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FOREWORD

TheNational Curriculum Framework (NCF) — 2005 initiated anew phase of devel opment
of syllabi and textbooks for all stages of school education. Conscious effort has been
made to discourage rote learning and to diffuse sharp boundaries between different
subject areas. Thisiswell in tune with the NPE — 1986 and Lear ning Without Burden-
1993 that recommend child centred system of education. The textbooks for Classes
IX and XI werereleased in 2006 and for Classes X and X 11 in 2007. Overall the books
have been well received by students and teachers.

NCF-2005 notes that treating the prescribed textbooks as the sole basis of
examination is one of the key reasons why other resources and sites of learning are
ignored. It further reiterates that the methods used for teaching and evaluation will
also determine how effective thesetextbooks provesfor making children’slife at school
a happy experience, rather than source of stress or boredom. It calls for reform in
examination system currently prevailing in the country.

The position papers of the National Focus Groups on Teaching of Science,
Teaching of Mathematics and Examination Reform envisage that the mathematics
question papers, set in annual examinations conducted by the various Boards do not
really assess genuine understanding of the subjects. The quality of questions papersis
often not up to the mark. They usually seek mere information based on rote
memorization, and fail to test higher-order skillslike reasoning and analysis, let along
lateral thinking, creativity, and judgment. Good unconventional questions, challenging
problems and experiment-based problems rarely find a place in question papers. In
order to address to the issue, and aso to provide additiona learning material, the
Department of Education in Science and Mathematics (DESM) has made an attempt
to devel op resource book of exemplar problemsin different subjects at secondary and
higher-secondary stages. Each resource book contains different types of questions of
varying difficulty level. Some questions would require the students to apply
simultaneously understanding of more than one chapters/units. These problems are
not meant to serve merely as question bank for examinations but are primarily meant
toimprovethe quality of teaching/learning processin schools. It isexpected that these
problemswould encourage teachersto design quality questionson their own. Students
and teachers should always keep in mind that examination and assessment should test



comprehension, information recall, analytical thinking and problem-solving ability,
creativity and speculative ability.

A team of experts and teachers with an understanding of the subject and a
proper role of examination worked hard to accomplish this task. The material was
discussed, edited and finally included in this source book.

NCERT will welcome suggestions from students, teachers and parents which
would help usto further improve the quality of material in subsequent editions.

Professor Yash Pal

New Delhi Chairperson
21 May 2008 Nationa Steering Committee
National Council of Educational

Research and Training
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PREFACE

The Department of Education in Science and Mathematics (DESM), National
Council of Educational Research and Training (NCERT), initiated the
development of ‘Exemplar Problems’ in science and mathematics for secondary
and higher secondary stages after compl eting the preparation of textbooks based
on National Curriculum Framework—2005.

The main objective of the book on ‘Exemplar Problems in Mathematics' is to
provide the teachers and students a large number of quality problems with varying
cognitive levels to facilitate teaching learning of concepts in mathematics that are
presented through the textbook for Class | X. It isenvisaged that the problemsincluded
in this volume would help the teachers to design tasks to assess effectiveness of their
teaching and to know about the achievement of their students besides facilitating
preparation of balanced question papers for unit and terminal tests. The feedback
based on the analysis of students responses may help the teachersin further improving
the quality of classroom instructions. In addition, the problems given in this book are
also expected to help the teachers to perceive the basic characteristics of good quality
questions and motivate them to frame similar questions on their own. Students can
benefit themselves by attempting the exercises given in the book for self assessment
and also in mastering the basic techniques of problem solving. Some of the questions
given in the book are expected to challenge the understanding of the concepts of
mathematics of the students and their ability to applying themin novel situations.

The problemsincluded in this book were prepared through a series of workshops
organised by the DESM for their development and refinement involving practicing
teachers, subject experts from universities and institutes of higher learning, and the
members of the mathematics group of the DESM whaose names appear separately.
We gratefully acknowledgetheir efforts and thank them for their valuable contribution
in our endeavour to provide good quality instructional material for the school system.

| express my gratitude to Professor Krishna Kumar, Director and Professor
G.Ravindra, Joint Director, NCERT for their valuable motivation and guidiance from
time to time. Special thanks are also due to Dr. R.PMaurya, Reader in Mathematics,
DESM for coordinating the programme, taking painsin editing and refinement of problems
and for making the manuscript pressworthy.

We look forward to feedback from students, teachers and parents for further
improvement of the contents of this book.

Hukum Singh
Professor and Head
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STUDENTS’ EVALUATION IN MATHEMATICS
AT SECONDARY STAGE

A. Introduction

Thefascinating world of mathematics provides an unlimited scope to mathematicians
to perceive problems pertaining to three situations visualised in the forms of concrete,
abstraction and intuition. However, due to abstraction and intuition, sometimes some
of the mathematical concepts become quite complicated even for teachers who are
actively engaged in mathematicsteaching at various stages. Thisneedsthe exhaustive
training in methods/ pedagogy aswell asin contents. Thisalso needsthe clarifications
of mathematical concepts using instructional materials, experimentation, observation
and practicals etc. to avoid the abstraction at various stages of schooling. Good
mathematics instruction requires good teachers, and good teachers are those with
pedagogical content knowledge who, in turn, are predominantly those with good
content. |mprovement of school mathematics education therefore beginswith teaching
teachers the mathematics they need. In other words, the most difficult demand for
becoming a good teacher is to achieve a firm mastery of the mathematical content .
Without such a mastery, good pedagogy is difficult. A firm mastery of the content
opens up the world of pedagogy and offers many more effective pedagogical
possibilities. Even best pedagogy lavished on incorrect mathematics may result in
poor quality in teaching.

Mathematics as a science of abstract objects, relieson logic rather than on observation,
yet it employs observation, simulation, and even experiments as means of discovering
truth. The ability to reason and think clearly is extremely useful in our daily life, that
is, devel oping children’ s abilitiesfor mathematisation isthe main goal of mathematics
education as has been emphasised in National Curriculum Framework-2005
(NCF-2005). It is in this content that NCF-2005 has set two distinct targets for
mathematics education at school level viz. narrow and higher. The narrow aim of
school mathematics is to develop useful capabilities, particularly those relating to
numeracy- number, number operations, measurements, decimal sand percentages. The
higher aim isto develop the child’'s resources to think and reason mathematically, to
pursue assumptionsto their logical conclusionsand to handle abstractions. It includes
away of doing things, and the ability and the attitude to formul ate and sol ve prablems.
This calls for curriculum to be ambitious in the sense that it seeks to achieve the

higher aim mentioned above, rather than only the narrow aim. It should be coherent in



the sense that the variety of methods and skills available piecemeal (in arithmetic,
algebra, geometry) cohere into an ability to address problems that come from other
domainssuch assciencesandin socia studiesat secondary stage. It should beimportant
in the sense that students feel the need to solve such problems.

Evaluation is avery comprehensive term which, in general, includes evaluating any
object, individual, event, trend, etc. A most common type of individual evaluationisthe
evaluation of a student. It includes the assessments of the performance of the student
intheareas of her personality development intermsof intellectual, social and emotional
developments after she has been provided learning experiences through classroom
processes. Besidesthefactorslike quality of teaching curricular materias, instructional
technology, school infrastructure and societal support aso influence the learning and
experiences. In educational terminology, these areas of personality development are
called scholastic and co-scholastic areas. Dueto itswider applicationsin various other
fields, mathematics is the most important scholastic area. It is for this reason,
mathematicsisacompulsory subject up to the secondary stage from quitealong time.
This is the stage which acts as a bridge between the students who will continue with
Mathematics in higher classes. Therefore, evaluation of Mathematics at this stage
requiresspecid atention. Thisevauationisdoneto assesswhether themainaimor objectives
laid down in NCF-2005 have been achieved by the students or not?

B. Purposes of Evaluation

There are various purposes of evaluation. Some of these are to know the answers for
thefollowing questions:

() How has the teaching been effective?

(i)  Which method is more suitable for teaching a particul ar topic or concept?

(i) Towhat extent students are ready to learn a particular topic?

(iv) What type of learning difficulties are faced by the students?

(v) Do the students require remedial measures?

(vi) Which students are to be provided some enrichment material s?

(vii) Which topics are more difficult for the student?

(viii) Isthere aneed to make a change in the teaching strategy for a particular topic?

(ix) How cantheresult of the evaluation can be utilised for the all round development
of students?

(i)



C. Types of Evaluation

Evauationismainly of two types namely
(i) Summativeand (ii) Formative
(i) Summative Evaluation: It isdone at the end of the course or aterm. It involves

aformal testing of the student’s achievements and is used for grading, ranking
and certifying the achievements of the students.

(i) Formative Evaluation: It is in-built in the teaching learning process. It is a
continuous process going on throughout the course. The purpose of such evauation
isto obtain feedback so that teaching or instructional strategies could beimproved.
Further, on the basis of the feedback, strategies and weaknesses of the students
can be assessed.

NCF-2005 has also given more stress on continuous and comprehensive eval uation
in comparison to the summative evaluation. For this, a mathematics teacher may

(i) ask some questions to know to what extent the students understand about the
new concept to be taught before it is started.

(i) ask question at regular intervalsto check the understanding of students during the
presentation of a concept.

(i) assess students by the questions asked by them during the teaching of a chapter.
(iv) assess the students during class work.

(v) assess students on the basis of the home assignments given to them.

(vi) assess students by asking some questions at the end of the chapter.

(vii) encourage peer group members (students) to eval uate one another. This may be
called asPeer Evaluation. Thisevaluation can bring out the hidden talentsamong
the students.

Thus, whatever may betheway of evaluation, it isdonethrough somewell thought
questions, which may be referred to as good questions.
D. Characteristics of a Good Question

Quality of a question depends on the situation where it is to be used. In general,
following are some of the characteristics of a‘good question’:

() Validity: A question is said to be valid, if it serves the purpose for which it has
been framed.

Thus, for a question to be valid, it must be based on (a) a specified extent area
and also on (b) a predetermined aim or objective.

Incaseitisnot valid, it will be treated as a question ‘out of course or syllabus'.

(x)



(i) Rdiability: A questionissaidtobereliable, if itsanswer givesthetrue achievement
of the student. In other words, the achievement of the student must be free from
chance errors. These errors, generally, occur due to vagueness of language or
direction provided in the question. They may occur (1) at the time when the
student isanswering the question and (2) at thetimewhen theteacher isevaluating
the answer. In view of the above, following steps can ensure higher reliability of
aguestion:

(&) The question should admit of one and only oneinterpretation.

(b) The scope of the answer must be clear.

(c) Thedirectionsto the question must be clear.

(d) A well thought marking scheme should be provided for the question.

(iii) Difficulty Level: Difficulty level isavery important characteristic of aquestion.
In different situations, questions of different difficulty levels are needed. For
example, for assessing the achievement of Minimum Level of Learning, there
will always be a need of questions of lower difficulty level. Difficulty level of a
guestion may be categorised in the following three types:

(a) Difficult: Which could be done by about less than 30% of the students.
(b) Average: Which could be done by 3 30% but < 70% of the students.
(c) Easy: Which could be done by more than 70% of the students.

These levels can be decided by the question framer herself on the basis of her own

experiences.

(iv) Language: Language of aquestion must be simple and within the comprehension
level of the student’svocabulary. It should not |ead to different answers. However,
if necessary, the same question can be presented before the students at different
difficulty levels, by using alittle different language or wordings.

(v) Form: There aredifferent forms of questions and each form ismore suitable than
the other depending upon the situations. There may be several factorsfor choosing
a particular form of questions. There may be one or more of the following:
(a) Economy (b) Facility in printings (c) Easein scoring and so on.

E. Different Forms of questions

In general, the questions are of the following two forms:

(1) Free Response Type and (2) Fixed Response Type

1. Free Response Questions: In a free response question, a student formulates

and organizes her own answer. These type of questions are very much in use in the
present system of examination. These are of two types, namely

(xi)



(@ LongAnswer Questions

A question which requires comparatively a lengthy answer is called a long answer
type question. These questions require the student to select relevant facts, organise
them and write answers in her own words. In these type of questions, thereis avery
little scope of guessing. However, if there are more number of long answer gquestions,
then the possibility of covering the whole content areaiin the examination will become
less. To overcome this difficulty, we may choose such long answer type questions
which involve more than one content areas.

(b) Short Answer Questions

A question in which a student is expected to write the answer in 3 or 4 linesis called
ashort answer type question. In these question, the coverage of content areasis more
specific and definite. It may be noted that a question whose answer may be asimple
diagram is aso considered to be a short answer type question.

2. Fixed Response Questions: In these type of questions, the answer is fixed and
definite. Thesetype of question are being encouraged dueto their objectivity in scoring.
They are also of two types, namely

(8 Very Short Answer Questions

A question in which a student is expected to give the answer in just one word or a
phrase is called a very short answer type question. In mathematics, by aword or a
phrase, we generally mean agroup of symbols or numbers (numerals). It is expected
to take 1 to 3 minutes to answer such a question. Fill in the blanks question is one of
the examples of such type of questions.

(b) Objective Questions

An objective type question is one in which alternate answers are given and student
has to just indicate the correct answer. These questions can also be answered in just
1to 3 minutes. They can be further classified into the following forms:

(i) True-FalseType: Inthesetype of questions, a statement or formulais given and
the student is expected to write whether it is‘True’ or ‘False'.

(i) Matching Type: These type of questions consist of two columns. The student
hasto pair each item of first column with someitem of the second column onthebasis
of somecriterion. The number of itemsin the second column may be morethan that of
thefirst column.

(iii) Sentence Completion Type: In these type of questions, the student has to
compl ete the given sentence using one or morewords given in brackets along with the
question.

(iv) MultipleChoice Type: Inthesetype of questions, number of alternatives (usually
called distracters), only oneisappropriate or correct. The student is expected to write
or tick (v') the correct alternative.

(xii)



In the fixed response questions, the scope guess work is very high. However, this
can be minimised by attaching some element of reasoning in such questions. We may
call these questions as Short Answer Questions with Reasoning.

