® of 2.20 mol dm™
CH,COOH and 250.00cm’ of 2.00 moldm~ NaOH?

(For CH,COOH acid, at 25°C K_=1.0x10""moldm™)

(1) 4 2) 5 3) 6 4 7 (5) 8

Of the compounds given below, which can be used to prepare Grignard reagent?

CH,=CH H
CH,CH,
(1) H=C=C—CH—CH, ) 3)
Br CHZ_ Br
Br CH,
[l

(4) CH,—C—CH,CH,CH,Cl (5) CH, _C|H —C=C—CH,CH, —Br

NH

2

Electroplating of a metal X with molar mass M was done by electrolyzing aqueous solution of XCl,
for 10 hours with a constant current of I A. Which of the following gives the maximum mass of X
that could be plated? (Faraday constant is F).

3600x 10xIxM 3600x 10xIxM 10x60xIxM
(1) . ) e 3) —F——
10x60xIxM 10xIxM
) — 5 5 ===
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25.

26.

Consider the reaction sequence given below;

COOH CHZ—NH@
Q@ —ree—r-@
Br

Which answer in the following shows the most appropriate structures for P, Q, R respectively?

0]

I
cocl  cocl C—NH@ OH cy,—pr CH,—Br
m@»@@ NCNOREC!
Br Br Br
0

cocCl —NH @ COOH  COCl H —NH @
<3>@»@ @ & da
Br Br Br Br

o L@ |-

(5) ,
Br

CH,CH,CH,CH =CH,

The product formed, when compound A was reacted with

CHO LiAIH, followed by the addition of water is,
COOH
A
CH,CH,CH,CH =CH, CH,CH,CH,CH =CH, CH,CH,CH,CH =CH,
(1 (2) 3)
CH,OH CHO CH,OH
COOH CH,OH CH,OH
CH,CH,CH,CH,CH, CH,CH,CH,CH,CH,
“) (5)
CHO CH,0H
COOH CH,0H
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27.

28.

29.

Given below are some experimental information of three isomers of A, B, C with molecular formula
C.H O.
57710

A - shows geometrical isomerism and decolourizes Br, water.

B - shows enantiomerism and does not gives an orange colour precipitate with Brady's
reagent.

C - gives silver mirror with Tollens' reagent.

Answer with correct structures of A, B, C are respectively,

(1) CH,CH=C—CH,0H, CH,CH,—CH—CHO and CH,CHCH,CH,CHO
CH, OH 0 CH

| | I [
(2) CH,=C—CH,CH,0H, CH,=CH—CH—CH,CH, and H—C—CH,CHCH,
3

jren ™ I
(3) CH,CH,—C=CH,, CH,CH,—CH—CHO and CH,CH,—C—CH,CH,

CH, CH,
(4) CH,CH=CHCH,CH,OH, CH,=CH— ClH —CHOH  and CH, —:c —CHO
CH,
OH CH,OH

I
(5) CH,CH,CH=CHCH,0H, CH,=CH—CH—CH,CH, and CH,—CH—CH=CH,

Which of the following is correct for the energy range of a photon of visible light in the wave length
range A, to A, (nm) (A, < A)?
(h = planck constant, ¢ = velocity of light)

1 _ 1 o 1 _1 9 A - -19
(1) he (7\1 7»2>XI0 ] ) he (k2 kl)x 10°] (3) he ( i ) x 10°]
4) he (7»1—7»2)X 107197 (5) he (i—i)x 107197

AA, A A,

In an experiment Vem® of H,(g) was collected at the pressure P and at temperature 7' by downward
displacement of water. Saturated vapor pressure of water at this temperature is P; o- The ratio of
number of moles of H,(g) to H,O(g) and ratio of average speeds of H (g) to H,O(g) are respectively.

P-P P-P;
(1) —— 10 and 3 (2) -~ 10 and % (3) —p-and3
H,0 H,0
_P B
() P, and 3 (5) pg, and &
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30.

Consider the following reaction.
Br

Brz/ FeBr3
—_—>

Which answer shows a correct step in mechanism of the above reaction.

(1) Br, + FeBr, — Br — Br — FeBr, + Br*

+ — Br

) Br—k;?r—FeBr3 — @ + FeBr,
+ Br

(3) Br—k;'Sr—FeBr3 — ©+ + FeBr, + Br,
+ H

4) Br—k;?r—FeBr3 — ©<+Br+ FeBr,

Br Br
) @H‘/\FeBrS — @ + HFeBr,

For each of the questions 31 to 40, one or more responses out of the four responses (a), (b), (¢) and (d)
given is/are correct. Select the correct response/responses. In accordance with the instructions given
on your answer sheet, mark

(1) if only (a) and (b) are correct.

(2) if only (b) and (c) are correct.

(3) if only (¢) and (d) are correct.

(4) if only (d) and (a) are correct.

(5) if any other number or combination of responses is correct.

Summary of above Instructions

&) 2) 3) “) &)
Only (a) and (b) | Only (b) and (c) | Only (c) and (d) | Only (d) and (a) | Any other number or combination
are correct. are correct. are correct. are correct. of responses is correct

31.

32.

Ions consisting 'O and SN are given below. Among these ion(s) contain(s) higher number of
neutrons than electrons?
(a) NO; (b)y N, () NO; (d OF
Which of the following statement/s is/are true regarding O, and O,,

(a) Bond length of O, is less than the bond length of O,.

(b) Dipole moment of both species is zero.

(c) O, gas is a green house gas eventhough O, is not.

(d) Ozone layer consist of O, and O,.
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33.

3.

3s.

36.

In an experiment to determine the molar enthalpy change of dissolution (AH, . ) of urea in
water, 6 g of urea (H,NCONH,) was dissolved in 100 g of water in a calorimeter at 25°C. The final
temperature of the solution was found to be 22 °C. Assume that no volume change occurs during
dissolution of urea in water and density of solution is same as that of water (1.0 gcm™), no heat loss
occurred and specific heat capacity of the solution is 4.0J g 'K-'. Which of the following statement/s
is/are better describe the above experiment?

H=1,C=12,N=14,0=16)

(a) During the dissolution of 6 g of urea 1.2kJ of heat is released to the surroundings.

(b) During the dissolution of 6 g of urea 1.2kJ of heat is absorbed by the system.

(¢) During the dissolution of 1 mole of urea 12 kJ of heat is absorbed by the system.

(d) During the dissolution of 1 mole of urea 12kJ of heat is released to the surrounding.

In any unimolecular reaction which is not at equilibrium,

(a) Only one reactant is present in the rate determining step.
(b) In the slowest step both molecularity and order is one.
(¢) Molecularity is one and it is zeroth order.

(d) Both molecularity and order are zero.

Consider the organic compounds given below.

0 0
I I
H,N —(CH,), —NH, Cl—C —(CH,),—C—Cl CH, —CH = CH,
A B C
I I
HN—C—(CH,), —C —Cl OH — (CH,), —OH
D E

Which statement/statements below is/are true about the above organic compounds.
(a) Aand B can be used to prepare a type of polyester.

(b) A and B can be used to prepare a type of nylon.

(¢) C can be used to prepare a type of addition polymer.

(d) D can be used to prepare a type of nylon.

1.0 mol of HI(g), 0.2 mol of H,(g) and 0.5mol of [ (g) were placed in a rigid closed container with
volume 1.0dm?, and allowed to reach equilibrium at 750 K.
2HI(g) ==H,(g) +L(g) ; K.=25x%x10". Q.. is reaction quotient.
Which of the following statement(s) is/are correct regarding this system?
(a) Initially Q. > K. ; reaction proceeds to produce more HI(g).
(b) Initially Q. > K. ; reaction proceeds to produce more I,(g) and H,(g).
(c) Initially Q. > K. ; more H,(g) and I (g) consumed.
(d) Initially Q. < K. ; more H,(g) and I (g) consumed.
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37.

38.

39.

40.

OH

CH,CH,OH
A B

What is/are the most correct statement/s about two compounds A and B given above.

(a) Rate of nucleophilic substitution reactions of A is higher that of B.

(b) A undergoes electrophilic substitution reactions whereas B does not do so.

(¢) In A, C—O0O bond has partial double bond nature and in B, C —O bond is a single bond.

(d) Carbon which is combined to oxygen in A is more electron deficient than carbon atom corresponds
to B.

Cooling of the following equilibrium system changes its colour from green to blue.
Cu*'(aq) + 4Br (aq) = [CuBr4]2'(aq)

blue green

Which of the following statement/s is/are correct regarding the above system when cooled?
(a) The value of K. decreases. (b) Initial Q. is greater than K.

(¢) Forward reaction is exothermic (d) The value of K. increases.

In endothermic reaction A (g) + B,(g) —= 2AB(g) which occurs in a closed container at 298 K, rate
equation is, rate = k[A (g)][B,(g)]. Which of the following statement(s) is/are better describe this
reaction?

(a) When A (g) is added at constant temperature and volume, rate increases.
(b) When volume of container is increased at constant temperature, rate decreases.

(¢) When a catalyst is added at constant temperature and pressure, activation energy of the reaction
decreases.

(d) When A (g) is added keeping temperature and volume constant, rate decreases.

Heating of small amount of KMnO,(s) by using platinum wire,
(a) Turns the Bunsen flame in to dark green.

(b) Increases the brightness of the Bunsen flame.

(c) The solid residue formed consists of K MnO, and MnO,,.
(d) Disproportionation reaction occurs.
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41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

In question numbers 41 to 50, two statements are given in respect of each question.
From the Table given below, select the response out of the responses (1), (2), (3), (4) and (5) that best
fits the two statements and mark appropriately on your answer sheet.

response | First statements Second statements
(1) True True, and correctly explains the first statement
(2) True True, but does not explain the first statement correctly
3) True False
4) False True
&) False False

First statement

Second statement

Black colour precipitate is formed when H,S

gas is bubbled through aqueous solution of
AgNO,.

Ag* is precipitated as Ag,S in group I in the
group analysis of cations.

Temperature of the lower part of the blast
furnace is around 1300 °C.

All the reactions occur in the blast furnace are
exothermic.

Nucleophilic substitution reaction rate of
carboxylic acid is greater than acid chlorides.

Electron deficiency at carbonyl carbon of
carboxylic acid is greater than carbon of acid
chlorides.

At room temperature when a Zn rod is
immersed in a ZnSO,(aq) solution, the potential
difference between the Zn rod and the solution
is the electrode potential.

At room temperature when two different
electrodes are connected through a salt bridge,
the potential difference between the two
electrodes is the electromotive force of the cell.

Covalent character of Nal is greater than that of
NaF.

Polarizability of halide ions increases with
increasing radii.

NaClO, can be obtained by the reaction between
NaOH and Cl,.

NaOH can act as an oxidizing agent.

All the addition polymers are saturated.

Addition polymers can be formed by only
unsaturated monomers.

Aqueous solutions of Cu*, Zn*" and Fe*
produce clear transparent solutions with excess
aqueous NH..

All 3d cations containing vacant valence
orbitals form complex ions by gaining lone pairs
of electrons from NH,.

For an equilibrium system with an endothermic
forward reaction, increasing of temperature
causes the position of equilibrium to shift
towards left.

Increasing temperature of endothermic
equilibrium reaction causes to increase the value
of equilibrium constant.

CH,(g) does not behave as an ideal gas at high
pressures.

Gaseous molecules get closer at high pressures
and the volume of the gas is a considerable
percentage of the volume of the vessel.
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(02) Chemistry

Paper 11
Important :

* Answer all the questions in Part A.
*  Answer four questions selecting two questions from Part B and two questions from Part C.

Part A - Structured Essay
1.(a) Consider the first seven elements in the third period of the periodic table.
(1) Identify and write the symbols of the elements showing the following properties.
I. highest second ionization energy

II. highest melting point

III. amphoteric property

(i1) Write the chemical formula of the compound formed by the reactions of elements having the
highest and the lowest electro-negativities from the above elements.

(25 marks)
(b) NO and NO, are odd electron compounds of nitrogen containing an unpaired electron on each N.

(i) Draw the most acceptable Lewis structures for NO and NO,,.

(i1) Write the chemical formula and IUPAC name of the compound formed when NO and NO, react
with each other.

(iii) Draw the most acceptable Lewis structure for the compound state in (ii) above.

(iv) Draw the resonance structures associated with the compound in (iii) above.
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(v) From the resonance structures drawn above (iv) which structure/structures largely contribute to
the true structure?

(vi) Which is the weakest bond in a molecule of the compound in (ii) above? State the reason for
your choice.

(vii) If the compound in (ii) above is heated to a higher temperature, what would you expect to
happen?

(viii) Label the two N atoms as N, and N, in the structure in part (iv) above and complete the table
below.

N N

1 2

hybridization

electron pair geometry

shape around the atom

Oxidation number

(50 marks)

(c¢) Arrange the following (i) - (v) in the ascending order of the property as given in parentheses.

(i) K,CO,, MgCO,, CaCO,, BaCO, (decomposition temperature)

(i) H,CO, CO, CO,, COCI, (electronegativity of carbon)

(iii) NO,”,NO,”, NO",NOF (N —O bond length)

(iv) energy released in the process M(g) + e — M (g) Where M is C, F, Mg and Cl.

(v) C,HOH, CH,CH,COOH, C H,CHO, C. HOCH, (saturated vapour pressure at STP)

(25 marks)
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2(a) An alloy containing Al and Mg metals only and is weighing 3.0 g reacted with 0.10 mol dm=,
aqueous solution of NaOH. The volume of gas evolved at STP was 1680 cm’.
(Al1=27, Mg =24 ; 1 mole of gas at STP occupies a volume of 22400 cm?)

(i) Write relevant balanced chemical equations for above process.

(iii)) Another portion of the alloy weighing 3.0 g of the above alloy is completely reacted with dilute
HCI solution. Write the relevant balanced chemical equations for the reactions with HCI.

(50 marks)

(b) TiFeO, is a stable compound. Given that the oxidation states of the two metal ions are different,
(i) Stare the oxidation states of the two metal ions.
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(i) Predict the colour of the solution giving reasons, when TiFeO, is dissolved in HCl acid.

(25 marks)

(c) Five test tubes labelled as A, B, C, D and E contain white solids. These are ZnCO,, Ca(NO,),,
NH,NO,, Li,CO, and NaNO, (not in the same order). The observations of experiments done to
identify each compound is given below.

Compound Vigorous heating Residue
A no solid residue -
B gzlslow solid residue + colourless became white on cooling,
. . . dissolve in dilute HCl and subjected to the
C white solid residue + brown gas flame test. Brick red colour observed.

dissolve in water giving a clear solution which

white solid residue + colourless gas | {;::nq pink with phenolphthalein.

E white solid residue + colourless gas | gives brown colour gas with dilute HCI.

(1) Identify the compounds A, B, C, D and E.

(25 marks)
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3(a) I'(aq) ion is oxidized to hypoiodite, [IO"(aq)], when reacted with hypochlorite, [CIO"] in basic
medium as follows.
_ _ OH (aq) _ _
I'(aq) + ClO(aq) — ~ I07(aq) + Cl(aq)
Initial rate method was used to study the kinetics of the above reaction at 25 °C. The time taken to
occur a known concentration change in 107(aq), A[IO™(aq)] was measured. The results obtained in
such an experiment are shown in the following table.

. Initial [["(aq)] / | Initial [C1O™(aq))/ A[107(aq)]/ . Initial rate /
Experiment moldm™ moldm™ moldm™ Time/(s) moldm=s™!
1 0.010 0.020 0.015 100 |
2 0.030 0.020 0.090 200 |
3 0.010 0.080 0.180 300 |,

(1) Calculate the initial rates in each experiment and fill the relevant column.

(ii) By taking a and b as orders of the reaction with respect to I"(aq) and OCl (aq) respectively
and K as the rate constant of the reaction at 25 °C, Calculate values of a, b and k.

(iv) A separate set of rate measurement experiments was carried out by keeping the concentration
of [I"(aq)] constant with different concentrations of [ClO™(aq)]. Compare the variation of rate
with [ClO™(aq)] in a graph, if such experiments carried out with and without a catalyst.

(60 marks)
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(b) (1) Write a mathematical expression for Raoult's Law, and define the terms appearing in it.

(i) At 50°C, 43 g of liquid hexane(C H,,) is mixed with 39 g of liquid benzene (C H,). At 50°C
saturated vapor pressures of pure hexane and benzene are 75 kPa and 50 kPa respectively.
Calculate the total vapor pressure of the mixture at 50°C. (C=12,H=1)

(40 marks)

4.(a) A, B, Cand D are four compounds which are isomers of molecular formula C,H Br. Only A shows
optical isomerism. The carbon skeletons of B and D are same and it differs from the skeleton of A.
Dehydrobromination followed by addition of HBr to D produces B.

(i) Draw the structures of A, B, C and D in the boxes given below.

A B
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with aqueous NaOH to give compounds with molecular tormula C H O.

I.  Draw the structures of the products X and Y formed by B and C with aqueous NaOH.

B _2queous NaOH X

C -2queous NaOH Y

II.  What are the type(s) of reactions that occur in B and C from types given below?
(Electrophilic addition A, Electrophilic substitution S, , Neucleophilic substitution S, ,
Neucleophilic addition A, Elimination reaction E)

B C

(ii1) State a simple experiment to distinguish X and Y from each other with the relevant observations.

(40 marks)

(b) Draw the structures of the main product formed in reactions given below in the boxes given below.

CH,CH,
(i) CH,CH,—C—Br
CH, CH,

(l)H
conc. H SO
(i1) <§>—CHZ—C|—CH3 24
H
MgBr
0 (i) excess @

I I
(iii) CH,—C—CH,—C—O—CH, (dry ether)
* ' (i) H,0

alcoholic KOH
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HgSO,/dil. H,SO,

iv) CH,CH,—C=C—H
(v) CHCH, 60°C

(i) NaNH,
(ii) CH,CH,Br

(V) CH,—C=C—H

(25 marks)

(c) Primary aromatic amine of A was subjected to the following reaction sequence.

NaNO,/dil. HCI

CHN T C,HN,Cl
(A) (B) lCuCN/KCN
H,0*
CHO0,<————CHN
(D) (©)
H*/ KMnO '

4 i/ COOH eXCess Cl,

sunlight

COOH  CHCLO,

(E)

(i) Draw the structures of A, B, C, D and E in the boxes given below.

A B
C D
E
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(i1) Draw the structure of the product formed when compound A reacts with CH, —C —CH, .

(ii1) Draw the structure of the product formed when compound B reacts with phenol in the presence
of NaOH at 0 - 5°C.
(35 marks)
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Part B - Essay

5(a) At600 K, arigid closed 5.00 dm® vessel contains 56 g of N,(g) and 64 g of O (g). At 600 K,

RT
(1)
(i)

(iii)

(iv)

V)

=5.0x10°Jmol (N =14, O = 16)

What is the total pressure of the gas mixture in the vessel?
Temperature of the above gas mixture is decreased to 300 K. Calculate the partial pressures of
N,(g) and O,(g) under the new condition. At 300K, RT = 2.5 x 10’ Jmol™".
In a separate experiment, 0.16 mol of NO,(g) was introduced into a 5.00 dm’ rigid container at
600K, allowed to reach the following equilibrium and the pressure in the container was found
to be 2.0x10°Pa.

2NO,(g) = 2NO(g) + O,(g)

Calculate K, and K. for the above equilibrium at 600 K.

At 600K, 0.20mol of NO,(g), 0.10mol of NO(g) and 0.05mol of O (g) are placed in 1.00 dm*
rigid closed container and allowed to reach the equilibrium. With the help of your answer for
K . in part (iii) above, compare (increase or decrease) the equilibrium concentrations of NO,(g),
NO(g) and O,(g) with their initial concentrations, by considering reaction quotient (Q ) at the
initial point.

In an another experiment, 0.20 mol of O (g) were added to 5.00 dm’ rigid vessel containing
0.20mol of NO(g) at 600K. The added O,(g) reacts with the NO(g) in the container.

I.  Write balanced chemical equation for the reaction occurring in the container.
II. Calculate the total pressure in the container assuming that the reaction take place

completely. (75 marks)

(b) Liquid heptane C_H, (/) undergoes complete combustion as follows.
AH¢, = Standard Enthalpy of Combustion

(1)

(i)

C.H, (D + 110,(g) = 7CO,(g) + 8H,0()) AH®, = -4850kJmol~!

Using the information given below, calculate Standard Enthalpy of Formation AH'.of C_H (/)
in kJmol™!

AH’,/ kJmol™
CO,(g) -393.5
H,0()) _285.8

In a practical examination, a student was instructed to determine the standard neutralization
enthalpy (kJmol™") AH®_ for the reaction, HCl(aq) + NaOH(aq) — NaCl(aq) + H,O(/).

1.00 mol dm~* HCI and 1.00 mol dm= NaOH solutions, measuring cylinders, polystyrene cup
and a thermometer were provided.
I. Explain how you would design the above experiment and the necessary assumptions to be
made in the process.
II. What are the measurements those have to be made for the estimation of the heat, q released
in the experiment?

ITI. 1In a certain experiment, 200.00 cm? of 1.00 moldm= HCl and 200.00 cm?® of 1.00 mol dm™3
NaOH solutions at 25 °C were mixed in a polystyrene cup and the maximum temperature
was found as 31.5°C. Calculate the AH®  (kJmol™) for the reaction. You are given that
density of water is 1.00 gcm™ and specific heat capacity of water is 4.2Jg ' K-,

IV. The student repeated the experiment with the same volumes in (III) by using of 2.00 mol
dm™ HCl and 2.00 mol dm= NaOH solutions. Here,

(A) Is the value of q increased, decresed or stable? Give reasons for your answer.

(B) Is the value of AH®  increased, decresed or stable? Give reasons for your answer.
V. Ifthere was a significant amount of heat lost during the experiment, how would this affect

the value of AH® _?

(75 marks)
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6(a) At25°C propanoic acid C,H,COOH(aq) ionizes in aqueous solution as given below.
C,H,COOH(aq) + H,0(/) == H,0"(aq) + C,H,COO(aq)
at25°C K = 1.00 x 10~ *moldm™
(1) Write the expression for the acid dissociation constant K .
(i) Calculate the pH of 0.100moldm~ C,H.COOH(aq) solution at 25°C.
(iii) At 25°C, 25.00 cm? the solution in (ii) was titrated with 0.100 mol dm= NaOH solution.

1.  State whether the mixture at the equivalence point is acidic or basic by using an appropriate
reaction.

II. Calculate the value of pH.
(at 25°C, K = 1.0 x 10~"*mol*dm=°)

(60 marks)
(b) At25°C, following equilibrium exists in an aqueous saturated solution of Ag,CrO,.
Ag CrO,(s) == 2Ag'(aq) + CrO,* (aq) K, =32x 10-"mol*dm™ at 25°C

(i) Write the expression for solubility product constant of the above system.
(ii) Determine the concentration of [Ag*(aq)] in a saturated solution of Ag,CrO, at 25°C.
(iii) Calculate the maximum mass of Ag ,CrO,(s) in grams that can be dissolved in 100.00 cm® of
water at 25°C. (Ag,CrO, = 332 gmol™")
(60 marks)

(c) State the conditions to be satisfied for the application of distribution law in the determination of
partition coefficient, K| of a system formed by dissolving a solute in two immiscible solvents.
(30 marks)

7(a)

Sn

1.0moldm= 1.0moldm™
Sn(NO,), X(NO,),

An electrochemical cell was constructed by using Sn and unknown metal X electrodes as shown in
the above diagram at 25 °C. When the switch is kept 'ON' for some time, the mass of the Sn electrode
was increased.

(i) Giving reasons identify the anode and cathode.

(il)) Write down the half - reactions of above cell by identifying the oxidation state of X.

(iii) Indicate the direction of electron flow.

(iv) At25°CE° .., =-0.14V. It was found that electro motive force of cell E°_, as +0.60 V. What
is the value of E° ;. electrode. Is the answer consistent with the half reactions identified in (ii)
above?

(v) Write the overall cell reaction when the cell is operation.
(vi) How many moles of electrons are transferred when 1.0 mol of Sn**(aq) is consumed in the cell.
(vii) At 25°C, an electric current of 1.0 A is passed through the cell for one hour. Calculate the mass
of Sn (in grams) that is deposited on the Snelectrode.
(Sn = 119, Faraday constant (F) = 96500 C)

xX3x

(75 marks)
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(b) (i) A and B are two octahedral coordination compounds with molecular formula CoN,H ,Br,O,.
H atoms exists as NH, only. In both compounds cobalt is in the same oxidation state. Only
compound B gives a pale yellow precipitate with AgNO,(aq) that is insoluble in dilute NH, but
soluble in conc.NH,.

I. Of above compounds what is the oxidation state of Co?
II. Write the complete electronic configuration of Co ion given in above.
III. Identify common ligands coordinated in compounds A and B.
IV. Give the structural formule of compounds A and B giving reasons.
V. Give a chemical test to identify the anion in compound A.
(25 marks)

(¢) This question is based on an experiment carried out to determine dissolved oxygen content in a water
sample. An amber colour bottle was completely filled with the water sample that has to be tested
and alkaline KI and MnSO, solutions are added immediately using a dropper in small amounts. The
bottle was closed and mixed and then a small amount of conc. H,SO, solution was added. When
reactions are completed, 50.0 cm® from solution was taken into a titration flask, and titrated with
0.002moldm™ Na S O, solution.

(i) Explain why an amber colour bottle should be used in this experiment.
(i) Explain why KI solution used in here should be alkaline.
(iii) Why H,SO, acid used should be concentrated?
(iv) What is the indicator used in the titration? The indicator is usually not added at the beginning
but closer to the end point. Explain the resons.
(v) Identify the chemical species that reacts with dissolved oxygen in the water sample and write
the balanced ionic equation.
(vi) Write balanced ionic equations for all other reactions taking place.
(vii) If the burette reading is 20.00 cm?, calculate the dissolved oxygen content in moldm= and in
ppm. Assume that the density of the solution is 1.0gcm™. (O = 16)
(50 marks)

Part C - Essay

8 (a) Consider the organic compounds A and B given below.

OH
5 CH,—C—CH,—CH,
I CH,
C—O—CH—CH,CH,
o &
A B

Write down the appropriate path for the conversion of A to B. Your conversion should not be more
than eight steps and no other organic compound can be used as reagents.

(50 marks)
(b) Work out the following conversion using not more than six steps.
OHH O
CH,—C=C—H — CH3—CH2—C:—(:3—8—H
H CH,
(30 marks)
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(¢) Consider the compounds E, F, G and H given below.

0
I I

E CH,—C—NH, F CH,—C —ClI

G CHCHCI H CH,CH,NH,

(1) Indicate whether the reactant pair of E and G or F and H can be used to prepare the compound,

CH, _C—nNH— CH,CH, .
(i1) Give reasons for selecting particular pair of reactant and also not to select the other reactant
pair.
(iii)) Draw the structures of the products formed by the reaction between G and H above.
(40 marks)

(d) (1) Draw the structure of the intermediate positive-ion formed in the reaction between CH, = CH,
and Br /CCl,.
(ii) When the above reaction is carried out in the aqueous medium, Br —CH, —CH, — OH is formed
as a product. Suggest a mechanism considering that H,O molecule can act as a nucleophile.
(30 marks)

9(a) A is a coloured solid. Addition of dil. H,SO, to it gives a colorless gas B and solution C. Precipitate
D is formed by the addition of dil. NH,(aq) to solution C. Further addition of NH,(aq) dissolves
the precipitate and gives a dark blue solution E. Addition of dil.HCI to the solution C, followed by
bubbling H,S(g) doesn't form a precipitate. When gas B is bubbled through acidic K,Cr,0,, a green
turbid solution is formed.

(1) Write chemical formulae of A, B, C, D and E.
(if) Write the balanced chemical equation for the reaction between A + H,SO,.
(iii) Write the balanced chemical equation for the reaction between B + K,Cr,O, using half ionic
equations.
(30 marks)

(b) R is a well water soluble crystalline white compound with high boiling point (1304 °C) and high
melting point (661 °C). Tests were carried out using an aqueous solution of R and the observations
obtained are given in the following table.

Experiment Observation
1. Addition of acidic KIO, solution Brown color solution
2. Addition of aqueous Cu(NO,), solution Reddish brown turbid solution labeled as S.

Disappearance of reddish brown colour and

3. Addition of Na,S,O, solution to solution S appearance of a white precipitate

4. Flame test with solid R Yellow colour flame

(i) Identify R.
(il)) Write balanced chemical equations for the above tests 1, 2 and 3.
(iii) Briefly explain why should R has high boiling and melting point.
(30 marks)
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(c) 10.0g of alloy containing only Fe, Cr and Ni when heated with dil. HNO, dissolved to give Fe’*,
Cr** and Ni** respectively. The resulting solution was diluted to a total volume of 250.00 cm® by
adding distilled water. 25.00 cm’ of the diluted solution was treated with excess NaOH and H,O,. The
obtained precipitate P was filtered and yellow colour filtrate Q was acidified with dil. H,SO, acid,
and titrated with 1.0 moldm™ Fe?* solution. The volume of Fe* required to reach the end point was
30.00cm’.

(1) Name the species responsible for yellow colour in the above filtrate Q.
(i1) Write balanced ionic equation for the reaction of metal ion in filtrate Q.

(iii)) Give the colour of the solution formed by acidifying the filtrate Q and chemical species
responsible for this colour.

(iv) Write balanced ionic equations for the reactions between chemical species given in (iii) above
with Fe?* in acidic medium.

(v) Calculate the mass percentage of the metal in the alloy given in part (ii).

(vi) Precipitate P was dissolved completely in H,SO, and excess KI was added. The volume of
0.20 moldm™ Na, S O, required to titrate I, evolved was 20.00 cm®. Write balanced chemical
equations for all reactions that occur in this process.

(vii) Calculate mass percentages of the remaining two metals in the alloy separately.

(viii) How you would confirm the presence of Ni metal in alloy by using a solution/ precipitate in

above experiment. (90 marks)

10(a)Production of ammonia by using Haber process is one of the major chemical industry.
(i) State the main raw materials of the Haber process.
(i1)) Write the balanced chemical equation along with the appropriate conditions for the reaction
occuring.
(iii) Though the optimum conditions have been used, raw materials are not converted completely to
NH, within the reaction container. Give reasons.

(iv) How does the unreacted raw materials used effectively in ammonia production.

(v) Production of NH, decreases with increasing temperature. Explain this by using enthalpy
change, entropy change, Gibbs energy change related to the reaction.

(vi) Name one renewable resource that can be used for the energy generation in this process. State

an environmental advantage of it.

vii) Give one use of NH, except for the use in the production of fertilizers.
(vii) 3 CXCeP p (50 marks)
() Effluent gases released by various industries causes acid rain.

(i) Name two gases that contribute to acid rain.

(il)) Explain how the gases stated in (i) contribute to acid rain by using balanced chemical equations.
(iii)) Identify two industries that contribute to acid rain.
(iv) Briefly explain the gases stated in (i) are evolved to the atmosphere by these industries.

(v) Give two effects to the soil due to acid rain. (50 marks)

(c) Natural rubber is used to produce number of commercially valuable products.
(i) Draw the repeating unit of natural rubber molecule.
(il)) Elasticity of natural rubber should be controlled in some production processes.
I. Name the above mentioned process.
II. Name the main reagent (chemical) other than rubber that is being used in this process.
III. State the structural change that occurs in rubber molecule during this process.
IV. Name two mechanical properties other than controlling elasticity of the product obtained
from the above process.
(iii)) Explain why the process described in (ii) I is not appropriate for poly propylene.

(iv) Name two pollutants present in effluent water from a natural rubber latex storing center.
(50 marks)
® % %
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(07) Mathematics

Structure of the Question Paper

r
PaperI -

Paper 11 -

Time : 03 hours (In addition, 10 minutes for reading.)

This paper consists of two parts.

Part A : Ten questions. All questions should be answered. 25 marks for each
question - altogether 250 marks.

Part B : Seven questions. Five questions should be answered. Each question
carries 150 marks - altogether 750 marks.

Total marks for paper I = 1000

Time : 03 hours (In addition, 10 minutes for reading.)

This paper consists of two parts.

Part A : Ten questions. All questions should be answered. 25 marks for each
question - altogether 250 marks.

Part B : Seven questions. Five questions should be answered. Each question
carries 150 marks - altogether 750 marks.

Total marks for paper II = 1000

Calculation of the final mark :  Paper I = 1000

1000
2000 + 20

Paper 11
Final mark

Il

—
=
=
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(07) Mathematics

Paper I
Part A

1. LetA={x €R: |x+3|<2}and B={x € R:|x|>4} be subsets of the universal set R.
Find4 N Band 4'N B.

2. Let 4 and B be subsets of a universal set S. The set 4 \ B is defined, in the usual notation, by
A\B=4NB". Show that AN(BU C)=(A\B)N(A\NC)andA\(BNC)=(A\B)U (4\ O).
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3. Let p and g be propositions. Show that the compound propositions ~(p v(~p A g)) and ~p A ~¢q
are logically equivalent.

4.  Using the method of proof by contradiction, prove that if 3n” + 2 is odd, then n is odd.
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5. Solve the simultaneous equations y — % log,x =0 and g¥ 2(x —4) = 0 forx and y.

6. Find all real values of x satisfying the inequality x — 4 < 3.
X
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7. Let f(x) = Vx+3 - 5 be a function defined on [-3,0). Find the range of the function f and
show that f is one-to-one. Find £~ (x).

8.  The line / has gradient —3 and passes through the point 4(2,1). 4 point B is on the line / such
that the distance 4B is 3v10. Find the possible coordinates for the point B.
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9.  Find the points at which the tangents to the parametric curve given by x =2¢°, y=2 - 47+ hasa
slope of —1.
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11. (a)

(b)

12. (a)

(b)

13. (a)

(b)

14. (a)

Part B

Fifty students sat for an examination in the subjects, Mathematics, Physics and Chemistry. Out of
these 50 students, 37 passed Mathematics, 24 passed Physics and 43 passed Chemistry. Further, it
is given that at most 19 students passed Mathematics and Physics, at most 29 passed Mathematics
and Chemistry and at most 20 passed Physics and Chemistry. Find the largest possible number of
students that could have passed all three subjects.

Determine whether the compound proposition [~p A (p V q)] — q is a tautology or a contradiction.

Using the Principle of Mathematical Induction, prove that
n

21(37'2 +5r+ 1)=n(n+2) forall n€ Z*.

V=

2
LetU= =2 forr€ I+
U@ naen e

Verify that U =

n
for n € Z*, and show that 21(],; 5 2n_forn € 7+,
7=

1
@r=1)  @2r+1) n+1
20

Also, find > U, +37).
r=10

The roots of the quadratic equation x2+ (4 + k)x — (25 + k) = 0 are a and — 7, where k is a real
constant.

Show that @ is a root of the equation x>-x*+ x — 21 =0.

Show that (x — 3) is a factor of x*—x>+ x — 21 and show that the equation x*—x*+x —21 =0 has
only one real root.
Hence, find the value of £.

Let flx)=—2x*+12x —16.
Write the function f{x) in the form a(x— h)’+k, where a,h and k are constants to be determined.

Find the coordinates of the vertex, equation of the axis of symmetry, and the maximum value of f.
Sketch the graph of the function y = f{x).

The function g is defined by g(x) = -2 — fix + 1). Determine the axis of symmetry, and the
minimum value of the function g.

Write down, in the usual notation, the binomial expansion of (a + b)", where a and b real numbers
and #n is a positive integer.
(i) If the sum of the coefficients of the first, second and the third terms of the binomial expansion

of (¥4 %) is 46, find 1.
10is equal to 13,

(ii) Find the value of k if the coefficient of x* in the expansion of (kx+ l)
X 16

For this value of £, find the term of the expansion that is independent of x.
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15.

16.

17.

(b) A person has the following 3 investment options:

Option 1: Invest under 14% simple interest per annum
Option 2: Invest under 12% compound interest per annum
Option 3: Invest under quarterly compounded 8% interest per annum

(i) Select the best investment option based on the interest accumulated at the end of 5 years.

(i1) The person also has the 4™ option of investment where the interest is calculated quarterly at
an annual rate of 7%. If the interest under option 4 is larger than that is under option 2 for
a period of 10 years, what is the minimum value of ?

Lety=m x+c,y=m,x+c,and x =0 be the equations of the sides 4B, BC and AC of the triangle
(¢,—¢)

ABC respectively. Show that the area of triangle ABC is given by | .
2ilm,—m
1 2

Let3x —y +5 =0, 2x + 3y —1= 0 and x + 2y — 3 = 0 be the equations of the sides BC, C4 and 4B
respectively of the triangle ABC.

A straight line passing through the point 4 with gradient — % intersects at the point D with a straight
line passing through the point B and parallel to CA. If O is the origin, show that the equation of OD
is given by y + x = 0.

The straight line passing through the point D and perpendicular to the side 4B meet the y -axis
at the point E. Find the area of the triangle ODE.

2

(a) Find lim Vx-v2
x—>2 JE

(b) Differentiate each of the following with respect to x.

6
. X
O (%)
2x —2x
i) £ ¢
e —e™

(i) X’ In "+ 1)

(¢) An open tank of volume 4000 m® having a square base and vertical walls is to be constructed
from thin sheet material. Find the dimensions of the tank such that the material used is a
minimum.

1
(a) Using integration by parts, evaluate f x*e™dx
0

(b) Using partial fractions, find f _2x+3
(x+ 1) (x+2)°
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(¢) The following table gives the values of the function fix) = v 2x + 1, correct to three decimal
places for values of x between 0 and 1 at intervals of length 0.25.

x 0 | 025 0.50 | 0.75 | 1.00
Aoy | 1 | 1225 | 1414 | 1.581 | 1.732

1
Using Simpson’s rule, find an approximate value for / =0f v 2x + 1 dx correct to two decimal
places.

Using the substitution # = 2x + 1, find / and compare the value of / with the approximate value
obtained above.

Structure of Question Papers and Prototype Questions for G.C.E.(A.L.) Examinations - 2019 and afterwards - Mathematics
-64-



(07) Mathematics

Paper 11
Part A

1 1 X
1.  Find values of x satisfying | 4 4 x+1|=0.

3 x+1 X+2
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3.  Certain IQ test scores follow a normal distribution with mean of 100 and standard deviation
of 16. Compute the cut off value that bounds the highest 5% of all 1Q test scores.

4. The mean, median and standard deviation of a particular distribution are 61, 52 and 10 respectively.
Calculate the coefficient of skewness and comment on the shape of the distribution. Is mean a
reasonable measure of central tendency for this distribution? Justify your answer.
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In a production process, biscuits are packed in two sizes, viz. 100 g and 200 g. Following summary

measures were calculated based on testing done on samples of packets.

Size Sample Sample Standard
size mean deviation

100 g 20 102 g 25¢g

200 g 20 203 g 31¢g

Calculating coefficient of variation, determine the size of packet which is more consistent in
weight.

A continuous random variable X is uniformly distributed over the interval [a, 6a], where a is a
positive constant. Find the distribution function of X.

Another continuous random variable Y is uniformly distributed over the interval [-2, §].
If P(X<3)=P(Y<4), find the value of a.

Structure of Question Papers and Prototype Questions for G.C.E.(A.L.) Examinations - 2019 and afterwards - Mathematics

-67-



7. A certain type of knee surgery has a 75% chance of success. The surgery was performed on four
patients. Find the probability of the surgery being successful on exactly two patients.

8.  The random variable X has the following probability distribution:

x 1 2 3 4 | s
PX=x)| p | 02| ¢ | 03 |o01

If E(X)=3.1, find p and ¢. Find Var(X).
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9. Let 4 and B be two events of a sample space S. If P(ANB) = é— and P(4) = P(4|B)) = % , then find
P(B|A) and P(B).

Determine whether the two events 4 and B are independent.

x—kif0=sx=<2,

10. The random variable X has probability density function f{x) given by f{x) = { -7
0, otherwise

where k is a constant. Show that k= ;— and find the mean of X.
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Part B

11. A company produces 2 types of products 4 and B, where each of the product should go through 2
different processes. The time required at each process to produce one unit of product depends on the

type of product. The hours needed at each process to produce one unit of product 4 and B, and the
number of hours of work that can be handled by each process per week is given in the table below.

Time required (hours) per unit | Number of hours of work that
Process 1 Process 2 can be handled by the process
per week
2 4 40
Product
4 4 32

Suppose that the company needs to produce at least 2 units from each of the products 4 and B.

The profit per unit of products 4 and B are 10 rupees and 5 rupees respectively. Assume that all
units produced can be sold. It is required to determine the number of units to be produced per week
from each product to maximize the total profit.

(a) Formulate this as a linear programming problem.
(b) Sketch the feasible region and hence solve the problem graphically.

12.(a) If 4= (2 -

. ;),BZ((I) g)andX=(x 2),ﬁndthevaluesofxandysuchthatAX:XB.

3 -y

1
(b) Let A = |2
2

D =N

2
2 |. Show that 4> — 44 = 51, where I is the identity matrix of order 3.
1

Hence or otherwise, find the square matrix B of order 3 such that B4 = I.

Consider the following system of linear equations:
x+2y+2z = -1,
2x+y+2z = 2,
2x+ 2y +z = -1.

-1 x
Taking C = | 2 |and X = | ¥ |, show that the matrix equation 4X = C represents the above
-1 z

system of linear equations.

Hence, solve the above system of linear equations.
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13. (a)

(b)

14. (a)

(b)

Three cards are numbered as 1, 3, and 4. A game consists of picking one card at random and
rolling a six sided fair die with faces numbered 1, 2, 3, 4, 5 and 6. Let the number on the card
picked be x and let the number on the die facing up be y. The events A and B are defined as follows:

A: x =y
B : x + y 1isaneven number.

(i) Find the P(4), P(B) and P(A|B).

(i) Determine whether the events 4 and B are mutually exclusive.

(1) Find the number of different permutations that can be formed from the eleven letters of the
word "COEFFICIENT".

(i1) Find the number of different combinations of four letters that can be formed from eleven
letters of the word "COEFFICIENT".

An ice- cream seller has to decide whether to order more stock for the holiday weekend. From
past experience he knows that there is an 85% chance of selling all his stock, if the weather is
sunny; if it is cloudy his chance is 65%; and if it rains, his chance is only 10%. According to
weather forecast, the probability of sunny is 40%, the probability of cloudy is 35% and the
probability of rainy is 25%.

(i) What is the probability that the seller will sell all his stock?

(ii)) What is the probability that the weather was sunny, given that he sold all his stock of

ice- cream?

The Body Mass Index (BMI) is used to classify people as under-weight, normal-weight and
over-weight. The classification is shown below.

Under-weight : if BMI =< 18.5

Normal-weight : if 18.5 < BMI <25.0

Over-weight : if BMI = 25.0

In a particular population, Body Mass Index (BMI) is normally distributed with mean 20 and
standard deviation 4.

(1) Calculate the percentage of people belonging to each of the above weight categories.
(i1) If 200 people were randomly selected from the above described population, how many

under-weight people can be expected among the selected people.

15. Assume that an insurance policy holder is two times more likely to file 2 claims as to file 3 claims per

month. Suppose that the number of claims X of that policy holder in a month follows a Poisson

—An X
distribution with probability mass function given by P(X =x) = ¢ ,forx=0,1,2,3, ...
(a) Find A .
(b) Find the probability that the insurance policy holder files at least one claim per month (you may

(©)

take e = 0.6065).

If the insurance policy holder continues to file claims in every month in a similar manner,
find the expected number of claims that will be filed a year.
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16. Monthly income figures of 50 families are summarized in the table below.

Income (Rupees) | No. of families

10000 - 14999 2
15000 - 19999 8
20000 - 24999 15

25000 - 29999
30000 - 34999
35000 - 39999
40000 - 44999
45000 - 49999

N W » &N O

(i)  Using a suitable coding method calculate mean, median and mode of the monthly income.

(ii)) Estimate the inter-quartile range of the monthly income.

(iii)) Families with monthly income less than Rs. 20000 are considered as low income families.
Calculate the percentage of low income families.

(iv) A subsidiary was given to all the low income families to bring up their monthly income
upto Rs. 20 000. What is the inter-quartile range of the monthly income after giving
this subsidiary?

17. The relationships between the activities of a project and the duration of each activities are given

below.
Activity | Immediate Duration
predecessor/s | (in weeks)
A - 2
B A 3
C A 5
D B 8
E B, C 4
F E 6
G D, F 7
H G 9

(i)  Construct the project network.
(il))  Write down the critical activities of the project.

(iii) Prepare a time schedule for each activity including earliest start time, earliest finish time,
latest start time, latest finish time and float.

(iv) What are the activities that cannot be delayed without extending the total duration of the
project?

Structure of Question Papers and Prototype Questions for G.C.E.(A.L.) Examinations - 2019 and afterwards - Mathematics
_72-



(08) Agricultural Science

Structure of the Question Paper

q’aperl - Time : 02 hours )

This paper consists of 50 multiple choice questions with S options. All questions
should be answered. Each question carries 01 mark. Total marks 50.

Paper II - Time : 03 hours. (In addition, 10 minutes for reading.)
This paper consists of two parts as Structured Essay type and Essay type.

Part A - Four structured essay type questions. All questions should
be answered. Each question carries 100 marks - altogether 400
marks.

Part B - Six essay type questions. Four questions should be answered.

Each question carries 150 marks - altogether 600 marks.

Total marks for paper II = 1000

Calculation of the final mark Paper [ = 50
Paper I1 = 1000 + 20 = 50
Final mark = 100
. — )
Paper 1

Important :

*

*

Answer all questions.
Select the correct or the most appropriate answer.

(A separate sheet will be provided to mark answers for multiple choice questions.)

. The element needed for stomata movement and to regulate the osmotic pressure in the plant cells is

() N 2 P ) K 4 Ca (5) Mg
A group of Bacteria living symbiotically with plants in family Poaceae while fixing nitrogen is
(1) Azotobacter. (2) Clostridium. (3) Bacillus.
(4) Rhizobium. (5) Azospirillum.
Height of the dwarf plants can be increased by applying
(1) Gibberellin. (2) Cytokine. (3) Auxin.
(4) Abscisic acid. (5) Ethylene.
Following are some chemicals used in tissue culture laboratories.

A - Clorox solution B - Ethanol

C - Teepol D - Formalin
Of above, the chemicals used for surface sterilization of an explant are,
(1) A and B only. (2) A, B and C only. (3) A, B andD only.
(4) A, Cand D only. (5) B, C and D only.
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10.

11.

Factor/s affecting the rooting in layering would be
(1) plant species.

(2) maturity of the branch.

(3) plant species and maturity of the branch.

(4) plant species and bark thickness of the branch.
(5) maturity and bark thickness of the branch.

The process of the production of homozygous plants through self-pollination is known as
(1) cross breeding. (2) inbreeding. (3) cloning.
(4) mutation breeding. (5) pedigree breeding.

Amount of available water to a plant in a soil is expressed as,
(1) saturation — field capacity

(2) saturation — permanent wilting point

(3) field capacity — permanent wilting point

(4) saturation — hygroscopic water

(5) field capacity — hygroscopic water

In a soil, water holding capacity increases with the increase of,
(1) coarseness. (2) fineness. (3) compaction.
(4) random roughness. (5) consistency.

Few combinations of plant diseases and the way of spreading are given in the following table. The
correct combination of the disease and the way of spreading is,

Disease way of spreading
(1) | ring spot water
(2) | wilt vector
(3) | rust air
(4) | Softrot seeds
(5) | late blight equipments

A pesticide bottle is labeled as "organic pesticide of plant origin". The chemical compound found in this

pesticide would be,
(1) Endosulfan. (2) Diazinon. (3) Metaldehyde. (4) Pyrethrum. (5) Captan.

Following are nutritional compositions of 3 feed stuffs.
A - 40% protein, 10% fibre and 40% starch
B - 10% protein, 40% fibre and 10% Ash
C - 41% protein, 30% fat and 10% starch
Of above,
(1) A and C are protein supplements having similar energy values.
(2) A and B are roughage feeds.
(3) B and C are suitable for feeding poultry birds.
(4) A and B are suitable for feeding cattle.
(5) A and C are suitable for feeding poultry.
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12. Consider the following statements in relation to human nutrition.
A - Both macronutrients and micronutrients are essential
B - Vitamins are classified as macronutrients
C - Essential fatty acids cannot be synthesized in a human body in required quantities
D - Lipid is a micronutrient

Of above, the correct statements are,
(1) Aand B only.
(2) A and C only.
(3) Band C only.
(4) Band D only.
(5) Cand D only.

13. The most suitable examples of food, to represent diversification and value addition are,
(1) flavored black tea and roasted rice flour respectively.
(2) rice flour noodles and bread respectively.
(3) chicken sausage and virgin coconut oil respectively.
(4) yoghurt and tomato sauce respectively.
(5) sterilized milk and ice-cream respectively.

14. Consider the following statements in relation to maturity indices.
A - Maturity indices are helpful in determining the correct stage of harvesting
B - Harvesting at the proper maturity stage gives higher yield
C - pH and starch granule shape are good maturity indices
D - Specific gravity and firmness are good maturity indices

Of above, the correct statements are,
(1) Aand B only.

(2) B and C only.

(3) A, BandC only.

(4) A, Band D only.

(5) A, CandD only.

15. The soil health can be improved by,
(1) continuous application of inorganic fertilizers.
(2) continuous cultivation without a fallow period.
(3) frequent ploughing to a constant depth.
(4) practicing continuous monocropping.
(5) draining of excess water from the field.

16. “Hydroponics” can be best explained as growing plants in,
(1) misty environment containing plant nutrients.
(2) liquid media containing plant nutrients.
(3) soilless solid media containing plant nutrients.
(4) media containing demineralized water.

(5) any media using liquid fertilizer.

Structure of Question Papers and Prototype Questions for G.C.E.(A.L.) Examinations - 2019 and afterwards - Agricultural Science
-75-



17.

18.

19.

20.

21.

22.

23.

Following are some good harvesting and postharvest practices applicable for fruits.
A - Use of appropriate Brix value
B - Dipping in warm water
C - Harvesting in the evening
Of the above, the commonly used practice/s in harvesting mango to maintain its postharvest quality
would be,
(1) Aonly. (2) Bonly. (3) Aand Bonly. (4) Aand Conly. (5) B and C only.

A change that occurs in soil due to primary land preparation is

(1) increasing bulk density. (2) increasing particle density.

(3) improving soil aeration. (4) decreasing random roughness.
(5) decreasing soil porosity.

An agriculture student observes that a Dry Zone farmer practices the following:
A - Cultivation of a single crop.
B - Production of planting materials by himself.
C - Planning his farming according to the weather pattern.

Of above, example/s for traditional agricultural practice/s would be
(1) A only. (2) B only. (3) C only. (4) A and B only. (5) B and C only.

Following are some factors influencing the demand and supply of rice.
A - Labour cost
B - Selling price of the product
C - Fertilizer subsidy
D - Consumer income
Of the above, the factors that directly affect only to the market supply would be
(1) A and B only. (2) Aand Conly. (3) Aand D only. (4) B and Conly. (5) Cand D only.

GPS technology is mainly used in

(1) conservation farming. (2) organic farming.

(3) precision farming. (4) bio dynamic farming.
(5) integrated farming.

The following are some of the problems faced by the agriculture sector today.
A - Loss of agricultural biodiversity.
B - Reduction of farming population.
C - Susceptibility of plants to pest and diseases.

Of above, the example/s for negative impact/s of the green revolution would be
(1) A only. (2) B only. (3) C only. (4) A and B only. (5) A and C only.

Following are some characteristics of a transmissible disease in livestock.
e Zoonatic disease
e Infected through non pasteurized milk or raw meat from infected animals
e causal organism is a bacteria
e muscle pain and excessive sweating are the major symptoms
The above disease would be,
(1) Mad cow disease. (2) Leptospirosis. (3) Brucellosis. (4) Bird flu. (5) Swine flu.
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24,

25.

26.

27.

28.

29.

Main steps of making grass silage in correct order are, cutting grasses
(1) filling the silo, making it air tight and pressing.

(2) filling the silo, pressing and closing.

(3) wilting, mixing, filling the silo and closing.

(4) filling the silo, adding water, pressing and closing.

(5) mixing with inoculants, filling the silo and closing.

The fat content of the cow’s milk depends on

(1) the breed and the stage of the lactation.

(2) the breed and the method of milking.

(3) stage of lactation and the amount of minerals in the diet.
(4) method of milking and the amount of minerals in the diet.

(5) the amount of minerals in the diet and the breed.

An example for a rice value chain is,

(1) harvesting — collecting —  storing — selling.
(2) harvesting — bulk storing —  collecting — grading.
(3) Bulk storing — packing —  grading — selling.
(4) Bulk storing — processing —  packing — grading.
(5) harvesting — processing —  collecting — marketing.
Use the following diagram to answer the question No. 27.

[

1 square = 1 CImé

According to the above diagram, the area of the leaf is
(1) 6cm®. (2) 8cm?. (3) 14 cm? . (4) 26 cm?. (5) 36 cm?.

The flow path of water from a water source to the main line in a drip irrigation system is given as,
(1) suction line, filter unit, pump and delivery line.
(2) suction line, pump, delivery line and filter unit.
(3) suction line, pump, filter unit and delivery line.
(4) suction line, delivery line, pump and filter unit.

(5) delivery line, pump, suction line and filter unit.

Examples for a fodder grass and a fodder legume are,
(1) CO, and Erythrina respectively.

(2) Brachiaria and Erythrina respectively.

(3) CO, and Puraria respectively.

(4) Brachiaria and Puraria respectively.

(5) Guinea grass and Centrocema respectively.
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30. In relay cropping,

(1) Reproductive stages of the first crop and the second crop could be observed at the sametime in the
field.

(2) Vegetative stages of the first crop and the second crop could be observed at the sametime in the
field.

(3) Vegetative stage of the first crop and reproductive stage of the second crop could be observed at the
sametime in the field.

(4) Reproductive stage of the first crop and vegetative stage of the second crop could be observed at
the sametime in the field.

(5) Second crop is planted after harvesting the first crop.

31. With the increase of environmental temperature,
(1) hens will lay eggs with thick shells.
(2) physical activities and panting of cows will increase.
(3) all farm animals will drink more water.
(4) all farm animals will start sweating.

(5) production in some farm animals will be reduced.

32. Mist propagator is mainly used for rooting of cuttings. In a mist propagator, optimum
A - RH is maintained
B - temperature is maintained

C - level of nutrients is maintained

Of above, correct statement/s would be,

(1) A only. (2) B only. (3) C only.
(4) A and B only. (5) A and C only.
33. The most suitable vegetative propagation technique for Rambutan is
(1) wedge graffing. (2) patch budding. (3) Air layering.
(4) Stem cuttings. (5) root cuttings.

o Use following diagram to answer question no. 34

34. A farmer wants to prepare soil beds in a large extent of his farm land as shown in the above diagram.
The most suitable equipments he should use for this task in correct order are,
(1) Disc plough, ridger and rotavator. (2) Rotavator, mammoty and ridger.
(3) Mammoty, rake and mammoty fork. (4) Disc plough, tine tiller and ridger.
(5) Disc plough, tine tiller and moldboard plough.
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3s.

36.

37.

38.

39.

40.

Following are some characteristics of certain substrates
A - Good aeration B - Good drainage
C - High bulk density D - High water holding capacity
Of the above, suitable characteristics for a potting mixture would be,
(1) A and B only. (2) A, B and C only. (3) A, BandD only.
(4) A, C and D only. (5) B, C and D only.

A vegetable crop has a root depth of 400 mm and the soil is irrigated when the total available water
level of 60 mm depletes by 50%. The net irrigation requirement is

(1) 200 mm. (2) 120 mm. (3) 75 mm. (4) 60 mm. (5) 30 mm.
Consider the following data pertaining to a production process.

Urea (kg) 1 2 3 4 5

Yield (kg) 20 50 90 140 180

The average product when 4 kg of urea is used, and the marginal product when urea usage is increased
from 4kg to 5 kg are,

(1) 35 and 40 respectively.

(2) 35 and 35 respectively.

(3) 35 and 50 respectively.

(4) 40 and 35 respectively.

(5) 40 and 50 respectively.

In designing a poly-tunnel for low country, the main factor to be considered is the reduction of
(1) relative humidity. (2) temperature.

(3) insect pest damages. (4) disease incidences.
(5) wind effects.

Following are some statements on active absorption of plant nutrients.
A - Nutrients are absorbed against the concentration gradient
B - Energy (ATP) is used in the process of nutrient absorption.
Of above,
(1) Ais correct and B is incorrect.
(2) Ais incorrect and B is correct.
(3) Both A and B are correct and A explains B.
(4) Both A and B are correct and B explains A.
(5) Both A and B are correct and there is no relationship between A and B.

The correct statement about weeds is,

(1) Panicum repens can be controlled through deep ploughing.

(2) All weeds serve as alternative hosts to insects and disease causing organisms.
(3) Weeds with hibernating seeds are easy to control.

(4) The weeds having both sexual and asexual propagation are difficult to control.
(5) All weeds can be destroyed by submerging in water.
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41.

42.

43.

44.

45.

46.

Few statements about the biological control of pest are given below.
A - Both adult and larval stages of the parasitic insects always contribute to the biological control
B - There should be a good ability for the parasites to find the host
C - Predators must be host specific
D - Pathogens enter into the pest's body through mouth, cuticle and wounds.
Of the above, the correct statements would be,
(1) A and B only. (2) Aand C only. (3) B and C only.
(4) B and D only. (5) Cand D only.

In a poultry farm, it is observed that when the output increases average cost decreases. If so the marginal

cost
(1) declines. (2) increases.
(3) changes. (4) remains below the average cost.

(5) remains above the average cost.

The most possible and the least possible reasons for spoilage of deep-fried food are,
(1) microbial actions and physical damages respectively.

(2) microbial actions and lipolytic enzymic reaction respectively.

(3) lipid oxidation and microbial action respectively.

(4) lipid oxidation and enzymatic browning reaction respectively.

(5) non-enzymatic browning reaction and lipolytic enzymic reaction respectively.

A student obtained two milk samples at the beginning and the end of a moming milking session,
labeled them as A and B respectively and analyzed. The most possible observations would be,

(1) Lactose content in sample A is higher than sample B.

(2) Lactose content in sample B is higher than sample A.

(3) Fat content in sample A is higher than sample B.

(4) Fat content in sample B is higher than sample A.

(5) Fat and lactose content in both A and B samples remain constant.

When the difference between wet and dry bulbs’ readings of wet and dry bulb thermometer is zero
(1) plants are subjected to wilt.

(2) evapotranspiration is increased.

(3) fungal diseases distribution is increased.

(4) plants are subjected to wilt and fungal diseases distribution is increased.

(5) evapotranspiration is increased and fungal diseases distribution is increased.

Of the following combinations of weather parameters and plant functions, a direct relationship can be
observed in,

(1) rain fall and shoot: root ratio.

(2) quality of light and photoperiodism.

(3) duration of light and vernalization.

(4) wind velocity and transpiration.

(5) intensity of light and root growth.
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47. An irrigation engineer recorded the following two factors which could be considered in selecting a
water source for designing an irrigation system.
A - Seasonal water level fluctuations of a water source.
B - Seasonal water yield of the water source.

In designing an irrigation system using above water source
(1) Only A is important.

(2) Only B is important.

(3) Both A and B are important.

(4) Both are important and A depends on B.

(5) Both are important and B depends on A.

48. Following are two statements on primary land preparation
A - Compacted soil is opened or turned.
B - Weeds and stubbles are removed and soil is levelled.

Of above,
(1) Ais correct and B is incorrect. (2) Aisincorrect and B is correct.
(3) Both A and B are correct. (4) Both A and B are incorrect.

(5) Both A and B are correct and B further explains A.

49. Two statements about a soil profile are given below.
A - By studying a soil profile, eluviation and illuviation that take place in soil horizons can be
identified.
B - More minerals are retained in “A horizon” due to the eluviation process.
Of the above statements,
(1) Ais correct and B is incorrect.
(2) B is correct and A is incorrect.
(3) Both A and B are correct.
(4) Ais correct and B further explains A.
(5) Bis correct and A further explains B.

e Use following statement and reason to answer questions No. 50.

Statement :- Integrated farming is a sustainable farming system
Reason :- It is mainly due to the low labour requirement.

50. Of the above statement and reason,
(1) Both statement and reason are correct, statement is further explained by the reason
(2) Both statement and reason are correct, but statement is not explained by the reason.
(3) Statement is correct but reason is incorrect
(4) Statement is incorrect but reason is correct
(5) Both statement and reason are incorrect
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Important

(08) Agricultural Science

Paper 11

* Answer all questions of Part A.

* Answer four questions only of part B.

Part A -Structured Essay

1. (A) Wet and dry bulb thermometer and maximum and minimum thermometer are placed in the

Stevenson screen to record different weather parameters.

®

(i)

(iii)

@iv)

State a reason for keeping the above instruments inside the Stevenson Screen.

State the reason for law temperature in the wet bulb thermometer compare to that of the dry

bulb thermometer

A Student noticed both wet and dry bulb thermometer readings are similar while recording
the data. State a reason for this error and a measure to rectify it.
Reason for Error Rectification

(B) Sustainable management of soil is vital to maintain high agricultural productivity in crop fields.

M

(i)

State the importance of "A horizon" in a soil profile with respect to soil productivity.

(04 marks)
Write two important information that can be inferred from soil colour.
(8 USRI (02 marks)
() ettt ettt ettt s at e st e e aae e aaeeateeateeatesatesaaeenaeenneenees (02 marks)
State two visible characters of a degraded upland soil.
(1) ettt ettt ettt ettt e st e e e et e e nteenteeaaeeatesateenaeenneenees (02 marks)
2 USRS (02 marks)
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(C) A Student obtained the following data from an experiment on determining the soil texture by the

hydrometer method.
*  Wet weight of the soil sample - S0g
* Moisture factor - 1.004

® Corrected hydrometer reading of the soil solution in two minutes - 12.43

® Corrected hydrometer reading of the blank solution in two minutes - 2.00

(i) Calculate the dry weight of the soil sample

................................................................................................................................ (04 marks)
(ii) Calculate the clay and silt percentages
................................................................................................................................ (04 marks)
(iii) Calculate the sand percentage
................................................................................................................................ (04 marks)
(iv) Ifthe silt percentage is 8.9%, Calculate the clay percentage
................................................................................................................................ (04 marks)
(v)  Write texture category of the soil sample by using the given soil texture triangle.
Clay
100% 0
o
S0
>
& %
A
3 50 %,
\(b (!
° | %
. 60 .
Clay loam Silty clay\
+ loam 70
loamg, 80
Silt loam 90
silt
Sand 0 —— IOO%S.I
100%90 80 70 60 S50 40 30 20 10 0 "
Sand percentage
................................................................................................................................ (04 marks)

Structure of Question Papers and Prototype Questions for G.C.E.(A.L.) Examinations - 2019 and afterwards - Agricultural Science

-83-



(D) State three government agencies that are responsible for fisheries and livestock sector

development.

[ USRS (04 marks)
[ USRS (04 marks)
(3) oottt b et b e bt bt e bt bt e bt e bt e bt e bt e bt e bt e bt ebeeaeenne (04 marks)

(E) The Elements required for plant growth are known as plant nutrients.

(i) Name three properties that can be used to classify an element as an essential element.

(1) e (02 marks)
(2) e (02 marks)
(B) e (02 marks)

(ii) Name the character of an element which used to classify it as a mobile element.

................................................................................................................................ (02 marks)

(iii) State one function for each of the following essential elements.
Element Function

(1) Phosphorus e (04 marks)

(2) Pottasium et (04 marks)
(iv) State an inorganic fertilizer in-order to correct each plant nutrients deficiency.

(1) Leaves of cereal crops turning purple .......ccceeceevveveereereereereeseesseesseesseenns (02 marks)

(2) yellowing the matured leaves and — .....cooevirieieiieeeeee e

deformed flowers and fruits (02 marks)
(3) edges of leaves become burned lIKe  .....cccovveviieviiiiierieieeeeeeeeee e (02 marks)
(4) curling and deforming of leaf tips  .cocoievieiierieeeeeee e (02 marks)

(F) Nursery techniques are important in obtaining good quality planting materials in commercial
agriculture.