F. Instructional Objectives

As aready stated, a question is said to be valid if it also based on a predetermined
objective. Theworld ‘ objective’ isatiered form. Objectivesaredivided into two groups,
namely (1) educational objectivesand (2) instructional objectives. Educational objectives
play adirective role in the process of education, while instructional objectives are
those goals for the achievement of which all educational efforts are directed.
Mathematics is a special language with its own vocabulary and grammar. The
vocabulary consists of concepts, terms, facts, symbols, assumptions, etc., while the
grammar relatesto principles, processes, functional relationships etc. Knowledge and
understanding of these and their applicationsto new situations have hel ped mankind to
achieve tremendous progress in various fields. Therefore, the main instructional
objectives for mathematics are as follows:

1. Knowledge with Specifications
The students
1.1 recall or reproduce terms, facts, etc.
1.2 recognise terms, symbols, concepts, etc.
2. Understanding with Specifications
The students
2.1 qgiveillustrationsfor terms, definitionsetc.
2.2 detect conceptual errors (and correct) in definitions, statements, formulae, etc.
2.3 compare concepts, quantities, etc.
2.4 discriminate between closely related concepts
2.5 trandate verbal statements into mathematical statements and vice-versa
2.6 verify theresults arrived at
2.7 classify data as per criteria
2.8 find relationshipsamong the given data
2.9 interpret the data
3. Application with Specification
3.1 analyse and find out what is given and what is required to be done
3.2 find out the adequecy, superflousity and relevancy of data
3.3 estabish relationship among the data

(xiii)



3.4 reason out deductively
3.5 select appropriate methodsfor solutions problems
3.6 suggest dternative methodsfor solving problems
3.7 generalisefrom particular situations
4. Skill with Specifications
4.1 Carry out calculation easily and quickly
4.2 Handlegeometrical instruments properly
4.3 Draw figure accurately and to the scale
4.4 Read tables and graphs properly
4.5 Interpret graphs correctly

As far as the main goal or objective in the NCF-2005 is concerned, it is to
develop abilitiesin the student for mathematisation. It also states (1) the narrow aims
of school mathematics, which concern with decimals and percents and (2) the higher
aims, which arefor devel oping the child resourcesto think and reason mathematically,
to pursue assumption to their logical conclusions and to handle abstractions. Keeping
thisin view, at this stage, the stressis only on the higher aims. These higher aims may
be considered astheinstructional objectives. Objective based questions and objective
type questions are often confused with each other. When aquestion isframed keeping
adefinite aim or objectivein mind, it is called an objective based question, whileif a
question isframed to measure the students achievement which is obj ective rather than
subjective is called objective type question. It may also be noted that determination
of the objective of a question varies from person to person. For example, a guestion
may appear to be of ‘knowledge’ type to one teacher who may think that the answer
of the question is known to the students, but the same question may appear to be of
understanding type to another teacher if she thinks that the question is completely
unknown to the same group of students. In the light of the views expressed in
NCF-2005, the following types of questions are suggested:

1. Long answer questions

2. Short answer questions

3. Short answer questions with reasoning
4. Multiple choice questions

Itis hoped that these questions along with the questions in the textbook would
be effectively able to evaluate the Classes | X and X students in mathematics.

(xiv)
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NUMBER SYSTEMS
I

(A) Main Conceptsand Results

Rational numbers

[rrational numbers

Locating irrational numbers on the number line
Real numbers and their decimal expansions
Representing real numbers on the number line
Operations on real numbers

Rationalisation of denominator

Laws of exponents for real numbers

CHaAPTER1

p

®  Anumberiscalled arational number, if it can bewrittenin theform =, wherep

and g areintegersand g # 0.

® A number which cannot be expressed in the form ap (where p and g are integers

and = 0) iscaled anirrational number.

® All rational numbersand al irrational numberstogether make the collection of real

numbers.

® Decimal expansion of arational number is either terminating or non-terminating
recurring, while the decimal expansion of anirrational number isnon-terminating

non-recurring.



2 EXEMPLAR PROBLEMS

® |frisarational number and sisanirrational number, thenr+sand r-sareirrationas.

Further, if r isanon-zero rational, then rsand % areirrationals.

® For positivereal numbersaand b :

O Vab=vaib 0 \E:%

() (Ja+vB)ya-vB)=a-b @) (ayB)a—yB)=a b

V) (Va+ \/B)Z —a+2Jab+b

® |f pand g arerational numbersand a is a positive real number, then

() ar.a=a+a (i) (ep) = a»
p
(iii) %:ap‘q (iv) ah® = (ab)P

(B) Multiple Choice Questions

Write the correct answer:

1
1%
5)5
Sample Question 1 : Which of the following is not equal to (g] ?
1
1
11 16 6 3_10
5 6 5\5
A - B = C - D
w (e 5] © I ©
Solution : Answer (A)
EXERCISE 1.1

Write the correct answer in each of the following:
1. Every rationa numberis
(A) anatural number (B) aninteger

(C) area number (D) awhole number



NUMBER SYSTEMS

2.

Between two rational numbers

(A) thereisno rational number

(B) thereisexactly onerational number

(C) thereareinfinitely many rational numbers
(D) thereareonly rational numbers and noirrational numbers
Decimal representation of arational number cannot be
(A) terminating

(B) non-terminating

(C) non-terminating repeating

(D) non-terminating non-repeating

The product of any two irrational numbersis
(A) dwaysanirrational number

(B) awaysarationa number

(C) dawaysan integer

(D) sometimesrational, sometimesirrational
The decimal expansion of the number ﬁ is
(A) afinitedecimal

(B) 141421

(C) non-terminating recurring

(D) non-terminating non-recurring

Which of thefollowingisirrational ?

Z V2
A A3 ® 5 © 7 (D) VBl
Which of thefollowingisirrational ?
(A) 0.14 (B) 0.1416 (C) 01416 (D) 0.4014001400014...

A rational number between 2 and /3 is

(A) @ (B) @ © 15 (D) 18



4 EXEMPLAR PROBLEMS

P
9. Thevaueof 1.999...intheform 7 , where pand q areintegersand q=0, is

q
19 1999 1
(A) 10 (B) 1000 <c 2 (D) 5
10. 24/3 +4/3 isequal to
(A) 26 (B) 6 © 33 (D) 4f6

11. \[10x /15 isequal to
(A) 65 (B) 5/6 (C) 25 (D) 1045

1
12. The number obtained on rationalising the denominator of J7-2 is

J7+2 B) J7-2 © ﬁ5+2

(A) 3 3

(D)

1
13. isequal to

9-y8
1 1
® 3(3-272) ® 328
©) 3-22 (D) 3+22
L : 7 .
14. After rationalising the denominator of M , We get the denominator as
(A) 13 (B) 19 © 5 (D) 35
\32+/48

15. Thevalue of al t
evalue O \l§+\/:|__2 ISequal to

(A 2 B) 2 © 4 (D) 8

16. If =1.4142, then ‘/_ isequal to
V2 V241
+




NUMBER SYSTEMS 5

(A) 24142 (B) 5.8282
(C) 0.4142 (D) 0.1718
17. 43/? equals
A) 7% ®) 2°° © o (D) 2°

18. The product /2 .4/2.%f32 equals

(A) 2 B 2 © %2 (D) 32

19. Value of ,4’(81)‘2 is

1 1 1
W) 3 (B) 3 (© 9 © 3
20. Value of (256016 x (256)0% s
(A) 4 (B) 16 (C) 64 (D) 256.25

21. Which of thefollowing is equal to x?
1 —\2 2 7
A ¥ ® HxE © FF 0 Tz

(C) Short Answer Questionswith Reasoning

Sample Question 1: Are there two irrational numbers whose sum and product both
are rational s? Justify.

Solution : Yes.

3++/2 and 3- 2 aretwoirrational numbers.
(3++/2) +(3-y2) =6, arational number.

(3+v2) x(3-2) =7, arational number.

So, we have two irrational numbers whose sum and product both are rationals.
Sample Question 2: State whether the following statement is true:

Thereisanumber x such that x? isirrational but x* isrational. Justify your answer by
an example.
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Solution : True.
Let ustake x= ‘/5

Now, X2 = (@)2 _ \/5 , anirrational number.

X4 = (‘4/5)4 _ o, arationa number.

So, we have a number x such that x2 isirrational but x4 isrational.

EXERCISE 1.2
1. Letxandy berational andirrational numbers, respectively. Is x+y necessarily an
irrational number? Give an example in support of your answer.

2. Letxberational andy beirrational. s xynecessarily irrational ? Justify your answer
by an example.
3. State whether the following statements are true or false? Justify your answer.

VA

() = isarational number.
(i) Thereareinfinitely many integers between any two integers.

(i)  Number of rational numbers between 15 and 18 isfinite.

p
(iv) There are numberswhich cannot be written in the form a g=0, p, qboth

are integers.
(v) Thesquareof anirrational number isalways rational.

12
(vi) % isnot arational number as (/12 and 3 arenot integers.

15
(vii) % iswritten in the form ap,q;thndsoitisarational number.

4. Classify thefollowing numbersasrational or irrational withjustification :

9 28
0 %6 @ 3B i \/; ) %
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v) -Jo4 (vi) % (vii) 05918
(viii) (1+J§)—(4+J§) (X) 10.124124.. (x) 1.010010001...

(D) Short Answer Questions

Sample Question 1: Locate /13 on the number line,

Solution : We write 13 as the sum of the squares of two natural numbers :
13=9+4=3+22

On the number line, take OA = 3 units.

Draw BA =2 units, perpendicular

to OA. Join OB (see Fig.1.1). B
By Pythagoras theorem,
OB = /13 Vi3 ,

Using a compass with centre O
and radius OB, draw an arcwhich
intersects the number line at the Fig. 1.1
point C. Then, C corresponds to

Ji3.

Remark : We can also take OA = 2 units and AB = 3 units.

— p
Sample Question 2 : Express 0.123 intheform =, where pand q are integers and

qa

gq=0.
Solution :
Let X= 0123
0, 10x = 1.23
or 10x—x=123 — 0123 =1.2333...-0.12333 ...
or x=111

111 111
or =—=—

9 9200
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_ 111 37
Therefore, 0.123 = 550 = 300

Sample Question 3 Simplify : (3y5 —5y2)(4y5+ 3y2)-
Solution : (343-5J§)(4J§+3J§)
= 12x5-20y2 x /5 + 95 x /2 —=15x 2
= 60 - 2010 + 9/10 — 30

= 30-11410
Sample Question 4 : Find the value of a in the following :

6
oo H2-af

Solution : 6 = 6 X 3\E+2\/§
3223 3W2-243 332+23
6(3v2+2(3) _6(3v2+23) 6(3v2+2\3)
(32 - B2 6
= 3/2+2/3
Therefore, 32 +2y3=3/2-a/3
or a=-2

Sample Question 5: Simplify : 1 1\
pleQ Pty [5(83—%273)}

Solution :

I

1
4

[5(8% ; 2713)3} - [5((23)% + (33)§ﬂ
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L
= [5(2+3) |
= [5(58]
1
= [54]71 =5
EXERCISE 1.3

1. Find which of the variables X, y, z and u represent rational humbers and which
irrational numbers:

. ) _ » 17
i) x*=5 @i y*=9 iy Z2=.04 (ivy, u°= 7
2. Find three rational numbers between
() -land-2 (i) 0.1and0.11
5 6 1 1
(iiD) 7 7 (>iv) 2 5
3. Insert arational number and an irrational number between the following :
. . o1 1
() 2and3 (i) Oand0.1 (iii) 3 andE
: —2 1 .
(iv) = and > (v) 015and0.16  (vi) +2and+3

(vii) 2.357and3.121 (viii) .0001and.001 (ix) 3.623623 and 0.484848
(x)  6.375289 and 6.375738
4. Represent the following numbers on the number line:

7,72, = 22
25

Locate \/5, 410 and /17 onthe number line.
Represent geometrically the following numbers on the number line:

) 45 i) 56 (i) 81 V) 23
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7. Expressthefollowingintheform =

EXEMPLAR PROBLEMS

p
q , Wherepand qareintegersand q= O:

i) 02 (i) 0.888.. @iy 52 (iv) 0001
(v) 0.2555... (vi) 0134 (vii) .00323232...  (viii) .404040...
8. Show that 0.142857142857... =%
9. Simplify thefollowing:
() V45 -3V +4/5 0) %+@
(i) 2= 6 V) w2B-37-37
(v) 3J§+2 27+V7§ (vi) (\/5_‘/5)2
3.1
(vi)  ¥/B1-8216+15¥32+225 vii) 75+ 73
10. Rationalisethe denominator of thefollowing:
| 2 40 3442
0 35 (i) 75 (i) =73
| 16 2+ 3 6
(iv) JA1-5 V) 2 V3 (vi) N AWe
IR W afesfE
(vii) m (viii) J_ N J_ N

11. Find the values of a andb in each of the following:

. 5+23
O 7B a-6y3
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 3-\5
(i) 3: 2\/@ JE_

(iii) 3§+\25§ =2-b6

o 7+5 75 _
(iv) T R —\/-5b

12. If a=2++/3, then find the value of a—x,
a

13. Rationalise the denominator in each of the following and hence evaluate by
takingy2 =1.414, 3=1.732 and J5=2.236 upto three places of decimal.

4 6 10 —/5
@ ﬁ (i) % (iii) —\/—2\/_
_ 2 1
(iv) 242 v) NIWE
14. Simplify :
1 3 4 8 -12 32 6
O (@3 o 3FE (3
1 2
. (o E
(i) [%} ’ (iv) £(625) J
9%% 27_12 _1 1 2
v T2 o) & {643_643}
P x3 3
8;><16%”
(vii) 1
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(E) LongAnswer Questions

Sample Question 1 : If a=5+ 2\/6 and b:l, then what will be the value of
a
& + b??
Solution : a=5+ 2\/5

1 1 1 5-2J6 5-26 5—2\/?3_5_2‘/5

b= 5 206 5+2\/€X5—2\/6_52—(2\/6)2 T 25-24

Therefore, &+ =(a+hb)?-2ab
Here, a+b=(5+26)+(5- 26)=10
ab=(5+26) 65— 26)=F-(2/6)=25-24=1
Therefore, @2+ =102-2x1=100-2=98
EXERCISE 14
1. Express 0.6+0.7+0.47 intheform P \where pand qareintegersand q=0.
q
V325 N2

e\ 73 B p

. 4 3
3. If Y2 =1.414,3=1732, then find the value of 3«/5—2«/§+3«/§+2~/§'
4, |f a:3+2£,thenfindthevalueof a2+a—12.
BB

5. If X= and y = , then find the value of X% + y2.
B2 Y= RF6 Y

3
z

a

6. Simplify: (256)

1 2
+

4
7. Find the value of >+ 3 1
(216)'3 (256) % (243)75



CHAPTER 2

POLYNOMIALS
I

(A) Main Conceptsand Results

Meaning of a Polynomial

Degree of a polynomial

Coefficients

Monomials, Binomials etc.

Constant, Linear, Quadratic Polynomials etc.