Wooden Piece of sponge dipped in a

. . Frame nutrient solution.
Potting media

P 0
(i) Name the two types of nurseries shown in figure "P'" and "Q"’
[ T USRI (02 marks)
(2) @ — e e ettt e re e e ree e (02 marks)
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(A)

(i)

(iii)

@iv)

W)

(@

(i)

Name two suitable potting media to be used in "P'’

Name two crops that are suitable to be propagated in "P'’ type nurseries, but unsuitable to be
propagated in commonly used nurseries.

State a reason why the crop seeds mentioned above are unsuitable to be propagated in a
common nursery

................................................................................................................................ (02 marks)

Name a nutrient solution that can be used in nursery "Q"'.

................................................................................................................................ (02 marks)
A common propagation method is shown in the following diagram.

Name the above propagation method.

............................................................................................................................... (02 marks)

State two fruits crops, which are commonly propagated by the above method.

() ettt sttt ettt ettt et eaeas (02 marks)

() ettt ettt et st st et et eaeas (02 marks)
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@iv)

State two advantages of the above propagation method compare to other vegetative
propagation methods.

(B) Different vegetative propagation methods are use to propagate different crops.

@

(i)

(iii)

State most suitable vegetative propagation method for each of the following crops.

(1) ROSES e et e e s (02 marks)
(2) Begomia et (02 marks)
(3) MANZO ettt st st (02 marks)
4) Rambutan et e 02 marks
( ( )

State the vegetative propagation method suitable for combining desirable characters of two

or more plants in a single plant.

............................................................................................................................... (04 marks)
State two main differences between rhizome and corm.

(0 USSR (02 marks)
2 TS (02 marks)

(C) There are many factors need to be considered in designing a suitable irrigation system.

(0]

(i)

State two important factors to be considered in selecting a water pump for a sprinkler
irrigation system?

(8 USSR (04 marks)
62 USRS (04 marks)

If the gross irrigation requirement of a crop field is 20 cm and water losses in the field is
5 cm, calculate,

(a) net irrigation requirement

......................................................................................................................... (04 marks)
(b) Irrigation efficiency

......................................................................................................................... (04 marks)
State an environmental problem created due to continuous excess irrigation.
............................................................................................................................... (04 marks)
State a remedical measure to overcome above problem.
............................................................................................................................... (04 marks)
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(D) State the main function of each of the following plant hormones.

Hormone Main function
(i) | Gibberellin (02 marks)
(i1) [ Auxin (02 marks)
(ii1) | Cytokinine (02 marks)
(iv) | Ethylene (02 marks)
(v) | Abscisic acid (02 marks)

(E) Modern plant breeding methods to have many advantages as well as disadvantages.

(i) Define recombinant DNA technology.

................................................................................................................................ (04 marks)
(ii) State two advantages and two disadvantages of genetically modified foods.
(1) Advantages
G2 USSR (02 marks)
(D) e e et ae e et eeeteeeeare e (02 marks)
(2) Disadvantages
621 USSR (02 marks)
(D) ettt te e e taeeeanas (02 marks)
(F) Protective structures are commonly use in commercial agriculture.
(i)  State the most suitable protected structure for following crops.
(2) Bell PAPET oottt st (02 marks)
(o) I K= I 1L 1T, 2SS (02 marks)
(ii)  State the purpose of using temporary protected structures.
................................................................................................................................ (04 marks)
(G) Soilless culture is more popular in urban agriculture.
(i) State the reason for soilless culture has become popular in urban agriculture.
................................................................................................................................ (04 marks)
(ii) State two soilless culture techniques commonly use in Sri Lanka.
(USSR (04 marks)
2 TS (04 marks)
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3. (A) Pesticide application is used in pest control. Sprayers are used to apply pesticides.

M

(i)

(iii)

Name two types of sprayers used for pesticide application
(1) ettt et e et te e e ta e e ta e e treeeareeebeeeanes (04 marks)
07 USSR (04 marks)

(1) e ettt et e et ete e e tae e te e e treeeareeereeeanes (02 marks)
62 USSR (02 marks)

List two safety measures farmer should adopt prior to spraying of pesticides.
(0 ISR (02 marks)
62 USSR (02 marks)

(B) Given below some weeds found in agricultural lands.

A — Mimosa pigra
B - Cypres rotandus
C — Ageratum conyzoids

D - Panicum maximum

Answer the following questions using the above weeds

@

(i)

Mention the weed which could be classified under sedges with a underground stem

................................................................................................................................ (02 marks)
Name the weed species that belong to poeceae family and difficult to control.
................................................................................................................................ (02 marks)
State the invasive weed species
................................................................................................................................ (02 marks)
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(C) Correct identification of pests is important to control pests successfully. Name the order and an
insect pest with agricultural importance based on the characters given below.

Characters Order Pest

Possesses two pairs of wings
and the first pair has become (1) ......................................... (11) .........................................
an elytra. Three pairs of legs
attached to the thorax. Larvae

and adult have biting mouth

parts. (02 marks) (02 marks)

Though the front pair of wings
are uniformly hardened, it (T1) vovveeereere e e e (V) teerreeeeee e
does not contribute for flying.
Hind legs are adapted to
jump. Nymph and the adult

possess biting mouth parts. (02 marks) (02 marks)

The front wings of the adult
are membranous and the | (V) o (VD) o
second pair has become

halters. The larvae damage

the crops. (02 marks) (02 marks)

Adults have pair of scaly
wings. Though the larvae (721 I (V1) weeeieiieneenee e,
possesses biting type mouth
parts, adults have spiral

proboscis for sucking. (02 marks) (02 marks)

(D) Use the following diagram to answer the questions (i) and (ii).

(i) Name two foods that falls into the group X"’

Structure of Question Papers and Prototype Questions for G.C.E.(A.L.) Examinations - 2019 and afterwards - Agricultural Science
-89-



(i)

Name two macronutrients provided by the food group "¥"
(1) ettt et e te e et e e ta e e beeereeereeeanes (02 marks)
2 PSSRSO (02 marks)

(E) Malnutrition has become a serious nutrition problem in Sri Lanka.

®

(i)

(iii)

Name four factors causing under nutrition

(USSR (02 marks)
2 PSSRSO (02 marks)
(3) tteett et ettt ettt e et e e aa e e b e eateenteeaaeetaeeraeenteennennnes (02 marks)
(B) ettt ettt saa e et e et et e enteenaeertesraeenteenteenees (02 marks)

Name two main micronutrient deficiencies found in Sri Lanka
(1) et ettt et te e e tae e ta e e e ebeeereeereeeanes (02 marks)
2 PSSRSO (02 marks)

(F) Sustainable agricultural practices are important to minimize the impact of climate change.

®

(i)

(G) ()

(i)

Define sustainable resource management in agriculture

................................................................................................................................ (04 marks)
Name two sustainable cropping pattern

(1) ettt te e e tae e ta e e reeeraeeteeeanes (02 marks)
2 USSR (02 marks)

Fruits can be categorized into two groups based on their ripening process. Name these two

groups.
(1) e (02 marks)
(2) e (02 marks)

State the most significant maturity index for each of the following fruits.

Fruit Maturity index
() MANZO e e et e ta e e b e snreesnreeens (02 marks)
(D) Orange e e e e e erreanne (02 marks)
(C) Banana = e s (02 marks)
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(iii) State one reason for each of the following postharvest practices.

Postharvest practice Reason
(a) Washing of latex from the fruit skin — .......cccooviiiiiiiniieeeeee (02 marks)
(b) Dipping of fruits in cool water ... (02 marks)
(c) Grading of fruits based on MAtUrity  ...cccccoooeeriiiiieniereeeeeee e (02 marks)

(iv) Storage conditions are important in determining the shelf-life of agriculture produces. State
the most important storage condition needed to be controlled in storing each of the following

produces.

Produces storage conditions
(a) Paddy e (02 marks)
(D) ONION e e e (02 marks)
(C) Potato e e e (02 marks)

(H) Excessive noise is a physical hazard resulted when heavy machinery is used in agriculture.

(i)  State two causes for the generation of excessive noise in machines.

(ii) State two harmful impacts of excessive noise.

4. (A) Parts of the digestive systems of cattle and chicken are given below. Using arrow marks, match the
parts of two digestive systems that are having similar main functions.

Cattle digestive system Chicken digestive system
(1) Mouth Provarticulus (02 marks)
(2) Rumen Gizzard (02 marks)
(3) Abomasum Small intestine (02 marks)
(4) Duodenum Large intestine (02 marks)

(B) Before milking a cow, a farmer cleaned the cattle shed, washed the udder of the cow and slightly
massaged the teats. He finished milking within 6 minutes after performing strip cup test. State the

main reason for each of following activities.

Activity Reason
(i) Cleaning the cattle shed and the udder et (02 marks)
(ii) Massaging teats et (02 marks)
(iii) Performing strip cup test et (02 marks)
(iv) Completing milking within 6 minutes e (02 marks)
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(C) Compare to the artificial incubation, natural incubation of eggs have certain limitations. Indicate

three such limitations.

() oot e e e et — e e e tb e e e e b ae e e abee e e abaea e baeeeatraeeenraaeeannees (02 marks)
([)  ereeeeeeee oo e et e e e e et e et ee e e et e e ee et ee e (02 marks)
(HED)  eeeiee ettt ettt et et ettt e e et e e bt e e bt e e te e e bt e e enteesnbeeenneas (02 marks)

After the birth, calves should be fed with (1) ......ccceeevvvecivennenen. during first 3 days as it contains
nutrients that can be absorbed without (ii) .......cccceecvvererennnee. When the calve is (i) ......ccccvvennen.
months old, it can be weaned and fed with (iv) .......c.ccceeennen. and (V) woecveeeeeeeneeens

(2 % 5 marks)

(E) Name two bacterial diseases of cattle
(1) ettt ettt et e h bttt ettt e bt e bt et e e bt ekt e bt e bt e bt e be e bt eteenteenne (02 marks)
(2) oo e e e e — e e e e —— e e e abe e e e abae e e baaeeatraeeeanraaeeanrres (02 marks)

(F) Dairy animals were imported to Sri Lanka to increase the milk production in the country.

(i) Name two cattle breeds imported for the above purpose
(0 TSP (02 marks)
2 TSR (02 marks)

(ii) Name three government farms where these imported animals are rearing

(0 T OO PSTPRPR (02 marks)
(2) oot et e et s e s s s er e (02 marks)
(3) oot e et e e ee e eerens (02 marks)

(iii) State two most critical weather parameters that affect milk production of these breeds
(0 USSR (02 marks)

(iv) Write two technological applications used to provide the suitable environmental conditions

for these animals
(8 TSRS (02 marks)
7 USRS (02 marks)

(G) (i) (1) State two main types of business management techniques.

(2) Of above,
(a) Name more suitable business management technique to Sri Lankan agri-business.

................................................................................................................... (02 marks

................................................................................................................... (02 marks

Structure of Question Papers and Prototype Questions for G.C.E.(A.L.) Examinations - 2019 and afterwards - Agricultural Science

_92-



(3) Provide four major components of a business plan?

(B) eeeeree ettt et ettt e e et e e e tee e teeenteeenareennns (02 marks)
(D) e ettt et et e e eteeentaeeeare e e (02 marks)
() ettt ettt et et et e et e e et e e e tee e teeentaeenareennns (02 marks)
() ettt et et e te e e te e eetaeenare e e (02 marks)

(ii) Assume the demand and supply functions for cowpea as P = 200 - 4QD and P = 6QS
respectively where;
P = price per kg (in Rs.)

QD = quantity demanded per year in thousand metric tons.

QS = quantity supplied per year in thousand metric tons.

(1) Find the equilibrium price (Rs. per kg) and the quantity (in thousand metric tons)
(a) equilibrium PriCe  oioiiiiiiieeeeee et (04 marks)
(b) equilibrium qUANTILY  ..ooviiiieiieeie et (04 marks)

(2) If the government imposes a certified price of Rs. 150 per kg of cowpea, what are the
changes occur in quantity demand and quantity supplied?

(a) change in quantity demanded  ........ccccoiieiiiciiiiiie s (04 marks)
(b) change in quantity supplied = ....ooiivieiic s (04 marks)

(H) Suppose that the bird fever attacks the chicken production. What will happen to the demand, supply
and the price of fish? (Assume fish is a substitute for chicken).

(Select the suitable answer: No change, shift to right, shift to left, increase, decrease)

(i) Market demand curve for fish ..o (02 marks)
(ii) Market supply curve for fish ..o (02 marks)
(iii) Equilibrium price of fish . (02 marks)

(I) (i) State two anthropogenic activities which leads to climate change.

(ii)  State two changes occur in the rainfall pattern and the distribution due to climate change.

(1) eoeeeeeeee oo e oo eeese e e ee e e e e e see e seee oo (02 marks)
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Part B - Essay

(i) Explain the factors to be considered when selecting a suitable site for a plant nursery.

(50 marks)
(ii) Compared to deep litter system, describe the advantage and disadvantages of free-range system

of rearing laying hens. (50 marks)
(iii) Describe how adverse climatic conditions affect farm animal production (50 marks)
(i) Explain the ways the growth parameters can be used to measure plant growth. (50 marks)
(ii) Describe the impacts of soil erosion on agricultural productivity of a land. (50 marks)

(iii) Explain the importance of sustainable agriculture to maintain the eco-system health.

(50 marks)

(i) Explain how plant breeding improves the genetic makeup of plants. (50 marks)
(ii) A student collected the following information from a crop field to determine irrigation

requirements of the crop.

Field capacity of the Soil (volume basis) = 40%
Permanent Wilting Point of the soil (volume basis) = 25%
Depth of the root zone = 40 cm
Management Allowed Depletion level = 50%

(a) Calculate the net irrigation requirement.

(b) Calculate the gross water requirement if the irrigation efficiency of the irrigation system is
60%.

(¢) Calculate the irrigation interval if the crop evapotranspiration is 4.8 mm/day. (50 marks)

(iii) Explain the physical factors that affect for food spoilage. (50 marks)

(i) Postharvest losses of fruits and vegetables are estimated to be approximately 40% is Sri Lanka.
Explain the means by which the postharvest losses of fruits and vegetables can be minimized.

(50 marks)

(ii) Describe the changes happened in the Sri Lankan agricultural sector after introduction of open
economic policies in 1977. (50 marks)

(iii) Explain how to improve the inefficiencies in agricultural marketing in Sri Lanka. (50 marks)

(i) Describe the primary land preparation process of low land paddy cultivation in chronological
order. (50 marks)
(ii) Describe the challenges faced by the present agriculture and the strategies to overcome those
challenges. (50 marks)
(iii) Explain the importance of applying bio-fertilizer which is produced using soil

microorganisms. (50 marks)
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10.

(i) Using appropriate examples, describe the role of different life forms in biological pest
control. (50 marks)
(ii) Mention the occupational hazards which would be possible to occur in an agricultural farm and
explain the measures to prevent them. (50 marks)
(iii) Explain the importance of identifying agroecological zones in Sri Lanka to increase the

productivity in agriculture sector. (50 marks)
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(09) Biology

Structure of the Question Paper

(p

. J

aperl - Time : 02 hours )
This paper consists of 50 multiple choice questions with 5 options. All questions should
be answered. Each question carries 01 mark. Total marks 50.

Paper II - Time : 03 hours. (In addition, 10 minutes for reading.)
This paper consists of two parts as Structured Essay type and Essay type.

Part A - Four structured essay type questions. All questions should be
answered. Each question carries 100 marks - altogether 400 marks.

Part B - Six essay type questions. Four questions should be answered. Each
question carries 150 marks - altogether 600 marks.

Total marks for paper II = 1000

Calculation of the final mark Paper I = 50
Paper 11 = 1000 + 20 50
Final mark 100

Paper I

Important :

*  Answer all the questions.
* Select the correct or the most appropriate answer.

(A separate sheet will be provided to mark answers for multiple choice questions.)

1.

Which of the following responses shows several hierarchial levels of biological organization in correct
order?

(1) Molecules, Organelles, Cells, Organs, Tissues, Organ systems, Organism

(2) Molecules, Cells, Organelles, Organs, Tissues, Organ systems, Organism

(3) Molecules, Organelles, Cells, Tissues, Organs, Organ systems, Organism

(4) Molecules, Organelles, Cells, Tissues, Organ systems, Organs, Organism

(5) Molecules, Cells, Tissues, Organ systems, Organelles, Organs, Organism

Select the correct statement regarding carbohydrates.

(1) H:O ratio of all carbohydrates is 1:2.

(2) Genetic material of organisms contains carbohydrates.
(3) All carbohydrates are macromolecules.

(4) All carbohydrates possess glycosidic bonds.

(5) All carbohydrates are water soluble.

Functions of some orgenelles are given below.
A - Conversion of fatty acids to sugars
B - Production of transport vesicles
C - Production of cell wall components such as cellulose and pectin
D - Removal of residual material from cells by exocytosis
Functions of lysosomes and endoplasmic reticulum are stated respectively by
(1) AandC. (2) BandC. (3) Cand D. (4) Dand A. (5) D and B.
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4. A stage of cell division is shown in the following diagram.

\ﬁ\
K@“

/l\

Which of the following statements is correct with respect to the above diagram?
(1) It may be a diploid cell.

(2) It may be a cell of an angiosperm.

(3) It cannot be a stage of meiosis.

(4) It may not be a stage mitotic division.

(5) The daughter cells produced by this division are haploid.

5. Effect of pH on the rate of reaction of two enzymes 4 and B is illustrated in the following graphs.
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Which of the following statements regarding enzymes 4 and B is correct?
(1) Both the enzymes 4 and B can be functional within a single organ of an organism.
(2) Enzymes A4 and B could be tripsin and pepsin respectively.

(3) Rate of reaction of enzyme 4 at pH 1 and 3 could be more or less equal to the rate of reaction of

enzyme B at pH 7 and 9.
(4) Optimum pH range of enzyme A is 0-2 while that of enzyme B is 6-8.
(5) Most of the enzymes of man are similar to enzyme B.

6. Select the correct statement with regard to the C, mechanism of photosynthesis.
(1) First carbohydrate derivative produced is a carbon 4 compound.
(2) Photorespiration does not occur due to the absence of RuBisCo enzyme.
(3) Fixation of atmospheric CO, occurs within the cytoplasm of leaf mesophyll cells.
(4) Calvin cyle occurs in leaf mesophyll cells under high CO, concentrations.
(5) 3-phosphoglycerate is not an intermediate product.

7. The three eras of phanerozoic eon in correct chronological sequence are
(1) proterozoic, paleozoic and cenozoic. (2) paleozoic, mesozoic and cenozoic.
(3) hadean, archaean and proterozoic. (4) mesozoic, paleozoic and proterozoic.
(5) cenozoic, proterozoic and mesozoic.
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10.

11.

12.

13.

Carolus Linnaeus proposed a system of binomial nomenclature of species which was accepted
worldwide. Given below are the scientific names of some species.

A - Dipterocarpus zeylanicus B - Homo sapiens sapiens

C - Cocos nucifera L D - Panthera pardus kotiya
Which of the above species names is/are in accordance with the Linnaeus system binomial
nomenclature?
(1) Aonly. (2) B only. (3) A and B only.
(4) Band D only. (5) A, B and C only.

A trait that cannot be observed in the first land plants that evolved from green algae is
(1) production of spores surrounded by a wall within sporangia.

(2) formation of multicellular gametangia.

(3) presence of an embryo that depends on the gametophyte.

(4) presence of an apical meristem.

(5) formation of roots.

In which one of the following, the invertebrate phylum and its characters are not correctly matched?
(1) Platyhelminthes - Eye spots and flame cells

(2) Nematoda - Setae and cuticle

(3) Cnidaria - Diploblastic body and cnidocyst

(4) Arthropoda - Exoskeleton and jointed appendages
(5) Mollusca - Haemocoel and radula

Which of the following statements is correct regarding the root of dicotyledonous plant?
(1) Epidermis is multi-layered.

(2) Cork cambium originates from the cortex.

(3) Pericycle has meristematic capability.

(4) Collenchyma is present inner to the epidermis.

(5) Distinct pith is present.

Which one of the following external factors contributes to an increase in the rate of photosynthesis and
a decrease in the rate of transpiration?

(1) Light intensity (2) Temperature (3) Humidity

(4) CO, concentration (5) Available water content in the soil

Three parts of the lower epidermal peel of a Rhoeo leaf were immersed separately in three sugar

solutions 4, B and C with solute potential of -1200 kPa, -1500 kPa and -1800 kPa respectively. After

20 minutes, it was observed that 50% of the cells in the tissue immersed in solution B had plasmolysed.

From the statements given below select the correct statement.

(1) Solution 4 is hypertonic relative to the tissue.

(2) Solution C is hypotonic relative to the tissue.

(3) Cells in the equilibrated tissue in solution C are turgid.

(4) Endosmosis will occur if the tissue that was equilibrated in solution 4 was moved to solution C.

(5) If the tissue immersed in solution C was moved to distilled water, pressure potential of cells at
equilibrium will be +1500 kPa.

Structure of Question Papers and Prototype Questions for G.C.E.(A.L.) Examinations - 2019 and afterwards - Biology
98-



14.

15.

16.

17.

Shown below is the life cycle of a terrestrial plant.
Gametophyte
spores (@
(C)(

Sporophyte Female gametes Male gametes

Zygote

Which of the following responses indicates the processes (a), (b), (c) and (d) in correct sequence?
(1) Meiotic division, growth and development, mitotic division, germination
(2) Mitotic division, germination, meiotic division, growth and development
(3) Mitotic division, growth and development, meiotic division, germination
(4) Germination, mitotic division, meiotic division, growth and development

(5) Growth and development, germination, meiotic division, mitotic division

The main events that are initiated by light during plant growth and development, when taken
collectively, are known as photomorphogensis. Which of the following cannot be considered as a

photomorphogenesis process in plants?

(1) Photosynthesis (2) Phototropism (3) Geotropism
(4) Photoperiodism (5) Seed germination
Which of the following responses is correct regarding the transport in xylem vessels and phloem sieve

tubes?

Xylem vessels Phloem sieve tubes
(1) Passive transport Active transport
(2) Occurs bi-directionally. Occurs uni-directionally.
(3) Transport water and minerals only. Transport organic compounds only.
(4) Transport occurs in the apoplast pathway. Transport occurs in the symplast pathway.
(5) Transport occurs under hydrostatic pressure. Transport occurs under a pulling force.

Which of the following statements is correct?

(1) Activity of skeleton muscles and heart muscles is controlled by sympathetic nervous system.

(2) Contraction of all muscular tissues in the human body commences due to nerve impulses.

(3) Functional unit of all muscle types is the sarcomere.

(4) During the formation of a skeletal muscle, the muscle fibres join with each other through intercalated
discs.

(5) The basic functional characteristic of all muscles is contractility.
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18.

19.

20.

21.

22.

23.

24.

25.

Which of the following statements is correct regarding regulation of digestion in man?
(1) Secretion of saliva is inhibited by secretin.

(2) Secretion of gastric juice is inhibited by gastrin.

(3) Release of bile into the duodenum is stimulated by CCK.

(4) Mobility of stomach is inhibited by enterokinase.

(5) Secretion of gastric juice is stimulated by hormones secreted by pancreas.

Which one of the following statements is correct regarding the respiratory process of man?

(1) Muscles in the neck and back muscles can also participate in the ventilation of lungs during
exercise.

(2) Curvature of the diaphragm increases as a result of the contraction of its muscles.

(3) Muscular contraction during expiration increases the volume of thoracic cavity.

(4) When the volume of the thoracic cavity is increased, the pressure of the pleural cavity is increased.

(5) During the ventilation of lungs alternating inhalation and exhalation occur continuously.

In which one of the following responses the animal and excretory structure are incorrectly indicated?

Animal Excetory structure
(1) Prawn Green glands
(2) Beetle Malphigian tubules
(3) Shark Kidneys
(4) Turtle Salt glands
(5) Earth worm Body covering

A disorder of the human nervous system is

(1) Addison's disease. (2) Huntington disease. (3) stroke.
(4) pellagra. (5) leptospirosis.
Some sensory structures in the human body are given below.
A - Krause's end bulbs B - Merkel discs
C - Ruffini corpuscles D - Meissner corpuscles
Out of these, touch receptors are
(1) Aand B only. (2) Aand C only. (3) A and D only.
(4) B and C only. (5) B and D only.

Which of the following statements regarding the spematogenesis of man is correct?
(1) FSH stimulates Leydig cells to secrete testosterone.

(2) Spermatogenesis is stimulated by GnRH.

(3) Development of spermatids into spermatozoa is stimulated by testosterone.

(4) Increase in testosterone secretion, increases GnRH secretion by the hypothalamus.
(5) When spermatogenesis reduces, secretion of inhibin is stimulated by Sertoli cells.

The center in the human brain engaged in the summation of sensory information is
(1) thalamus. (2) hypothalamus.
(3) corpora quadrigemina. (4) pons varolii.

(5) medulla oblongata.

The blood group of a donor whose blood can be transfused without matching the blood group of any
recipient is
(1) AB™. (2) AB~. (3) O". 4) O (5) B™.

Structure of Question Papers and Prototype Questions for G.C.E.(A.L.) Examinations - 2019 and afterwards - Biology
-100-



26.

27.

28.

29.

30.

Na" K" pump activates when the plasma membrane is

(1) in the polarized state.

(2) in the depolarized state.

(3) transforming from depolarized state to repolarize state.

(4) transforming from repolarized state to hyperpolarized state.
(5) transforming from polarized state to depolarized state.

Which of the following is net a suitable indicator to measure the basal metabolic rate of an organism?
(1) O, consumption rate (2) CO, releasing rate
(3) Amount of heat released per unit area (4) Amount of urine produced

(5) Rate of oxidation of food

Which of the following statements regarding human birth control methods is correct?
(1) Menstrual cycle is temporarily stopped due to oral controceptive pills.

(2) Ovulation is stopped due to fallopian tube ligation.

(3) Thickening of cervical mucosa occurs due to IUD loop.

(4) Spermatogenesis is stopped due to vasectomy.

(5) Ovulation is stopped due to Depo Provera.

Which of the following statements regarding to the skeletal systems of animals is correct?

(1) Hydrostatic skeleton is seen only in coelomates.

(2) Bony skeleton always serves as an internal skeleton of an organism.

(3) Skeletons formed by calcium carbonate can be found as internal or external skeletons of organisms
of the same phylum.

(4) Human skeleton is formed only by bones.

(5) Movable joints between bone parts could be seen only in internal skeletons.

Flow chart illustrating the contribution of kidneys to maintain the normal blood pressure of man is

shown below.
Normal blood pressure

7

(b)

Adrenal gland
Decrease of blood pressure

1 S
Angiotensin
'@

Angiotensinogen

The two hormones (@) and (b) are respectively
(1) renin and aderenalin.

(2) aldosteron and aderenalin.

(3) renin and aldosteron.

(4) ADH and renin.

(5) aldosteron and ADH.
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31.

32.

33.

34.

3s.

36.

37.

38.

Which of the following statements regarding red-green colour blindness in man is correct?
(1) It is a dominant trait linked to X chromosome.

(2) It is a dominant trait linked to Y chromosome.

(3) A colour-bilnd father transmits the trait to all his daughters.

(4) A colour-blind mother transmits the trait to all her sons.

(5) The disease is common among females than in males.

Ifindividuals of genotype AabbCc are interbred, the number of different genotypes that can be produced
in the progeny is
(1) 6. (2) 8. 3) 9. 4) 21. (5) 27.

Which of the following statements is correct regarding agarose gel electrophoresis?

(1) DNA fragments are made single strands before electrophoresis.

(2) Rate of movement of DNA through the gel depends on the agarose concentration of the gel.
(3) DNA fragments move towards the cathode during electrophoresis.

(4) Large DNA fragments move faster through the gel than small DNA fragments.

(5) Stained DNA fragments in the gel can be observed under visible light.

Probes used in gene technology are labeled

(1) single stranded DNA fragments only.

(2) double stranded DNA fragments only.

(3) single stranded RNA fragments only.

(4) double stranded RNA fragments only.

(5) single stranded DNA fragment or single stranded RNA fragments.

Which of the following statements regarding ecological niche is incorrect?

(1) Niche is the role that a particular organism plays in the ecosystem.

(2) Niche represents the physical area where a species lives.

(3) Niche includes the organism's role in the flow of energy through the ecosystem.

(4) An organism's niche also includes how it interacts with other organisms in recycling of nutrients.
(5) Niche is how an organism makes a living.

Which of the following is the factor that contributes indirectly to biodiversity loss?
(1) Invasive alien species (2) Climate change
(3) Human population increase (4) Habitat loss

(5) Overexploitation of resources

An infectious pathogen which uses gastrointestinal tract of man as portal of entry is
(1) Clostridium tetani. (2) Streptococcus pneumoniae.
(3) Staphylococcus aureus. (4) Neisseria gonorrhoeae.

(5) Mycobacterium tuberculosis.

This question is based on the following.
A - Use of disinfectants B - Use of antiseptics
C - Immunization D - Sanitization

E - Use of antibiotics
In Sri Lanka, the most commonly used methods to prevent microbial diseases are
(1) B and C only. (2) A, B and C only.
(3) A, Band E only. (4) A, B, Cand D only.
(5) A, B, D and E only.
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39. Which of the following statements is true?
(1) Some spices have natural anti-microbial chemical components.
(2) Botulism toxin can be destroyed by pasteurization.
(3) Sterilized milk is more nutritious than pasteurized milk.
(4) Yoghurt is a sterilized milk food.
(5) Aflotoxin is a form of bacterial toxin present in many cereal seeds.

40. Which of the following is not a biological application of nanotechnology?
(1) Purification of blood (2) use as DNA probes
(3) Delivering drugs to target cells (4) use as anti-microbial agents

(5) Identification of proteins

o For each of the question 41 to 50 one or more of the responses is/are correct. Decide which response/
responses is/are correct and then select the correct number.

Ifonly A, Band D are correct e 9]
Ifonly A, Cand D are correct e 2)
Ifonly Aand B are correct e 3)
Ifonly Cand D are correct e 4
If any other response or combination of TeSPONSEs 1S COITECt  .vvvvivvereerierieniereereeeeens ®)

Directions summarized

)] @ €)) @ ®)
A, B,D A, C,D A, B C,D Any other response or
correct. correct. correct. correct. combination of responses correct.

41. Which of the following properties of water enable/enables some insects to walk on the surface of
water?
(A) High surface tension
(B) Cohesive forces of water molecules
(C) High specific heat capacity
(D) Adhesive forces of water molecules
(E) High latent heat of vaporization

42. Which of the following phyla has/have a dorsoventrally flattened independent gametophytes?

(A)Hepatophyta (B) Bryophyta (C) Anthocerophyta
(D)Pterophyta (E) Lycophyta

43. Which of the following animal groups possesses/possess bony endoskeletons and internal fertilization?
(A) Amphibia (B) Osteichthyes (C) Reptilia
(D)Aves (E) Chondrichthyes

44. Which of the following responses indicates/indicate one internal and one external defence type that are

important in innate immunity respectively?
(B) Skin and mucus membranes

(D) Antimicrobial proteins and skin

(A) Inflamatory responses and secretions
(C) Phagocytic cells and mucus membranes
(E) Secretions and inflamatory responses
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45.

46.

47.

48.

49.

50.

Hypothalamus

(A) is located in the forebrain. (B) regulates hunger.

(C) integrates sensory information. (D) controls autonomic nervous system.
(E) receives sense of smell.

Deficiency in which of the following elements is/are a cause for chlorosis?

(A) Nitrogen (B) Magnesium  (C) Potassium (D) Calcium (E) Iron
Which of the following processes is/are used in the preparation of a DNA library?

(A) Cutting of DNA (B) Extraction of DNA

(C) Polymerase chain reaction (D) Ligation of DNA fragments

(E) Determination of base sequence of DNA

Select the invasive species found in Sri Lanka from among the following.

(A) Ichthyophis (B) Lingula (C) Knife fish (D) Lantana (E) Sonneratia

A viroid

(A) is a prokaryote. (B) has heterotrophic mode of nutrition.
(C) infects higher plants. (D) consists of a naked RNA molecule.