Value of a polynomial for a given value of the variable

Zeroes of a polynomial

Remainder theorem

Factor theorem

Factorisation of a quadratic polynomial by splitting the middle term
Factorisation of algebraic expressions by using the Factor theorem
Algebraic identities —

(X+y)>=x+2xy+y

(X—yP =X -2y +

X—y=X+y) X-y)

(x+a)x+b)y=x+(a+b)x+ab

(X+y+22=xX +y +2Z +2xy+2yz+ 2
X+Y)P =X +3RYy+3xy* + Y =X+ Yy +3xy (X+Y)
(X=yyP =X =3Xy+ Xy -y =X -y -3y X-Y)
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XHy=X+y) (X -xy +y)
X -y =(X=y) (X xy+y)
XHY+2 -3xyz=X+y+2 (R Ty +22-Xy-yZ-2)

(B) Multiple Choice Questions

Sample Question 1: If X* + kx + 6 = (X + 2) (X + 3) for all X, then the value of K is
(A) 1 B) -1 <€ 5 (D) 3
Solution : Answer (C)

EXERCISE2.1

Write the correct answer in each of the following :

1. Which one of the following is a polynomial?

A ——— B Q
O (B) 2x-1
: 1
»  3x2 O
©) x +W (@) 37 q
2. 2 isapolynomial of degree
1
(A) 2 B) 0 <€ 1 D) 3
3. Degree of the polynomial 4x* + 0x* + 0x* + 5X + 7 is
(A) 4 B) 5 <€ 3 D) 7
4. Degree of the zero polynomial is
A) 0 B) 1 (C)  Any natural number

(D)  Notdefined
5. If p(x)=x —22x +1, then p(Z\IE) is equal to

(A) 0O B) 1 © a2 (D) 82 +1
6. The value of the polynomial 5X — 4x2 + 3, when X =—1 is
(A) -6 B) 6 <) 2 (D) =2
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7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

If p(X) = x + 3, then p(X) + p(—X) is equal to

(A) 3 (B) 2x < ) o (D)

Zero of the zero polynomial is

(A) 0 B) 1

(C) Any real number (D) Notdefined

Zero of the polynomial p(X) = 2X+ 5 is

2 3 2

A -3 ® -3 © 3 (D)

One of the zeroes of the polynomial 2% + 7x —4 is

A) 2 ®) © -3 (D)
2 2

If X' + 51 is divided by X+ 1, the remainder is

(A) O B) 1 (C) 49 (D)

If X + 1 is a factor of the polynomial 2x* + kX, then the value of Kk is

(A) -3 B) 4 ©) 2 (D)

X+ 1 is a factor of the polynomial

(A) X¥+xX-x+1 B) X+xX+x+1

(C) xX+xX+x+1 (D) X+3xX+3¢+x+1

One of the factors of (25%* — 1) + (1 + 5X)* is

(A) 5+x (B) 5-x (C) 5x-1 (D)

The value of 2492 — 2482 is

A 1° (B) 477 (C) 487 (D)

The factorisation of 4x* + 8x + 3 is

(A) (xX+1)(x+3) (B)  (@x+1)(2x+3)

(C) (2x+2)(2x+5) (D) (2x-1) (2x-3)

Which of the following is a factor of (X + y) — (¥ + y?)?

(A) X¥+y +2xy (B) X+y —xy (C) xy? (D)

The coefficient of X in the expansion of (X + 3)* is

(A) 1 B) 9 (C) 18 (D)

y

X
If;*;:_l (x,y #0), the value of X* — y* is

15

-2

10x

497

3xy

27
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1
(A) 1 B) -1 © 0 D) 3
1 1
20.If 49x2 — b= [7X +E) (7)( —5) , then the value of bis
A 0 B L C ! D :
(A) ® F © 3 ® 3
21.Ifa+b+c=0, then & + b’ + C’ is equal to
A 0 (B) abc (C) 3abc (D) 2abc

(C) Short Answer Questionswith Reasoning

Sample Question 1 : Write whether the following statements are True or False
Justify your answer.

3
l (ii) ox +x2

1 -

1) T X* +1 is a polynomial ——— isapolynomial, X # 0
5 NE

Solution :

(1) False, because the exponent of the variable is not a whole number.

3

6JX + X2
N

@) True, because = 6+ X, which is a polynomial.

EXERCISE 2.2
1. Which of'the following expressions are polynomials? Justify your answer:
@» 8 (i) Bx-2x (i) 1-+/5x
1 (x—2)(x—4) 1
i +5X+7 A A S i) —
) 557 ) , O

1 5 2 , 1
iy —a’ ——=a +4a-7 iii) —
(vit) 7 \/5 (vii1) X
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2. Write whether the following statements are True or False. Justify your answer.
(1) A binomial can have atmost two terms
(i) Every polynomial is a binomial
(i) A binomial may have degree 5
(iv) Zero of a polynomial is always 0
(v) A polynomial cannot have more than one Zero

(vi) The degree of the sum of two polynomials each of degree 5 is always 5.

(D) Short Answer Questions
Sample Question 1 :
(1) Check whether p(x) is a multiple of g(X) or not, where
px)=x> —x+1, gX)=2-3x
(i) Check whether g(X) is a factor of p(X) or not, where

x 1
p(X) = 8X’— 6X* —4x+ 3, g(X) = 3 2
Solution :
(1) p(¥) will be a multiple of g(x) if g(X) divides p(X).
2
Now, g(X)=2-3x=0 gives X= g
: 2) _(2Y (2
Remainder =p|l=|=—-| —|=]+1
3 3 3
8z, 0
27 327
Since remainder # 0, so, p(X) is not a multiple of g(X).
. X 1 0 o 3
X)=———= X= —
(i) 9x) 372 gives 2

3
g(x) will be a factor of p(X) if D(Z) =0 (Factor theorem)

o224
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= 8><2—7—6><2—3+3 =0
64 16

Since, p(%j= 0, so, g(X) is a factor of p(X).

Sample Question 2 : Find the value of a, if Xx— ais a factor of X’ —ax* +2x +a— 1.
Solution : Let p(X) =x* —ax* +2x+a-—1
Since X — ais a factor of p(X), so p(a) = 0.
ie, a'—-a@y+2a+a-1=0
a-ad+2a+ta-1=0
3a=1

Therefore, a = g

Sample Question 3 : (i) Without actually calculating the cubes, find the value of
483 —30° — 18°.

(i))Without finding the cubes, factorise (X —y)* + (y — 2)* + (z— X)°.
Solution : We know that X3 + Y2+ 22 — 3xyz= (Xt y+ 2) (R + V2 + 2 — Xy — yZ— ZX).
IfX+y+z=0,then X* +y +2—-3xyz=0 or X + y* +Z* = 3xyz
(i) We have to find the value of 48° — 30° — 18 =48 + (-30)° + (-18)°.
Here, 48 + (-30) + (-18) =0
So, 48" + (=30} + (~18) = 3 x 48 x (=30) x (~18) = 77760
(i) Here, X—y)+(y-2+(Z-x)=0
Therefore, (X -y + (Y- 2’ + (z-X) =3X-Y) (Y- 2) (z— X).

EXERCISE 2.3

1. Classify the following polynomials as polynomials in one variable, two variables etc.
(i) xX+x+1 () ¥y -5y
@) Xy +yz+ zx (iv) xX-2xy+y*+1
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2. Determine the degree of each of the following polynomials :
(i 2x-1 @@ -10
i) X —9x+ 3% iv) ya-y)
3. Forthe polynomial

x3+2x+1_zX2
5 2

(i) the degree of the polynomial

(i) the coefficient of X?

(i) the coefficient of x°

6 .
— X", write

(iv) the constant term
4. Write the coefficient of X* in each of the following :

. & 2 ..
(i) gXx*+X -1 (i) 3x-5
@) (x-1)(3x—4) (iv)  (2x-5) (2x* —-3x+1)
5. Classify the following as a constant, linear, quadratic and cubic polynomials :
i 2-x+x () 3% (i) s5t—J7 (iv) 4 -5y
v) 3 (vi) 2+Xx (vii) Yy -y (viii) 1+ x+x
(x) t ) 2x-1

6. Give an example of a polynomial, whichis :
(i) monomial of degree 1
(i) binomial of degree 20
(ii)) trinomial of degree 2
7. Find the value of the polynomial 3X* — 4x? + 7x — 5, when X = 3 and also when
X=-3.

1
8. If p(X) = X*—4x + 3, evaluate : p(2) — p(-1) + p(E]
9. Find p(0),p(1),p(-2) for the following polynomials :
(i) pX)=10x—4x* -3 @ py)=y+2)(y-2)
10. Verify whether the following are True or False:
(i) -3isazroofx—3
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11.

12.

13.

14.

15.

16.

17.

18.
19.
20.
21.

EXEMPLAR PROBLEMS

1
(i) *5 is a Zero of 3x + 1

(iii) _? is a zero of 4 -5y

(iv) 0 and 2 are the zeroes of t> — 2t

(v) 3isazroofy» +ty—=6

Find the zeroes of the polynomial in each of the following :
(i px)=x-—4 (i) gx)=3-06x
(i) qx)=2x-7 (iv)  hy) =2y

Find the zeroes of the polynomial :

PO = (X = 2)* — (x+ 2

By actual division, find the quotient and the remainder when the first polynomial is

divided by the second polynomial : x* + 1; x—1

By Remainder Theorem find the remainder, when p(X) is divided by g(X), where

1A pxX)=x-2x—-4x-1, gx)=x+1
@) pX)=x-3x2+4x+50, gXxX)=x-3
(i) p(X)=4x—12x* + 14x -3, g(x) =2x—1

3
iv) pX)=x-6xX+2x—4, gXx)=1- PR

Check whether p(x) is a multiple of g(x) or not :

1) pX)=x-5+4x-3, gX¥)=x-2

(i) pX)=2x—-11x—-4x+5, gXxX)=2x+1

Show that :

(i) x+3isafactor of 69 + 11x — X+ X .

(i) 2x—3isa factor of X +2X* - 9x* + 12 .

Determine which of the following polynomials has X — 2 a factor :
(i) 3x2+6x—24 (i) 4 +x-2

Show that p— 1 is a factor of p'° — 1 and also of p" — 1.

For what value of mis x> —2mx? + 16 divisible by X+ 2 ?

If X + 2ais a factor of X’ —4a&x + 2x + 2a+ 3, find a

Find the value of mso that 2x — 1 be a factor of 8x* + 4% — 16x2 + 10X+ m
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22.
23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

If X+ 1 is a factor of ax® + ¥ — 2x + 4a— 9, find the value of a
Factorise :

(i) xX+9x+18 (i) 6X+7x-3
(i) 2»x—7xX-15 (iv) 84 —2r —2r2
Factorise :

(i) 2X¥ -3x—-17x+30 () xX-6X+11x-6
(i) ¥ +x-4x-4 (v) 3¥ -x*-3x+1
Using suitable identity, evaluate the following:

(i 1033 (i) 101 =102 (i) 9992

Factorise the following:
(i) 4xX+20x+25
() 9y —66yz+ 1217

2 2
o o] o8
3 2

Factorise the following :

(i) 9% -12%x+3 (i) 9% -12x+4
Expand the following :

(i) (4a—Db + 2c)?

(i) @Ba-5b-c)?
(i) (—x+2y-32)?
Factorise the following :

(1) 9% +4y*+ 162 + 12xy— 16yz — 24xz

(i) 25%* + 16y? + 42 — 40xy + 16yz — 20xz
(i) 16x* +4y* + 92> — 16xy — 12yz + 24 xz
Ifa+b+c=9and ab+bc +ca=26, find & + b* +c%
Expand the following :

1 yY 1y
() (3a-2by (ii) (; + ;yj (iii) [4 - &j

Factorise the following :
(i) 1-—64a —12a+ 48
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33.

34.

35.

36.

37.

38.

39.

40.

EXEMPLAR PROBLEMS

(i) 8p3+£p2+£p+L
5 25 125

Find the following products :

. X X! 2 .
() (FT2V) Yy @i e-DX+x+1)

Factorise :
(i) 1+64x (i) & - 242D
Find the following product :

QX -y +32) (4% +y* +92Z + 2xy + 3yz — 6X2)

Factorise :
(i) a — 8- 64c’ — 24abc (i) 2y2@+8b°—27¢ + 18,[2 abc.
Without actually calculating the cubes, find the value of :
¥ 1V (5Y
(1) (Ej +[§J —(gj () (0.2)’—(0.3)* + (0.1
Without finding the cubes, factorise

(X=2y)*+(2y-32°+ (32— X)*
Find the value of

(i) X +y — 12xy+ 64, when x +y=—4
(i) x*—8y*—36xy—216, when Xx=2y+ 6

Give possible expressions for the length and breadth of the rectangle whose area is
given by 4& + 4a 3.

(E) LongAnswer Questions

Sample Question 1 : Ifx + y= 12 and xy = 27, find the value of X* + y°.
Solution :

Xty = XTYy) X -xy+y)
(X+y) [(X+ Yy - 3%
12 [122 =3 x 27]

12 x 63 =756
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Alternative Solution :
X3 + y3

(X+y)* = 3xy (x+y)
= 123-3x27x12
12122 -3 x 27]

12 x 63 =756

EXERCISE 2.4
1. If the polynomials az + 42 + 3z— 4 and Z — 4z + a leave the same remainder
when divided by z— 3, find the value of a.

2. The polynomial p(x) =x* — 2 + 3x* — ax + 3a— 7 when divided by X + 1 leaves
the remainder 19. Find the values of a. Also find the remainder when P(X) is
divided by x + 2.

1
3. Ifboth x—2 and X — 7 are factors of px* + 5X +r, show that p=r.

4. Without actual division, prove that 2X' — 5x* + 2x* — X + 2 is divisible by x> — 3x + 2.
[Hint: Factorise X* — 3X + 2]

5. Simplify (2x— 5y)* — (2x + 5y)*.

6. Multiply ¥ + 4y2 + 2 + 2Xy + xz— 2yz by (— z + X — 2y).

2 2 2
C

7. Ifa, b, care all non-zero and a+ b + ¢= 0, prove that — +—+—=3
a ab
8. Ifa+b+c=5andab+bc +ca= 10, then prove that a* + b* + ¢ —3abc = - 25.

9. Provethat(@a+b+cy—-a-b'-c’=3@+b)(b+c(c+a).



CHAPTER 3

COORDINATE GEOMETRY
I

(A) Main Conceptsand Results

Cartesian system
Coordinate axes

Origin
Quadrants
Abscissa
Ordinate
Coordinates of apoint
Ordered pair
Plotting of pointsinthe cartesian plane:
° Inthe Cartesian plane, the horizontal lineiscalled the x-axisand thevertical line
iscalled they-axis,
° The coordinate axes divide the plane into four parts called quadrants,
° The point of intersection of the axesis called the origin,
° Abscissa or the x-coordinate of a point is its distance from the y-axis and the
ordinate or the y-coordinate isits distance from the x-axis,
- (x,y) are called the coordinates of the point whose abscissaisx and the ordinate
ISY,
° Coordinates of a point on the x-axis are of the form (x, 0) and that of the point

onthey-axis isof theform (O, y),
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° The coordinates of the origin are (0, 0),

° Signs of the coordinates of apoint in thefirst quadrant are (+, +), in the second
quadrant (—, +), in the third quadrant (—, —) and in the fourth quadrant (+, -).

(B) MultipleChoice Questions

Write the correct answer :

Sample Question 1: The points (other than origin) for which abscissa is equal to the
ordinatewill liein

(A) 1 quadrant only (B) Iand Il quadrants
(C) I and Il quadrants (D) Iland IV quadrants
Solution : Answer (C)

EXERCISE 31

Write the correct answer in each of the following :
1. Point (-3,5)liesinthe

(A) first quadrant (B)  second quadrant
(C) third quadrant (D) fourth quadrant
2. Signsof the abscissaand ordinate of apoint in the second quadrant are respectively
(A) ++ B) -- <€) -+ (D) +-
3. Point (0,-7) lies
(A) onthex—axis (B) in the second quadrant
(C) onthey-axis (D) inthe fourth quadrant

4. Point (-10,0) lies
(A) onthe negative direction of the x-axis
(B) onthenegative direction of the y-axis
(C) inthethird quadrant
(D) inthefourth quadrant

5. Abscissaof al the points on the x-axisis

(A) O B) 1

< 2 (D) any number
6. Ordinate of al pointson the x-axisis

(A) O |) 1

© -1 (D)  any number
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10.