(E) consists of a fatty acid molecule and a protein coat.

Choose the method/methods which is/are not used for postharvest food preservation in the modern

society.
(A) Use of genetically modified organisms (B) Drying
(C) Pasturization (D) Salting

(E) Ray treatment

* % %
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(09) Biology
Paper 11

* Answer All question in part A.

% Answer only four questions from part B.

Part A - Structured Essay

1. (A)(i) (a) Explain the cell theory.

(b) State the ecologically important physiological function that can be seen only in

prokaryotic cells.

(i)

(b) What is the sub cellular structure which produces new vesicles that join with this

organelle?

(iv) Name two types of bonds that help to maintain the tertiary structure of a protein.
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™)

B) )

(i)

(iii)

(iv)

©) O

(i)

(iii)

@iv)

(a) How it can be shown experimentally that proteins are present in a particular solution?

State three molecular biological criteria that are considered as base of the present classification

system.
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2.

™)

(A) (@)

(i)

(iii)

(iv)

Complete the following dichotomous key to identify hook worm, earthworm, liver fluke,

millipede and tusk shell based on their external features.

(1) (a) Exoskeleton is present. e ere e
(b) Exoskeleton is absent. e ere e
(2) (a) Jointed legs are present. e ere e
(b) Jointed legs are absent. e ere e
(3) (a) Clitellum is present. e ere e
(b) Clitellum is absent. e ere e
(4) (a) Body is dorsoventrally flattened. e ere e
(b) Body is not dorsoventrally flattened . : ......cceevvievciieecieeieee,

State the feeding mechanism of each of the following animals.

(a) Bee e eeeeteeereeeseeeseeeeiseessseessreeesseeestteesseessseeistteesteeareeentteeatteeasseeaseeaseeenrreanes
(o) IO 5453 £ SRS PR
[ T, T <00 | A USSR

What is a digestive tract?

This question based on the given diagram. ,

(a) Name the parts labelled as p, ¢ and r in the diagram.

(b) How the structure labelled as p contributes
for the digestion of food?
(¢) Name two components present in the fluid contained in the structure labelled as ¢ that

are important for the digestion of food.
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(v) Name one vitamin each that performs the following functions.
(a) Acting as antioXidantS — ...occiecieiieieee ettt ettt ettt et neeeeas
(b) Maintaining healthy DONES ........cccveciiiiiiiiieiieieeeeeee et be e saennees
(€) Clotting of BIoOd oot enree s

(B) (i) Whatis adaptive immunity?

(i)  What are the two types of cells important for adaptive immunity?
(iii)  State the two adaptive immunity responses.

(iv) Name an autoimmune disease and immuno dificiency disease of man.
(a) Autoimmune Disease L ettt eeeeeirteeeeiieeeeeeeeeeeateeeeateeeeaaaeeeaabeeeaaraeeearaeeeanres

(b) Immune Deficiency DISCASE © ...cceccieeciieiiieiieeite et eee et ee e re s e e seeesneeenne e

(v)  State the main difference between autoimmune diseases and immune dificiency diseases.

(C) (i)  State the structure of the human brain associated with each of the following functions.

o Controlling the size of the pupil e
o Structurally connecting the two hemispheres of the cerebrum - ........c..cccoveeiiiiiiinnnns
o Controlling the basic rhythm of respiration et raeeares
o Regulation of hemostatic mechanisms e

(ii)  State two places where cerebrospinal fluid in present in the human brain.

(iii) ~ State three functions of cerebrospinal fluid.

(iv) (a) Name the most abundant cell type in nerve tissue.
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(v) Name three disease conditions of the human nervous system.

(A) (i) Draw and label a line diagram of a cross section of a dicot leaf taken through the central

vein.

(i)  State two structural features seen in a cross section of a typical grass leaf by which it differs

from the cross section drawn in (A) (i) above.

(iii) What is a stomata?

(iv) Briefly describe the stomata opening mechanism according to the K flux hypothesis.

(B) (i) Name the structures labelled as p and g in the diagram given below and write one function

of each of them.

Structure Function
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(i)  What is the significant features seen in the life cycle of Selaginella which was the cause for

the evolution of seed habit?

(iii) What is seed dormancy ?

(iv) State two adaptation shown by seeds for terrestrial life other than dormancy and indicate one
usefulness of each of them.

Adaptation Usefulness

(v) (a) State two abiotic stresses faced by plants.

(c) Name two groups of organic compounds found in plants that help them to face biotic

stresses successfully.

(C) The following family tree shows inheritance pattern of tongue rolling ability. Ability of tongue
rolling is shown by (V) and inability of tongue rolling is shown by (X).

Grand mother Grand father
(V) (X)
Father Mother
() X)
A - daughter B - daughter son
(V) (X) Q)

(i)  State the genotype of each of the following individuals considering the allele for tongue

rolling ability as 'R' and its recessive allele as 'r'.

(2) Grand MOLNET I ..oooiiieieiee ettt et ettt e bt et e e beebe e seenseenseenseensenns
(b) Mother L ettt ee et ee e teeeheee et e e tee i tee e bt e e bt e e bee e hae e bt e e ahteeeutee e bee s beesabeeebeeeabteenabeenes
(C) A - DAUGNIET 1 ottt ettt ettt et et et e ettt e enteeteenteen
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4.

(ii)

(iii)

(iv)

™)

(vi)

(A) (@)

(i)

(iii)

If 4 - Daughter is married to a man having the genotype of son,

(a) what is the probability that their first child does not have the ability of tongue rolling?

(b) what is the probability that their first child is a boy who has the ability of tongue
rolling?

State the number of phenotypes and genotypes found in the progeny when a plant having
genotype XxY YTt is subjected to self fertilization.

NUMDET Of PRENOLYPES & oovveeiieiecieceeree sttt ste e e et e s essa e s e e seesseenseensaenseas
NUMDET Of GENOLYPES 1 oooeeeeeieeieriereeritesee st e steste st e steesteesteesseesseesseessaessaesseesseessaesseenseensens

What is meant by 'Pleiotropy'?

Name a microorganism used to produce each of the following genetically modified

organisms.
(a) Golden rice Tm  eeeereeerrteeeteereeesiteeeareeeabeeeateeeatbeanteasbeeebaeasaeeabaeerasansteentes
(D) Insect Pest TESISTANE CTOPS  i=  uvevcververierrerrereesresreseessresseesseesseesseesseesseesseessesssennns

(a) What is the main difference between introns and exons?

Name an enzyme used in each of the following.
(a) Synthesis of complemenrtary DNA L e eeteereere et et et et et e e e e e be e teereeteetaans
(b) DNA fingerprinting technology L e ereereere et e e et et e e e e e be e reereetaetaens
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(iv)

B) @

(i)

(iii)

(iv)

)

© O

(i)

(a) What is meant by a restriction map in gene technology?
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(iii) (a) What is an invasive species?

(b) Name one invasive animal and one invasive plant found in Sri Lankan water bodies.
ANIMAL 1 et ettt et e et e st e ereeneeneas

Plant TR RORRRPRRPPPPRRPRPIN

(iv) What is the aim of CITES?

(v) (a) What are stem cells?

%%
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Part B - Essay

5. (a) What is meant by cellular respiration ?
(b) Briefly describe the process of cellular respiration that takes place in cytosol.
(c) Describe steps of an experiment carried out in the laboratory to determine the respiratory rate of

germinating seeds based on oxygen absorption.

6. (a) Briefly describe the structure of a cross section of a typical primary dicot stem and state the
functions of different tissues seen in it.
(b) Describe how the structure of a cross section of a primary dicot root differs from the above

structure.

7. (a) What is meant by homeostasis ?

(b) Describe how the blood glucose level of man is regulated.

8. (a) Explain the effect of virulence factors on pathogenicity.

(b) Describe the strategies used to control diseases caused by microorganisms to man.

9. (a) Explain what is an ecosystem.

(b) Briefly describe the characteristics of the four major types of forest ecosystems in Sri Lanka.

10. Write short notes on the following.
(a) Theory of natural selection
(b) Cardiac cycle of man

(c) Cloning vectors

*kk
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(10) Combined Mathematics

Structure of the Question Paper

r
Paper I

\.

Paper 11 -

Calculation of the final mark :  PaperI

Time : 03 hours (In addition, 10 minutes for reading.)

This paper consists of two parts.

Part A : Ten questions. All questions should be answered. 25 marks for each
question - altogether 250 marks.

Part B : Seven questions. Five questions should be answered. Each question
carries 150 marks - altogether 750 marks.

Total marks for paper I = 1000

Time : 03 hours (In addition, 10 minutes for reading.)

This paper consists of two parts.

Part A : Ten questions. All questions should be answered. 25 marks for each
question - altogether 250 marks.

Part B : Seven questions. Five questions should be answered. Each question
carries 150 marks - altogether 750 marks.

Total marks for paper II = 1000

1000
1000
2000 + 20 = 100

Paper 11
Final mark
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(10) Combined Mathematics

Paper I
Part A

1.  Using the Principle of Mathematical Induction, prove that 6 — 1 is divisible by 5 for all n € A

2.  Find the set of all real values of x satisfying the inequality 2|x — 3/ < 2 + x.

Hence, solve 2/x +3/<2 —x.
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3. Shade the region R that represents the complex numbers z satisfying the conditions |z — il < 1 and
% <sArg(z-1) = 34—“ in an Argand diagram.

Write down the maximum value of Re z + Im z for z in the region R.

4.  Show that lim -
X—=0
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2 2
5. Show that the equation of the tangent to the ellipse 1x_6 + % =1 at the point P = (4cos 6, 3sin 6)
isX cos@+ Y sinf=1.
4 3
Find the value 8 (0< 6 < 12[) such that the normal to the above ellipse at P passes through the

point (O, - % )

6. Differentiate tan™' |3 tan(ﬁ) + 4
3 273

5+4sinx

with respect to x. Hence, find IL .
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_ X
vV x2+9

the figure). Show that the volume of the solid generated by rotating S about the x—axis through

7. LetS be the region bounded by the curve y , the straight line x = 3 and the x—axis (see

27 radians is 37 (1 - %)

Y A

8. A variable straight line through the point (2, 1) meets the x—axis and the y-axis at the points
P and Q respectively. The point R is the mid-point of PQ. Show that the point R lies on the

curve x + 2y = 2xy.
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9.  Find the equation of the circle through the points (0, 0) and (0, 2) which bisects the circumference
of the circle ¥’ + y* = 2x + 4y - 6 = 0.

10. Express /3 cosx — sinx in the form R cos (x+ ), where R>0 and 0< o< l2'3 .

Hence, solve the equation v/3 cos2x—sin2x+1=0.
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11. (@)

(b)

12. (a)

(b)

(c)

13. (a)

(b)

Part B

Let a and b be two distinct real numbers. Show that the roots of the equation X +2bx+2ab=d’
are real and distinct.

Show that the roots of the above equation a and /£ are both non-zero if and only if a # 2b and
a#0.

Now suppose that a # 2b and a # 0. Find the quadratic equation with &_ and ﬁ as its roots.
(03

Let f(x) be a polynomial of degree greater than 2, and let p and g be distinct real numbers.
Applying the Remainder Theorem twice, show that the remainder when f(x) is divided by
x=p)(x—gq)is M(x—p) + f(p).

q-p

Let g(x) = X'+ ax*+ bx + 1, where a, b € R. It is given that the remainder when g(x) is divided
by (x — 2) is thrice the remainder when it is divided by (x — 1), and that the remainder when g(x) is
divided by (x — 1) (x — 2) is kx + 5, where k € R. Find the values of a, b and k.

10
Show that the term independent of x in the expansion of (1 + x)’ (2x2 - L) is —15.
2x

A relay team consisting of 4 sprinters is to be selected from among 8 sprinters of different
performance records. If the least performer among them is selected, then the best performer is
also selected; but the best performer can be selected without the least performer being selected.

Find the number of different relay teams that can be formed.

2
- + +
Let u = 2r =5 and f(r) = M—M for r € Z , where A and w are real constants.

(r+ 1) (r+2) (r+1)
Find the values of A and u such that u = f(r) — f(r + 1) for r € A

Let Snzi u, fornEZ+. Show that Sn:l—(zrl—+12)forn€Z+.
g . 4 (n+2)

Deduce that the infinite series 2 u_ is convergent and find its sum.
r=1

12 1 2 b 1 c 2a+c
Let a, b, c € R. Also, let A=1{, 3 _j B=b1 c and C = 1 b )
Find the values of a, b and ¢ such that AB" = C.
For these values of a, b and ¢, find (CT)_1 and hence, find the matrix P such that

c'pPCc'=5C.

Using de Moivre's Theorem for a positive intergral index, show that if z = cos § + isin &, then
7" =cosnf-isinnf, where 0ER and n € Z .

Express each of the complex numbers —1+ i V3 and V3 +i in the form r(cos @+ isin §), where
r>0and -t <@ =sm.

(-1+iv/3)"

Letm, n € Z . Show that if
W3+

=8, thenn=m+ 3 and n =4k-1, where k € Z.
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14. (a) Letfix) = (x;l)z for x#—2. Show that f'(x), the derivative of f{x), is given by f'(x) = —=

15. (a)

(b)

(b)

(©)

16.

(x+2)

for x #-2.

(x+2)°

2(x-1)

( 2 for x #-2, where f ”(x) denotes the second derivative of f(x).
X+

Itis given that f ) =

Sketch the graph of y = f(x) indicating the asymptotes, turning point and the point of inflection.

A fence, 8 m tall, is at a distance of 27 m from a vertical wall of a building. A ladder with its
lower end on the horizontal ground goes just over the fence and reaches the wall as shown

in the figure. Let y m be the length of the ladder and & be the angle it makes with the

horizontal. Express y as a function of 6.
Show that & = ¢ if and only if #= tan” (2-),

do 3 ym
By considering the sign of g_);g in appropriate intervals, find the N

8m
[7)
length of the shortest such ladder. DT P
Express ;2 in partial fractions.
x-Dx+1)
Hence, find 1—2 dx.
(I-eH+¢€)

Using integration by parts, find fxz (sinx + 2 cosx) dx.

T T
Establish the formula fxf(sinx) dx=T f f(sinx) dx.
0 2 0
TT
Hence, show that f xsinx g lz
(2 - sin’x) 4
0
Let A = (-1, 1) and [ be the straight line given by x + y = 7. Find the coordinates of the points

B and C on [ such that Aé\(] = AéB = tan™! (7).

Also, find the equation of the bisector m of the angle BA\C .

Write down the equation of the circle with BC as a diameter and hence write down the equation
of any circle through B and C in terms of a parameter.

Deduce the equation of the circle S that passes through the points A, B and C.

Also, find the coordinates of the points of intersection, of the circle S and the straight line m.
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17.(a) Show that cos’x cos 3x + sin’x sin 3x = cos’ 2x.

3 .3 .
Hence, solve 8 (cos” x cos 3x + sin” x sin 3x) = 1.

(b) Let ABC be a triangle. The points D and E are taken on BC such that BD : DE : EC =1 :2: 3.
Also, let BA\D = q, DﬁE = fand EAC = 7. Using the sine rule for suitable triangles, show that

sin( +f) sin(f+y) =5 sin sin .

(c) Letlxl=<1,lyl<1andlzl<1. Show thatifsin™ x + sin™ y + sin™ z = m, then

V1= +yV1-y+2V1-22 =2z
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(10) Combined Mathematics

Paper 11
Part A

Two particles of masses m and Am move towards each other on a smooth horizontal table with speeds
u and 2u respectively. Given that the particles move with equal speeds  away from each other
3 2

after their direct impact, show that the coefficient of restitution is é, and that the value of A is % .

A particle of mass m lying on a rough horizontal table is connected by m

a light inextensible string which is perpendicular to the edge of the

table and which passes over a small smooth pulley fixed at the edge

of the table, to a particle of mass 2m which hangs freely as shown in the 5
m

figure. The system is released from rest with the string taut. The
coefficient of friction between the particle of mass m and the table is

i . Show that the tension in the string is % mg .
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Two particles of masses m and 2m are attached to the two
ends A and B respectively of a light rod AB of length 2a.
The rod is held in a horizontal position with its middle
point C smoothly hinged to a fixed point, and released
from rest. (See the figure.) Using the Principle of

Conservation of Energy, show that the speed v of the

particles when the rod makes an angle @ with the

horizontal is given by V' = %ﬂl sind.

Two cars A and B move along a straight road in parallel lanes in the same direction. At time ¢ = 0,

the cars A and B pass a bridge with speeds u and %, respectively. Car A moves with the same

a4

constant speed u and car B moves with constant acceleration until it reaches the spee at

time ¢ = T, and maintains that speed afterwards. In the same diagram, sketch the velocity - time
graphs for the motions of car A and car B.

Hence, obtain an equation to determine the time taken by B to overtake A.
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A train of mass 300 metric tons is moving in a straight level track, with constant speed 15m s™'
and the resistance to motion is 50 N per metric ton. Find the power of the train in kilowatts.
Rear coach of mass 50 metric tons gets dislodged while the tractive force of the engine is unaltered.

Find the acceleration of the remaining portion of the train.

In the usual notation, let 4i + j, M + xj and i + 5j be the position vectors of three points
A, B and C respectively, with respect to a fixed origin O, where A and g are positive constants. The
diagonals of the quadrilateral OABC are equal in length and perpendicular to each other. Write

down AC in terms of iand j. Using scalar product, show that =4 and x= 3.

Structure of Question Papers and Prototype Questions for G.C.E.(A.L.) Examinations - 2019 and afterwards - Combined Mathematics

-126-



A smooth uniform rod AB of length 2a and weight W which passes B
through a small smooth ring P has its end A on a smooth
horizontal ground and the other end B in contact with a smooth
vertical wall. The rod is kept in equilibrium, at an angle 60° to the p
horizontal, in a vertical plane perpendicular to the wall by a light

inextensible string which connects the ring to the point O as shown

in the diagram. Show that OPA=90"and write down equations O A

sufficient to determine the tension of the string.

A particle of mass m is placed on a rough plane inclined at an angle « to the horizontal, where
the coefficient of friction between the plane and the particle is & (< tan @). The particle is held
in equilibrium with a force P applied upwards to the particle along a line of greatest slope of the
plane. Show that mg(sina — ucosa) < P <mg(sina + pcosq).
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9. Find the probability that the sum of the number of dots obtained in at most three tosses
of an unbiased standard die with 1, 2, 3, 4, 5 and 6 dots marked on its six faces, is exactly six.

10. The mean and the mode of the seven numbers a, b, 4, 5,7, 4 and 5 are equal, where a and b are

positive integers. Find the values of a and b, and show that the variance of the seven numbers
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11. (@)

(b)

12. (a)

(b)

Part B

A particle projected from a point O on a horizontal ground with a velocity ©=./2ga making
an angle 9(0 <0< Zj to the horizontal, moves under gravity and hits a target at a point P.
The horizontal and vertical distances of P measured from O are a and ka, respectively,
3
where k is a constant. Show that tan’@—4tanf+4k+1=0 and deduce that k < 1
11
Now, let k =—. Show that the angle between the two possible directions of projection is
4 4
tan | — |.
19

An airport A is situated at an angle ¢ East of South, at a distance d from an airport B.
On a certain day, an air plane flies directly from A to B with a speed u relative to the wind which

blows from North at a velocity v (< u). Sketch the velocity triangle for this flight, and show that

d
Nu? =v?*sin* @—vcosé

A few days later, the plane flies back directly from B to A with a speed % relative to the wind

the time taken to fly from A to B is

which blows from South at a velocity g . Sketch the velocity triangle for the return journey and

show that the time taken to fly from B to A is twice as much as the time taken from A to B.

The triangle ABC in the given figure represents a vertical B
cross section through the centre gravity of a uniform
smooth wedge of mass 3m. The line AB is a line of

greatest slope of the face containing it. Also Bic==.

The wedge is placed with the face containing AC on a A C

smooth horizontal floor. A particle of mass m is placed at

the point A and given a velocity u along AB. Assuming that AB is smooth and the particle does
not leave the wedge, find the time taken by the particle to come to rest relative to the wedge.
Now, suppose that the particle gets glued to the wedge in this position. Find also the time taken
by the wedge with the particle glued to move an additional distance d.

A bead P of mass m is free to move along a smooth circular wire of radius a and centre O which
is fixed in a vertical plane. The bead is held at the upper-most point A of the wire and released
from rest at a slightly displaced position. Show that the speed v of the bead when OP has
turned through an angle @ is given by v* = 2ga(l —cos6).

Find the speed of the bead when the bead reaches the lowest point B. As P reaches the point B,
it collides and coalesces with another bead of mass m which is at rest at B. Show that the

. . T
composite bead Q comes to instantaneous rest when OQ has turned through an angle g .
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13.

14. (a)

()

One end of a light elastic string of natural length a and modulus mg is attached to a fixed
point O. Two equal particles, each of mass m are fastened together to the other end P of the string
and the system hangs in equilibrium. Show that the extension of the string in this position is 2a.

Now, one of the particles gets gently detached and the remaining particle of mass m, still
attached to the end of the string begins to move. Obtain the equation for motion of P,

i+ & (x—2a) =0, where x(= a) is the length of the string.
a
Find the centre C and the amplitude of this simple harmonic motion.

At the point C, a vertical impulse is applied to the particle so that its velocity is trebled. Show
that the centre of the motion, while the string is taut remains the same, and that the amplitude

of this motion is 3a.

g\2 3
Find the speed of the particle at the instant when the string becomes slack.

Hence show that the string becomes slack after a total time \/E (E + sin™ (lD

Let PORS be a parallelogram and let 7 be the point on QR such that QT :TR=2:1.
Also, let P—Q =a and FS' = b. Express vectors ﬁé and ﬁ in terms of @ and b.

Let U be the point of intersection of PR and ST. Suppose that ﬁj = ﬂ,ﬁé and SU = ,uﬁ,
where A and u are scalar constants. By considering the triangle PSU, show that

(A—p)a +(1+§—1j b = 0 and find the values of A and .

A system consisting of three forces in the Oxy-plane act at the points indicated below:

Point Position Vector Force
A 2ai + 5aj Fi +3Fj
B 4aj -2Fi - Fj
C —-ai + aj Fi - 2F)

Here i and j denote unit vectors in the positive directions of coordinate axes Ox and Oy,
respectively, and F, a are positive quantities measured in newtons and metres, respectively.
Mark these forces in a single diagram, and show that their vector sum is zero.

Find the anti-clockwise moment, G, of the system about a point P with position vector
xi+yj and show that G is independent of x and y. Hence show that the system is equivalent
to a couple, and find the moment of this couple.

An additional force Xi +Yj is now applied at the point D with position vector d = _5_a i,

2
so that the resultant of the four forces acting at A, B, C and D, passes through the origin O.
Find the values of X and Y.
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15. (a) The figure represents a frame in the form of a pentagon L0100/

16.

(b)

ABCDE formed of five uniform rods of weight w

B
per unit length jointed at their ends. AE = BC =2a, 120° 120
and ED = CD = 2b . The angles at vertices 4, B and D
are 120° each. The frame is suspended from the E C

mid-point of 4B and is in equilibrium with the 120°

symmetrical shape maintained by alightrod CE oflength
Zb\/g connecting the joints C and E. Show that the
reaction at the joint D is of magnitude b\/gw and find the thrust in the light rod CE.

D

The figure represents a framework of light rods 4B, BC, CD, DA P<—D C
and DB freely jointed at their ends, and movable in a vertical plane 5, /4
about the joint 4. Here AB=CD =3a, BC=DA=5a and DB =4a.
It carries a weight W at the joint C and equilibrium is maintained P

3a B

with 4B and DC horizontal and BD vertical by a horizontal force P
applied along CD at the joint D. Find P in terms of .
Sketch a stress diagram using Bow’s notation and hence find the

stresses in all the rods. State whether these are tensions or thrusts.

Show, by integration, that the distance of the centre of gravity of a frustum of a uniform hollow

right circular cone with circular rims having radii r and Ar(4 >1) at a distance & apart, from

the centre of its smaller rim is [ 24 +1 ‘
A+1

3

A saucepan is made by fastening the edge of a thin uniform circular

plate of radius a having a surface density o to the smaller circular

rim of a frustum of height 3a of a hollow right circular cone with
circular rims of radii a and 5a having the same surface density o,
and fastening a thin uniform rod AB of length 4a and linear density
p to the larger rim of the frustum such that the points O, A and are collinear, where O is the
centre of the larger rim of the frustum, as shown in the figure. Find the position of the centre of

gravity of the saucepan.

Show that if £ < 31 na, then the saucepan can stay is equilibrium when placed on a
o 24
horizontal table with its bottom touching it.

It is given that p = mao. Find the angle BA makes with the downward vertical when the

saucepan is suspended freely from the end B.
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17. (a) A box contains six red balls, three green balls and three blue balls, which are identical except

for colour. A ball is drawn at random from the box. Find the probability that the ball is blue.

If the ball drawn is either green or red, one additional red ball and one additional blue ball are
added to the box, together with the original ball. If the ball drawn is blue, there is no

replacement.

Now, a second ball is drawn from the box at random. What is the probability that the second
ball drawn is blue?
Find the probability that the first ball drawn is a blue one, given that the second ball drawn is a

blue one.

(b) Marks obtained by 100 students in an examination are given in the following table.

Marks 5-19 | 20-34 | 35-49 | 50-64 | 65-79 | 80-94

Mid point (x,) 12 27 42 57 72 87

Frequency (/) 10 20 30 15 15 10
1

Using the transformation y; = (xl. —42), estimate the mean and the variance of this

15
distribution of marks.

The mean and the standard deviation of marks obtained by another 100 students in the same
examination are 40 and 15, respectively. Estimate the mean and the variance of the marks

obtained by all 200 students in this examination.
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(11) Higher Mathematics

Structure of the Question Paper

r
PaperI -

Paper 1I -

\.

Time : 03 hours (In addition, 10 minutes for reading.)

This paper consists of two parts.

Part A : Ten questions. All questions should be answered. 25 marks for each
question - altogether 250 marks.

Part B : Seven questions. Five questions should be answered. Each question
carries 150 marks - altogether 750 marks.

Total marks for paper I = 1000

Time : 03 hours (In addition, 10 minutes for reading.)

This paper consists of two parts.

Part A : Ten questions. All questions should be answered. 25 marks for each
question - altogether 250 marks.

Part B : Seven questions. Five questions should be answered. Each question
carries 150 marks - altogether 750 marks.

Total marks for paper II = 1000

Calculation of the final mark :  Paper I = 1000

Paper 11 1000
Final mark = 2000+20 = 100
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Higher Mathematics

Paper I
Important :
*  Answer all questions of part A.
* Answer five questions only of part B.
Part A

1. Factorize : X’ (y—z2)+y (z—x)+2 (x—y).
Hence show that (a —b)’ (a+b-2c)+(b=c¢)’ (b+c—2a) + (c - a)’ (c + a-2b)=0.

2. Let k € R. A relation R on R is defined by xRy if x* — y* — kx* + ky* = 0. Show that R is an

equivalence relation on IR.
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3. Letfix)= x+1 for x#1 and let g(x) = ax’ + 1 for x € R, where a is a real constant. Also let
x—-1

h(x) = (gof) (x) for x 1. It is given that h(2) = 28. Show that a = 1. Write down ™' (x).

4.  Show thatx + y + z is a factor of the determinant

x X y+tz
A=y y z+x
z 22 x+ty

and express A as a product of linear factors.
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5. Find the equation of the normal to the rectangular hyperbola xy = ¢’ at the point (ct, % ) and show

that if it passes through (0, ¢) then f+1-1=0.

6. Leta,bERandletf: R — R be the function given by

Vl+ax -1 L ifx >0

X

J) = b , ifx =0
1

3(1 _e)lT) , if x <O

If f is continuous at x = 0, find the values of a and b.
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7. Letf: R —> IR be the function given by

|¥-1] ifx=-1

—(?-1) ifx<-1

Show that f'is not differentiable at x = 1.

fx) =

Write down f'(x) for all x = 1.

8. Using the substitution z = % , transform the differential equation Ey —ytanx =y’cos’x into linear

form and hence, solve it.
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9. Letfand g be real-valued functions defined on the interval [0,1]. Suppose that fand g', the derivative

and that 3f (1 — x) + 2xg’ (x) = 4x° forx € [0, 1].

of g, are continuous on [0, 1]
1 1

Show that if f £(x) =2 and g(1) = 1, then f gtode=7

10. Sketch the curves whose polar equations are given by 7 — 2sin #=0and °— 2r (/2 cos 8+ sinf) +2 =0

in the same diagram.

Show that these curves intersect at right angles.
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Part B

11. (a) Let A, B and C be subsets of a universal set S. Stating clearly the laws of Algebra of sets that you
use, prove that

(i) AUB=AU (A NB),
(i) B= (ANB)U (A NB)and
(i) A-B)NC=(ANC)-(BNC),

where the A — Bis defined by A-B= AN B

(b) Asurvey of 150 students was conducted to determine which sports they like from among cricket,
hockey and football. It was revealed that 60 students like cricket, 50 like hockey, 70 like football,
35 like hockey and football, 20 like cricket and football, 42 like cricket and hockey and 10 like

all three sports. Find the number of students who
(i) do not like any of these three sports,
(ii) like only cricket,

(iii) like at most one sport.

12. (@) Leta, b and ¢ be positive numbers.

Show that va b s% (a +b).

1
Deduce that (abc)® < % (@+b+o).

Show each of the following :

() (a+4b) (b +4c) (c + 4a) = 6dabe.

i1 al—a2s4,f0r0<a<1.
(i) a(l-a 57

(b) The transformation (x) = ( 11 %) (x) in the xy—plane maps the point (a, a + 2) into the point
y - y
(2a, b), where a and b are real constants. Find the values of @ and b. Find the vertices of the

parallelogram in the x'y’ —plane to which the square in the xy —plane with vertices (0,0), (1,0),

(1,1) and (0,1) gets mapped onto.

13. State and prove de Moivre's theorem for a positive integral index.
7
Let w,=cos (%‘ ) +isin (%ﬁt ) fork=1,2,3,.... Showthat®, =1fork=1,2,3,...and hence, write
down the six distinct non real roots of the equation z’= 1.

Show that 1 + 0, + ®,+ 0, + ®,+ w,+ ®,=0 and that ®, + w,_,

=2 cos (%t) fork=1,23.
Deduce that cos (27_“) + cos (‘;_“) + cos (67_75) = - % Also, show that

l4z+Z2 +2+8+ 2+ ={-2cos (27_75> 7+ 1z -2 cos (‘;_”) 7+ 1} {#-2cos (67_“) z+ 1},
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14. (a)

(b)

15. (a)

3
Solve the differential equation (1 — x?) g_i’c +y=x*(1+x) (1 =x)* for—1<x<1 and hence,
find the solution satisfying y = 1 when x =0,

Find the differential equation satisfied by the family of curves y = y(x — 1)’ + 3, where ) is a real
parameter.

Hence, find the general equation of the family of the orthogonal trajectories.

1

Let/ = fx“ cos (% x) dx, where n is a non-negative integer.
0
Show that7 4+ 8 n(n-1)1_ =2 forn=2.
n T
Hence, find 7,.

2
(b) Lety = e‘a‘f]x. Show that (1 + x?) ﬂ =(1-2x) d_y
dx? dx

16. (a)

(b)

Obtain the Maclaurin expansion of y upto and including the term of x*.
1

2
Hence, find an approximate value of the integral f e dy

0

2 2

Show that the tangent to the ellipse x_2 + y_2 =1 at the point P(a cosé, b sinf) is given by
a b )
%cos& + %sinﬁ = 1. The line y = x + ¢ is a tangent to the ellipse Z— + y2 =1. Show that

¢ = %+/5. Find the coordinates of the points P and Q of contact and show that the chord PQ

passes through the origin.

Show that the area A enclosed by the parabola y* = 4ax and the chord joining the points (ap?, 2ap)

and (aq’, 2aq) is given by 94°=a* (p — ¢)*.

LetP= ( 4 , _—1) Show that P lies on the parabola y* = 1y

V5 V5 45
Show that the equation of the normal drawn to the parabola )’ = Ly at the point P is

44/5
V5y-8V5x +33=0.
Find the area bounded by the line PQ, the normal V5y - 84/5 x +33 =0 and the parabola
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2 tanx + cotx cosecx

Show that f(x) = sin2x + cos2x for x € A.