11.

12.

13.

14.

15.

16.

17.

EXEMPLAR PROBLEMS

The point at which the two coordinate axes meet is called the

(A) abscissa (B) ordinate (C) origin (D) quadrant
A point both of whose coordinates are negative will liein

(A) | quadrant (B) Il quadrant

(C) 1l quadrant (D) IV quadrant

Points (1, - 1), (2,-2), (4,-5), (-3, —4)

(A) lieinll quadrant (B) lieinlll quadrant

(C) lieinlV quadrant (D) donoatlieinthe same quadrant
If y coordinate of apoint is zero, then this point alwayslies

(A) inl quadrant (B) inll quadrant

(C) onx-axis (D) ony-axis

The points (-5, 2) and (2, —5) liein the

(A) same quadrant (B) Iland Il quadrants, respectively

(©) Il and 1V quadrants, respectively (D) 1V and |l quadrants, respectively

If the perpendicular distance of apoint P from the x-axisis 5 units and the foot of
the perpendicul ar lies on the negative direction of x-axis, then the point P has

(A) xcoordinate =—5 (B) ycoordinate=5only
(C) ycoordinate=-5only (D) ycoordinate =5 or -5
On plotting the points O (0, 0), A (3, 0), B (3, 4), C (0, 4) and joining OA,AB, BC

and CO which of the following figureis obtained?

(A) Square (B) Rectangle (C) Trapezium (D) Rhombus
IfP(-1,1),Q(3,-4),R(@{1, 1), S(-2,-3) and T (— 4, 4) are plotted on the graph
paper, then the point(s) in the fourth quadrant are

(A) PandT B) QandR (C) OnlyS (D) PandR

If the coordinates of thetwo pointsare P (2, 3) and Q(—3, 5), then (abscissaof P)
— (abscissa of Q) is

(A) -5 B) 1 © -1 (D) -2

IfP(5,1),Q(8,0),R(0,4),S(0,5)and O (0, 0) are plotted on the graph paper,
then the point(s) on the x-axis are

(A) PandR (B) RandS () OnlyQ (D) QandO
Abscissaof apoint ispositivein

(A) 1 and Il quadrants (B) Iand IV quadrants

(C) I quadrant only (D) Il quadrant only
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18. The points whose abscissa and ordinate Y
havedifferent signswill liein P
. -4
(A) | and Il quadrants 13
(B) 1l and Il quadrants 5
(C) I andlll quadrants 0 11
(D) Il and IV quadrants R \ .y
19. InFig. 3.1, coordinates of P are -4-3-2-1 ] 1 23 4
(A) (_ 41 2) (B) (_21 4) -2
20. InFig. 3.2, the point identified by the -4
coordinates (-5, 3) is Fig. 3.1
A) T (B) R
€ L (D) s Y
21. Thepoint whose ordinateis4 and 4
whichliesony-axisis y 8’
T4
(A) (40 (B) (0.4
© (L4 D) 42 " [
22. Which of the points P(0, 3), s
Q(1, 0), R(0, — 1), S(-5, 0), T1
T(1, 2) do not lie on the x-axis? 3037 32 4 5 o it
(A) PandRonly T -1
(B) QandSonly -2
(C) PRandT Se -3
(D) Q,SandT T™
-5 Te
23. The point which lieson y-axis at
a distance of 5 units in the Fig. 3.2
negative direction of y-axisis '9. .
(A) (0,5 B) (0
€ (O-5 (D) (=50

24. The perpendicul ar distance of the point P (3, 4) from the y-axisis

(A) 3 (B) 4
© 5 (D) 7

27
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(C) Short Answer Questionswith Reasoning
Sample Question 1 : Write whether the following statements are True or False?
Justify your answer.

() Point (0, —2) lieson y-axis.

(i) The perpendicular distance of the point (4, 3) from the x-axisis 4.
Solution :

(i) True, because apoint on the y-axisis of the form (0, y).

(i) False, because the perpendicular distance of a point from the x-axis is its

ordinate. Henceit is 3, not 4.

EXERCISE 3.2
1. Write whether the following statements are True or False? Justify your answer.
(i) Point(3,0) liesinthefirst quadrant.
(i) Points (1, -1) and (-1, 1) liein the same quadrant.

(i) The coordinates of a point whose ordinate is —= and abscissa is 1 are

2
1
39
2
(iv) A pointliesony-axisat adistance of 2 unitsfrom the x-axis. Its coordinates

are (2, 0).
(v) (-1, 7)isapointinthell quadrant.

(D) Short Answer Questions

Sample Question 1 : Plot the point P (- 6, 2) and from it draw PM and PN as
perpendicularsto x-axisand y-axis, respectively. Write the coordinates of the points
M and N.

Solution : Y

P(- 6,2) 5

M 1+
\ 1 1 1 1 1 1

~6-5-4-3-2-1 |0

Fig. 3.3
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From the graph, we see that M(- 6, 0) Y
and N(O, 2). 4l em
Sample Question 2 : From the Fig. 3.4, 36A
writethefollowing: B, ,l
(i) Coordinatesof B, C and E
(i) The point identified by the 5 _4 3 2 1 ' [ D
coordinates (0, —2) s 1 2 3 p X
(i)  The abscissa of the point H 11 °E
(iv) Theordinate of the point D i
Solution : c, ;i
(i) B=(52),C(-2 -3, 4l
E=(3-1)
(i) F Fig. 3.4
@y 1
(ivy O
EXERCISE 3.3

1. Write the coordinates of each of the pointsP, Q, R, S, T and O from the Fig. 3.5.

Fig. 3.5

[
B
-
o +
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Plot the foll owing points and write the name of the figure obtained by joining them
inorder:

P-3,2),Q(-7,-3),R(6,-3),S(2 2
Plot the points (x, y) given by thefollowing table:

X 2 4 -3 =2 3 0
4 2 0 5 -3 0

Plot the following points and check whether they are collinear or not :
(I) (11 3)! (_ 1!_1)! (_ 2!_3)

i @1,2-3),(-1-2

@) (0,0),(2,2),(5,5)

. Without plotting the pointsindicate the quadrant in which they will lie, if

() ordinateis5 and abscissais— 3
(i) abscissais—5 and ordinateis—3
(i) abscissais—5and ordinateis 3

(iv) ordinateis5 and abscissais 3 Y
InFig. 3.6, LM isaline parallel tothey-axisat a
distance of 3 units. 4+ L
(i) What are the coordinates of the points P, R 3+
and Q?
(i)  What isthedifference between the abscissa 2 ’
of the points L and M? It
In which quadrant or on which axis each of the ——e X

following pointslie?

(_ 3, 5)1 (4’ O 1)’ (2’ 0)1 (21 2)1 (_ 31 _6) _; :_ Q
. Which of thefollowing pointslieon y-axis? -

A(L1),B(10),C(01),D(@0E©O-1 M

F(-10),G(0,5,H(-7,0),1(373). Fig. 3.6

Plot the points (X, y) given by the following table.
Use scale 1 cm = 0.25 units

125 | 025 | 15|-175
y |-05 1 | 15[-025
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10. A point lies on the x-axis at a distance of 7 units from the y-axis. What are its
coordinates? What will be the coordinates if it lies on y-axis at a distance of
—7 units from x-axis?

11. Find the coordinates of the point
(i) whichliesonxand y axes both.
(i) whose ordinateis— 4 and which lies on y-axis.
(i) whose abscissais 5 and which lies on x-axis.
12. Taking 0.5 cm as 1 unit, plot the following points on the graph paper :
A(1,3),B(-3-1),C(1,-4),D(-2,3),E(0,-8),F(1,0)

(E) LongAnswer Questions
Sample Question 1 : Three vertices of arectangle are (3, 2), (—4, 2) and (— 4, 5).
Plot these points and find the coordinates of the fourth vertex.

Solution : Plot the three vertices of the rectangle as A(3, 2), B(— 4, 2), C(- 4, 5)
(see Fig. 3.7).

Y
C(-4,5)
. T5
t4
-3
B(-4,2) AG,2)
[ J r~ [ ]
1
5 -4 3 2 -1 12345X
T T T T T O T T T T T
T-1
=2
-3
-—4
-5
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We have to find the coordinates of the fourth vertex D so that ABCD is arectangle.

Since the opposite sides of arectangle are equal, so the abscissa of D should be equal
to abscissa of A, i.e., 3 and the ordinate of D should be equal to the ordinate of
Cie,b.

So, the coordinates of D are (3, 5).

EXERCISE3.4

1. PoaintsA (5, 3), B (—2, 3) and D (5, —4) arethree vertices of asquareABCD. Plot
these points on a graph paper and hence find the coordinates of the vertex C.

2. Write the coordinates of the vertices of arectangle whose length and breadth are
5and 3 unitsrespectively, onevertex at the origin, thelonger sidelieson the x-axis
and one of the verticesliesin the third quadrant.

3. Plot thepoints P (1, 0), Q (4, 0) and S (1, 3). Find the coordinates of the point R
such that PQRS is a square.

4. From the Fig. 3.8, answer Y
thefollowing: P(-3,5)
. . 4 . 5
(i) Write the points  J-6,4) ) B4, 4)
whose abscissais 0. o3 C3,3)
9 3 °
(i) Write the points R
whose ordinate is 0. DS, 1) |, Een
(i) Write the points -7 -6 -5 -4 -3 2 -1 12 3 4567
whose abscissais—5. 120 |0 Fen  GGO)
5. Plot the pointsA (1, — 1) 5
and B (4, 5) H(—S., -3) - M, -3)
(i) Draw alinesegment LO.-9]_,
joining these points. K29 |5 NgH
Writethe coordinates
of a point on this line Fig. 3.8
segment between the o
pointsA and B.

(il  Extend this line segment and write the coordinates of a point on this line
which lies outside the line segment AB.



CHAPTER4

LINEAR EQUATIONS IN TWO VARIABLES
I

(A) Main Conceptsand Results

An equation isastatement in which one expression equal s to another expression. An
equation of the form ax + by + ¢ = 0, where a, b and ¢ are real numbers such that
az0andb =0, iscaled alinear equation in two variables. The process of finding
solution(s) iscalled solving an equation.
The solution of alinear equation is not affected when

(i) the same number is added to (subtracted from) both sides of the equation,

(i) both sides of the equation are multiplied or divided by the same non-zero
number.

Further, alinear equation in two variables has infinitely many solutions. The graph of
every linear equation in two variablesis a straight line and every point on the graph
(straight line) represents a solution of the linear equation. Thus, every solution of the
linear equation can be represented by a unique point on the graph of the equation. The
graphsof x =aand y = aarelines paralel to the y-axis and x-axis, respectively.
(B) Multiple Choice Questions
Write the correct answer:
Sample Question 1 : The linear equation 3x —y =x—1has:

(A) A uniguesolution (B) Twosolutions

(C) Infinitely many solutions (D) Nosolution
Solution : Answer (C)

Sample Question 2 : A linear equation in two variables is of the form
ax + by + ¢ =0, where
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(A)a#0,b#0 (B)a=0,b#0 (C)a#0,b=0 (D)a=0,c=0

Solution : Answer (A)
Sample Question 3 : Any point on the y-axisis of the form

(A) (%0 B &V © Oy @) (vy)

Solution : Answer (C)

EXERCISEA4.1

Write the correct answer in each of the following :

1.

The linear equation 2x — 5y = 7 has

(A) A uniguesolution (B) Twosolutions
(C) Infinitely many solutions (D) Nosolution
The equation 2x + 5y =7 hasaunique solution, if x, y are:
(A) Natural numbers (B) Positiverea numbers
(C©) Rea numbers (D) Rational numbers
If (2, 0) isasolution of the linear equation 2x + 3y = k, then the value of kis
(A) 4 (B) 6 (© 5 (D) 2
Any solution of the linear equation 2x + Oy + 9 = 0 in two variablesis of theform
A s B 0
9
The graph of the linear equation 2x + 3y = 6 cuts they-axis at the point
(A) (20 B) (63 © @0 (D) 02
The equation x = 7, in two variables, can be written as
(A) 1.x+1.y=7 (B) 1.x+0.y=7
(C©) 0.x+1.y=7 (D) 0.x+0.y=7
Any point on the x-axisis of the form
(A)  (xy) (B) ©y) © 0 (D) (xx)

Any point on theliney= x isof theform
(A) (a9 B) (039 © (@0 D) (a-9
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

The equation of x-axisis of theform

(A) x=0 (B) y=0 (C) x+y=0 (D) x=y
The graph of y=6isaline

(A) pardlel to x-axisat adistance 6 unitsfrom the origin

(B) pardlel toy-axisat adistance 6 unitsfromthe origin

(C) making an intercept 6 on the x-axis.

(D) making an intercept 6 on both the axes.

x =15,y =2isasolution of the linear equation

(A) x+2y=7 (B) b5x+2y=7 (C) x+y=7 (D) b5x+y=7

If alinear equation has solutions (-2, 2), (0, 0) and (2, — 2), then it is of the form
(A) y—-x=0 (B) x+y=0
(C) —-2x+y=0 (D) —x+2=0
The positive solutions of the equation ax + by + ¢ = 0 awaysliein the
(A) 1st quadrant (B) 2ndquadrant
(C) 3rdquadrant (D) 4th quadrant
The graph of the linear equation 2x + 3y = 6 isaline which meetsthe x-axis at the
point
(A) 0,2 (B) (@0 © B0 (D) 03
The graph of the linear equation y =x passes through the point

3 -3 3 -11
w 2F @ [ © av ©) (Z3)
If wemultiply or divide both sidesof alinear equation with anon-zero number, then

the solution of thelinear equation :

(A) Changes

(B) Remainsthe same

(C) Changesin caseof multiplication only
(D) Changesincaseof divisiononly

How many linear equationsin x andy can be satisfied by x=1andy = 2?
(A) Onlyone (B) Two (C) Infinitdlymany (D) Three
The point of theform (a, @) dwayslieson:

(A) x-axis (B) y-axis

(C) Ontheliney=x (D) Onthelinex+y=0
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19. The point of the form (a, —a) alwayslies on theline
(A) x=a B) y=-a (C) y=x (D) x+y=0

(C) Short Answer Questionswith Reasoning
Sample Question 1 : Write whether the following statements are True or False?
Justify your answers.

(i) ax+ by+c=0,wherea,b and c arerea numbers, isalinear equation in
two variables.

(i) A linear equation 2x + 3y = 5 has aunique solution.
(i) All thepoints (2, 0), (=3, 0), (4, 2) and (0, 5) lie on the x-axis.
(iv) Thelineparallel tothey-axisat adistance 4 unitsto theleft of y-axisisgiven
by the equation x = — 4.
(v) Thegraph of the equation y = mx + ¢ passes through the origin.
Solution :

(i) False, because ax + by + c = Oisalinear equation in two variables if both

aand b are non-zero.

(i) Fase becausealinear equation intwo variableshasinfinitely many solutions.

(i) Fase, the points (2, 0), (=3, 0) lie on the x-axis. The point (4, 2) liesin the
first quadrant. The point (0, 5) lieson the y-axis.

(iv) True, sincethelineparalel to y-axisat adistance aunitsto theleft of y-axis
isgiven by the equation x = —a.

(v) False because x =0, y =0 does not satisfy the equation.

Sample Question 2 : Write whether the following statement is True or False? Justify
your answe.

The coordinates of pointsgiveninthetable:

X 0 1 2 3 4
y 2 4 6 8 10

represent some of the solutions of the equation 2x + 2 =vy.

Solution : True, since on looking at the coordinates, we observe that each y-coordiante
istwo units more than double the x-coordinate.
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EXERCISE 4.2

Write whether the following statements are True or False? Justify your answers :
1. Thepoint (0, 3) lieson the graph of the linear equation 3x+ 4y = 12.

2. Thegraph of the linear equation x + 2y = 7 passes through the point (0, 7).
3. Thegraph given below represents the linear equation x +y = 0.

Y
3,3 3+
2__
(_17 1) 1“
—+—— X
3210
Fig. 4.1
4. Thegraph given below representsthelinear equation Y
x =3 (seeFig. 4.2).
5. Thecoordinates of pointsin thetable: 4T
3 -+
0 1 2 3 4 2+
2 3 4 | 5|6 1+
o X
represent some of the solutions of the equation 1 23 4
X—-y+2=0.

6. Every point onthe graph of alinear equation in two Fig. 4.2

variables does not represent a solution of the linear
equation.

7. Thegraph of every linear equation in two variables need not be aline.

(D) Short Answer Questions

Sample Question 1 : Find the points where the graph of the equation 3x + 4y = 12
cuts the x-axis and the y-axis.

Solution : The graph of the linear equation 3x + 4y = 12 cuts the x-axis at the point
wherey = 0. On putting y = 0 in the linear equation, we have 3x = 12, which gives
X = 4. Thus, the required point is (4, 0).
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The graph of the linear equation 3x + 4y = 12 cuts they-axis at the point where x = 0.
On putting x = 0 in the given equation, we have 4y = 12, which givesy = 3. Thus, the
required pointis (0, 3).

Sample Question 2 : At what point does the graph of the linear equation x + y =5
meet alinewhichisparalle tothe y-axis, at adistance 2 unitsfromtheoriginandin the
positivedirection of x-axis.

Solution : The coordinates of the points lying on the line parallel to the y-axis, at a
distance 2 unitsfrom the origin and in the positive direction of the x-axisare of theform
(2, @). Puttingx =2, y = aintheequation x + y =5, we get a= 3. Thus, the required
pointis(2, 3).

Sample Question 3 : Determine the point on the graph of the equation 2x + 5y = 20

whose x-coordinateis E timesits ordinate.

5 5
Solution : Asthe x-coordinate of the point is 5 timesitsordinate, therefore, x= > V.

5
Now putting X = 5V in2x + 5y =20, weget, y = 2. Therefore, x=5. Thus, therequired
pointis(5, 2).

Sample Question 4 : Draw the graph of the equation Y

. . . >
represented by the straight line which is paralel to the s QP QP{/
x-axisand is 4 units aboveit. DI I S

Solution : Any straight lineparallel tox-axisisgivenby 37
y =k, wherek isthe distance of the line from the x-axis. 2+
Here k = 4. Therefore, the equation of thelineisy = 4. 1+

To draw the graph of this equation, plot the points (1, 4) o 1+ X

and (2, 4) and join them. This is the required graph 12 3 4

(see Fig. 4.3). Fig. 4.3
EXERCISE 4.3

1. Draw the graphs of linear equations
y =X and y = — x on the same cartesian plane.
What do you observe?
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2. Determine the point on the graph of the linear equation 2x + 5y = 19, whose
1
ordinateis 15 times its abscissa.

3. Draw the graph of the equation represented by a straight line which is paralel to
the x-axis and at a distance 3 units below it.

4. Draw the graph of the linear equation whose solutions are represented by the
points having the sum of the coordinates as 10 units.

5. Writethelinear equation such that each point on its graph has an ordinate 3 times
its abscissa.

6. If thepoint (3, 4) lieson the graph of 3y = ax + 7, then find the value of a.

7. How many solution(s) of the equation 2x + 1 = x — 3 are there on the :

() Numberline (i)  Cartesian plane
8. Find the solution of the linear equation x + 2y = 8 which represents a point on
(i) x-axis (i y-axis

9. For what value of c, the linear equation 2x + cy = 8 has equal values of x andy
for itssolution.

10. Lety variesdirectly as x. If y = 12 when x = 4, then write alinear equation. What
is the value of ywhen x = 5?

(E) LongAnswer Questions
Sample Question 1 : Draw the graph of the linear equation 2x + 3y = 12. At what
points, the graph of the equation cuts the x-axis and the y-axis?

Solution : The given equation is 2x + 3y = 12. To draw the graph of this equation, we
need at |east two points lying on the graph.
12-2x Y

3
For x=0, y=4, therefore, (0, 4) lieson thegraph. \{
Fory=0, x= 6, therefore, (6, 0) lieson thegraph. 4
Now plot the pointsA (0, 4) and B (6, 0) and
join them (see Fig 4.4), to get the line AB. 21
LineAB isthe required graph. 1-
You can see that the graph (line AB) cuts
the x-axis at the point (6, 0) and the y-axis at
the point (O, 4).

From the equation, we havey =

3
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Sample Question 2 : The following values of xand y are thought to satisfy alinear

equation:;

X 1
y 1

Draw the graph, using the values of X, y as given in the above table.

At what point the graph of the linear equation

(i) cutsthe x-axis. (i) cutsthe y-axis.
Solution : From the table, we get two points
A (1, 1) and B (2, 3) which lie on the graph of the
linear equation. Obviously, the graph will be a
straight line. So, we first plot the pointsA and B

and join them as showninthe Fig 4.5.

From the Fig 4.5, we see that the graph cuts the

1
x-axis at the point (— : 0) and the y-axis at the

2

point (0, -1).

Sample Question 3 : The Autorikshaw fare
inacity ischarged Rs 10 for thefirst kilometer
and @ Rs 4 per kilometer for subsequent
distance covered. Write the linear equation to
express the above statement. Draw the graph
of thelinear equation.

Solution : Let the total distance covered be
x km and the fare charged Rsy. Then for the
first km, fare charged is Rs 10 and for
remaining (x —1) km fare charged is
Rs4 (x - 1).

Therefore, y =10+ 4(x—1) =4x+ 6

Therequired equationisy = 4x + 6. Now, when
x=0,y=6andwhenx=-1,y=2. Thegraph
isgiveninFig4.6.

>X

Fig. 4.6

Sample Question 4 : The work done by a body on application of a constant forceis
the product of the constant force and the distance travelled by the body in thedirection
of force. Express thisin the form of alinear equation in two variables and draw its
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graph by taking the constant force as 3 units. What isthe work done when the distance

travelled is2 units. Verify it by plotting the graph.

Solution: Work done = (constant force) x (distance)

= 3 x (distance),

i.e., y = 3x, where y (units) is the work done and
X (units) isthe distancetravelled. Sincex = 2 units
(given), therefore, work done = 6 units. To plot
the graph of thelinear equationy = 3x, we need at
least two solutions of the equation. We see that
x=0,y=0satisfiesthegivenequationalsox =1,
y = 3 satisfies the equation.

Now we plot the pointsA (0, 0) and B (1, 3) and
joinAB (see Fig. 4.7). The graph of the equation
isastraight line. [We have not shown the whole
line because work done cannot be negative].

To verify from the graph, draw aperpendicular to
the x-axis at the point (2, 0) meeting the graph at
the point C. Clearly the coordinates of C are
(2, 6). It means that the work doneis 6 units.

EXERCISE4.4

1. Show that the pointsA (1, 2), B (- 1, — 16) and C (0, — 7) lie on the graph of the

linear equationy = 9x—7.

2. Thefollowing observed values of X and y are thought to satisfy a linear equation.

Writethelinear equation:

X 6 -6
y 2| 6

Y

6 C(2,6)

5_

4_
~

3T P

2L /R

1_

A } } } }
1 2 3 4 5

Fig. 4.7

Draw the graph using the values of X, y as given in the above table.

At what points the graph of the linear equation
(i) cutsthe x-axis

the x-axis and the y-axis.

(i)

cuts the y-axis
3. Draw the graph of the linear equation 3x + 4y = 6. At what points, the graph cuts
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The linear equation that converts Fahrenheit (F) to Celsius (C) is given by the
relation

_ SF-160
9
() If thetemperature is 86°F, what is the temperature in Celsius?
(i) If the temperature is 35°C, what is the temperature in Fahrenheit?
(i) If the temperature is 0°C what is the temperature in Fahrenheit and if the
temperature is 0°F, what is the temperature in Celsius?
(iv) What is the numerical value of the temperature which is same in both the
scales?
If thetemperature of aliquid can bemeasured in Kelvinunitsasx°K or in Fahrenheit
unitsasy°F, the relation between the two systems of measurement of temperature
isgiven by thelinear equation

C

9
y= 5 (x—273) + 32

(i) Find the temperature of the liquid in Fahrenheit if the temperature of the

liquidis313°K.

(i) If thetemperatureis 158° F, then find the temperature in Kelvin.
Theforceexerted to pull acart isdirectly proportional to the accel eration produced
in the body. Express the statement as alinear equation of two variables and draw
the graph of the same by taking the constant mass equal to 6 kg. Read from the
graph, the force required when the acceleration produced is (i) 5 m/sec?,
(ii) 6 m/sec?



CHAPTERDS

INTRODUCTION TO EUCLID'S GEOMETRY
I

(A) Main Conceptsand Results

Points, Line, Plane or surface, Axiom, Postul ate and Theorem, The Elements, Shapes
of altars or vedis in ancient India, Equivalent versions of Euclid’s fifth Postulate,
Consistency of a system of axioms.

Ancient India

The geometry of the Vedic period originated with the construction of altars (or
vedis) and fireplaces for performing Vedic rites. Square and circular altars were
used for household rituals, while altars, whose shapes were combinations of
rectangles, triangles and trapeziums, were required for public worship.

Egypt, Babylonia and Greece

Egyptians developed a number of geometric techniques and rules for calculating
simple areas and doing simple constructions. Babylonians and Egyptains used
geometry mostly for practical purposesand did very littleto developit asasystematic
science. The Greeks were interested in establishing the truth of the statements
they discovered using deductive reasoning. A Greek mathematician, Thales is
credited with giving the first known proof.

Euclid’s Elements

Euclid around 300 B.C. collected all known work in the field of mathematics and
arranged it in hisfamoustresti se called Elements. Euclid assumed certain properties,

which were not to be proved. These assumptions are actually “obvious universal
truths’. He divided them into two types.
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Axioms

The things which are equal to the same thing are equal to one another.
If equals be added to the equals, the wholes are equal.

If equals be subtracted from equals, the remainders are equals.
Things which coincide with one another are equal to one another.

The whole is greater than the part.

Things which are doubl e of the same thing are equal to one another.
Things which are halves of the same thing are equal to one another.
Postulates

N o o bk wbdpRE

1. A straight line may be drawn from any point to any other point.
A terminated line (line segment) can be produced indefinitely.
A circle may be described with any centre and any radius.

All right angles are equal to one another.

If astraight line falling on two straight lines makes the interior angles on the same
sideof it, taken together lessthan two right angles, then thethe two straight linesif
produced indefinitely, meet on that side on which the sum of anglesistaken together
lessthan two right angles.

Euclid used the term postulate for the assumptions that were specific to geometry
and otherwise called axioms. A theor em isamathematical statement whose truth
has been logically established.

Present Day Geometry
® A mathematical system consists of axioms, definitions and undefined terms.
® Point, line and plane are taken as undefined terms.

® A system of axiomsis said to be consistent if there are no contradictions in the
axioms and theorems that can be derived from them.

® Giventwo distinct points, thereisaunique line passing through them.
® Twodistinct lines can not have more than one point in common.
®* Playfair'sAxiom (An eguivalent version of Euclid sfifth postulate).

a b~ wDd

(B) Multiple Choice Questions

Write the correct answer :

Sample Question 1 : Euclid's second axiom (as per order given in the Textbook for
ClassIX) is
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(A) The things which are equal to the same thing are equal to one another.

(B) If equals be added to eguals, the wholes are equal .

(C) If equals be subtracted from equals, the remainders are equals.

(D) Things which coincide with one another are equal to one another.

Solution : Answer (B)

Sample Question 2 : Euclid’ sfifth postulate is

(A) The whole is greater than the part.

(B) A circle may be described with any centre and any radius.

(C) All right angles are equal to one another.

(D) If astraight linefalling on two straight lines makesthe interior angles on the same
side of it taken together less than two right angles, then the two straight lines if
produced indefinitely, meet on that side on which the sum of anglesislessthantwo
right angles.

Solution : Answer (D)

Sample Question 3 : The things which are double of the same thing are

(A) equal

(B) unequa

(C) halves of the same thing

(D) double of the samething

Solution : Answer (A)

Sample Question 4 : Axioms are assumed

(A) universal truthsin all branches of mathematics

(B) universal truths specific to geometry

(C) theorems

(D) definitions

Solution : Answer (A)

Sample Question 5 : John is of the same age as Mohan. Ram is also of the same age

as Mohan. State the Euclid’'s axiom that illustrates the relative ages of John and Ram
(A) FirstAxiom (B) SecondAxiom
(C) ThirdAxiom (D)  FourthAxiom

Solution : Answer (A)

Sample Question 6 : If astraight line falling on two straight lines makes the interior
angleson thesamesideof it, whose sumis120°, then thetwo straight lines, if produced
indefinitely, meet on the side on which the sum of anglesis
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(A) lessthan 120° (B) greater than 120°
(C) isequa to120° (D) greater than 180°
Solution : Answer (C)

EXERCISES.]