2
17. (a) LetA:(—E,g) — {0} and let f(x):(cosecx”ecx) __2 for x € A.

Express f(x) in the form R sin (o + @) for a > 0 where R, o and & are to be determined.

Sketch the graph of fforxEA.

(b) The following table gives the values of f(x) = 0 }L S correct to two decimal places for values
X

of x between 0 and 1 at intervals of length 0.25 :

x 0 | 025 | 050 | 075 | 1
1 = 1 | 094 | 080 | 064 | 050
X
X
W=7 | 0 | 023 | 040 | 048 | 050

|

Applying the Simpson rule, find an approximation for j 1 h xz
1 tXx
0

Find the exact value of f 1+x dx
f 1+

Hence, find an approximation for 5t + In 4.
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Higher Mathematics
Paper 11
Part A

1.  The position vectors of three points A, B and C with respect to a fixed origin O are i +2j+ 3k, fi —j+k
and i + 5j + 5k, respectively, where £ is a constant. It is given that the point C lies on the plane OAB.

Find the value of £.

2. Twoforces P =i +2j-2kand Q = i +2j+ 2k each of magnitude 3 N act at the points A and B

with position vectors 3 k and -k, respectively. Find their vector sum R and their moment vector G

about the origin O. Hence, show that these two forces reduce to a single resultant force.
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A uniform solid right circular cone floats with its vertex above, axis vertical and two thirds of the

axis above the free surface in a liquid of constant density p. Show that the density of the cone is

The position vector of a particle P at time ¢, is given by r = a(cosw?) i + a(sinwt) j + (c wt) kK, where
a, c and m are positive constants. Show that the velocity v of P is of constant magnitude Va*+ ¢
and v makes a constant angle with the OZ - axis. Find the displacement of P from its initial

position, when ¢ = 2m
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A small smooth sphere moving vertically downwards with speed u strikes a fixed smooth plane of
inclination % to the horizontal and rebounds horizontally. Show that the coefficient of restitution
between the sphere and the plane is % and that the kinetic energy retained in the sphere is é_ of its

value just before impact.

A uniform circular hoop of mass m and radius a can rotate freely in a vertical plane about a
horizontal axis through a point A in the hoop. The hoop is held with its centre C vertically above A
and then given a small displacement. Show that the speed of the centre C when it is vertically

below A is V2ga .

Structure of Question Papers and Prototype Questions for G.C.E.(A.L.) Examinations - 2019 and afterwards - Higher Mathematics
-144-



7.  The discrete random variable X takes values + 3, = 1 only, with probabilities P(X = x) = k|x |, where
k s a positive constant.
(i) Find the value of k and E (X ).

(i) Show that the standard deviation of X is V7|

8.  The random variable X takes values 0, 1, 2 and 3 only. Given P(X < 1) = 0.5, P(X <2) = 0.9 and
E(X) = 1.3, obtain the probability distribution of X. Show that the value of Var(X) is approximately
equal to 1.
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9. The probability density function f{x) of a continuous random variable X defined only for
non-negative x, is as follows :

fx)=fkx,for0=x=<1 andf(x):%,forxz 1.

Find, *
(i) the value of the constant %,

(i1)) E(X), the mean of X, and

(iii) the mode of this probability distribution.

10. The cumulative distribution function F(x), of a random variable X that is defined for 0 = x < 1 is

1 Also, find the

given by F(x) = ax* - 2x°. Find the value of the constant a, and show that £(X) = S5

o 1 3
robability P(— = X' <= =
p y (4 A ).
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11.

12.

13.

Part B

A system consists of six forces each of magnitude P N act (in the directions as indicated), along
the six edges OA > AB > OB » BC» OC> CA4 ofa regular tetrahedron OABC. Three vertices A,
B, C of the tetrahedron have coordinates, (a, a, 0), (a, 0, a) and (0, a, a) where a is a length
measured in metres, with respect to Cartesian axes Ox, Oy, Oz, with the vertex O as the origin.
Write down unit vectors in the directions of these forces and hence, express the six forces in
vector form. Show that, the system can be reduced to a force R of magnitude R = V6PN
acting at the origin O and a couple of moment vector G. Express R and G in terms of unit

vectors i, j, K and the scalar P.

Hence show that the system is equivalent to a wrench of pitch p= , and that its axis

is along the line whose vector equation is G — r x R = pR. Find p in terms of a and obtain the
position vector equation of the axis of the wrench, in the standard parametric form r= 7, + AN,

where suitable vectors r, and N are to be found. Deduce Cartesian equation of the axis of the

wrench, and the direction cosines of this line.

A circular plate of radius a is completely immersed vertically in a homogeneous liquid, of
density p with its centre O at a depth /(= @) below the free surface of the liquid. Write down the
liquid thrust on the plate. Using integration, show that the centre of pressure of the plate lies on
its vertical diameter at a depth f’z below the centre O..

A plane door S in the shape of the region between two concentric circles of radii a and 2a is
located on a vertical side of a tank filled with a homogeneous liquid of density p. The depth of the
liquid in the tank is 6a. The door is freely hinged at its uppermost point 4 which is at a depth a
below the free surface. Find the force that should be applied perpendicular to the door at its

lowest point B to keep it closed.

A particle is projected vertically upwards with speed U from a point A on the horizontal ground,

in a medium which offers a resistance kv per unit mass when its speed is v, where k is a constant. Show
g+kU
g

that, the particle comes to rest instantaneously after a time 7 = lh{ ), at the point B at a

height H above A, where kH = U - gT.

If the time taken by the particle for its downward motion, starting from rest at B, until it

reaches A is T and its speed at A is U, show that T+T,= llcln( g+ /f(l/] ]
8 — kU,
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14.

15.

A particle P of mass m is attached to one end of a light inextensible string of length 2a, and
another particle QO of equal mass is attached to the other end of the string. Particle P is held at a
point A and particle Q held at the point B distant a vertically below the point A. Initially, the
particle P is given a horizontal velocity u# and simultaneously, particle Q is released from rest at
point B.

By considering the motion of particle P relative to Q, or otherwise, show that when the string
g

3

By considering conservation of angular momentum of the system about its centre of mass, G,
show further that

becomes taut the inclination of the string to the vertical is

(i) just after the string becomes taut and also in the subsequent motion of the system, the

angular velocity of the string remains constant and equal to 4” ;

a

8
(ii) the time at which the string becomes vertical with P below Q is f, = ﬂ(\/g + ?ﬂj .
u

By considering the motion of G, and the motion of the system relative to G

(iii) show that the path of G in the subsequent motion of the system is a parabola, and find the
horizontal and vertical distances of G from the point A, at time ¢ = £

State the moment of inertia of a thin uniform circular ring of mass M and radius a about an axis
through its centre and perpendicular to its plane.
Show, by integration that the moment of inertia of a uniform circular disc of mass M and radius

a about an axis through its centre and perpendicular to its plane is % Md~.

The ring and the disc independently roll (without slipping) down lines of greatest slope of a
fixed plane inclined at an angle o to the horizontal, each body starting from rest with their
centres on the same straight horizontal line, at time ¢ = 0.

Using the principle of conservation of energy, show that the speeds v and V, of the centres of the
ring and the disc, after rolling through a distance x down the plane are given by v’ = gx sin & and

V= %x sin @, respectively.

Hence, or otherwise, find the acceleration of each body, and show that the disc moves through

a distance % gt sin @ more than the distance moved by the ring.
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16. (@) Let X denote the random variable “the number of successes in n independent trials, each

(b)

17. (a)

(b)

with success probability p (0 <p <1).”, and let X follow a binomial distribution, with probability
function P(X =x) = an (1-p)
Show that P(X=x) s P(X=x+1),ifandonlyifx<s(n+1)p - 1.

n-x Xx

p,x=0,1,2, ..n

Suppose a particular marksman makes several independent trials to hit a specified target, and the

probability that he succeeds in hitting the target in each trial is 0.3.

(i) If the number of independent trials the marksman makes is 8, find the number of successes
with the highest probability.

(i1) Find the least number of trials the marksman should make, in order that the probability of
hitting the target at least once is greater than 80%.

A discrete random variable R follows a geometric distribution whose probability function is
given by P(R=7r) =qr_1p, r=1,2,3,..,where0<p<land g=1-p.

Show that

(i) the cumulative distribution function, P(R <r)=1—¢, and

(i) P(R>s + t|R> s) = P(R > {), for any two positive integers s and ¢.

Time interval X (in minutes) between consecutive arrival times of buses (in a certain route) at a
bus stop 4 is a random variable and X follows an exponential distribution with density function
09 :{ de ™, ifx20,
0, otherwise.

Here A is a positive parameter. Find the mean u and the standard deviation o of the random
variable X, in terms of the parameter A.

Now let the parameter A = ﬁ) and suppose that a bus (in this particular route) arrived at the
stop 4 at 7.00 a.m. Find the probability that the next bus (in the same route) will arrive at the
stop 4 between 7.15 a.m. and 7.30 a.m.

[It may be assumed that ¢ '° = 0.2231.]

The time Y (in minutes) taken by an express train to travel from one station S, to the next station
S, is a random variable which follows a normal distribution with a mean of 40 minutes and a
standard deviation of 5 minutes.

Suppose an express train left the station S, at 2.00 p.m. and started to travel towards the station
S,
(i) Find the probability that the train will reach station S, before 2.45 p.m.

(ii) Given that the train had arrived at station S, before 2.45 p.m., find the probability that the train

had arrived at station S, before 2.30 p.m.

Structure of Question Papers and Prototype Questions for G.C.E.(A.L.) Examinations - 2019 and afterwards - Higher Mathematics

-149-






219ea®/ BenewiliL)/ Annex 01

DR o/ smpmmu Qevésid/ Circular No. - 2016/13

&.60).6.(C.05¢) B0 toewism o
Oa30 BesE eBnn BCy) § BBk BoeiE™
&5.0Ur.s. (e wjisy) uTLEF GCHJLOTeIhsEHLD
LeVBM6eVHBIPHL LUTGeusd GmLjumer umLg GgiyLomestd
G.C.E.(A.L.) Subject Combinations and the Subject
Combinations for University Entrance

BB FRIDBIB®E, §30teNR’, ’VDOBEE
H60a OIMDFSH, BEFBILITUL , LSHST(LPEOEN6V
Ministry of Education ‘Isurupaya’, Battaramulla

-151-



DpEEd o : 2016/13

®ed gomw : 8/01/12/02/06/02-(1)
£083G WO@D RIRID,

GBI §OIHBI®ES,

"9e3018303” ATHOYEE.

2016.04.26

s g eCwd®ddy,

Bes GBI @CODI,

BEIs VI GRBEBBOTT,

WEIS GRBIBD GBBBOCT,

@003 090 Bewdss/es0mid gdBvIss GRBEBBOST,
Sed ) dded gm®m ©9dolm G YRS edm.

&.0w0.65, (ceatd eug) Bus toewits v BEOBemE Yodrd tew §

&3 e30@3352)

&.00.83. (cestd evg) Buw t3.0widy v BEOBEMC yedrn eH § Buwn teewiss

©®53Rews’ 8O e R’ 0 ¢ 2009.05.18 8xonS gozd 2009/16 ¢Sz DyeEA 0 2010.04.21
B go 2009/16 (I) D9eCEd eoenddzmw ® YO gee © Nsd 3 g8 2013.06.11 §8
Opeca EGBed 8ug BAdMm 8D 2016 Dved 1 @53eed 12 O e@&hwd FIREBOD
8e353 e3¢ 000 Dpedd 88N AE BP1ed.

2.0

3.0

4.0

&.©25.23. (e30®05y evg) 8O50m Byl 883 ¢.om.e. (ceed eve) vsi8ed & ©1¢:800
godEn Buw D10 emicr ©15e® 8 Buwwsl ewd Suw teewiss 88 BE §izIcd
g§DeRiNGES @22 B3 ©100 wwom HPBOGHIO s 80O B 0. mO ¢ BEOBBICOE
0 Foldm O PYO® cend LIdBIE e3¢ gdrs OB Bwn teewnids 88acd ¢
8e3530 B8 @DedwE 0208 885 BOBemcdcd ames Be® & emewnns
EDOORO Gyen 800 8¢d g, e®® v Howwdenn BB wewr B3 Beysio v
eo5IB® 3w B gog O 88 e DyeCEdn BE ewel. H® [en e®R Dyecaed
e3¢5 ¢.02.6. (ceses eug) Buw t3oewits I BEOBEBIE HO® @ IV®ICI e3¢wI D
B eoewnids 88ac 12 egd&hwd graesios E%csg@ 86357 190 BBOO B EeBOcss
O® A ©B» G @.

g§.0e0.3. (cestd eeg) BBOE ¥y Buwwns! RS usiedm gm0, O Bwwid tem)
08020 2cdede 103 0055 emel. & g0, ©® HNbedBn y»y Svwns’ 03 eemo
icDede 30258 D16 0. B8 ma@@@éq 10253 0625 €30858 @G Bwes e3¢ D53 BE G
g3, 300128 EmNORTT Bses (GIT) Bew eem 12 egd&ed v®ens wicdede 02:5
005} we g @. 12 eg&Hed 988 mcdede 02 ¢ 13 O egd&ed @88 mcdede 04 ¢
063G DEDIDOEH WWRIE® §BOmG ©BE éngb‘f@G)" LI ERendd goe O
§2DICERSS @wWIg) OB ¥ @d.

HBe® =0 g8 §Bw» adanm 530 18 8653 13 O eg&hed gdeimed & gz dewsss
03 ©30® 01 emIg 8Pvenc M 0118 @88 Bvw eI BIvwd v’ 83x |y
@. 9055 @G v wewI VST e 3 IBLVLE BEOBLKIC yedrn g
Coeei8 0 ©7) eNEER. Yovsl OO Bun BCHI P OB YBIEH ... (cets
evg) Buin uBOC wBmed edwns] ewel.

-152-



5.0 g.ew.0. (cetd eug) Buwd g Duw ol
e0eEOR 10 §.000.65.(Ce3ES EBE) BB L3¢WI Go® BB WO (WEI/Dr&utssw, e,
mSeenediw) Bun Do »e (6) Swisldn emed.

5.1 »E) d®ne 1010

Benss? »E Duc 000 @den gl G1d® e s ¢80 g8 e53edB80cD
emcd dun oenikdm emid om gy @.

5.1.1 e Sedm @188 Bex1/D1rD0i8m @18 v v Medtlewnss (5.1.6 8 &)
80® drews’ O Bevss emid om gy @. (D18 Buwws’ 238 0] KHBm wiv PHHO
el emdch ozlen Besld e®w ¢ eed.) Burwied muw ¢Rd, 0@ wIeddews’
Bewnns! e onl O ewd emich o ;B «.

5.1.2 B eds giod® »r BEDDS Bewwss (5.1.68 &) 4m8xt @ giods emic vxiess
8, 80 gge B¥DDS Bvw emich om eV @.

5.1.3 oo edn eesieba gy Benns’ (5.1.68 o) sl Svws ol e¢ms el
emdd om w18 .

5.1.4 o) (EEEdD ©I18 Bewnn D1eBhed (5.1.68 g7 ¢Bedn viw Bvwwsiens B3® wiw
B 6w Buwnwns’ 218 e emiciom 18 ©. Bensl, Bewwns’ HH® I Dewwsie®s’
omic) osies 18, o e 0w ® e B Yy .

m 5.1.6 (g7 ()8 e3¢z’ Dvwess 30,
u 5.1.6 (g1) 8 (1) 2 (2) w2 ceedd) e¢ews’ sden:s Om 88 Buwwnsl pms.

515 0@ Bewwsd o enddosizn Bernnd 8o pIdm Sevww deewxs! ®isBw
Bex0/D105 308 gD, GO 1 BEDDI0, @t3053¢lw gRBwD Wz Brw IeddES3
108 Beos emidh o S .

5.1.6 e Buw D010 g Buwnn IeH

(@) ©3®58i Berr/D1dHIB 3018 GBLD Bwcazs

1. g8z Bewd

2. 9e®ic Bexid

3. @80t33(Eom0 @BWescs e30® PBIEs PBMess e®s gedder eBwitss emd HBH eCm
@Be0aeacd) ' |

® il B¢r0d

edanem Besd

ot @edne »1 Bexrsn B

Bea®moen @®f D800 €30QBIZ

08 86100 0wl ©&him$ 6w t30GiSn O&HDG

P NS oA

-153-



el o

(g0

e eneden Sesnsiens O Buws (B8E mmleeicdis 0nf istgn mseenedis
e®! 8eBw gecEeBm ¥ emSHT BB HEDEE 0] IS I BBV HREDEH EHF
8 2eenedin vl eedd wdun miseenedss)

02535005 »I DB FOBGHES

. @ENCRC M BIRedLs PISBencs

§10® 1 BDrDs Buwws’

}é0 AbRG el eR9¢R BP0

Be3B 305 QbOs ewd FedBwrS3 BEOrDcw
8sig AbOw v Bl BBODI0B

9td® e®l 9edei® BE0r1D0w

B 0 e0i® BEodrows

ew9ziclo gRuws Buwnsd

Br) ®E®

e (@¢Bn ewnd ©om)

23B0 (e808® e wlendn e®d VILO)

5908 9 Go® 0 (B e 0¢®g 0! 9G&)

®I®y Bswawnsd

8o, 0¢0¢, @88

2. §01d, ©08, tsotdman

5.2,

Fal L

10.
. GBORCT M BBReDH mrSeencs

0o e

B, e, Gow, 63, G18ws’, B3, Lwsd
DoBofns Ba DCId

©®® Bsc D16 ©1¢: 800 dEIetedisiy O Bty vvn wews’ dvwwsl ¢ds’ §d®
Drers! Benns’ e emid on g .

Ben®moenwn
D180 GRABWBD
b8 Bepod

988 Baw vwn (Hedm Juwns’ qnbsl emic o Gme.

D1502300 €30I

Heolc 860

eldosem B¢pd

@B©1e33 (o) @BIess @6 P5IEs eBmits ewd gedie efviss 0vl BB eCHm
@5re3cs)

b @edno e Berisien nda
qgo§§63

#s5®53

Go®

8 e

o ©&HDB 09F OB

-154-



53. @eddw B¢ur Dwns 0D

@®® Bwo 1010 ®14:800 ARIeedisty Om Beyss 8O 861D wd® BHm ©3¢Hs’ DBwwks’
gm8s3 Bvwws’ 2:5 emddh o @ .

Oe30025y 100
@095 8¢uod
28 8100
©&mes

P I S I

5.4. ew9Ba B SvwrgId

@00 Bvw N H 1880 Jreeditin O Bl vvm eHs’ Svnnsl gnls’ Bewns?
RS e@Ic) OB Y.

30032332 ®8mHcd
Oe3062) DED

ewSm B¢rrd
cestd ©&me

Fal R S I

5.5. 00¥d udd8 mPBeemedis SBwndcid
e®® BB 01D © 0y A 8wl vovm ¢y’ vwns’ ¢BDWvenss emid om gy .

1. @e%d 608 mirSdsenediwn
2. oleenedn e3¢wr 8¢

053 O Bwve vum EPeds Bewnns’ gndsl emid on gy .

1. 43w Begs0d 6. @MICRTT B BBIRNeDEH MESeencs
2. 9eolc B¢nid 7. Bp) ®EO
3. ®2 g8 Bewed 8. D10 GRBEBD
4. 9.B8 9. 238 B¢wd
5. ©535edeme H DB FRABEBIS 10. Ben®zmdencs
1. o&ma

5.6 9.8eu30] meenedens Duww WIGD
@®® Bsr N0 HEdE G Beyss wwm 3eHs’ Suvwnws’ ¢RdBvewnss emd om gy .

1. @o8esicT musteenedew
2. BB eneden e3¢®I B

-155-



223 O Bvw vum (edn Dewnwks’ gndsl emich om g .

e

6.0

7.0

8.0

A

80

g0 Bex0d 6. @000 I B3HNede mSuencs
0EOIE 861d 7. Bp) ®EIO
©a0 bz Bewod 8. O1e390 GABEBB
RG] 9. a8 B¢1od
B53BeOHG 01 BB GABBZG 10. Beg®mcenc
11. ©8mes

QD w3 68 Buw NHdSS wdens goe Bew teewihs emic o gr ©. Bens! gee
0@ YPI1edS Ben 001008 83 50 v ICOHD CAIEDID, Bwe® eeBO0s
0B 18 Bsws’ g s OO OB Buwvnsl w8 Buw t.ewnismws
©¥ch ®1Be® tmd 8O CA & ¥ ©. Yot §O ¢ Bewws ¢ds "end” wmedss
¢} 0 g3® 953 O Bewws O encieD gr ©. edetd Bswwnsl emIc
©5350 Begd 80D Yedrned & emid om g ©d®ic 88ac 8dc qdedddws

G 8w g .

©®0m Buw NNHDEO gRom ©220D O, BB BowERWSS emich O §edddm &
gOE@DOO5 "B Buvw D00WO gust e20®” BHEdSS Ve eem gmd, BwIe
uBOc Bns’ 88e® & "2o8nm »cd” (Island Rank) ©o "85z mc®”(District Rank) SNz
207 EMICIER.

g.om.e (Ccwed ovg) g O B8rg® duwnns’ Bawc ¥ ecde em vwes OB
QB3O gm0 BB 3¢Ws3 BBnnsS BB Ivewss ¢ @uIEIde VB .

8D Begrd 6. Ber®mcencs
@®098m B¢1d 7. D190 GABBHE
030032 86D 8. qiSm Bewd
300323 OB 9. @dwenEm BerId
38 810D 10. el Bewd

gD PP Mvewsl DS Bennsl oDl gdes ©® »® 8O geoe ©d®oss

GO, qBIess) GRIIGRESE §HDEG R ©1Re®53 030 QOB B .

9.0

9.1

9.2

BBOBIE ¢l IR 3e®I Buw 3oewdsz

Bd0Bemc 0858 00Oy AL OB el V@ISO grpes B® eew Bennss
8853 q.om.e. (cextd owe) & wech B g Bsn teewids sovm ced. 808
OB ¢l LI e3¢0 B £330 Dwewss ¢.0e0.0. (ctstd eng) Bwivenss gee
g Besws’ nemsl ® s & B3e @n gud, @ims ey elEvaed & #drsds
CRY Yemn G BIO gordeas 00. dens dEDBeCHO A¢DI ©ILN BEDHO »
FES DO OB B LD gD B tyeeIP® IS dw ¢38sl Emich VRe®
2Oy BEO8mE gBlwics emBest wwd 8853 8¢ mon ¢i.

oD ¢S mORed BE8esIE YOO Ewd d®E t¢m BEDBBIE gBmcs emiBes’
000 0853 Bwd »F 1B gemn.e. (cwed ene) Bos teewids ©88. 30 g S
Bdnd gdendsiess 8, & & gdnwns dbs wep BEDBesc uBtem emiBuess ted
0823 yIwrwd ol OB "G CowIed BEOBBIC YOO 8 BINDICH eI Yedrn” 5O
g5 e 8BBEH® BE gy ©. '

-156-



Y

(2)

(€)

(4)

&)

(6)

(7)

= (ARTS)

D Svw D000 wdert & g1 emBedBOEO ¢md emid ©sf Bwwws’ 032

2 (B @eddwas) - (ARTS - SRIPALI CAMPUS)

BB BEHS; GMBIEBORD axd W DB N e A & g dwwws’ 03z
) BBw6s e¢mO Ot el e380s @y «.
8108® 1 BEDDS Buw medens’ O Suwwmd D el ©283s gy .
mSeenedn Sunns’ O D evd emi0e @y .
0D 83053 JBvnnsierss OO Ot end ©283w gy «.

(i) Bey®mSencs

(1) 128390 €30BITCE

(iil) etSm Bewod

&.020.6. (051 evg) Bmived & @88 Buwnwe wcm gd® denews’ e@ims (S)
2008w B gy gmd, ealovm ofsenenss ¢ s So gy .

) (?50@0) - (ARTS - SABARAGAMUWA)
), Dr&idne W RO® 6f BewicidE wdend emic v Bwwnss 03z
asiBeden advwme (COMMUNICATION STUDIES)

8oE 08 @¢0¢ 03 B8 Buwd 408 danewns’ w®®im (C) t0d80nw: e38m © B®
Becwms’ 03z

&.0¢30.65.(e30@02508 Ee3E) Br0ed & @BE S egwI GO0 Drews 3@z (C) es0dBOnss
Bdws g .

€20 » 0199 Rdwwdeswe (PEACE & CONFLICT RESOLUTION)
050 Bswwsl nmsd
9edc® qaxseme (ISLAMIC STUDIES)

80® dxnews? 9uRI® el @EEI® BEDDIdw Bawne ©@® edHE B® Bewes’ e¢w
8§08 ©2® (ARABIC LANGUAGE)

801d 91800 ©O® edHE B® Bvwwsd e

-157-



(8)

&)

(10)

(11)

woBmu/mlomma /Dy v BUOIEH/2005 Wi Jo® WEIV/G@s ) BIHHTD DI/ 0B

DI

(MUSIC/DANCING/ART & DESIGN/DRAMA & THEATRE/VISUAL &
TECHNOLOGICAL ARTS/VISUAL ARTS)

016000 geditEn 0@ED0 ace Buw (©eBmw/mUmnmi/Br)/5%08 9 Jo® mEID)
@e® g8 Drewrsl ©®®im (C) @bonwi wy gBns 5@ Jewesd eems

08w gdm0d BddBemcn 8857 sdEldy cAm ewlovmy olsmens’ ¢ ©wos So
@G .

DEDIDIHG/ DEOIDT B (F18s) Deds/edur me@mmmdena wy mueddmdends/
Do&nsn

(MANAGEMENT/MANAGEMENT (PUBLIC)SPECIAL/ESTATE MANAGEMENT &
VALUATION/COMMERCE)

PN SIIIE E3CWI WD WEWHBI DB Woewlty amdsd O Suwn teewdhmns
(1) O30 gRuvome, $Bm Bevd i1 Berd®menc
®®d

i) ¢0® drews’ gun (1) 8 wews’ Bunws’ e wy won wensd Bunwns’ anlsd
emicinsl O Swnenss

a8 Bewd $EOIE Deod oRGIS
€303 ©&B @0 HEDS @05 J¢wod @Be00escs
2B @oednes 5w Berist®n 5w 10230 30DBLIBIC Slelolo]
@DICHT 3% e3B3B3EDCD BB End eruIe Bpd, Lo®

DEDIWIeh BB (HBRendEe wy DDHBwWID) -
(MANAGEMENT STUDIES TRINCOMALEE & VAVUNIA)

D237® Dases 01D wdenl, Bn® Bewws’ pw
D190 @mITTr viWB (Seds) (BUSINESS INFORMATION SYSTEMS) (SPECIAL)
Beg®mdencs D1e300 BB &3 Derod

QD 3¢5’ Bewnns’ gnln’ ¢d® Daews’ ewnsl e¢mn OO svm s JBunslewvs’
O

OmICRJ 0 BIBeden mSeers  oUn Edns oo Sensten e

e30qm ©&ms el ©&hmn 19300 €30DBIBIS
@S Be1sod

-158-



(12) @edes Bepd/¢sim @Es DeuId/vg eedes 86D
(MEDICINE/DENTAL SURGERY/VETERINARY SCIENCE)

BB G DBWRSS PO
80 Bg10d S0z Bgu0d @095 B¢Brd
(13) 228 mSsens @y DEODIWI TS
(AGRICULTURAL TECHNOLOGY & MANAGEMENT)
oD BeHs’ Jun e.enisy gpdsl O Svw teewidmanzs
(i) Cexnwsy Berd, ew9Bm Bewd e 8D Bgwsd
(i) Gesasz Bewod, ew9lm Besd emnd ©&ime, 80 B1d e 8 B¢uid
(iil) Cesowzy Bewod, EO Be1od, we8 8¢10 el ©&m
(14) 8268w (AGRICULTURE)
Qo 3¢ 18 muSeean 6 BEOLIWIENE IVOIFDD GoHe BBG teensids
(gom 13 D)
(15) @120 Bewsod 1 ewlsens (FOOD SCIENCE & NUTRITION)

QD e3¢5 8 MPears 69 DEDDIDIEHH VDIV GLHE BBAG 300wiSs
(o> 13 REBI®)

(16) @8 Bexd ®r mdeess (FOOD SCIENCE & TECHNOLOGY)
Jesszy 8esd, enofim Beid ww 8O Berid vn Bunns’ RpH®

(17) e@rgtiede/gonB/8én eedes (AYURVEDA/UNANI/SIDDHA)
89 Be10d, Sy 861D e 0998m 8exd vm Buwnns’ p»@

(18) eedBw B¢wd (BIOLOGICAL SCIENCE)
80 Bexod, Cennwm Bend we sum edn dewes’ gmbsl O Buws

28 B¢wod ©8mB 0] olSm O&mEG
cesed ©&mo @®98R 861D

(19) OB Bewvy (eesBw Besi) (APPLIED SCIENCE - BIOLOGICAL SCIENCE)
OB 3¢ EeBDB BErI NI 3G ¢ G Bewes eooitis (goz 18 AEBD

(20) ewvas yobaxm (HEALTH PROMOTION)

QOB BEHD3 EesDE Bexd d®IED 3¢HI (DI 1S Bwen .ewidm (qom 18 ARTD

-159-



(21) e (NURSING)

(22)

(23)

(24)

(25)

(26)

27

(28)

80 Bexod, Cenwsy Bexd e em9lm 8¢ vm Bewwns’ pm®
&.©¢0.63.(e30@055 etg) Bwined & @it Bww ey gd® Drewss e0@1n (S) 3@BOsES

@9ed Be¢xd (PHARMACY)

030032 Bgp0d 3¢ ¢O® drews’ wd®®im (C) 0@bdnw:s 8md ewellm B¢uid @
8D Be1d v Svwrns’ pm

.023.63.(e300195 ev¢) Bwined & @8 Suw e gdB Drewss 3@ (S) @801
@edgs Ges0cam0090 Bexs (MEDICAL LABORATORY SCIENCES)

@98 Beid, Cenws B¢rid e 8D B¢rid wum Benns’ PO

&.020.63. (e30@205 @) Brved & @88 Buw t3¢wr 4dB Dnewss 015y (S) 3008w
BBcen BGww (RADIOGRAPHY)

e®9Bm Be1id, denwm B¢d ew 8D Bed em Buwws’ PO

.030.23. (e3000578 evE) BIOEEE @Bt Buw g DO DREwS 3@ (S) e0®TOBEE
ewum O8stes (PHYSIOTHERAPY)

@095 Bexd ww Jews Bed @O Bum s d8nrsie®s’ O dwnwn

8D Bexd 0B 0&mE s ©8me O3

&.023.63.(e308595 eeg) Brved € GoB8 Bsnw ecHr D8 Draews3 t30®5s (S) @b

g S0 B0 ww D Cenws JgwsId
(MOLECULAR BIOLOGY & BIOCHEMISTRY)

e®95m Dewd, desnnm Bewd wy 8D Bexd um duwnsl PO
J0C e ewnd B¢xd (FISHERIES & MARINE SCIENCES)

e 8D Berod wy 8D Cenws Bewd @R e3¢®I § San tenidmn (o 26
DEEI™.)

©8ed wodfuems v wedammwdess (ENVIRONMENTAL CONSERVATION &
MANAGEMENT)

8D Be10D 1 Gty Berid OO Bwm 83¢Hs’ JBBrsiers’ O Suwes

@08 Berid ot ©8rms
8 B0 oRSTale

-160-



(29) 33D wIEcHmes 0 duiess Sewrd (ANIMAL SCIENCE & FISHERIES)
B W53 DBG teewidn ¢ndsl O Buw eeenridmns

1. Jesocszn B0, 8O Bepd e emnIfim Bewrd
1. Ge3032 BE10D, EO Be1od €3 8 Bewod

(30) &0 Hdwagzes s mbees we@mmdens (FOOD PRODUCTION & TECHNOLOGY
MANAGEMENT)

mag DZBB DS €3 m@@maﬁ;d@aw 0O@IIDD g Buw toewnidm (g0 13 AR,
(31) @odezic B¢ (ENGINEERING)

oD (Bedn BBwrns’ HHO

O30 B¢10d £30¢323 ©&HBd e®98n Be0d

(32) 9odezicr B¢x® (EM) - &) ©®ws @odenidr Sewsd
(ENGINEERING) (EM)- (EARTH RESOURCES ENGINEERING)

908605307 8D I@IEIDD §6E § Bew eewltmw (gom 31 AESID)

(33) @e8exidy B¢ (TM) - edenl® w1 088 mrduese
(ENGINEERING) (TM) - (TEXTILE & CLOTHING TECHNOLOGY)

90805307 Beprd @D e § Bown eeewnidmn (o 31 AESID)
(34) ew9Bw B¢1® (PHYSICAL SCIENCE)

oD O&mE 00f cesed ©EMmB ww Tews Be1d e IR Bed GrOD sOm
8¢5l dvrnsiens’ Bunns’ nms

a8 Be10d €302 B &0 Berd
ceed ©&mno Gy Benod e®w98m Bexid

(35) w8wenm B¢x0d (COMPUTER SCIENCE)

Bo@ i ©&m3 0 ewISH Bexd ewd cwe BB B Bsnwulenss ODO OO
dnens’ ©®@1z (C) e00bunnss a8m0 o wewsl dvnwnsd ¢nds puvs

e30mm ©&mB ewd ©8iman st ©8mo 03032y B9
0T 99 BNBedEH mssencs ©®95m 860D

-161-



(36) @007 ) WHHREDH MIBBGHE

(37)

(38)

(39)

(40)

(INFORMATION & COMMUNICATION TECHNOLOGY)

som ¢ Jerariens’ Ommd wd®i (C) 0080swm: e B23® dvwws pms

cesed o&me 8D Berod

&m0 09§ towm OBG e85 B¢d

Beg@mcencs Je3063zy Bgwd

D105 e30DBLIBI3 @mCRJT 0 B53BeDEH DESBenc

1508300 BB 838C mdeenedn

0e®lc Bewd 0535 e eneden

&0 Bew0d: BeBo 9ecEeldiBm v emond; mBseneds

Db ®edg)e e Bepitdm HOG  Bmw (edEe end wUendn ewi FOBJ)
£30tdEDam

&.@e.63 (001298 o) Brwed & ©&men I PBGE Bwwwsl wewr O draews’ @@
(C) e00b0OBw=

@®30 a®n)d O, 8B0BeEn 8823 D) GAD ewlormn lkserewss ¢ e S ¥y «.

DB Bew (ew9Be B¢vI)
(APPLIED SCIENCES/PHYSICAL SCIENCE)

oS ©&HmB e®s cesed ©Bimn e Jewm Berd ewd ewISm B¢Id RO v
8¢nsl Sennsiens’ O Sewss

08 Bewod e30g3 O3 cetd ©&m3
emoRdT » 53Bedem muBeers 8D Bgsid @05 81D
03092y B¢1D

G0 I BE® WEOIDT T
(TRANSPORT & LOGISTIC MANAGEMENT)

e®982 Bew0d, Cens Bexid ) oD OB B> BBwwss O

U@ e:DBIBIG I ©EHHOG EB
(INDUSTRIAL STATISTICS & MATHEMATICAL FINANCE)

0c3zd ©EHDS WO D wews3 Bvwwns’ §pdn’ Bvwwsl e
cetd o&me IS 8¢vd Gesacszy Bed

£30A/ITCE €3 ot sbieduen
(STATISTICS & OPERATIONS RESEARCH)

0yt OGBS VOO BB Peds Buvrsiers’ Bon® Buwues’ e¢ws
80 Berpd e®9Sm Bexd el ©&hman

Cesowz Bg1od 28 Bewsod ©&HC3
IO ©9 BBIBEOCH MITB R

-162-



(41)

(42)

(43)

(44)

(45)

romea w emond; @édd (COMPUTING & INFORMATION SYSTEMS)

30 ©8E, IR Berd, cesed ©Bmw wm Bewrwrslens’ Om 3¢HI DO draewrs’
£38®1 (C) e20880s0 e ewm wens’ duwns’ ¢nds’ dewnws’ e¢w

3003231 OEHHC3 ceed o&hma
@098 B¢rd em0RdT ¥ ©53BedcH MISeencs

Cessd Bewsd
&.020.65.(e20005y18 EoE) Brwed & @B 91D tgmr gdd drnewss @@ (C) edOnwzs

emond; mmeess (INFORMATION TECHNOLOGY- IT)

som eensd Sernsiens ¢d® daewnsl O Dwnns @gwr @@z (C) edbdsez
o850 ¢Sl 82® dvses’ e

cesed ©8ma ®Em3 30032 OB e8m 81D

DEONDI e »I emond; mBeess (MANAGEMENT & INFORMATION
TECHNOLOGY - MIT)

8.00.8. (cesed evg) Bmved & cwed 0&ime, toyEdn O&mw6, &M 3 EVISD
Bes® @ Bvunsiens’ O Bewnes we® @iz (C) e0@b0nws es8md

() eeddn Bex Bsw N01eds e enuBn Bex Buw D0Ieds Buvwnesl BHERLS

3@ 5®
@®3

(i) ees8n Bevy Svw cieds’ eml e Berr dBn D01eds Bvwns’ ez e®
EZICRT & B3Nedes mSeers Buw dns 8@

0030 a®n0d BEDBexcs @85 vy A ewlonmn uiuvenewss ¢ @ 8w @ .
®ien wFuvens (QUANTITY SURVEYING)
303D ©&mG, cetd ©&ms v BBnns’ greds’ gdd drews’ O Benwzs
€%
s95 Eedn Bunnsd anecs’ O Senws ewd dewnws’ e¢ma
Bea®moencs &S Berprd ©08m B¢xid
D130 €30DBIBIC D10e300 GRBEBBI 003> BE10D
emI0R0T ® B53Bedes BSeenc
©®E0 gdmcd g.ew.e. (3@ms eng) Smved &, e&imwn I @G Bennsd ¢d®
Dwensl 881 (C) e0@B0nwae 860 Bennd gd® danews’ e85 (S) e0dbdnns
¢ G B3 @ .
®1® Bexo0 (SURVEYING SCIENCE)

e98m 81D, e@tmd 0&inw d® 0O D5 ® dwwz

-163-



(46)

@)

(ii)

(47)

&y

(in)

D0d 91 9@ HU@rene (TOWN & COUNTRY PLANNING)

sOD ©esl Jvcwsl anlsl g0 daens’ Bewnwnsl ecms

Ben®mdencs Ce30sd B¢50 cesed ©&m

8 B¢wod 3003781 O3 20 @Edno w Benistdm mOc
&D Bewod o8 Beuod oldnEs Bend

D139e300 GABBHCE ©&s 0®Sm B¢vod

01508300 €30B3 0e®lc ¢80 OO0 0 BB mrssencs

om0 Bew sun wews’ ducusiensd O Sewwms

o e3R8 BBD0Drdw &ed

A0 O e b Bewod 08

@R9¢0 BEDDrdw 8538 O83essss

Bedmp B Brig Q6O esoedzmar

915 Bxie, 880D o

@B @Brescs ec®g

&Jo® @e3E® 8 w0 0530 B&Didwm
“5®s3 @ed20® BdDaces Seazsd

Br) DD

@0 GOMCD, §.0w0.85.(20@1 eug) Dvived & 988 i v&mw tr Buwrrnsld 4d®
D@ewns’ @1 (C) ei®bdsns

09O BIdBIRD eI WeEm® C1A® B&ies 2017/2018 ¢dnws Ssed 80 anec®mcDss
B8 gom (i) meddw wdes S Seunsienst Buwnns’ nov ©os Sw GE.

deKd® 2017/2018 glnwns dbsed 80 @wng®mdd B85 ¢.0wmes. (®imy ooe)
Booved 988 ewd 08 dnews’ (B) e00b0sweE ©1 ©&mn Bswnd ®0mn (C)
300800 e 83w gy «.

Doedrp Bewsod (ARCHITECTURE)

oD Eedn Sunnsl ¢nls’ ¢d® drnews’ O Benwmrs

Oy D 00 B¢1d ED Bewod
cestd ©&hme 0303z 8é500 ©098m Sesod
230w ©&omH0s

3%

s GPedn Bsanst ¢afsl ©ds O Busws el Bewvwest eems

Ben®mTencs 8538 [Siel5)
83 BDoDodcs eRVED BBO1DICs @B0escs
D10e300 30259 30 O Bewod D10e3930 LBHBIC

®e30® BBDrDr5e B Sesess

-164-



(48)

(49)

BeIB0S BLDrDaow 25 @edgn e Berisidn nee b0 Bexod

edaes B¢pid ©&mo SHI§)
ORGI e30tdzaz Eo®
o emIRc ¥ ©853Bedem mEeams  SU8sS
Bz 1 @5I® BEDOadcs 228 B¢w00 @cd®g

e353Redeme ®I BB FABEHD
@®wu0 g@mCOD wwm 3¢WS3 GOOBMIDGHS ¢ 3¢30IBB @Y @.

(@) g.000.0.(2008 evg) JvIved & 9d8 Buvwwd D8 drnews’ ®imys (S)
830®8 OB '

(g0) g.o0.63.(9@8 eBg) Swived & ®8ime Buwpd DR Draewss es®®i) (C) edbdnwzs
e g.om.s.(cetd evg) Bmved & v&ino Bvwnd ¢d® drnews’ @imxs (S)
£30@BOn a2

@80 g@m0d, BDDEEH: OBS ©ODE CAD ewlormn ulseamens’ ¢ wds 8w g «.

So@reeden (DESIGN)

g.000.8. (cesed evg) Bwrvedt B® Bvwns’ nms.
@80 gdmOD BwB 3E¢WEI FDOBNDGBSS ¢ 55gdiBn @ .

(@) g.0w0.6.(e000258 665¢€) BwI0ed & @B Suwd ¢d® Drnewss ey (S) e30dBOBs

() g.es0.8.(e00m8 evg) dwived & v8imns Suwd ¢d® daecns’ ©d®®im (C)
e008018wes ewd g.om.e. (el eng) Bvved & vlins Bexsd D0 dwews’
3089215 (S) e30@BOBwz R B gn .

2D ¢ , 2017/2018 gdn©5 Dbsed 8O @O d@IEVO tyGe® PO B&ies anc®mc1ds3
8853 g.0m0.e5. (30018 ) B8 Buwwd @5 (S) e@BOsGE 01 ©&m3 @9
B0 Benws’ wep @@ (C) 0@bons @ 8de wgm .

@®w0 gd@m0d, 8EdBexICH B85 D0 ™ eciosmn viveens’ ¢ e@n B
8.

Sntion @ren st Sxseg® gdidzxs (FASHION DESIGN & PRODUCT DEVELOPMENT)
g.00.8. (cootd evg) Jwrved? 8@ Bewnwks’? poYS.

&.0e0.83. (e30@5 esg) Bwived & V&im®, P88, Bexd wx Bvwwsid ¢d® drews’
0@ (C) 0080w @ B3s gueo.

@@ g®m3 O, BKOBICH OB woDE) A ewlonsn ks enewns’ ¢ 3@ Bo wry ©.

-165-



(50)

@

(51)

(52)

(53)

BRBs (LAW)

oD (UPedn S8neriens’ emicy o Bewwsl put

nevic B¢sd edaEs OeB0d 08 Bewod
D390 301392 8D B¢100 cestd ©&ma
353D ©I DIV FLBEHE @8woeacs D130e300 W35S
2 @edne ey Berisi®n O G303z B¢0D Om 810D
©EDB @0 ot ©EHDS @05 8¢wd Beg®mdenc

@mICROT 0 wiBedem mrseencs

@®]
QD 3w’ BBnwlens’ I 6w e vl Be® vwn ¢Eedn Buvwusievs’ oS8
Beee end Sanws’

Al Ve ewd eRVdd KEDrDdw 83 QBB ewd Bl B&ddDode
BedB0B 6w end FeSBwod 80w 9t30® e 9tdEI® BDrrdw
Sessd 1925

23003 ®oE3

es0e3zDar) SHC

£owE Ste10k

@c®g 09

8» v 00i® BED0rdw

&.©0.. (e30802535 ©3€) BerrwedS & @Bl B wemr 2d® Drnens’ @@ (C) eso®BOnwzs
ewd g.om.0. (ce3ed @) SIved & .88 Bwwn wemr wi®ims (S) edBdnwns

vwe® wed@mmdens (FACILITIES MANAGEMENT)

o ©&mE 0w Bey®mdiens w@® cvD wewst dswwsiers’ Boy® Bsnws’ ecms
1508390 €30DLIBHC @05 51D D10e300 @B
cesed ©&me 03037 B0 O Bex0d

©2I0RTL 9 BB mureenc

©®wO §O@mCD g.em.. (0@i1ms esg) Bwned & @88 1 o&ne Bvnnsid gd®
Dnews’ @812 (C) e0®bdnezs ©1 Sepid Bened 8d® Daewnss 08121 (S) e30@BOsnzs

slo@me oy Hedmmdess (COMPUTATION & MANAGEMENT)
88 Bewd e®d wowEdm 0&nn Gdd Br® Sewnns’ nos

©®B0 gOmCD &.0w.t. (290158 eag) BwIved & v&mes Duwd ¢d® daews’ e®®rm
(C) 2088w

DEOIWOHW Y eMITR)I] MIWBere (@3HCe DdDDeBIE®) -
MANAGEMENT & INFORMATION TECHNOLOGY (SOUTH EASTERN
UNIVERSITY)

D53® Bvwws? pms

-166-



(54)

(55)

(56)

(57)

(58)

(59)

(60)

(61)

Bewi0 w1 mPeens (SCIENCE & TECHNOLOGY)

@eddwn Bex e ewRn Bero W®IEI BE»I gL eD® e @d. (go 18 e® 34
REsID)

sloenm Bewid v museens (COMPUTER SCIENCE & TECHNOLOGY)

@®® BIVBICID 3¢ ¢ EESEDB BewI, @D D1y e DPDNIBH Bers (ew9Be Bewo)
eWBIGI 3¢9 gORB BBwws? RS (o 18, 34 w3 37 ARTD)

@80 @m0 © BOBemcs B85 Oy AL ewlonmn wiBvenens’ ¢ ©ds Bu ¥y
.

D1OEBOG @ we@mmwders (ENTREPRENEURSHIP & MANAGEMENT)
053:® Bvres’ S

e®wd gdm0d BEDBesIcn B85 OOy cA® ewlovmn viveewns’ ¢ @5 Bo
9 .

B350 e B¢ (ANIMAL SCIENCE)

eesdn Berr Bad@IED e3¢®r gdes Beem® acg ¢d. (g 18 AEsIm.)

gumem @8m»08s (EXPORT AGRICULTURE)

0eldn 861 d@IEID 3w gdms eed® goe 0. (gom 18 AEsIm)

e muSeems oy gos Oy 86 (TEA TECHNOLOGY & VALUE ADDITION)
30 e3¢0 S3 DB e3:0wismnBs’ O Bun teewnidmnes

(1) 8O Be10D, Gt 81D, ewuhm Bed ewd 8 8¢10d
(1) e30gzdm O, G303y BEwID, EWIRW BEwd

D08 emond; mweess (INDUSTRIAL INFORMATION TECHNOLOGY)
D0® Bswes’ s

@930 @m0 O BulBemCH 0853 8OOy B ewlormn ulksearenss ¢ 6o Bn gy .
eSS dus wy mBeens (MINERAL RESOURCES & TECHNOLOGY) |
DD B’ O DB t3oe@wnitsmns

(1) 80 Berid, Senwm BE1d, IS BerId
(i) oy ©&m®G, Tewm Berrd, e®IR B6wLod

-167-



(62)

(63)

(64)

(65)

(66)

(67)

(68)

(69)

Eee o meeme (AQUATIC RESOURCES TECHNOLOGY)
ee®de ey @0 @eg O Ders teewldmna qoe 0. (g 18 AcsTD)

E wn B8 mweeis » goe 98 88 (PALM & LATEX TECHNOLOGY &
VALUE ADDITION)

swm sensd O B weewldmnns’ Bunwnsl nms

(1) 8D Berd, Semm Berid, enudm 86100 0mf w8 B¢sd
(i) esogrs ©&o, Ctowm S¢d 3w ewISm 8¢00

30 EC 0010 Dxoed wy 8ED B88ag we®wmmdencs (HOSPITALITY
TOURISUM & EVENTS MANAGEMENT)

®250:® Dswws mmes

e®Ed 4®nd O BEOBesIce 0857 0Dy R ewlosm ulveaens’ ¢ e Bo
QG G

@88 gdvivme (PHYSICAL EDUCATION)
@22® Bvoos’ nod

@030 admd & BEO8erics 085 03Dy A ewlonm slSeeamenst ¢ @ Bw
@Gm .

Bt Besd e »gdwdenes (SPORTS SCIENCE & MANAGEMENT)
D5:® Bswws’ e

e®sd a®md O BldBcscs 0853 wdsldy cRm ewlovm olseamens’ ¢ ©®s Sa
@G @.

2O @ g 88300 (SPEECH & HEARING THERAPHY)
00580 Bexd ewd ewBin 8¢xd evd wEr Ben W05 tdes’ Bun® deres R

8 e®un De®mmdens ¥ meense (AGRICULTURAL RESOURCE
MANAGEMENT & TECHNOLOGY)

208 mEsens 9 DEDDIDTenE HIBIEDD @cg Juw eewridm (gom 13 ACEID)
8 Owe9d we@mumdens (AGRI BUSINESS MANAGEMENT)
8D Bew0d, Tuamy Bewd 906 own ey’ dernriens’ O3 denwms

@098 Bewd a8 Bew0d
8000 ) DFsencden 6 eedd wdun MmBemedn 0nd 8 miSeenedqn

-168-



(70)

(71)

(72)

w8m moeess (GREEN TECHNOLOGY)
8O Be10d, Je30im Ber0d e wvm Cws’ Jesesiens’ O Buenwss

@S BEwod 8 B¢od
§00 ) DIEBenediE 0 eedd wdurl mEeeedis el 8 mieereden

&.©e0.83. (e300 o) J010ed & 9o Bunnd ad® drnews’ 3®®1 (C) ti®BOsn
C BBs gy .

98 BU@resed¢e (LANDSCAPE ARCHITECTURE)

(i) o wews’ Svnns? eanls? ¢d® daers’ O Suw:s.

1) D 0e®IE Bewod &EO Desod
cesed ©8hma 030032y DEB0D @05 Bewd
230323 O 28 D10

(il) oom wews’ Bvwnns’ gnlsl »os O Bewwes el Sewws e¢m=s

Ber®mdens 8sie IR
@R9¢0 BP0 @B0eacs ®oBE3
D19e300 E30DBIZNC ®aen S 8¢ 3253
@edEi® K&oidde &8z Bew0® By
8w o0 @0I® B&0r0w U @edme 1 BexatOm 9w el
@dnuIes Berod O&mo 23o®
SIS INGISIOh N otes) es0edeDa @c®g
o BedBwB BLDracw Slelcla
e353BeDEHE ®r OB GLBOEDG 1308300 AL

emICRTT I e353BeDEL mIESBencs

(&) q.e.. (308505 evg) Bwrved & @8 Buwd 8d® duews’ e0@1x5 (S) tdBOse

(&) g.@n.e. (e0@5 eBg) Dwmved & v&imn Jucd a¢d® dnewsd w®®im (C)
e0080se ewd gem.es. (cwed evg) Bnwed & 0&Do Basd add daewnst
230@025 (S) e0®BOscszs

00w g®m0 O SEOTEE OB DBDY CRAD ewlovm wlleetenss ¢ wds 8wy «.

E®ICHCT MBVBHLB ») Ded®smmdens (INFORMATION TECHNOLOGY &
MANAGEMENT)

oD 8 sunsiens’ ¢d® Daewss Ommd wd®im (C) @@bdnuE aim © &5:®
Seuns’ nos

cestd ©8ma ©&m)3 oSz Bex0d
30373 OEHC3 Beq®moencs 0e®IE B¢wd
®®05D BE1d 1398300 e30DLIZICS U @l oo Jenstdn »Oo

.00.23.(e0@005 eg) Swrned & @l Suwnd i ©K&me BBrwd gd® dnens’
e38®1 (C) @00b0sws @1 B8 g «.

-169-



(73) o002 W FIOBHD® B0 wePmwdes (TOURISM & HOSPITALITY

(74)

(75)

(76)

MANAGEMENT)
oD BeHs’ 88c weewids s’ O Sewe weewnitdmans

(1) Dr&snes, eoddn Bexd wy ewoRn Jenvy Dewns Md wded ¢5®n Dswrosd
oYt

(1) esvm cedn Suwws’ apdsl ad® dDanens’ O Buwz
0m Bex0d, vl 81, D1r1end e3eDBIDS

o)
mE Bswe D000 woes g gl dvnns’ ecwn
emdmor ués (INFORMATION SYSTEMS)

wom Bens’ Jducesiensl add® Drewrs’ duwnsl ecmmd wd®@im (C) wi®@bdnes
&850 D1® Bawvwsl pmes

cesed ©&ma ©Ehm3 0w e30ge3m ©&ms
enISm Be1srd 3032 BEw0d

63@3@@6@503 D1508300  €30D1592)C3

&8 B¢uod Dwoe30d EDBEBIC

ED Bewd @dReE® DEBrod

20 @tdne oo Serision n®as 0e®IE Bewsd

88C voeenedcw 3535 »rSeereden

BB 9erediSm @y emond mieenedwn
@BNCHOT 9 BBIBEDED mESeenc

&.@e0.83. (e30®0200 @g) Bwved & @@t Dwwd v ©8ime DBwnnd @@ (C) e@bOscss
©®xd 9@nd O Jddbemcns 98% cdRdr cRm ewlvnn olBseamens’ ¢ wds B

@y .

3620000 @odesidy Bewd (SOFTWARE ENGINEERING)

BB ©&DE , e0RD D 6B Bennst O BYm D g Bevanieerst dm
Ce30032 Bewod ceed ©8imes @ENCCT 0 BBIBEDCE mSeencs
=8obmm gsws (TRANSLATION STUDIES)

Q5y7® Bscns’ pos
@80 g@m0 O BrOBerics B85 wdsloy cRAm ewlosm olBemens’ ¢ w@s o

@ @ .

-170-



(77)

(78)

(79)

(80)

(81)

(82)

B8 01 GBS adswz (CINEMA & TELEVISION STUDIES)
050® Bwwws’ o

0000 20nd © BEOBemcs 085 vy A ewlovm siveewnss ¢ wdsf 8a
G .

D190938 we@mimdences (PROJECT MANAGEMENT)
511® Bswwes’ o
@o8eid, mEeeasedes (ENGINEERING TECHNOLOGY)

@odesis muSueredes, mEegedis W 8¢, ¢ dBrns’ e 8OV GV
eyl Dennsiens’ O dews

o8 Bew0d 0e®lc B¢vd

© a8 Bepd 9B

B3BeDCHB I DB FRBHEBE eICRTT ®I B33REDEH MmISeencs
B O D120 BRBEBES

08 Bewod Ben®mwdencs

®©8mHcs

cedd w8 meamediw (BIOSYSTEMS TECHNOLOGY)

©e®d I8 PISBenediw, MIBBeDID eH DD, ¥ BBwWsS BBV LYD VTS
Beuusieons 08 Sews

&8> 8100 0eoic 8¢xd

a0 S Dgwod @B

3535003 1 1D FRBBZII ©500501 99 L5IBed¢H PIFO LS
By D D130 GFBHBBIES

208 B¢10d Ben®@wdencs

©&m

eBNdRd estBedes mmueis INFORMATION COMMUNICATION TECHNOLOGY)

emI0Rd ® BBBedis ISees B0 MEBmedis ©GwI BEBD €Y B8eTId
mSeenedin emf 6edd S miPeenedin vy Sunws’

938 @60 ©IBOE eCH PVIDY FABWL VIVDICD (TEACHING ENGLISH AS A
SECOND LANGUAGE) (TESL)

2oB8 Bwwnn add edms B5® Buwnns’ e

-171-



(83) @000 D190 @e@wimdencs (FOOD BUSINESS MANAGEMENT)

v wews’ dsnns’ anlsl Bewnns’ pme

Oe303) DD EO Bewpod
©0IRD Be1d oI ©&DES
08 Bewd D10e300 GLBGBBS
30m Besod OB DI

©®ED ¢@HSD .00.6. (20005 eog) Bwived & Be1d, ©8mw tw @B w wwwsid
D8 drewns’ e®®i (C) @i®bdnnss e Bas @y .

(84) €003 e 862 Dewad (MARINE AND FRESHWATER SCIENCE)
0m B w0ewism 8nds’ O Jew weewnitmns

() Sesnwmy Dewod, eweBm B¢nid ew O Bgwod
(i) Sesawz Beuod, ewuSm 8¢n0d 5w to@m ©&m

(85) e®9Bw Bew - ©@IIRd Y BBIBeDeH meess (PHYSICAL SCIENCE -1CT)
Bocrdm O&mE, eHIRD DEd wH emITHT wY wBedim muSeens e Sewns’

10.0 009 Opecded BudEsd and, »Ogy 8y me am o0 8ys q@mdd 8880 ¢
Budoon a8 gedifsr m08. B8EDSE 0@ egmr O BB teeridmnsiO
aOmC O nI®EI DB 9 BEODeBICH emidi ©Be® & gdas edm nEE»® o
aemms emcHo ©e® BEDBese §BIcs emiBesl wwd B8s D8 SBwnsl
D05 CA® ‘@G Coed BE0 Beme go® cwild @@ wg gedaw” ® Ol elw)
e8Beme »e g .

9280d B 0widn oD §Bwdnc@mded ¢nd 000 Dnecded DosIB ¢ weenlmn
83 .

DOED. O8. PBicednm,
eCEm®,
QBID) GOIDHBIGRE.
8Os -

SR gD 088 ewred emiss

BBm aBIVD PEOHEE OB SHCIE
BEOBemE §Boey emBest emed wwiess

Bw enz03eS

Beroe em®e308ed B58E

BB §EIas 080 SmdiE

apiesm ¢@rmseed Q1eROED Beidsd

Sesodd w0 Sed em®m 09dolm wIsEdE gSSss

O NN R D

-172-



spprdens Ssosbmb : 2016/13

sTe Eevdmtb:- me/01/12/02/06/02—1)
UTL#Tens0  QFuBUTRSGET Hlansn,

- Feval  Senoda, '

" Esmamu”,

LSS APSLENGD,

2016.04.26.

wrsTesT LIFHie  GFwsoreeet,

Wwreiensh HeladldF GFUICITeRTEEI,

IDTETemw s SeLafll LsmiliiLiTenyselr,

sueultd  SevaTl) Lawiil e serr,

sevelld Gam L misend@l Gurmiiure Bgs)/ o_gel sedeailll LesTlUTenTSs,
SIFFTRIS LHDID DPF DRESTTD GUBD SeNUNT LT sTeneodkstier DS 6T

&..@urr;g. (2 wi 5 wné GojoimmEsesd UNsmasspst LFGsusb
LT frmer LrLd Gy enmimern b

B6UTS. (2 Wf 1) UM & GFTireammsenin Lsbshemeuamipal) LIgGeusib Ggmiijumes Lml g
Cooramisend sigpid Sameunied BsHE  apeeny  Geusfuil il Beem  2009.05.18 b
gaglu 2009/16 s Bods sppflems whph 2010.042leys  Heglu 2009/16 (1)
BB SmBUINT HHEBD BSHHEG GHlemLUSTGED auensuisd Glsusrfuf_ i’ Geirer 2013.06.11.5yh
FaFW sBpREmss SQHHH MBI FEHOD  GHLENL EHIDSEETU D eflghFlusrs 2016 Gsub
DB b 12 b FIHPIHe Sigiod) Cumib wTamasense BFsnm By snampssssen
S|pedel BlhaGLD.

2.0

3.0

B.6Ur.S. (Frerrent Hnb) ASLHEUUELD TaraIT Sl 5. .05, (2 Wi S eulnilsd
HMD LAebeusbBE ISTUTTEGD UL Salenmaiis Gl Cewiensuled, LML RIGer LommnD
LT EGsfIoTanmimelr Giarmiied sremu@Gl sflwner Gseflalsenio srremiors, ddbseoner
PO Honevmpse (1pHlDh OHIBEEGBTTS. Cogb, LGISmeH s pErHaisd HHEUTH
BeanL(penpiulied o _afem Semomswnll ULl S MmO Sens G5  BHemauTet
LT FGaNTaEIGsT G1iGal wiamaisaien G srenmuGh Ggeialseno BT EILOM S6, 1D
LisbHeneuBEsE  SieumpdulsrBuns: vevGeum FTOEIBETSEG (s LRSI S
sleiGer, BFFSHE0Dmend BHTILISHBTEMLD IDT6RTENTS@EHBHBTT (% eULS BN _IQUITERLD
Bbs  aBpmasmes Geuslul LuBSapal. susta, Bbs Fbisamauist @GOl ILGD
£0urgs. (2.f 57) un FCsTioTeTmEEHD Le0&emeusSIDs  BemoTanil Ll L&
apmabpBlssra L. FCFToramEEHD GHHE 12:00 SrH5BE SIEIDSABBLLIFLD
HFHe0  LOTalelj Senslluid SIemISHna SiUTselleT CurmIiumesb.

&.6UTs (2-wuF F7) ewgliussellsd apeiml TrSTaT UTLSimelT SHUlESILHISIL. T, (5
LTl SEHIE0wer @b eunysgic 10 Lm Causnenssl @HBEIIGD. SFHhamou, @Rl L
elaiyeng GlEwnutn e 03 ysmen UTLMIsEhaEGI 30 UTL Gauenenselt  @oIha B,
gl 10 um Geuemenssailed 06 Lm_Cousnerisssit GBI SYRIBIeON LIN_SSIbETE HBISBLILIL
Couawnguwa e, Qurg sseaed Gambemrn (GIT) UTLS&HIS5HTH 12800 SI6HH60
LIGSIBn 02 umn Gouamensaer  @Ebess0  GouswiBi. 12540 STHHEY  erghdlul 02
UL G oUaneTTHen 6D 131%&3 BIHSed  eaehdlur 04 Lim_Geusherdmenemyyd LML Frenew
(PHTDWDSEINS  GugaieaT lEOISHE 1MesTmd wiovefseg seal elenfFdses
Fiemsmflufd suendulsd LUBILBHEIF Covamiib.

-173-



4.0 efBBsl’ BeTem oiglilenl & SHopaenosdenstill 1L Tdhd: CFligele IDmemTeusar | 3.0

h

sIHGe EmGuled Uy ren 03 umLnudenl.sii Gurgit ufillens mmib Gursl synedeo

w0 ufl engdgs Conbmigsy BaemiBb. GLITE] SyRsHeo UTL HHeb GQUiUEl Leitami@u

Slevsud| FHHBUIT Lshmeneubs s SInHUISTCLITS  Saehdl ClmBireTtaninn_ win i gl
2]

Spamed Gss LSS0 GupiuBp GomGuny .60 (@.1uT smi ufilena G s e
FrSHSIO60  Gn UL UGD.

& QUT.S.(2_ W] &) UTLSHImBsEHSTa  LUr g8 oraimimer

UTL sensusmssiiicd HHBOLITEI &.0Ums. (2 ulf &1) augliusendans aparm  ifsyseier
B (Bemey eemiselisd, efighesmand, QST ualled)  Spm (6) LT SHHennse
EEDL(PenBULIBS SIS siinest.

5.1 aseneoll LML &EHen(s

IDTERTeu o6 Haneoll LML hoenmuiler &P asval Lillsbausiisns SGp &t Ll Heien
BLbHmiSEhdd Sanaaurall UL FEsToramssnens CnfleyGaiisa GolsmiHib.