1. Thethree stepsfrom solidsto points are :
(A) Solids- surfaces - lines - points
(B) Solids- lines - surfaces - points
(C) Lines- points- surfaces - solids
(D) Lines- surfaces- points- solids

2. Thenumber of dimensions, asolid has:

(A) 1 B) 2 € 3 (D) O
3. Thenumber of dimensions, a surface has :

(A) 1 B) 2 € 3 (D) ©
4. Thenumber of dimension, apoint has:

(A) O B) 1 © 2 (D) 3

5. Eucliddivided hisfamoustreatise“ The Elements” into :
(A) 13 chapters (B) 12 chapters (C) 1l chapters (D) 9 chapters
6. Thetotal number of propositionsin the Elementsare :

(A) 465 (B) 460 (©) 13 (D) 55
7. Boundariesof solidsare:
(A) surfaces (B) curves (C) lines (D) points

8. Boundaries of surfaces are :
(A) surfaces (B) curves (C) lines (D) poaints

9. InIndus Valley Civilisation (about 3000 B.C.), the bricks used for construction
work were having dimensionsin theratio

(A) 1:3:4 (B) 4:2:1 (C) 4:4:1 (D) 4:3:2
10. A pyramid isasolid figure, the base of whichis

(A) onlyatriangle (B) only asguare

(C) only a rectangle (D) anypolygon

11. The side faces of apyramid are :
(A) Triangles (B) Squares (C) Polygons (D) Trapeziums
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12. It is known that if X + y=10then x + y + z = 10 + z The Euclid’'s axiom that
illustratesthis statement is:

(A) FirstAxiom (B)  SecondAxiom
(C) ThirdAxiom (D) FourthAxiom
13. In ancient India, the shapes of altars used for house hold rituals were :
(A) Squaresand circles (B) Trianglesand rectangles
(C) Trapeziumsand pyramids (D) Rectangles and squares
14. The number of interwoven isoscelestrianglesin Sriyantra(in the Atharvaveda) is:
(A) Seven (B) Eight (C) Nine (D) Eleven
15. Greek’'s emphasised on':
(A) Inductivereasoning (B) Deductivereasoning
(C) BothAandB (D) Practical use of geometry

16. InAncient India, Altars with combination of shapes like rectangles, triangles and
trapeziums were used for :

(A) Publicworship (B) Householdrituals

(C) BothAandB (D) NoneofA,B,C
17. Euclid belongsto the country :

(A) Babylonia (B) Egypt (C) Greece (D) India
18. Thales belongsto the country :

(A) Babylonia (B) Egypt (C) Greece (D) Rome

19. Pythagoras was a student of :

(A) Thaes (B) Eudid (C) BothAandB (D) Archimedes
20. Which of the following needs a proof ?

(A) Theorem  (B) Axiom (C) Definition (D) Postulate
21. Euclid stated that all right angles are equal to each other in the form of

(A) anaxiom  (B) adefinition (C) apostulate (D) aproof
22. ‘Linesare paralld if they do not intersect’ is stated in the form of

(A) anaxiom (B) adefinition (C) apostulate (D) aproof

(C) ShortAnswer Questions with Reasoning

Sample Question 1 : Write whether the following statements are True or False?
Justify your answer.
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() Pyramidisasolid figure, the base of which isatriangle or square or some other
polygon and its side faces are equilateral triangles that convergesto apoint at the
top.

(i) InVedic period, squaresand circular shaped altarswere used for household rituals,
while altarswhose shapeswere combination of rectangles, triangles and trapeziums
were used for public worship.

(iii) In geometry, we take a point, aline and a plane as undefined terms.

(iv) If the area of atriangle equalsthe area of arectangle and the area of the rectangle
equals that of a square, then the area of the triangle also equals the area of the
sguare.

(v) Euclid’'sfourth axiom saysthat everything equalsitself.

(vi) The Euclidean geometry isvalid only for figuresin the plane.

Solution :

(i) Fase Thesidefacesof apyramid aretrianglesnot necessarily equilateral triangles.

(if) True. The geometry of Vedic period originated with the construction of vedis and
fireplaces for performing vedic rites. The location of the sacred fires had to bein
accordance to the clearly laid down instructions about their shapes and area.

(iii) True. To define a point, a line and a plane in geometry we need to define many
other thingsthat give along chain of definitionswithout an end. For such reasons,
mathematicians agree to |eave these geometric terms undefined.

(iv) True. Things equal to the same thing are equal.
(v) True. Itisthejustification of the principle of superposition.

(vi) True. It fails on the curved surfaces. For example on curved surfaces, the sum of
angles of atriangle may be more than 180°.

EXERCISES.2

Write whether the following statements are True or False? Justify your answer :
1. Euclidean geometry isvalid only for curved surfaces.

The boundaries of the solids are curves.

The edges of a surface are curves.

The things which are double of the same thing are equal to one ancther.

If aquantity B isapart of another quantity A, then A can be written as the sum of
B and some third quantity C.

6. The statements that are proved are called axioms.

prag w0 D
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7. “For every line | and for every point P not lying on a given linel, there exists a
unique line m passing through P and parallel to | ” isknown as Playfair’s axiom.

8. Twodistinct intersecting lines cannot be parallel to the sameline.

9. Attemptsto prove Euclid’ sfifth postul ate using the other postul ates and axiomsled
to the discovery of several other geometries.

(D) Short Answer Questions

Sample Question 1: Ram and Ravi have the same weight. If they each gain weight
by 2 kg, how will their new weights be compared ?

Solution : Let x kg be the weight each of Ram and Ravi. On gaining 2 kg, weight of
Ram and Ravi will be (x + 2) each. According to Euclid’ s second axiom, when equals
are added to equals, thewholes are equal . So, weight of Ram and Ravi are again equal.
Sample Question 2 : Solve the equation a — 15 = 25 and state which axiom do you
use here.

Solution : a—15=25. On adding 15 to both sides, we have a—15+15=25+15=40
(using Euclid's second axiom).

or a=40

Sample Question 3 : Inthe Fig. 5.1, if
L1=/3,/42=/4 and £3= /44,

write the relation between 1 and /2, using an
Euclid’'saxiom.

Solution : Here, £3 = Z4, /1 = Z3 and
£2 = /4. Euclid’s first axiom says, the things

which are equal to equal thing are equal to one
aother.

So, L1=Z2.

Sample Question 4 : In Fig. 5.2, we
have : AC = XD, C isthe mid-point of
AB and D isthe mid-point of XY. Using
an Euclid’saxiom, show that AB = XY.

Solution :
AB = 2AC (C isthe mid-point of AB)

XY =2XD (D isthemid-point of XY) A %
Also, AC = XD (Given) Fig. 5.2
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Therefore, AB = XY, because things which are doubl e of the same things are equal to
one another.

EXERCISES.3

Solve each of thefollowing question using appropriate Euclid’'saxiom:

1. Two salesmen make equal sales during the month of August. In September, each
salesman doubles his sale of the month of August. Comparetheir salesin September.

2. Itisknown that x + y = 10 and that x = z. Show that z+y = 10?
3. Look at the Fig. 5.3. Show that length AH > sum of lengths of AB + BC + CD.

&—eo—o—o—o0o—0— Y—o—
A B CDEVFGH

Fig. 5.3
4. IntheFig.5.4, we have B
AB = BC, BX = BY. Show that AX = CY.
5. IntheFig.5.5, we have
X andY arethemid-pointsof AC and BC and

X Y
AX = CY. Show that AC = BC.
C
A C
Fig. 5.4
X Y
A B
Fig. 5.5 B
6. IntheFig.5.6, we have
1
BX = = AB X Y
2
1
BY = E BC and AB = BC. Show that A : C
Fig. 5.6

BX =BY.
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7. IntheFig.5.7, we have
£L1=/2, £2= /3. Showthat Z1= /3.
8. IntheFig. 5.8, we have
Z1=/3and £2 = Z4. Show that ZA = ZC.
B A

Ni—l

= =
'hba
a

1 3
A C
2 4
Fig. 5.7
A
D
Fig. 5.8
9. IntheFig. 5.9, we have
ZABC = LACB, £3 = Z4. Show that £1 = Z£2.
10. In the Fig. 5.10, we have
AC = DC, CB = CE. Show that AB = DE. el 2N\ ¢
Fig. 5.9
A
E
C

Fig. 5.10

1 1
11. Inthe Fig. 5.11, if OX = > XY, PX = > XZ

and OX = PX, show that XY = XZ.

=]
=<
)
<
-

Fig. 5.11
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12. IntheFig.5.12: Al M B
(i) AB=BC, M isthe mid-point of AB and
N is the mid- point of BC. Show that
AM = NC.
(i) BM =BN, M isthemid-point of AB and +N
N is the mid-point of BC. Show that
AB = BC.
(E) LongAnswer Questions Fig. 5.12 +C

Sample Question 1 : Read thefollowing statement:

“A squareisapolygon made up of four line segments, out of which, length of threeline
segments are equal to the length of fourth one and all its angles are right angles”.

Definethetermsusedin thisdefinitionwhich you feel necessary. Arethereany undefined
termsin this? Can you justify that all angles and sides of a square are equal ?

Solution : The terms need to be defined are :

Polygon : A simple closed figure made up of three or more line segments.
Line segment : Part of aline with two end points.

Line: Undefined term

Point : Undefined term

Angle : A figure formed by two rayswith acommon initia point.

Ray : Part of aline with one end point.

Right angle:  Angle whose measure is 90°.
Undefined terms used are: line, point.

Euclid sfourth postulate saysthat “al right angles are equal to one another.”

In asquare, all angles are right angles, therefore, all angles are equal (From Euclid’s
fourth postul ate).

Three line segments are equal to fourth line segment (Given).

Therefore, all the four sides of a square are equal. (by Euclid's first axiom “things
which are equal to the same thing are equal to one another.”)

EXERCISES.4

1. Readthefollowing statement :

An equilateral triangle is a polygon made up of three line segments out of which
two line segments are equal to the third one and all its angles are 60° each.
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Define the terms used in this definition which you feel necessary. Are there any
undefined termsin this? Can you justify that all sidesand all anglesareequal ina
equilateral triangle.

2. Study thefollowing statement:
“Two intersecting lines cannot be perpendicul ar to the sameline”.

Check whether it is an equivalent version to the Euclid’s fifth postulate.
[Hint : Identify the two intersecting lines | and m and the line n in the above
statement.]

3. Read the following statements which are taken as axioms :

() If atransversal intersects two parallel lines, then corresponding angles are
not necessarily equal.

(i) If atransversal intersect two parallel lines, then alternate interior angles are
equal.
Is this system of axioms consistent? Justify your answer.
4. Read the following two statements which are taken as axioms :
(i) If two linesintersect each other, then the vertically opposite angles are not
equal.

(i) If aray stands on aline, then the sum of two adjacent angles so formed is
equal to 180°.

Is this system of axioms consistent? Justify your answer.
5. Readthefollowing axioms:
(i) Thingswhich are equal to the same thing are equal to one another.
(i) If equals are added to equals, the wholes are equal .
(i)  Things which are double of the same thing are equal to one another.
Check whether the given system of axiomsis consistent or inconsistent.
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LINES AND ANGLES
I

(A) Main Conceptsand Results

Complementary angles, Supplementary angles, Adjacent angles, Linear pair, Vertically
oppositeangles.

If aray standson aline, then the adjacent angles so formed are supplementary and
its converse,

If two linesintersect, then vertically opposite angles are equal,
If atransversal intersectstwo parallel lines, then

(i) corresponding angles are equal and conversely,

(i) aternateinterior angles are equal and conversely,

(i) interior angles on the same side of the transversal are supplementary and
conversely,

Lines parallel to the same line are parallel to each other,
Sum of the angles of atriangleis 180°,

Anexterior angleof atriangleisequal to the sum of the corresponding two interior
oppositeangles.

(B) Multiple Choice Questions

Write the correct answer:

SampleQuestion 1: If twointerior angleson the same side of atransversal intersecting
two parallel linesarein theratio 2 : 3, then the greater of the two anglesis

(A) 54 (B) 108° (©) 120° (D) 136°
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Solution : Answer (B)

EXERCISE 6.1

Writethe correct answer in each of thefollowing:
1. InFig.6.1,ifAB|CD | EF, PQ||RS, ZRQD S/
=25° and ZCQP = 60°, then ZQRSisequa
to R
(A) 85° (B) 13%°
(C) 145 (D) 110°

o

25°

Y@
[ Y w)

Q
2. If oneangleof atriangleisequal to the sum 60°
of the other two angles, then thetriangleis
j P

(A) anisoscelestriangle
(B) anobtusetriangle
(C) anequilatera triangle
(D) arighttriangle

3. An exterior angle of atriangle is 105° and its two interior opposite angles are
equal. Each of these equal anglesis

e
-

Fig. 6.1

1° 1o 1°
(A) 375 (B) 52—2 © 725 (D) 75
4. Theanglesof atriangleareintheratio5: 3: 7. Thetriangleis
(A) anacuteangledtriangle (B) anobtuseangledtriangle
(C) arighttriangle (D) anisoscelestriangle

5. If oneof the angles of atriangle is 130°, then the angle between the bisectors of
the other two angles can be

(A) 50° (B) 65° (C) w5 (D) 155°
6. InFig.6.2, POQisaline. Thevalueof xis
(A) 20° (B) 25° (©) 30° (D) 3»°
4x
, 40° 3x L
P 0 Q

Fig. 6.2
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7. InFig. 6.3, if OP||RS, ZOPQ = 110° and ZQRS = 130°, then £ PQR is equal to

(A) 40 (B) 50° (C) 60° (D) 7T0°
R S
P 130°
0 110°
Q
Fig. 6.3
8. Anglesof atriangleareintheratio 2 : 4: 3. The smallest angle of the triangleis

(A) 60° (B) 40 (©) 80 (D) 20°

(C) Short Answer Questionswith Reasoning

Sample Question 1 :

Let OA, OB, OC and OD are raysin the anticlockwise direction such that £ AOB =
ZCOD =100°, Z/BOC =82° and LAQD = 78°. Isit true to say that AOC and BOD
arelines?

Solution : AOC isnot aline, because Z AOB + 2 COB = 100° + 82° = 182°, which
isnot equal to 180°. Similarly, BOD isasonot aline.

Sample Question 2 : A transversal intersects two lines in such a way that the two
interior angles on the same side of thetransversal are equal. Will thetwo linesalways
be parallel? Give reason for your answer.

Solution : In general, the two lines will not be parallel, because the sum of the two
equal angleswill not always be 180°. Lineswill be parallel when each equal angleis
equal to 90°.

EXERCISE 6.2

1. For what value of x + y in Fig. 6.4 will
ABC be aline? Justify your answer.

2. Can atriangle have al angles less than
60°? Give reason for your answer.

3. Can atriangle have two obtuse angles?
Give reason for your answer.

4. How many triangles can be drawn having
itsanglesas45°, 64° and 72°? Givereason
for your answer.

Ao
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5. How many triangles can be drawn having n
itsanglesas53°, 64° and 63°? Give reason /
for your answer.

6. InFig. 6.5, findthe value of x for which the
lines| and mare parallél.

7. Two adjacent angles are equal. Is it 44° "
necessary that each of these angles will be
aright angle? Justify your answer. Fig. 6.5

8. If one of the angles formed by two
intersecting linesisaright angle, what can
you say about the other three angles? Give reason for your answer.

9. InFig.6.6, which of thetwo lines are parallel and why?

n

// p q
l

132°

48° 730 1062
m r /
Fig. 6.6

10. Two lines| and m are perpendicular to the same line n. Arel and m perpendicul ar
to each other? Give reason for your answer.

(D) Short Answer Questions

Sample Question 1: In Fig. 6.7, AB, CD and EF
arethree lines concurrent at O. Find the value of y. E A

Solution : ZAOE = ZBOF =5y
(Vertically opposite angles)

2y 2y
Also, é 0 1=)
ZCOE + ZAOE + ZAOD = 180° 5
So, 2y + 5y + 2y = 180° B F
or, 9y =180°, which givesy = 20°. n

Fig. 6.7
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Sample Question 2 : InFig.6.8, x =y anda = h. ! m n
Provethat | || n. /

Solution: x =y (Given) j/
Therefore, | || m (Corresponding angles) D j/ y

Also, a=b (Given) e
Therefore, n ||m (Corresponding angles) 2 ) )
From (1) and (2), | || n (Lines parallel to the sameline) ¢ b
Fig. 6.8
EXERCISE 6.3

1. InFig. 6.9, OD is the bisector of ZAOC, OE is the bisector of £BOC and
OD L OE. Show that the points A, O and B are collinear.

C

= O

A 0
Fig. 6.9
2. InFig.6.10, £1 =60° and £6 = 120°. Show that the lines mand n are parallel.

il
2/1 m

3/4

6/5
Fig. 6.10

3. APand BQarethebisectorsof thetwo dternateinterior anglesformed by theintersection
of atransversa t with pardld lines| and m (Fig. 6.11). Show that AP|| BQ.

S
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4. If inFig. 6.11, bisectors APand BQ of the aternate interior angles are parallel,
then show that | || m.

5. InFig. 6.12, BA || ED and BC || EF. Show that ZABC = ZDEF
[Hint: Produce DE to intersect BC at P (say)].

Fig. 6.12
6. InFig. 6.13, BA || ED and BC || EF. Show that 2 ABC + £ DEF = 180°

Fig. 6.13

7. In Fig. 6.14, DE || QR and AP and BP are bisectors of £ EAB and £ RBA,
respectively. Find ZAPB.

n
D A[

o

=

Fig. 6.14
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8. Theanglesof atriangleareintheratio 2 : 3: 4. Find the angles of the triangle.

9. AtriangleABCisrightangledat A. Lisapoint on BC suchthat AL 1 BC. Prove
that £ BAL = £ ACB.

10. Two lines are respectively perpendicular to two parallel lines. Show that they are
parallel to each other.

(E) LongAnswer Questions

Sample Question 1: In Fig. 6.15, m and n are two plane mirrors perpendicular to
each other. Show that incident ray CA is parallel to reflected ray BD.

(0]

Fig. 6.15
Solution: Let normals at A and B meet at P
As mirrors are perpendicular to each other, therefore, BP || OA and AP || OB.

o, BP_LPA,ie, £ BRA= 9O
Therefore, £ 3+ £ 2= 90° (Angle sum property) D
Also, L1=2/2andZ4= /3 (Angleof incidence

=Angle of reflection)
Therefore, Z1+ /4= 90° [From (1)] (2
Adding (1) and (2), we have
L1+ /2+ 3+ /4= 180°
i.e, /CAB + Z/DBA = 180°
Hence, CA || BD
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Sample Question 2: Prove that the sum of the three angles of atriangle is 180°.
Solution: See proof of Theorem 6.7 in Class I X Mathematics Textbook.

Sample Question 3: Bisectors of angles B
and C of atriangleABC intersect each other
at the point O. Prove that #BOC = 90° +

1

E ZA.

Solution: Let us draw the figure as shown
inFig.6.16

/A +/ABC+ £ZACB =180° B _ C
(Angle sum property of atriangle) Fig. 6.16

A

1 1 1 1
Therefore, E ZA + E ZABC + E ZACB = E x 180° = 90°

1
ie, E ZA + Z0OBC + Z0OCB =90° (Since BO and CO are

bisectors of B and £C) (2)
But /BOC + ZOBC + ZOCB =180° (Angle sum property) 2
Subtracting (1) from (2), we have

1
£ZB0OC + ZOBC + £Z0OCB — > ZA — Z0BC - £Z0OCB = 180° —90°

1
i.e., ZBOC = 90° + > ZA

EXERCISE 6.4

1. If twolinesintersect, provethat the vertically opposite angles are equal.

2. Bisectorsof interior £B and exterior ZACD of aA ABC intersect at the point T.
Prove that

1
£ BTC= > £ BAC.

3. A transversal intersects two paralel lines. Prove that the bisectors of any pair of
corresponding angles so formed are parallel.
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4. Provethat through agiven point, we can draw only one perpendicular to agiven
line.
[Hint: Use proof by contradiction].

5. Provethat two lines that are respectively perpendicular to two intersecting lines
intersect each other.

[Hint: Use proof by contradiction].
6. Prove that atriangle must have atleast two acute angles.
7. InFig. 6.17, ZQ > ZR, PA is the bisector of ZQPR and PM L QR. Prove that

ZAPM = % (£Q- R).




CHAPTERY

TRIANGLES
I

(A) Main Conceptsand Results

Trianglesand their parts, Congruence of triangles, Congruence and correspondence of
vertices, Criteriafor Congruence of triangles: (i) SAS (ii) ASA (iii) SSS(iv) RHS
AAS criterion for congruence of triangles as a particular case of ASA criterion.

Angles opposite to equal sides of atriangle are equal,
Sides opposite to equal angles of atriangle are equal,

A point equidistant from two given points lies on the perpendicular bisector of the
line-segment joining the two pointsand its converse,

A point equidistant from two intersecting lines lies on the bisectors of the
angles formed by the two lines,

Inatriangle
(i) sideoppositeto the greater angleislonger
(i) angle oppositethe longer sideis greater
(i) the sum of any two sidesis greater than the third side.

(B) Multiple Choice Questions

Write the correct answer :

Sample Question 1: If AABC = APQR and A ABC is not congruent to A RPQ,
then which of thefollowing isnot true:

(A) BC=PQ (B) AC=PR (C) QR=BC (D) AB=PQ

Solution : Answer (A)
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EXERCISE 7.1

In each of the following, write the correct answer:

1.

10.

11.

Which of thefollowing is not acriterion for congruence of triangles?

(A) SAS (B) ASA (C) SsA (D) SSs

If AB = QR, BC = PR and CA = PQ, then

(A) AABC=APQR (B) A CBA=APRQ

(C) ABAC=ARPQ (D) A PQR=A BCA

InAABC, AB=ACand £B =50°. Then £C isequal to

(A) 40° (B) 50° (© 8o (D) 130°
InAABC, BC=AB and ZB =80°. Then ZA isequa to

(A) 80° (B) 40° (C) 50° (D) 100°
InA PQR, ZR = ZP and QR =4 cm and PR = 5 cm. Then the length of PQ is
(A) 4cm (B) 5cm (C©) 2cm (D) 25cm

D isapoint on the side BC of aA ABC such that AD bisects ZBAC. Then

(A) BD=CD (B) BA>BD (C) BD>BA (D) CD>CA
Itisgiventhat AABC = AFDE andAB =5 cm, B =40° and ZA = 80°. Then
which of thefollowing istrue?

(A) DF=5cm, ZF=60° (B) DF=5cm, ZE =60°

(C) DE=5cm, ZE=60° (D) DE=5cm, £D =40°

Two sides of atriangle are of lengths 5 cm and 1.5 cm. Thelength of the third side
of the triangle cannot be

(A) 3.6cm (B) 4.1cm (C©) 38cm (D) 34cm
InA PQR, if ZR > £Q, then

(A) QrR>PR (B) PQ>PR (C) PQ<PR (D) OQR<PR
IntrianglesABC and PQR, AB =AC, LC = ZPand £B = ZQ. Thetwo triangles
are

(A) isoscelesbut not congruent (B) isoscelesand congruent

(C)  congruent but not isosceles (D) neither congruent nor isosceles

In triangles ABC and DEF, AB = FD and £A = £D. The two triangles will be
congruent by SAS axiom if

(A) BC=EF (B) AC=DE (C) AC=EF (D) BC=DE
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(C) Short Answer Questionswith Reasoning

Sample Question 1: In the two triangles ABC and DEF, AB = DE and AC = EF.
Name two angles from the two triangles that must be equal so that the two triangles
are congruent. Give reason for your answer.

Solution: Therequired two anglesare ZA and ZE. When Z/A= ZE,AABC=A EDF
by SAScriterion.

Sample Question 2: IntrianglesABC and DEF, Z/A =/D, /B = ZEandAB = EF.
Will the two triangles be congruent? Give reasons for your answer.

Solution: Two triangles need not be congruent, because AB and EF are not
corresponding sidesin the two triangles.

EXERCISE 7.2

1. Intriangles ABC and PQR, ZA = ZQ and ZB = ZR. Which side of A PQR
should be equal to side AB of A ABC so that the two triangles are congruent?
Give reason for your answer.

2. Intriangles ABC and PQR, ZA = ZQ and «B = ZR. Which side of A PQR
should be equal to side BC of A ABC so that the two triangles are congruent?
Give reason for your answer.

3. “If two sides and an angle of one triangle are equal to two sides and an angle of
another triangl e, then the two triangles must be congruent.” Isthe statement true?
Why?

4. “If two angles and a side of one triangle are equal to two angles and a side of
another triangl e, then the two triangles must be congruent.” Isthe statement true?
Why?

5. Isit possible to construct a triangle with lengths of its sides as 4 cm, 3 cm and
7 cm? Give reason for your answer.

6. Itisgiventhat AABC = A RPQ. Isit true to say that BC = QR? Why?

7. If A PQR = A EDF then is it true to say that PR = EF? Give reason for your
answer.

8. InAPOR, £P=70° and ZR = 30°. Which side of thistriangleisthelongest? Give
reason for your answer.

9. AD isamedian of thetriangle ABC. Isit truethat AB + BC + CA>2AD?Give
reason for your answer.

10. M isapoint on side BC of atriangle ABC such that AM isthe bisector of ZBAC.
Isit true to say that perimeter of the triangle is greater than 2 AM? Give reason
for your answer.
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11. Isit possible to construct a triangle with lengths of its sides as 9 cm, 7 cm and
17 cm? Give reason for your answer.

12. Isit possible to construct a triangle with lengths of its sides as 8 cm, 7 cm and
4 cm? Give reason for your answer.

(D) Short Answer Questions
Sample Question 1 : In Fig 7.1, PQ = PR and P
/Q = /R. Prove that A PQS = A PRT.
Solution : In APQS and A PRT,
PQ = PR (Given)

ZQ= /R (Given) T S
and ZQPS = /RPT (Same angle)
Therefore, A PQS= APRT  (ASA) R
Sample Question 2 : In Fig.7.2, two linesAB Fig. 7.1

and CD intersect each other at the point O such
that BC || DA and BC = DA. Show that O is the mid-
point of both the line-segments AB and CD.

Solution : BC || AD (Given)
Therefore, ZCBO = ZDAO (Alternate interior angles)

and ZBCO = ZADO (Alternate interior angles)

Also, BC = DA (Given)

So, ABOC= AAOD (ASA)

Therefore, OB = OAandOC=0D,i.e,Ois Fig. 7.2

the mid-point of bothAB and CD.

Sample Question 3: In Fig.7.3, PQ > PR and QS and RS are the bisectors of
Z£Q and ZR, respectively. Show that SQ > SR. P

Solution : PQ > PR (Given)

Therefore, ZR > ZQ(Anglesoppositethelonger side

iS greater)

So, ZSRQ > ZSQR(Half of each angle)

Therefore, SQ > SR(Side opposite the greater angle Q R
will belonger) Fig. 7.3
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EXERCISE 7.3

1. ABCisanisoscelestriangle with AB = AC and A
BD and CE are its two medians. Show that
BD = CE.
2. InFig.7.4, D and E are points on side BC of
a A ABC such that BD = CE and AD = AE.
Show that A ABD = A ACE.

3. CDE isan equilateral triangle formed on aside B4 b T C
CD of a square ABCD (Fig.7.5). Show that Fig. 7.4
A ADE = ABCE. o
A B
D C
Fig. 7.5 E
A

4. InFig.7.6, BA 1L AC, DE 1 DF such that BA = DE
and BF = EC. Show that AABC = A DEF /\
C E

5. Qisapoint on the side SR of a A PSR such that g

PQ = PR. Prove that PS > PQ. F
6. Sisany point on side QR of aA PQR. Show that:
PQ+ QR+ RP>2PS. D
7. Disany point onside AC of aAABC with AB =AC. Fig. 7.6
Show that CD < BD.
8. InFig. 7.7, 1 || mand M is the mid-point of aline A C /

segment AB. Show that M is also the mid-point of
any line segment CD, having itsend pointson| and

. M
m, respectively.
9. Bisectors of the angles B and C of an isosceles m
triangle with AB = AC intersect each other at O. D B
BO is produced to a point M. Prove that Z/MOC = Fig. 7.7

ZABC.
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10. Bisectors of the angles B and C of an isosceles triangle ABC with AB = AC
intersect each other at O. Show that external angle adjacent
to Z/ABC isequal to £BOC. A

11. InFig. 7.8,AD isthebisector of #BAC. Provethat AB > BD.

(E) LongAnswer Questions

B C
D
SampleQuestion 1: InFig. 7.9,ABCisaright triangle and right Fig. 7.8
angled at B such that Z/BCA = 2 ZBAC. Show that
hypotenuse AC = 2 BC.

Solution: Produce CB to a point D such that BC = BD A
andjoin AD.
In A ABC and A ABD, we have
BC= BD (By construction) C D
AB = AB (Same side) Fig?7.9
Z/ABC = ZABD (Each of 90°)
Therefore, AABC= AABD (SAYS)
So, ZCAB = ZDAB } Q)
(CPCT)
and AC= AD (2
Thus, ZCAD = ZCAB + ZBAD =x+ x =2 [From (1)] 3
and ZACD = ZADB = 2x [From (2), AC = AD] 4
That is, AACD isan equilateral triangle. [From (3) and (4)]
or AC= CD,i.e, AC=2BC (SinceBC=BD)

Sample Question 2 : Provethat if intwo trianglestwo angles and the included side of
onetriangleare equal to two anglesand theincluded side of the other triangle, then the
two triangles are congruent.

Solution: See proof of Theorem 7.1 of Class IX Mathematics A
Textbook.

Sample Question 3 : If the bisector of an angle of atriangle
also bisectsthe opposite side, prove that the triangleisisoscel es.

Solution : Wearegiven apoint D onside BC of aAABCsuch B
that «BAD = ZCAD and BD = CD (see Fig. 7.10). We are to
prove that AB = AC.

Produce AD to a point E such that AD = DE and then join CE.
Now, in AABD and A ECD, we have

E
Fig. 7.10
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BD = CD (Given)
AD = ED (By construction)

and Z/ADB = ZEDC (Verticaly oppositeangles)

Therefore, AABD = A ECD (SAS)

So, AB = EC }(CPCT) (1)
and /BAD = ZCED (2
Also, /BAD = ZCAD (Given)

Therefore, ZCAD = ZCED [From (2)]

o, AC= EC [Sides opposite the equal angles) (3)
Therefore, AB = AC [From (1) and (3)]

Sample Question 4 : Sisany point in the interior of A PQR. Show that SQ + SR <
PQ + PR.
Solution : Produce QS to intersect PR at T (See Fig. 7.11).
From A PQT, we have
PQ + PT > QT(Sum of any two sidesisgreater than
thethird side)
i.e, PQ+PT>SQ+ ST (1)
From A TSR, we have
ST+TR>SR (2
Adding (1) and (2), we get
PQ+PT+ST+TR>SQ+ ST + SR
i.e, PQ+ PT +TR>SQ + SR
i.e., PQ+ PR >SQ + SR
or SQ +SR<PQ + PR

Q R
Fig. 7.11

EXERCISE 7.4

1. Find all the angles of an equilateral
triangle.

2. Theimage of an object placed at a point
A beforeaplanemirror LM isseenatthe 1,
point B by an observer at D as shown in
Fig. 7.12. Prove that the image is as far :
behind the mirror asthe object isin front N
of the mirror. Fig. 7.12
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[Hint: CNisnormal to the mirror. Also, angle of incidence = angle of reflection].