5.1.1 &8 sml i Geiren Fewpas ellighghranid/ IpGuns Fupdss SHensde UL
Gareduiedmba (5.1.6 o) Gaphess @UF LUt denaGusnnd Gafley Luime
GeauantBo.  (Gomfil  unimEssT 02@meat  SEbeog  Qom LS BISeT
cparBlenanil  Gefley Geuwb  orewmaIsEnsE BiE  GhUeDL LGS
wremeuys  allbiugSar  Ursmn, 8% GoreSudeSicps  Gew6
LI Mg anemGuT SIGDSUGE] PEITTE LML EISemeniBon  Gimiley G (ppuyd.

5.1.2 SCip am L inn [Geven SInLBEEHEEBHD Do fBrbEns@oral LT Mool mih;
(5.1.6 =) wiBsand swabwraEomns  Gsflay Geulsugrulen, SHiZHapn. e
Gariiyenlw prafs um.geans Gsfey BFIW (PuUTSs.

5.13 &6 srliul Gelten  sipslui el umimsstealmra  (5.1.60 §) 90
urt Sengd Sehevd ETemih LT RGeS bafeay ol plguyb.

5.1.4 S0 sTLi B Giemfissr s GergAuledmba (5.1.6 ) sihaGeuns
GomAit UM SensUd SDEveusl LNLMmiSsT  Semugsneiipb CEfey Geunu
(PIQULE.  SLemITs0, opsiim LITL Midsemenuld  homidi’s ume_maseiielishal Gpiley
ClFlisgmuisl, sig Uablalmn alidohdial rhant oenwsss CeustHtbib.

+ 516 () (1)@ Il diuBd 03 LiLmsiaenb
¢ 5.1.6 () @0 (1) whah (2) ofiu Bren® & usnre s seelyphsn
LrSHID GiFfeyGauniuiid cLpesTm . migs

5.1.5 Qumfll ummser @rexngensig; GQ@fle) GoUwgh @@ s Sl
¢l paTBTeuG LIN_LOTS Jeipsp edlghehranny LgBuITs sopsd eiondd6li, FIOURIEGET |
IBmIE [Brefel, Supalwl; Seval b utt g Samgalsalelimbg S
allmbw @ un_Sensd Gaflay GFuig GEmsiien ppiujd.

-174-



5.1.6 sl UL SFiepaerar  UTLGOSTE S Sk

(o) s algerond/ \WEwrs sups sHesl  UTLHoe

L.
2.
3.

.\DFX’?-JQ\.U‘.A

10.
11.

Guirperu e

el il

euTeun il {Eevhien® SUTCUTHIIL. & @[Béjﬂu_l sUTeORM) Sievsud mRGriniw
a6V SieLeLGl HEleT 2 6u& eugeurm)

wenall  Glumkerfled

SATHISY  efiighhr s

Slsmenaislugib ailghepmear (Wenmuwib

BHENBHEB DIsOOF suentElr Lsiedalugaiiusd

efe1amu ellhehand SIEeE EeRNHD SEbeOH) Benenibp senlHibd
Ggmith uelluled LM mimenedBhas @B UTLD  (@lgary Gipmflet
Bueiiued  obeog  GQuImiupsomd  Gsmndeomt ueTiuso SIE0E0GI
Wledt, Geodhgreililed oBmid SHdeueh GemBledmil Linish SIELEUGI
2_anteyd GEemlsompi Lefiued sedeog allauenud Csmdsopr Lafue
Sleveog 2 uil] eueng BsT P s0mEIL LaTLsD)

QHTL_FUML b 281_$5 SHEDSLLD

SHEEUE, GEMLTUTL 60 Gesmfledmn” Lib

(&) FOWLESELD ErEfsRsEhs@nrer UL RS

Moo=

WA W

QUeTSHS FLouD SIebevsl Gueds HTsfsIh
HPFerdmen Fwiih SHEIeOS5I EBlerdzen B fmb
Bh@ swuh oz Shal BresfsD
Beveontd pievsus Berveomil Brasdasid

#IBgas WHBID 2 GImp BrEfHsD

(8) onpaum ssballl  Lm_Fser

e

FBFd

BLalD (Coiln sevsom LTSID)

FRISHD (FmpHBHL DI060HI BIHTLS DiFHEOH Gipsmevs B}
BT B0 SEEEEHD (FRsend Spbeogl Sih Sisbeosl oyRlsoin)

(F) Guomfl LT missl -

1.
2.
3.

dmiberid, W, Symdleld
gy, urell, FwebaEmeLd
dFamd, weonl, UGrehe, Gmiwsir, Fedwe, afba, st

5.2 ausnflaallwed urggemm

Q,UIJFFLSj@LGﬂ)‘_BUﬂGU BBUBSHBE STt  wreweuyser &6 @g?ulj‘l_uuuw
LITLIRISERET Gembaa SremB Ut misbansts Gzl @Emgjsu CerssT(BLD.

1. FZewdsEH

2. susmllaeds seval

3. Llummertiiasd

-175-



dghdlt uTLgens &8 Gpinioufd unemseliafigghg Osfle] QFUSd
Bauemt G1D.

suamilmli  Ustreflels ralish

1.
2. geflufrsn
3. spFsh ollighEhremi
4. eugeorm (Beomensullean surstrmuieT Shal sursuTm OEteod  eaGrminilw
GUTSUMN SHsUEDT Hedal @.60&E euFeuTHl) '
5. geremauilugn efiehebmen (LpenmuD
6. SIS
© 7. Geafedr
R UQreha
9. afleuamit elghEkramb

10. BwemEs Senllpld SIsLEUSH SemiHID
11. &eued, GerLgum_sb Gsmflehpi Lib

53 2 ulfed allgheprents uTL S SHIenm

W
in

Brbsal um_Sssnpuleners SHUSDEG eHTUTTH@E reoreuss © uTfuied LTS e
58 @I OuBD Ul miselleliEha Brew§ urLmEsaend  Gsfley  GQFuUiged
GeusmT(BLD.

T FTLsTal L6

. Guengaaiien

. sfleugmy  ellighEkTeD
GBI LD

B A

Cuengs aflahehires UM & Hlenm

Sepl uTLgHmpulsd SHUSHE aHiumfE@l wrevefsst &0 @B ouGE
uTLmisefledighhal epsiml Um_isenans Gifla] GFuigen Galamb(Bib

. Benewlhd SHemt Sk
ErgTwared s
. Quenglsaiusd
2 uIf Seaullsb

AW -

2 uily @mﬁ;mm&sﬁ QembledBI_U  UTLSHlenm

Bbst un.sgieopuled  Eh@ld  bremenysen  SGID GHROILOUEBE UM RIbanend
SULmoTssS Gsfley Gelisen GCouasih.

1. o Uiy apempennssT GeTOlsoEI UeT L6
2. GismAemI LailwgidmTet  6iishehTemib

ARSTHTeUS LML S0 5 diea"ra;@b Lremisatelphay Wsfla] Gadimed GeusmrEib.

1. Qummpeflwes 7. FGHHrn

2. yefinflwed 3. susmilsd webal

3. wanaill  GILTRetiiuted 9. ellsugmul ailahenTsib
4. S FAIESOLD 10. zem&dp

5. GEFL_TUTLeD 2a_&d SlenaUD : 11. SemlBli

6 .

. HEeUey, GEHTLTUTL 60 GHmoeumilLip

-176-



6.0

7.0

8.0

5.6 GQurpiufwes GQomfledplu LML HgienDn

BBs0 LT Ssenpuied sigh  wramafset @G GO LuGh UM RISmTS
Gofie) Gauisuspl SUITLDITEESIIGLD.

1. GQumduiwm  GiamdlsdEl Lialuled
2. GemBsopi’ uslllgnssne  aflehEhTentd

ApedmTaEEl LML Seng eileu(Bid UMt msafelGha Gisfle) Giset CouemiBLo.

1. Gurmertluisd 7. SGIHb

2. yefiufluwes 8. cuemiisd SHever

3. WenaTtl Gusrqgmﬂmab' 9. eleusml ailighEhTeILD
4. symiEleold 10. mawsbab

3. QeTLFuTLguD 26m_H& SHENGBUD 11. ®smilsBh

6. Hoouey, GHTLTUTL6D GISMPlEORIE LD

CuB@IiiLuuBD efgshSs UTLSampses S GEde L un F8aTioranRIGans s
Gafley Bruised GeusmtiBib. pemmed Gl L Frenmulst Gumgiu ST6TGIT 5 en AL GUT ST
TERTI BT STEALILGE L sHSeib GBI Gl  UPEGUSBEGLD 611 F & Honsr
IHUGHBUBBGHD EUIEHIDTES LML BISEDHEE; IOTEETD HWeE slhlLiLDTe LITL_Mispemetss
QETeniL LN _58sTwraihamsd Gsfle|CFuiousiamter euminiisnenr LOMeTeUT BEhHE FULEIE
(pigujth.  spuilgmd, LT BISEnhsE oo ullsh "syeteusm”  aandh @MU g BEn et
SFOGHS @b UTLSms wisdAnd Gafle) Gruigsd GsauamiBh. Seisurm UITL BIGemaTT
Gafle) GElupd DTETeTHERHB  UsLSHMeUHS 05 sidulasCurs Gsifley et
Gouswngwl LTLGEM st GHSat uihs onfelesen GuBps QETGHSD Goueii(bib.

GRmSGETETEI L LITL SHIEHDHETHLaT BenenibolSTIpHTS Jenan LT FOF I TRISmen &
Qe Gy Ul ssde, elaaniuarfies "GEss UTLSomD @eaETled HILBIBTH"
et Spsll LBSstLBausIL s, Lfl el GupBLmmaen GlausilulBensilsd "B 6TTTET LY
gib” (Island Rank) wignd “wreu’ g sy’ (District Rank) Gesefludi (Ui womLrg.

B.GUT.G. (2T &7) HADSTEN FH6D LM_IASEHID SFSMD DHHID HIOP GLomb.eipsonimered
sBLsslILGuELE, 60 smlLiu’ GefeT LI MGBeT Sibiien Gomfuisoih &mLlshes
(PIQULD.

1. 2 _ullflussl 6. HaniHAH

2. GueTdHaailws 7. cuemiebs BHebell

3. Bperusielived 8. Gummerfilued

4. Blenemibhs HEITHBLD 9. o elshehTerd

afleuamu elighighTeuLD 10. yeiuilwsd

Lh

Bsne CumdsiTs gymsa Gumpuiss Cagl umkmensts shllILSHE Bmansulimuilsd,
DHDD  GohEre  eusnmseT  sreTUnGnTuir, st SIHDFFET  DIBISSTT 550 B
GummIsGETeTH6iT 16T SMITGHS (PQUD.

-177-



9.0 ushiasmsLBEGEAL Uil uri GpPiEeEydarar Tl &GF]) brant &eil

9.1

9.2

Ush BN euGBSIsEGalanmsy  BLIGSHuGE Benomafll Ll LU urt Qe send s
SIS IGBETS  DIemieuTser & GUng. (2 Wi sSnb) Sed vullen  Gousmng
unl_8gTorenmimer &G STl i Belenal.  UehBEnNeuHS0S  Blempremiil LIl
LTl GEfae  Gafle) CrlwlnBasheist SigluenLd SMmSMIDUNG 565,
(o_wiF &I Ui ensuled @GEItIal e Jymmsd epediml LM midsflad SAohBluteant hahThHse
GeueiBoIaigl e, Qursl ufil el lsh Gumemauimenr Leiar® L SenGl GLiihHsauD
UL MUILDTGOTSHITEHID. SLETTavD, LIEDEMESE DSIDEDEE SenIndlsS B SHiglilanL

@l GfeaGauuin & gagll seieniHansdd ghl, SIQULML.F SHEnGHmID&NML

LISdH OFuiseuies wEAUIeImhal Gafiey GFIUID BLeugmhemnbHens UsUEBMEUHBIDH
wralumEsT SimaTaGip Gumtsrsaigmib.

LIsSmensosHHI0a Eemomentilt UL L ChilEEpssTs LeDHme0hDlpa DT el LmiSetT
Shamen &G paflanmed ol slijmy Lelwdul Geter & Gurs. (2 wf B
UT_&@aiorenmisets  omdhgind S8 sriilulfersnar. Gal GsrLjusy Guoegls
sEeueuHel  GameamsutiuBuoruied, @GEOULL SeaellUmaiBohaTs  U60HMENED B0
WTalUBSET  simmentHEpelarmed  Geustil OuB  “Gevmienalt  LishEemneudHpmn
Semomentll LC LU UTLOEsenésTer sigod” daib ensGul e 1ufldFeasnear
GFuises CaueminBib.

(1) mewen (ARTS)

Heneolt UM Seiennullel S suipmisi i Helien MLIGSenDasEnbe SeoaiTsd
Gsfla] Qi L 03 UTL e

(2) aameo (umefl swemmald) (ARTS ~ SRIPALY CAMPUS)

B0 @GHIILLOBID BUbSMTIHEHHE DMDeUTES HMeull T SHemmiiler
& STl Baiten 03 UIMLBISE

e QumAGUN. RS Bgswiyhe DiFsnss Carhnrdimassd CeusaiGh
e FOLEISEHD BFIEfemEEnd QarEsualths @m Un. &850 OidEwisd
Brrmmrsimdss0 Cars(fo
» pamdE GoBulL Gsnfepl LUeliusd Um.RisehsHGs Garbprilmssesd
Gauemir(BLD
o Usiaumb LITLRSaTe0 Qanisd oifisorsd Catbpraimbsssy GG
* FHomSAlLIeY
e quenlall LsTeflalugeilied
e Gumpefiued

&.0ur.s. (sngnyent S0 uflensuley SyRESeusHEe)  (GDbHSHEH FTHITERT
dgg (S) Gup GeuermGRIUSIL 6, FeGhHorent L ensulend FHHuIanL. 560
Gouar(Bib.

(3) aenev (sgagpa) - (ARTS - SABARAGAMUWA)

GHenev, euallEn oElul gCsmib tm Sampssilsr &P Goflas Geduin’
03 UTL_msel '

-178-



(4)

(3)

(6)

(7)

{(8)

(%)

GarLum_sb shenssst  (COMMUNICATION STUDIES)

HnBenD SE0eudH HWOLD Siebeodm SRISleoll LML SAMBG SHMMbHE BT
HHg (Cyo Lar gBmanh 03 UTL_HS6T '
&.Gurs. (Frargen &0 ufilamgulst Sunidlen LITL 8560 GanBhEHsl HInnF
dgdlenwes (C) Ganatigmbss Boum(Bid

Forsrargpd (prenn® Sigssend (PEACE & CONFLICT RESGLUTION)
WITGHenilb FLpesIm  LETL_MISHalT

Berbeomls sHsnesai  (ISLAMIC STUDIES)

Bebeomb  opbeogm Bevsoriiw wrefe um Saies Goum gCseamie Srewih
LITL WieB6lT

oy Gemfl (ARABIC LANGUAGE)
oty Gomgdug i1 Geaupy g B8&anib @u‘sﬁﬁﬁj LT aiT

grash/ pland/ A5S0D whgb angeuenor iy BFTLEOPL  SiFrShLgID/
silgeogpd  Gsmfledpiiualingd Sessoupd/ SILUsE S

(MUSIC/ DANCING/ ART & DESIGN/ DRAMA & THEATRE/

VISUAL & TECHNOLOGICAL ARTS/ VISUAL ARTS)

SHLISME TFUTTHR@GID LT _Gnil GeTLTdeomar LM Soi6e (Subsin/ [FL e/
ESSITID BILsipD Srmdiuamd) Genhssl Snows HesHul e (C) gemeu
wrSdmemd  Eyesil LML BEEsTT.

B5hE CwendlsinTd  UsHHameusHBEHSHATR  BLSHIUBID  SHEdH STemt
Ui ensuteont ASSGUNE S0 GauewiBb.

(psreannsgieuld/pesrendaeud (@urg) HAply/tangal  (psTsoSaepd
wHUIEL/  susnl sealluied '
{(MANAGEMENT / MANAGEMENT (PUBLIC) SPECIAL/ ESTATE
MANAGEMENT & VALUATION / COMMERCE)

Cupesudl L. ur Orfisendsts  Usambd urL FGaFmramisanied  @Ub
UL FEFrLoTenD

(i} aumilas seal, QUImelius LHEDID HENHET DiFbeE]
(i) GuoGsv (1) et GPHUIL LB Ln_Feetsd Breml Lo bis@ph  LeioKhid

L msetilellphEa Woflsy Gomiadien’ L e umambd

alleusi  elehishTao : LerliuTioey

L RIEleoD EenenmbS SBERTHID SYLEOE| HeITHID
GLiengS saiiten sueuTy

SieneUFLGID elighsprert (spmb  euewiliest) Leitsti ol Liyaliilsh
(Beniniest Fmenst) LIETJim 0 Gomfstmr ub
SirFwes  allghepramo LGy ek

-179-



(10) psTenwdFHend HHHHS (SECETamense  WHBHID  eusetlur) -
MANAGEMENT STUDIES (TRINCOMALEE & VAVUNIA)

sibSEaT LTl Soismpulst Seph gtsebd 03 LITL_RIB6IT

(11) efluwnrunyg  HoH6I60 @ammmmam’r (AmLip
BUSINESS INFORMATION SYSTEMS) (SPECIAL)

SHERTHELIED alanlled Hoval GLIT(GerilLIED

GuBs Gt UTLEISaNsy @evpbssi 02 UTLTEImEip 6l Ulerauhid
UTLEIS6Tee @b LML1D

meeust, GBHTLIUM 60 GIBHTPIeOEILUD
slenensuliiugyn &lichiebTe (PenBUYD
Beneaihzs SIS0 Si0HI DHEBIBHLD
aueiials Ysailafiuyaluis

Qs gsmaiiuich

(12) w@mSSHand/ U DDIEneLF fdFema! allovrig mbEe efehepend
(MEDICINE/ DENTAL SURGERY/ VETERINARY SCIENCE)

(T@TRU(HLD PGB LITL RIS EIHLD
2 _uifusd BT FTUsTaT LIs0 G BlpetlLLsed

(13) elevsmug GHTfledmI LD (IDEIEn DS HIOU(IPLD
(AGRICULTURALTECHNOLOGY & MANAGEMENT)

Tegreupldy LML SGFTOTTRISAT @b LTL& Gawrenb
) Brsmwearelied, Guendmeliued DBEHILD o uiifiued

() BgemuemeliLsd, GUSTHBaiied SiEOeuHI senilsid, 2 ulflusd SELeEI
allaugy  efiehEpTenid

(i) @genwenaiwsd, @ ulfwed, elousrul ailghehTend Disvevgl SHemilHID
(14) efeugmuub (AGRICULTURE)

GuoB@rira T i L alleusmug GaTflebnI LpD (PEITETLDTBHIGU LD LT Gl aaesT
Lm_&BawramissT (Bossd 13m0 UTjESab)

(15) o_amey elghepmaapn GUTFTSGD (FOOD SCIENCE & NUTRITION)

Guie@rniLiu L efeusmug GoriplebhI LD (LPBTENLOGHBIBULPLD
UL Gemidsran LML FGFTnmeiD (Bsohemid 13m0 uUTébsHealh)

(16) o»_ewe) allghepreai(pd QFTHEOHL LD
(FOOD SCIENCE & TECHNOLOGY)

Sramuss e, Quenglealiusy WHoID o 1ifluieh @pslul ppETI 1 INLTRIFEHLD.

-180-



a7

(18)

SuTGamn/ wenred/ fHs wkobamwud (AYURVEDA/ UNANY/ SIDDHA)
o ufifkiis, @l}&ﬁmmsﬁws‘b hmnb Gumé‘ﬂfbaﬁmab S APSIGE LITLRIEEIHED
o ulflied elshepirend (BIOLOGICAL SCIENCE)

o _ulifluied, @rsmwsalusd WwHBLD Llsieubi um_miasberfieh ef LETLLD.

el FTEl 6 ghEhmeid BllHID HE0evd Eenenlba el HLD

S 2 senislb GusnFlsalis

1%

(20

(21}

(22)

23)

(24)

HpBune elgheprammsar (2 uliflued oflshesTarnd)
(APPLIED SCIENCE - BIOLOGICAL SCIENCE)

GurneOr e tiu Geirer 2 uliflusd eflgheprar LT GEHESHTHS  HILILL BT
Gamoremd (Bevdsd 18301 UTTSHESa|D)

sersTy elnssd) (HEALTH PROMOTION)

CoBEindLiuC Beiten 2 ufflued ellishepmer LN CpEHibsTsg: Sl Beiter
urLd Gafemeand (Geussl 18@mU LMjshaa|n)

Frgulued  (NURSING)
o_ulflwisd, Brerueralwst wHDID Cuendlealulsd Sdlu (peEiml UTL RISETHD

&.GuUrs. (Fr.omni uflasulsd SpRFel LIl SHae Ganhosl FToTyent
pglemuil (S) CUBBIBSHH

waphssaiwss (PHARMACY)

Bysrueneiusdsy Gempibss Snmnd AsHLar (C) Gusrgisailwsd wHpn
o _ufflush Sl elpediml LML BISEDLD

£.0Urs. (FrLeDl uflesulsd syidsol UTL S, GDbHB FTHNTERT
FAgHenwits  (S) GBlmSSH60

DS SEieu ' el allighGhIeTbiEel
(MEDICALLABORATORY SCIENCES)

QusTHsaiweh, Srsmnuaaius WwHBnID 2 Wiflued @S Apsin LT BISEH0

&.6UT.S. (Fr.aml Ufleamguled Spmdleols LM $Haed, GHempbsal &ﬁg,rrueam

Fgseows (3) Cuifasse

emBagiriu. elwed (RADIOGRAPHY)
Quendealiusd, BrFrwerelusy wHpn o ulfiueh SpAEU APaEm UTL BIESETHLD

&6ur.s. (erand Ufiemeuled symEel LT SHHled, GenlbHHh FTHTTeT
A dlemu (S) GCumnfpamed

-181-



23)

Guer wpsssud (PHYSIOTHERAPY)
GQuengaaiiled Bpb SrsTuiaiaiwa 6 LasTe(HLD LT Fsetied @b LITLiD
o uiiflusy | Senemihe SewiHw o W saiigld — Saisb

&.0unE. (Freni uflmeuls symseol LML SH6D, SH@MHHE  STSHTTe00
Fahgleul (S) GUBBIGSS0.

(26) epedampp 2 ulflued o _ufiflysmwsnailwigoid

27)

(28)

(MOLECULAR BIOLOGY & BIGCHEMISTRY)
Grenglmaiush, @rsmusialuled LBHID o uNflwed el cpsiml LT BIGEDHI

Bealipsaeid sLedFTT allehEhT6IE SED
(FISHERIES & MARINE SCIENCES)

rpsvdaanm 2 ulfiwsonb o uifigsruerelliisoid LT Grfdsrer LT FGFomend
(Beobmtd 268201 UNTESD)

@;pei)' GuemTgaild  (PSITERIDGBHIANIPLD
(ENVIRONMENTAL CONSERVATION & MANAGEMENT)

o uifiish wbmed @yemusraiiuigr e LT umLmsaled @p LT

GusTglmailled Benelhs Senh S

efeusmu efgheprend sanf.Hib

23)

(30

(&2

(32)

et ellehsrenepd 1Banliggsemd (ANIMAL SCIENCE & FISHERJES)
Uleeupd  Lum_&Gaiorenmiseilsh grp . ST

@) Bpsrwemeliusd, 2 uiflwed wipmbd GueTHseiisd
i) Ererwarafuied, o ulflusd whpid efeugmu alliehehred

2 eme] 2 _BuUSFUDd QBFPEEHIL U (LPBTENIDG HEu(EpLd
(FOOD PRODUCTION & TECHNOLOGY MANAGEMENT)

alleusmug GEBTSedBIL LD (LPSTENDSHEIGPLD um_ Grpldsnar L $Gafnreand
(Beodbmid 13m0 UM&HEa|WD)

Gurpiluilusd (ENGINEERING)
LTedieu D eLpebiggl LML BISETHLd-
Bysmusteslued Benembd &H6mlHL0D Gl g Saiilied

Gurpluiwes (EM) - ﬁsﬁ ausnEssT  Grrpluiwsd
(ENGINEERING) (EM) - (EARTH RESOURCES ENGINEERING)

Ll uiso uﬂLQE@és&ﬁsar Lm_&GaTsms (Beobald 31eall LTfeseayb)

-182-



(33)

(34)

(33)

(36

Gurpiluiiwied (TM) - ye_snen wimid Gend Qombedpiiub
(ENGINEERING) (TM) - (TEXTILE & CLOTHING TECHNOLOGY)

Qurpluiwst um GeMlésTa UTLFGTTwneard (Esudsd 3iml UTTshEeab)
Guenglas elshepnend (PHYSICAL SCIENCE}

BenenThs Senlislh Dede0Ss o W] &GswlHb Hond Sremuseius Hede0s
GluenFlmaillusney 2 eTeTi halusTs LTaeughd uT_rfseailsd pperTy LITL B&SeaT

alleugmu  eilghenTambd Benemihd HewlHib 2_10flwst
2 T Sehisb SraTustaiiisd QusT&lEailLsh

somnel elghegpmamnd (COMPUTER SCIENCE)
Bencotlihss BB DEveusnl GUsTFGalied Sebeudl 2 Wi selldpid SLesw
UrLrisgeilled eemse Geonpsulaih Spmws HeFwier (C) Mesreugpld

IITLiBeTley  cpeiigy  LITL_ RISl

Benewihd SenlGlD SIEVE0SHE HenSHiD | 9 W sadnsld  Srsmuaraliied
HBeUFHItd BT Tum_sl Gamieomi uupd  Guetdsadied '

& 6D QarLiurted  QomBledHI LW
(INFORMATION & COMMUNICATION TECHNOLOGY)

Ueaueld Um msetlsy @b uTL&Hlsd Slmenind  dag s (C) g@senib
CLDGITMY LML BIGETT

2T e Hlb 2_ st

meflapld Ssbens Heneniby Sanflsh  GusnFsaiulsd

shemdbah Sy sFruenslusD

atswilEl  Usitalaliuraiiis HEGED, @:FJ_—';IT[_f]I_HTI_éSi). GlsmAeupil Lib
et EBS HevaT @Ggeny  GsTlsupt Lelwsh

et uflised Glamifiapsnn  GlamOlsbEI Lsiiuey
Gummeilws

Bsodglraiitsh oBmh HEeed GEHTHeOmRI Lsu sk
SlsmeneuuTiLguid allEhehTe (LpenmLL LD

FmSHD (HanpsGsuy IhTLG GensuhBaIL)
L0670 h D

&.QuUT.g. (Framem Sl uflaaiilsl senlsh whpD SRSeo LTl RsEhaE
55 GHEDBHHE Fmemos Fgdlemus (C) Qamernngmohaped Geusntbib.

Bane  Creudisns, LsosneushloonhaSieTes BLISGSULBLD  HiFH o smer
uft emaulley Fbanlsn_gGed BertemT(BLD.

-183-



(37)

(38)

39

46)

(41}

WrGuine  efleheramisear (Quengs  oflehepTand)
(APPLIED SCIENCES/ PHYSICAL SCIENCE)

Bemenibs Sanlsld Sisbeg £ Wi Safsd whmh Srameraiiiso VUG
GlLisT P Balwish LITLMBIbBeTplL 687 Lildaugpld um_miseflled e UTLLD

ellouaml ailishehTeD Benembd et HID

9 U1 SeullHId SHHeUet, GHTLTUT 60 GEHTledmEILILD
o uWifluisb Gluerlsafuie

SrFmwsraluisd

CurdGarsgid GCpameser G QUPMIGEDIDLIL]  (LPBTEHLDSHEINILPLD
(TRANSPORT & LOGISTICS MANAGEMENT)

Gsgisaiwed, Gremusreiiisd wHpL  Genemihs Semisl  ohdlll  epesml
LTI R SB(GTRID

@a50zMfa  yoraflalurelliugid seflisalusd Blgub
(INDUSTRIALSTATISTICS & MATHEMATICAL FINAN CE)

Benembs sanligdbHilen Taeupld Lm Biseafich @yesi®  Lm_miset
o f senllsib Guengisailsy Bramusialiued

yeireflallurellwsnd QrwBur’ G sypruleduyn
(STATISTICS & OPERATIONS RESEARCH)

Benewib® SNBSS (Tefioumd LT Himafes qGoHa@ib GG 1im issi

2 uiflwsd . GQuen flsaiuwss
S U} 605D ErFmuaTaliuey
afleusm efiehspmein S6m1. B

FHBaUe0, GHTLTLTL 60 GamlsomLLb

BENGHLGID  HBMed (PEHMEDIDEEHLD
(COMPUTING & INFORMATION SYSTEMS)

B safsn, Gue@saiwsm, o W] Safsh i LT s eETleh
Gonbos Hnemws FHAshub (C) eisumpd L kisenst @Sram® UTLBsEsb

Benonbs semtsih 2 W &ewflsid
GlemdlEsaiiLish FHHeUD GISTTLr 60 GasmAsbEp ub

BT FTu It Ieh

H.6ULS. (FLeDO Uf ensulsh SUBISleON LML Hled SMDHHE BBHLOF
dAgglenwty (C) LB (65 H60 '

-184-



(42)

43)

(44)

soae Gamicoprub (INFORMATION TECHNOLOGY- IT)

Ueteups LILmiEetled Goophsal @ UL ssseg Spows Agsdup ()
Goun gBs@ib BIeRH UTLmsEhHh

2 Wi safish aalsd Seoankd smislh  Gusleaillsd

(pETepSEeud wHp SEeusd QFTHleOHI LD
(MANAGEMENT & INFORMATION TECHNOLOGY ~MIT)

2w seiisb, Smenbs Sauliph, Sewish DHDID Gluendsalusy  Siau
LT Biseiled eB LM Ssidbstan Hpaws HsHu e (C)

) 2 udfweh efehesran Lm_sakennuiesipha Hesod Guengls alich@bren
LT ggapullelabbal epeiin uTLmseied ASSCUBBmH5H0.

DILELF
) 2_ulflwed  un goempuiedS(bhal  Syebeudl  LUTSS mﬂ@'@ﬂeﬁtfj
 UTLS&enpuiedmhal Bred  urLmseflaoid SHmeued, GHTLFUTL_ 6D

- Gmlsbmn b LML SFlend HSSILHHIHDHHE0.

Bane Cuedlsnrs LsHSmesopEHIETN  BLTSDSULIEGLD (8 & ST6uT
ufC smeullgud HE 0wt HHhSHHe0 GolsmiBid.

sl gemmauiusd (QUANTITY SURVEYING)

. Denemhe SENSD, 2 W Saiglh Sl UTLESEIN  (GDhbas &b

{43)

LT SFeod Leteusd UM miselied g LML S8 oevevdl SIemi(f LML Eisesy
HfoHFwenL HBHiHHHe0 CeueniBid.

FETEHSB G ReiLLED  Guesnasatuish
euemtals |LsirailallLiralliued Bual&HS HEve Sgamusalsd
5&6160, GHTLTLTL 60 Gmplsdii Lib

B50E Coadsors &.6uUTs. (Fr.ami ufilamsullsd syt Dhpw e H
UITL MBI & 611160 GHeNmHHH  HHeOLDF faglenw  (C) GuBpiihpsHed
BouetBGIaTLFZIL 6T algheyren LI _SH5J60  (Genphes  FTamIe HAHHlenuutd
(S) QupBliphoed GeuamBib.

semeamaiuiuied  efighgprand (SURVEYING SCIENCE) -

QueTHseiu sy, @mavbs Samighd 2 Ll Gaum gla@mId @ LMt

-185-



(46) L geph EIGH S iflLe (FOWN & COUNTRY PLANNING)

D Ulsiraump  LIT_GisEeaTsy (Henmhadl Sresn LT mimsT
AL} SHEDBH L

FENSED  Bremueraliilsd

© _IIT et Sl sfleusm eiligh@hTeTDd

Blemanibg Belslh SemensulTugud ellighebTer (Lpanpulld
o uTFiuso GlLmserled

Siflied sileheprenth : eulsd Hev6

ehafl LD Gienglaalied

suelaell Lygimamsii e st e Tiuwen

&HE6ret, GHTLyun_sv CHETHMEILUD

() ewelmTsug LIN_Lb LTeTou(B LITLIEISEhel Qarprs Henoge Geuam({GLo.

STy Slflerdgeu BrsFHD
Logurut CLeTSS  FDWILD
wenall GLETperTuies ureerf]

Guengg Brafed olislistes

(T EXALLIGT dflerbgal FoWILD
Bho! FoWD FLOEVEHSD
gl Bibs Hrafsb
AL ' SYBIES §UID

GUIT EUITH) ' SN

UGgeha Seroevmi
SGyhs wHmh o Grime prisfsb Benirineit
Berbeemtll  BrsfED ' enl1LTaE

1D

B Guoeagsors, &.6uUrg. (Frarmen S0 uflamauilsd ymdleod LHBID
menflath Sl LT Bisellsd @enmbas samennd dedenwl (C) GubBlmsast
Gouemt(BLD.

Guom@AIIC L ur G dms geamsenn QUmD QurmIZG allewremtiusrilmsit
2017/2018 seuaflunsni(G ey GwBen (1) Gamoasluliear Fp 2 efen
LT Bisefed(mibas cpetm ummidalist FHBLDLESmEHH0 CaisuBLd.
SieteunGm, elewiwe Lsnflsst 2017/2018 saalumeiil pHsv &.6UT.s (sTgmysnt
SO0 uflenFullsd oundles UTLSS wenbssl (B) FHsdamuwd wals
uTL 5360 gmetos dgHenwyn (C) GuBrpsssy GonswmiBi.
47 slLLs same (ARCHITECTURE)
@) deaumpl e misefedbbs GmBbss @ Ut
Fls AT Usiiludliust o ufiiflsed
2 T Smemhigb Eromwsteiliten Glstel s alliLish

Benamihs HemiBLD

INfishtiihy

-186-



(48)

(1) Uereupd umt_masetled Goaith @b LTLID Sisbeushl SIent(h LT BIEe

HENBEB sui[B5 SiFyY

Brb® BIESFED GusTshs BrsfaD ST GO
suemllatl Ueefefiuraiiush  wsnens GUMmsTed  susmfladhaeiad
Berveombilt Brsfolh Fevtib el ILTesT
sflsrogel HITH] 51D

gmﬁmﬁuuﬂu.{@fo aflghiehmen (LpsnBULE Giurmsfllush
SIrdwsd  ellehehmerb 5601 BH1D Limeri!
SpEdieolh FILONOERBLD WG eha
FRiEemDd HHaUe, GIBTLIUNLe) GSmPledmEIL LD
GaoiLpest SCrés wHmie 2 Grmn mpTsfsD
allsugmu  eliehehTeiD SHLOLD

T GIBITLTUTL @D @81 5B BenaULLD

Beupnisg Guevslswons, Usaumn SsemauliumBsmeruyd IHs Celsed
GousmT(Lb. '

&LUT.s. {(FTampswt STU  UfLengufist Symdleoll UML.SHIBGEH SHDtbhHH!
gngmyen FHH (S). '

5.0UT.5. (Frsnyean sl i snsulsh senlls UL SHHIbG GeBboHEHI SBaDs
#1581 {C).
Se06VS

&.Gum.s. (2_wy sl uflensuisd memldh LN SEHiSGE GHmhasl STHTT6m!
Fadl (8) Qunses BouemT(BL.

SaBnse Cedlsrs, UsSsmedsDassHRTes HLISSUUEGD 5 S Srem
uf engullgh FhFHiuweml He0 CeuswrGib.

sugsuenwliy {DESIGN)
W@ Henid  eLpestmyl LM rAldsett

Beoubnyse  Guoevdlsions, Uaeumn CmensuliLn@oesmenu)b Ujishss el
Beuemi(BLD. :

&.GUIT.&. (Frsnye SNt Uil enFuiey oifdler LT SHI6G Gonnbshd STHNes
&G, (Frgmyest sI0 uf epsules  sanflls UTL HEIHEH  (GHmRhSH
Floewenwd FHE (C).

. VTN

&.0Ur.s. (2w S0 uflendulsy meullsd UTL SEISS (SeOmhaa FTHJemn]

s (S).

-187-



(49)

(50)
0]

Gogoib, 2017/2018 seuaflnemi® (paoed Bihe Siema0niiss Hemsemn Glumnd
QUTEBL G el etenTlILiST] &6l & GULE. (Framrem S0 ufl eaulso SEID 60
LTl gget  agnerTam fhdamuupd (S) safsb whob  efiehesTeand LS

urLmseled gmened AsHenigd (C) Gumised CsusmrBib.

:aurjjgjais@ GLoEUBHBIOTS,  LISHEHENEVED B G E5 D Lrjl_rrg}g;ui_@m BT 05 BITemiT
it snguieud AdSwenl .met CeuamiBib,

BUBTSIS  culgausnDI D 2 Husgs  oplalimssun
(FASHION DESIGN & PRODUCT DEVELOPMENT)

JBHEID ¢LpEITY LT MISei

&.0uUr.5. (grgnyent S0 Lf emauled senlHib, symalson, efiiehepTad SIS
UL MiEehEE Gapbag Spomws  Fag (C) Qumnises CsusmiHin.

Baubnise CLedHions, UsisamebhsnssHaTel HLTSSIUBD 55 s
ufleneulsond HHHmL Hed BaresiBLi.

gliib  (LAW)

dleeumd L miseflefrpba Osfley GEunulnil epsim Lim_ ks,

LefiNutes SHITFuled alleheprenind

sllenamu  eflsh@pTsurtd eustnl.all  LaeaTLral e

2 _uiliflued 2 W samfsth

QBTLUTL_guiih 0em H&  SMHendHLLD GUTSUT N

cuemilepds amenad Sersnailllweyd eflighebTer (WenmLD

Bwramuersiiuted Gurpedlued

EewiHlh DEOEOSE Banhs HeRIHD  Seihdd

GusTalaafliLien FHEEUGD, GHTLIUTLED Ggmbleomi b
SIeVUEG

Ci@Bin il LUl Gsiten LT Eisaled @en  Sshens  BFemTRLeH LesteuqmLb
LML BiGemls0  6ighe U LITLID 46060l IITL MISET.

Gluaidhe WD Sebeod GUETHS ErEfH0D ARV
Bhal sowbd sedevd Bbs BIEflD LilGiy gl &
FWledsen FoUD Sebeud Ffledsel Brafsn  Arisemd
Bevvsuilb  osheugl BerveomiSlul BISFED (BeaiTLDesT
aaLILImesT AP
FeurLd Siry
LImsidl :

HBrdas wHme 2 B mrefsib

&.LIUT.S. (Fugnye S Ui spFuled syrasen LN BHISGF GHenBhHH Hmenod
glgg) (C).

SiEUELH]

&5.06UMS. (@ wy st uflesuisd oReen UM SHiha GHeOmBESE FTSHTTa60
FASH (S).

-188-



(51)

(32)

(33)

(34)

(35)

(36)

7

awdmst warmwsgetd (FACILITIES MANAGEMENT)

Genanhs Seullolh DEesl sensSU Bl LT Seil e Slaisubh LITLIEIE61T 60
a@GaHanld Bt LML EiSel

auestlsll  Lssilaflugailsd ‘ G sailuied
alenslicds aebeall 8 Wy SHemispih
Eramiaralliisd QUTHEITLIED

SEaIG0, GISHTLTUTL 60 Qmflebpi b

Baifnse Cuedlswns &.6Urs. (FISHTT6N S Lfl emaufled  sybigleold
Dhos Sefls UTLBEallsy Gmphes Snmns  FHIuD (C) efighignmen
LML 58156 Gonhas arsmyan Hssub (S) Gupsed Geusiihid.

semsALaitb parmnsgeupb (COMPUTATION & MANAGEMENT)
QUTBeLe) SieusoE Bemenihs Hanigd o sieflil L ganeuBl Apeiiml LITL I

Babnse Goedswrs, S.60urg (srsmen St Lflensuiled Hemil B
UTL SE6E Gonhial Spmws fahdH (C) Gumzgsd Geausmiid.
(pETEDSGEIID soaed Qanfeplupd (G SlpseL

L6 S0 60 B P SHLD)

MANAGEMENT & INFORMATION TECHNOLOGY

(SOUTH EASTERN UNIVERSITY)

gD cLpsiil LITL MISGEIT
afghepranaptd  Qsmdsdpugpd  (SCIENCE & TECHNOLOGY)

o _ulflwed  efhepTemd tommb Guangls efehepmen UM GEYSEEHEGSH
CHEPILITAT HENSEHLIHST SHLEHLLISTGID. (EevshHd 18 HLmId 34l LnJESaeeyLD)

Semen  alehepranpd  QamledHil LEpb
(COMPUTER SCIENCE & TECHNOLOGY)

BAhst T Opddsn 2 uiflue, Guerdis ealehEbrarnd oHmiD LigGuims
allgherTonmiEs (Cuends allehghTend) LN _CBElsEhdEss Gmenatime opeis)

UTLMseit (Bevdaib 18, 34 WwhHmh 3789 UmfsbsailD)

BonG GLaBsons, LsmesspssIlamed BLissluBD SHESHTent
ufensuilsd AESlwenL Heb Gouswr(hb.

CamfpuBdupd  (PSTedLDG Hia (P
(ENTREPRENEURSHIP & MANAGEMENT)

JOHENID CP6TIEN LITLMISE

Ao Cuedlsons, ULSmeos S0 Sl BLISHUURLD  HE5HS Silem
ufenguiey FssuenL e GauasitBib.

efeonis  efehesmemb (ANIMAL SCIENCE)

o _nifliet afEhebrard LML Chilbarea Hansenssl gL LISTHD. (Bevbaib
1801 unIéEald)

-189-



(38)

(39)

(60)

(61)

(62)

(63)

(64)

HDIDS 'aﬂmnmﬁ; (EXPORT AGRICULTURE)

2 uTflust efishebrend LM _CHIGETH SaEemnbase RUmLILSTEGD. (Bebash
18gntr LMTHEZO D)

Couilmeng Qomfledmluept Gugios) Gsyliyw
(TEATECHNOLOGY & VALUE ABDITION)

Herreu(pd LITL.E GFIDTaris e @b um FGaTomemb

- () 2 uiiflwsd, @remueeilusd, Quendsaluish SEbsvs alleuFTul eXlighigh e
() Devemiths sauish, Sremuataiusd, CUTSsaTLeD

@555 M M0 HEeued L@mPledE b
(INDUSTRIAL INFORMATION TECHNOLOGY)

JCHEmID rpeiTml LML MBibaiT

Boma Cueglaions, LESMmEDGSIESHHOMED  BLITESILGD B BT awT
uflengulled FhFlwenL sed Ceusmi(Bip.

SRNLGLTIHET euenmIBEpDd CaTuledEIL Lp
(MINERAL RESOURCES & TECHNOLOGY)

Weireupid LML FGFToTanitisaTs0 aim

i) 2 _ulfluisd, Srsmusraluisd, Guestfsediien
i) @m‘r_'r)g, &G, Bramuaaiiusy, Glsnssaliish

Bieumd elenmiEsit  QEASedEIL Lub
(AQUATIC RESOURCES TECHN ()LOGY)

2_uiifist efeh@prans um Gpiéasre UTL FEETTaIEEST ibenL LSHESLD.
{(Bsosold 180 UMTS&ayDh)
uemst Bengsreyld wHEL @By ured QAsmAEr LD  GLpios)

Gafyriyw
(PALM & LATEX TECHNOLOGY & VALUE ADDITION)

Merreu(bld @F LT FGaTmendSNeNmHa  cpeliml LTt Rimsel

(1) 2_uifwed, Gromueraiiued, GuaTS e Siosgl aleusTil 6MighehTasD
(1) Bevembs @enlisn, @rsmuaaiued wHnw CLerssalliusd

allmib8zmbLIeh, @M meor mﬁ;mjm Dasp&dlaeat (oIS HIeuLD
(HOSPITALITY TOURISUM & EVENTS MANAGEMENT)

JOHEDID elpeiig LITL MibaiT

8506 Cuadmons, UeSmevsHHI0H 5 Te0 rbLnng.uqu B ST 6081
uflemaullsh Fohsluanse CoussmiBLb.

-190-



(65) o 1@ wevel (PHYSICAL EDUCATION)
F8&eiID PG LITL BIS6IT

Bonh@ CaGaons, LOSmNGHIDHSDIaTeD BELIGSULBL  HE&HSHne
LfL snguien FhsiuenL o0 Geueir(bib.

(66) afswemum’ @ aflgh@breupd (AP HBTEMLDE HIeN(IpLd
(SPORTS SCIENCE & MANAGEMENT)

FBHand cLpeImI  LITL MBIESTT

Babe Coeglsiis, LG AENEOSBIDEH AN BL-TSSIUGD  SHESGHsrerT
Lif_engules HHPuenged Geuami(Bib.

(67) Guéad QealwBozed elgh@nanpd (SPEECH & HEARING THERAPHY)

o_ufflusdafieh ehTaid  Hieveom LU glsalleh Ehrerid Se0eEH  BaneULl
un_saemnuiea Ewren gBHEOID (SR LTLHiSH6N :

(68) afleugmul euen  (PBTEHIS BIOIPID Qigpmified prlLgps '
(AGRICULTURALRESOURCE M ANAGEMENT & TECHNOLOGY)

e OHTHs0EL LD (WHTEIOHHINIPD LML GBISHTe ur_g Geiomea
(Blovdsid 138901 LATHSMID)

(69) efleusmu efwirmy (peEmenwggeud (AGRI BUSINESS MANAGEMENT)

o ulflued wimh Sysmueaiiisd oyluaihot e Llerelbl LT Fiperhied m
IATL LD '

Grisr g @aflLied eleUTFTL  6illishiehTaLD

o ewieyds GETPleop Lialued Siebeodt 2 uljesns Gamfsopi. uaiuisd SIeheog
afeusmis Gsmetmt Lalliey

(70) ugenng Gamfeopiub (GREEN TECHNOLOGY)

o ufifisd, @b Gremuereiiued  SyElueuBBIL 6T LedteuBid  UTL Eigeriien
&)(F UMD

Qe S Beluley allougmu  eilghehlend
o emeyd GETOcm Lalish opbsugl 2 ifaens QEmSedpI Lellulsd Dis0sIS]

afleusmug Gemlledpil eIy

5.0Ue  (srpmren Sy Ll enguied SRdal UTLSSIHGH  GHOBHIHS
gipenws 53 (C) Cupissd CalemiBid.

-191-



(71) pleogGamibms sl ssemsn (LANDSCAPE ARCHITECTURE)

(72)

@ dsreumpnd ur_hiselld Gonbsal &0 LTLD

FhHHITib LaTlu e 2 uTfluien
2 _LIJ SHewlgd ErFmusaaiiulsh GlusT gl salluad
Blememibg Hewlig D afeusmi afighghTann

(1) dereup LMot Cuwed @sim Dieveus @ISl LT MiSsi

BeTH AR ansihasl

STy Cuendd Hrafsd
BUT LT _ SyRIgleoLh

euemniEl  LisitetalLiFadiuien eneotll  GLITHeTiIGh
£oLILITeH BeveomBul BTafHD
Glummarlsy FeuTtD

#Brss whmid 2 Grme mrafesd
Steneneullilwend eflghehmen (penmUD

LImar] SIrFwed  allghepTemd
FFERSID JGlreh s

@bg BrEfsl FLOSOETHBID

FHidlip Fmisemb '
aiBleromey mrsfsib (Beafrinair
GIBTLTUTL 6D 241586 SHHESBUYD cueniled sevel

HH6USY GIBTLTUTL 60 GBHMISe0mI. LD

&.6UN.5. (FTEMTa o)l Ll enalled Syhley UL 55150 Ganbhes FTHIT6m
AsS (S).

&.Gum.g. (snsrren S0 uf smaulsd selle LT G860 GoBhIH  SBenos
dag (C)m spbog &.0urs. (2 wi snN0 uflasules smils LT G55
Gphos snemen ABB(S).

Beme Cuwauflswis, ULSMELGHRBSH®T0 B THHUIUGD 568 sresmt
uftenguled Fdhdlusnl sev CouamtBLb. '

SH6Ue0  GETPedHEIC LIPS (LpasTenng Hleu(LpLd
(INFORMATION TECHNOLOGY & MANAGEMENT)

Lletteu(BlD  LITLMigeled @Genmboss @b LnLsdd d@pennd  fdsuy et (C)
CHEniD eI LIT_BIsa

2w mafislb ' sdemil sl Ysiterfiaiuraiied

Blenenilbd SIS0 ' Glurmeriush

Yafluflwed GiLen S sefiuish

FHeTIghiD SlemeneUlTuIend allighGhTal (LDanBUILD
BETBSD

36U (Fnaayem MU ufi emauled symigend wHmD Saills LTS
Gopbegl Ppans fig (C).

-192-



(73) apipeoran  ellEHEHTDLEd  (PHTENDSHIGU(LPLD
(TOURISM & HOSPITALITY MANAGEMENT)

Uabreunid  umL 8aToraisaledi(hhHR @F UTL FEFTLmeILD

(1) evemlEefwed, o ulflusd oilehepmamd mHEmID Guenss  allehebmend
UL S HienBE6TeT S SI@IDFHHBEILTL PRl LITL MGl

(i) Wedreugpd um_miseflal(pha GombesS @b LTl

Glmgmefiwsd, yeluilwed, sefwmumr yeteflailureluwsd wH@rD
semeuld LT _Saennuila S genemyu @TemiB LETL miselT

(74) sseued (Weoopenwsenr (INFORMATION SYSTEMS)

Lleftaumbd UTLBIB6fe) &Henmhsd BIssih UL msehsd SHoownd dhs (C)
FHHL gBBapin cpsiim LML BISHeTT

2 W SemiHlh SeniBh Seveus Eewonihss HeotlHLD
Ghisn s saiied B FmUeTEILLEN

ot 30 aflwmumrls  yetefadlLiyadlusd
GLrmerTitied cuanfisds Heua

o ufflwey Sdiulsd  allghepmeib
Siemensulliugd efehepmar (peppun  yailufiwed

@lo]  QomledmI taiiush Gurlipenms  GENISDEI Lailsy

1561, EeusaTeilius Wwhmpid SeecbtsTflsdnr Lalliued
FHaUsL GHTLIUTL6D GErflenmi Lb

&.6n.s (grsnyent Sy uflenguied SUREeOD LBEID Seutd UTL mHeriet
Gmphes Hnomns fe8 (C) Cumssd GalesiBib.

B0  GUeosEBnNs, LIEOHNeHBILEHH M BLISGSILBL SHEHSSTenm

ufl enguilet FHswent.He0 GalsRBLb.
(75) QuerQummet Gumpilufued (SOFTWARE ENGINEERING)

Benemihs Sanllslb, GUeTHEalued SiEu LML BIsE@ht o LlaisuhD LT BIGET 6D
gl

By Fmlemseh ® W SewhHID
Hopauen, Gsrgurt sb Gerdledmi’ Lib

(76) GurPleuwits spessst (TRANSLATION STUBIES)
JEFHEMID (LG UINL FIH6N

BonG GLeadsons, LGMmUGEIPGHHS O BLISHUUGD 55 aHTem
ufl swauilet HEHSwenL S0 GeuemiBib.

-193-



(77)

(78)

(79)

(80)

(81)

(82)

Fedr 1, QFETedEETL S Bhasse
(CINEMA & TELEVISION STUDIES)

gCHEnID Flpeiimy UM M6

BoBe Guweoglswrs, LeomesspssSlomed BLISSUUGD o6 HeTemt
ufeauisd fAggHiuem_ged GeusmiGi.

GeuBdlL.  gparepwggioud (PROJECT MANAGEMENT)
q@g@m CLPEOTIE  LITL_MBisbeTT

Gurgluiwed Ggmiedpi b (ENGINEERING TECHNOLOGY)

Qurpiuilued GiemAlsbpr Lalied, CambisonILualusisstar ailehehTenb AT
Syrentr® UM BISEH el Leleurpld UL BSeled b LMD

GiLrrRariliLsh Lefiuilwen

wanen)  Gurperiliweh SR BIEGOLD

CsrLTUT_guid ®om B SiizsmaplD HHeUe0, OBTL LT 60 GIETSleomIL UL
& &8Imb sucnilsd @suad

alieuamy  afligh@pToud EBEMTEBES(

FemllHD

2 LA (perpemicast Qpmisdpualusd (BIOSYSTEMS TECHNOLOGY)
2 Ul (penpeminse GEmAsmI Laiush, Gombleonr ualisysasier afleheyramnd
sshusubm et Uaeumhd UL siselled e umLLb

Quimgmelien Ledluflited

wenel EUMEBaTuIE: Eymiglsuld

CHBILTUTL gD 281 dbdh  Brienai D HBeUs, LBTLFUTL 60 GsmAssmI U
FhHFTLD ' &S saned

elleugmy  ailgh@aprentd HEWTIHHE

SHemiHLD

FHU GETLiurLed  Qmledpi L
(INFORMATION COMMUNICATION TECHNOLOGY)

S&H6UeY, GIHTLFUIL S GHMAMBL UL LT SEHIL 6T Gamlsipil Lt LgsameT
eillisb@pentd ofmh CumBuiug CemAmLualusd SEteg 2 Ui (LenBemLST

Camflebmiluaiwey sl Lm_misef

symdleogas Greiiiug Guniured SHUILLUSHSTI SHESL UL Glsnf
(FEACHING ENGLISH AS A SECOND LANGUAGE) (TESL)

spmiglecd LTl o ateflt L Gengr gBmenith EFei(B LML misei

-194-



(83) 2 _ewmiey euamilad warwsHgeud (FOOD BUSINESS MANAGEMENT)

Uledteu(mld LML Biseified epedtigl LI 1es61T

BIFmueaTatIe) 2 uiflwsd

LI S saillulsh BenanThs HEBhFHD
efleuam)  edleh@hTentd ' aleailas Hoval
GuTmerfled . HENIBSH

F.GUT.&. (FTHman ST L amasullsd  alehehTeaib, Sealsd oHod SbiEeob
SHdl Un_EIseflet  GHeombsg FHpmwnd Hahd (C).

(84) sLebany wHmb mEiefflwed  afiehepnerd
(MARINE AND FRESH WATER SCIENCE)

Ulefreu(pid UM FEFTomenmmiseiladimba prn um_SGsTioreith

1. @remusraiuisy, Guenglaalvesd wppe 2 uilfluwed
II. @rorueeilue, Gusn@oealiust LBoID Seoenbs SoulioLD

(85) GunFs ellghahiand - sHaaed LBROID CHFLFLITL 60 Qgsrr@é‘:nmn;uf_b
PRYSICAL SCIENCE -ICT)

Banenihd senflHDd, GLSTAEANICO WHBHID HEHeU60, GIHTLTLIm 61 Gg;rr@ebrc&u’_mb
SLFEL UTLRIS6T

10.0 @bs sbofdamauien SlenssesEhsE Sene bawburBssnet Guohbiearsier
Beue(Bib  eTeiTugmIL 60T, &l GsrLgUlsd  wmentsuHenst  HI0Y6) 035560 S0 ST
BL Gy shensEensn Biomblatereaise sersh sIITUTTSHE aBpeET. LshsamendsInsall
Lm_Grrlaessaral UTLEFGFFOTRMSEnSE Goadlswrs um_Gbissrear
GomySepeold CiBEID  Ls0SensnHEIoEREmend Gigflal CFwiensulsd GalemL LD
Glen@IL HeNHEHLOSET LMD Fenenll HEalOBEHhENS LISVBENFUEGIPE OTEIULITISET
spemend @ upaletres  suLBCsrmd GalefulLiuGSiain “Geamamsl
LeOEBeMEHIes Delbtail ULS ShasCplaahssnen SIEIDE” il
BB geneat LiuauBhs Gousmihw.

sFHfHTeuSSeh LIGITemes Gl Befren  seval  midyennemetilstr  Lilysmyb
Bhes abnsameulsr WNfasEmd S EGRIEEDHGSE 2 L LiL g0,

BFsBmBGUSFss  Hiiset o i Sl 2 mrseisel Qul  gelsumenn
FHUGLU sHFHe0 Animen 2_epBul GuGsrmis] mlipnsd Seuast(Fib.

I_tTemuy.eni.Lib g Baar
G\FWECToTT
Feoall SIEnLDFS

-195-



=
[ o R It N T < P T N Ry -

&Helt -

Gapfl seval oemem s palal Semeueu

Bofur @ebal BmeuadHer LefiOusTTy BEmusSD

UEDEHENeUHESINS LOTOTILBISET S snemis@H(pallsll SHensvall

HESESTUIOITET HeNeLENID DIFHLIH

L eng DLeNEIUTETT  HTWSID

sevell CQeuafUi G DLeneRTUTTT [HILLIGLD

saoedl SEnFFRT usaiBlensy & SHHGLTSSHTs6T

oPF LHED 9PF SHESMD QUBD STy LTl sTeeoseiar SZLTseT

-196-



Annex 02

sCmdnAuranntud Gw/Telephone Nos.

gZmEnEs : 2784832
DITADF FF . 2784207

‘Minister 2785617

G0 ¢Rimn-Rn
HAEHIIEUDES: L
Ministry of Educatio

‘padine’ § dobldnnd, emdded,

adm® 3 . o adfmsgde. :
-G]&UJBUWEIHJ 2784812 | Eemur e sowsufEsrSsr L
Secretary _ ' LGB0 Lpeday
. I " "Tsurupaya”, SriJayawardhanapura Kotte
mndiacs } 2785141-50 Battaramuila.
RSO Fax: 2 &

Office ax: 278484 o HOGR sl

P Bad gona .
& e®c<- Qe E-mail : jsupava@moe.govlk M N¢ ED/01/12/12/05/08
enngy Eleo ¥ NO-
Bed gema Ezn : .
8.nS B B e - fof 2017.66.01

' Date

Your No.

Circular No. - 23/2017

Chief Provincial Secretary

Provincial Education Secretary

Provincial Education Directors

Zonal Education Directors

Divisional Deputy/assistant Education Directors

Principals/heads of Pirivena/Heads of Private Schools approved by Government,

Implementation of School Based Assessment Program for
Grades 6 - 13 from 2017 and onwards

‘With the view of empowering teaching learning process more effectively on par with
contemporary trends and mnovations of education the school based assessments shali
be implemented in schools in a novel approach from 2017. The programme shall be
planned, organized and implemented by schools while the direction and supervision
shall be done by the National Institute of Education, the Department of Examination
and Provincial Departments of Education under the guidance of the Minister of
Education.

2,0 Therefore, provisions in this circular shatl apply above all circulars issued by

the Minister of Education. National Institute of Education. and Department of

- Examinations. In implementing School Based. Assessments from 10.06.2017.

As such, the instructions given herein should be followed and implemented
form G. C. E. (O/L) and {A/L) examinations in 2017. .
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3.6- In addition to the basic instructions given in the guidelines attached to the
circular, further instructions shall be issued for grade 6 - 9 by the National
nstitute of Education and grade 10 - 13 be the Department of Examinations in
due course.

4.0 Said program should be 1mplemented for all subjects taught in all grades form
grade 6 to grade 13.

It is mandatory to implement one assessment for each subject in one schocl
term for all subject from grade 6 - 13. However since this assessment progam
aims in identifying students® learning capacity and providing them the

- feedback necessary to achieve expected competency levels, teachers may
implement more assessment as required.

5.0 Number of Assessment stages related for certification.

5.1 School Based Program for Grades 6 - 9. (For reportmg in the year end -

progress report.)
Subject Number of assessment stages related to a
Term for deciding mastery level
Grade 6 | Grade 7 ! Grade 8 | Grade 9
Religion (Buddhism/Shivanary/ 1 1 1 1
Cathelicism/Christianity/Islam
- Sinhala/Tamil Language 1 1 1 1
" English 1 1 1 1
Mathematics 1 1 1 1
Science 1 1 1 1
History 1 1 1 ]
Geography 1 1 1 1
Life skills and Citizenship Education 1 1 1 1
Aesthetic Subjects 1 1 1 1
- Practical and Technical Skills i 1 1 I
Health and Physical Education - H 1 1 1
Sinhala/Tamil as a second langnage - 1 1 | 1
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5.2 For the certification of Ordinary Level Examination

The matks of five assessment stages which include ﬁrst second and third terms in
Grade 10 and first and second terms in Grade 11 will be considered to decide mastery
levels.

‘The below table shows the number of assessment stages that should be done within
term for each subject and the number of assessment stages obtained from Grades 10
_ and 11 for deciding mastery level of Ordinary Level Examination.

Number of assessment Total number of
| Stages related to a term assessment stages
Subject For deciding mastery obtained from Grades 10
' Level of Ordinary Level and 11 for deciding the
Examination mastery level of Ordinary
' Level Examination
Religion 1 5
First langnage and Literature 1 3
English language 1 5.
Mathematics 1 3
Science 1 5
History 1 )
Group Subject 1 1 5
~ Group Subject 2 1 5
Group Subject 3 1 5

5.3 Certification of Advanced Level Examination

The marks of five assessment stages which include first, second and third terms in
Grade 12 and first and second terms in Grade 13 and also the marks of the team
project will be considered to decide the mastery levels. '

The below table shows the number of assessment stages that should be done within a
term for each subject and the number of assessment stages should be obtained from
Grades 12 and 13 for deciding mastery level Advanced Level Examination.

Number of assessinent
Stages related within a term

Numtber of assessment stages
obtain from Grade 12 and 13

Subject For deciding mastery for deciding master level of
Level of Advanced level Advanced Level Exaination
Of Advanced level Examinatio_n
All subjects 1 5

Team Project
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Further instructions for implementing this program will be issued by the National
Institute of Education and the Department of Examination and steps to implement

this program successfully according to the instructions given.

'6.0 Considering the School Bases assessment competency levels to get the
“admission to Advanced Level class under the General Qualifications

When a student has not obtained one the three credit passes required to enroll
into G. C. E. {A/L) classes at G. G. E. {O/L) written examination as per section
2.1 and 2.3 of the circular No. 2018/12,, if the student has obtained a simple
pass for the said subject at the writien examination also obtained a credit or
higher competency under School Based. Assessment program it will be
considered as equal to a credit pas. However, this is not applicable to Medium
Language and Mathematics. A candidate, who has appeared for the second.
time at G. C. L. (O/L) and could not fulfill the requirement of a credit pass, any
use the competency levels of the previous year as applicable.

7.0 Monitoring

Monitoring of this program must be dene both internally an externally.

7.1 Internal Monitoring

7.1.1.. Monitoring at sc.hool tevel

"Through a board comprised of Principal, Deputy Principal (Education Development )
and Sectional Heads. '

7.2 Bxternal Monitoring

7.2.1. Monitoring at Zonal/Divisicnal level

Through a board comprised of Zonal Education Director, Zonal Subjéct Deputy/
Assistant Education Director and in - service Advisers

7.2.2. Monitoring at Provincial level
Through a board comprised of Provincial Education Director, Subject Deputy/

Assistant Education Director in Provincial Education Department and In - service
Advisers
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7.2.3. Monitoring at National level -

Through a commitee appointed under the léading of relevant Additional Secretory in
the Ministry of Education and the supervision of Subj ect Directors.

Monitoring at national level is done by the Ministry of Education, Department of
Examinations in Sri Lanka and the National Institute of Education.

Secrﬁtory
Ministry of Education

Copies :
1. Chairman - National Education Commission
All the additional Secretaries - Ministry of Education
‘Commissioner General of Examinations - Department of Examinations

Director General - National Institute of Education

Commissioner General of Educational Publications Department

S P

Chief Commissioner - Teacher Education Administration and Colleges of
- Education Branch : :
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Provincial Director of Education,

seeneneen .. Provincial Department of Education

Registration for Projects and Assessments of candidates below 21 years of age who

hope to sit the G.C.E (A.L) Examination for the first time as a private candidate

The Programme of Registering for Projects and Assessments of candidates below 21 years
of age who sit the G.C.E (A.L) Examination for the first time as a private candidate was done

through Provincial Departments of Education upto 2016.

This is to inform that the above mentioned Registration Programme will not take place any

further under the new School Based Assessment Programme.

Accordingly, please make the relevant parties aware of this decision taken.

S. U. Wijerathna,

Additional Secratary (Policy Planning and Performance Review)
Acting Additional Secratary (Education Quality Department)
For Secratary to the MOE
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