ABC is an isosceles triangle with AB = AC and D is a point on BC such that
AD 1 BC (Fig. 7.13). To prove that Z£BAD = ZCAD, a student proceeded as
follows: A

InAABD and AACD,
AB = AC (Given)
/B= «C (because AB = AC)

and ZADB = ZADC

Therefore, A ABD = A ACD (AAS) \
So, /BAD = ZCAD (CPCT) B M \c
What is the defect in the above arguments? Ei q.D".lu

[Hint: Recall how £B = ZCisproved when AB =AC].

Pisapoint on the bisector of ZLABC. If thelinethrough P, parallel to BA meet BC
at Q, prove that BPQ is an isosceles triangle.

ABCD isaquadrilateral inwhichAB = BC and AD = CD. Show that BD bisects
both the anglesABC and ADC.

ABC isaright trianglewith AB =AC. Bisector of /A meets BC at D. Prove that
BC =2AD.

Oisapoint in the interior of a square ABCD such that OAB is an equilateral
triangle. Show that A OCD is an isosceles triangle.

ABC and DBC are two triangles on the same base BC such that A and D lie on
the opposite sides of BC, AB = AC and DB = DC. Show that AD is the
perpendicular bisector of BC.

ABCisanisosceestrianglein whichAC = BC. AD and BE arerespectively two
atitudes to sides BC and AC. Prove that AE = BD.

Provethat sum of any two sidesof atriangleisgreater than twice the median with
respect to the third side.

Show that in a quadrilateral ABCD,AB + BC + CD + DA< 2 (BD +AC)
Show that in aquadrilateral ABCD,
AB +BC+ CD + DA >AC+ BD

1
Inatriangle ABC, D isthemid-point of sdeAC suchthat BD = 5 AC. Show that
2 2
ZABCisaright angle.

Inaright triangle, provethat theline-segment joining the mid-point of the hypotenuse
to the opposite vertex is half the hypotenuse.
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15.

16.

17.

18.

19.

20.

21.

Two lines | and mintersect at the point O and P is a point on a line n passing
through the point O such that P is equidistant from | and m. Prove that n is the
bisector of the angle formed by | and m.

Line segment joining the mid-points M and N of parallel sides AB and DC,
respectively of atrapezium ABCD is perpendicular to both the sidesAB and DC.
Prove that AD = BC.

ABCD isaquadrilateral such that diagonal AC bisectsthe anglesA and C. Prove
that AB = AD and CB = CD.

ABC isaright triangle such that AB = AC and bisector of angle C intersects the
side AB at D. Provethat AC + AD = BC.

AB and CD are the smallest and largest sides of a quadrilatera ABCD. Out of
/B and #D decide which is greater.

Provethat in atriangle, other than an equilateral triangle, angle opposite thelongest
2
sideis greater than § of aright angle.

ABCD is quadrilateral such that AB = AD and CB = CD. Prove that AC is the
perpendicular bisector of BD.



CHAPTER 8

QUADRILATERALS
I

(A) Main Conceptsand Results

Sides, Angles and diagonals of a quadrilateral; Different types of quadrilaterals:
Trapezium, parallelogram, rectangle, rhombus and square.

Sum of the angles of aquadrilateral is 360°,
A diagonal of aparallelogram dividesit into two congruent triangles,
Inaparallelogram
(i) opposite anglesare equal
(i) opposite sides are equal
(i) diagonals bisect each other.
A quadrilateral isaparallelogram, if
(i) itsopposite angles are equal
(i) itsopposite sides are equal
(i) itsdiagonals bisect each other
(iv) apair of opposite sidesisequal and parallel.
Diagonals of arectangle bisect each other and are equal and vice-versa
Diagonals of a rhombus bisect each other at right angles and vice-versa
Diagonals of a sguare bisect each other at right angles and are equal and vice-versa

Theline-segment joining the mid-points of any two sidesof atriangleisparallel to
thethird sideand ishalf of it.
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® Alinedrawnthroughthemid-point of asideof atriangleparalel to another sidebisects
thethird side,

® Thequadrilateral formed by joining the mid-points of the sides of a quadrilateral,
takenin order, isaparallelogram.

(B) Multiple Choice Questions

Write the correct answer :

Sample Question 1 : Diagonals of a parallelogram ABCD intersect at O. If
#/BOC =90° and «BDC = 50° then ZOAB is

(A) 9o (B) 50° (©) 4 (D) 10°
Solution : Answer (C)

EXERCISES8.1

Write the correct answer in each of the following:

1. Threeanglesof aquadrilateral are 75° 90° and 75°. The fourth angleis
(A) 90° (B) 95° (C) 105° (D) 120°

2. A diagonal of arectangleisinclined to one side of the rectangle at 25°. The acute
angle between the diagonalsis

(A) 5&° (B) 50° (C) 40° (D) 25°
3. ABCD isarhombus such that ZACB = 40°. Then ZADB is
(A) 4 (B) 45° (C) s° (D) 6

4. The quadrilateral formed by joining the mid-points of the sides of a quadrilateral
PQRS, taken in order, isarectangle, if
(A) PQRSisarectangle
(B) PQRSisaparallelogram
(C) diagonals of PQRS are perpendicular
(D) diagonals of PQRS are equal.
5. The quadrilateral formed by joining the mid-points of the sides of a quadrilateral
PQRS, taken in order, isarhombus, if
(A) PQRSisarhombus
(B) PQRSisaparallelogram
(C) diagonals of PQRS are perpendicular
(D) diagonals of PQRS are equal.
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If angles A, B, C and D of the quadrilateral ABCD, taken in order, arein theratio
3:7:6:4,thenABCD isa

(A) rhombus (B) pardlelogram

(C) trapezium (D) kite

If bisectorsof ZA and ZB of aquadrilateral ABCD intersect each other at P, of
ZBand ZCa Q, of ZCand £D a R and of £D and £A at S, then PQRS isa
(A) rectangle (B) rhombus (C) pardlelogram

(D) quadrilateral whose opposite angles are supplementary

If APB and CQD are two parallel lines, then the bisectors of the angles APQ,
BPQ, CQP and PQD form

(A) asguare (B) arhombus

(C) arectangle (D) any other parallelogram

The figure obtained by joining the mid-points of the sides of a rhombus, takenin
order, is

(A) arhombus (B) arectangle
(C) asguare (D) any paralelogram
D and E arethe mid-points of the sidesAB and AC of AABC and O isany point on

sideBC. Oisjoinedto A. If Pand Q arethe mid-points of OB and OC respectively,
then DEQP is

(A) asguare (B) arectangle
(C) arhombus (D) aparallelogram
Thefigureformed by joining the mid-points of the sides of aquadrilateral ABCD,

takenin order, isasquare only if,
(A) ABCD isarhombus
(B) diagonalsof ABCD are equal
(C) diagonalsof ABCD are equal and perpendicular
(D) diagonals of ABCD are perpendicular.
The diagonals AC and BD of a parallelogram ABCD intersect each other at the
point O. If ZDAC = 32°and ZAOB = 70° then #DBC isequal to

(A) 24° (B) 86° (C) 3& (D) 32
Which of thefollowing isnot truefor aparallelogram?

(A) oppositesidesare equal

(B) opposite angles are equal

(C) opposite angles are bisected by the diagonals

(D) diagonals bisect each other.
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14. D and E are the mid-points of the sidesAB and AC respectively of AABC. DE is
produced to F. To provethat CF isequal and parallel to DA, we need an additional
informationwhichis

(A) ZDAE = ZEFC
(B) AE=EF
(C) DE=EF
(D) ZADE = ZECF.

(C) Short Answer Questionswith Reasoning

Sample Question 1 : ABCD is aparallelogram. If its diagonals are equal, then find
the value of ZABC.

Solution : Asdiagonals of the parallelogram ABCD are equal, it is arectangle.
Therefore, ZABC = 90°

Sample Question 2 : Diagonals of a rhombus are equal and perpendicular to each
other. Is this statement true? Give reason for your answer.

Solution : This statement is false, because diagonals of a rhombus are perpendicular
but not equal to each other.

Sample Question 3 : Three angles of a quadrilateral ABCD are equal. Is it a
parallelogram? Why or why not?

Solution: It need not be a parallelogram, because we may have ZA = /B = ZC =80°
and D = 120°. Here, £/B # £D.

Sample Question 4 : DiagonalsAC and BD of a quadrilateral ABCD intersect each
other at O such that OA : OC = 3: 2. ISABCD a parallelogram? Why or why not?

Solution : ABCD is not aparallelogram, because diagonals of a parallelogram bisect
each other. Here OA # OC.

EXERCISE 8.2

1. Diagonals AC and BD of a parallelogram ABCD intersect each other at O.
If OA =3 cm and OD = 2 cm, determine the lengths of AC and BD.

2. Diagonals of a parallelogram are perpendicular to each other. Is this statement
true? Give reason for your answer.

3. Cantheangles110°, 80°, 70° and 95° be the angles of aquadrilateral ? Why or why
not?
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Inquadrilateral ABCD, ZA + /D = 180°. What special name can be given to this
quadrilateral ?

All the angles of a quadrilateral are equal. What special name is given to this
quadrilateral ?

Diagonals of arectangle are equal and perpendicular. Isthis statement true? Give
reason for your answer.

Can dl the four angles of a quadrilateral be obtuse angles? Give reason for your
answer.

InAABC, AB=5cm,BC=8cmand CA =7 cm. If D and E are respectively the
mid-points of AB and BC, determine the length of DE.

InFig.8.1, itis given that BDEF and FDCE are parallelograms. Can you say that
BD = CD? Why or why not?

A
F E
B D C
Fig. 8.1
InFig.8.2,ABCD andAEFG aretwo D C
parallelograms. If £C = 559,
determine ZF.

Can all the angles of a quadrilateral

be acute angles? Give reason for G ¥

your answer.

Can all theangles of aquadrilateral A B
be right angles? Give reason for your E

answer. Fig. 8.2

Diagonals of a quadrilateral ABCD
bisect each other. If ZA = 35°,
determine £B.
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14. Opposite angles of a quadrilateral ABCD are equal. If AB = 4 cm,
determine CD.

(D) Short Answer Questions

Sample Question 1: Anglesof aquadrilateral areintheratio3:4:4: 7. Find al the
angles of the quadrilateral.

Solution : Let the angles of the quadrilateral be 3x, 4x, 4x and 7x.
So, 3X+ 4X + 4x + 7x = 360°

or 18x =360°, i.e., x = 20°

Thus, required angles are 60°, 80°, 80° and 140°.

Sample Question 2 : In Fig.8.3, X and Y
arerespectively themid-points of the opposite
sidesAD and BC of aparallelogramABCD.
Also, BX and DY intersect AC at Pand Q,
respectively. Show that AP= PQ = QC.

Solution : AD = BC
(Opposite sides of aparallelogram) Fig. 8.3
1

Therefore, DX = BY (EAD

1
=3 BC)
Also, DX || BY (AsAD | BC)
So, XBYD isaparallelogram (A pair of opposite sides equal and parallel)
i.e, PX || QD
Therefore, AP= PQ (From AAQD where X is mid-point of AD)
Similarly, fromACPB, CQ = PQ (D)
Thus, AP= PQ=CQ [From (1) and (2)] 2
Sample Question 3 : In Fig.8.4, AX and D Y A

CY are respectively the bisectors of the
opposite anglesA and C of a parallelogram
ABCD.

Show that AX || CY.

Fig. 8.4
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Solution : LA =Z£C
(Opposite angles of parallelogram ABCD)

1,1
Therefore, 5 ZA = 5 £C
i.e, ZYAX = ZYCX
D
Also, ZAYC + ZYCX = 180° (Because YA || CX) (2)
Therefore, ZAYC + LYAX =180° [From (1) and (2)]

So, AX || CY (Asinterior angleson the same side of thetransversal are supplementary)

EXERCISE 8.3

1. Oneangle of aquadrilateral is of 108° and the remaining three angles are equal .
Find each of the three equal angles.

2. ABCD isatrapeziuminwhichAB || DC and ZA = £B = 45°. Find angles C and
D of the trapezium.

3. Theanglebetween two altitudes of aparallel ogram through the vertex of an obtuse
angle of the parallelogram is 60°. Find the angles of the parallelogram.

4. ABCD is arhombus in which altitude from D to side AB bisects AB. Find the
angles of the rhombus.

5. EandF are points on diagonal AC of aparallelogram ABCD such that AE = CF.
Show that BFDE is a parallelogram.

A

6. Eisthemid-point of theside AD of the R Q
trapezium ABCD withAB || DC. A line
through Edrawn parallel to AB intersect
BC at F. Show that F isthe mid-point of
BC. [Hint: Join AC]

7. Through A, B and C, lines RQ, PR and B C
QP have been drawn, respectively parallel
to sides BC, CA and AB of aA ABC as

1
shownin Fig.8.5. Show that BC = > QR.

8. D, Eand F arethe mid-points of the sides _
BC, CA and AB, respectively of an Fig. 8.5
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equilateral triangle ABC. Show that A Q
DEF isalso an equilateral triangle.

9. Points P and Q have been taken on
opposite sides AB and CD,
respectively of aparallelogramABCD
such that AP = CQ (Fig. 8.6). Show
that AC and PQ bisect each other. A P B

10. InFig. 8.7, Pisthe mid-point of side Fig. 8.6
BC of a parallelogram ABCD such that Z/BAP = ZDAP. Prove that

AD = 2CD.
B P C

Fig. 8.7

(E) LongAnswer Questions

Sample Question 1: PQ and RS are two equal and parallel line-segments. Any point
M not lying on PQ or RSisjoined to Q and S and lines through P parallel to QM and
through R parallel to SM meet at N. Prove that line segments MN and PQ are equal
and parallel to each other.

Solution : We draw the figure as per the given conditions (Fig.8.8).

P Q

Fig. 8.8
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It isgiven that PQ = RS and PQ || RS. Therefore, PQSR is a parallelogram.

So, PR= QSand PR || QS (1)
Now, PR || QS
Therefore, ZRPQ + £ZPQS = 180°
(Interior angles on the same side of the transversal)
i.e, Z/RPQ + ZPQM + ZMQS = 180° 2
Also, PN || QM (By construction)
Therefore, ZNPQ + ZPQM = 180°
i.e, ZNPR + ZRPQ + ZPQM = 180° 3
o, ZNPR = ZMQS [From (2) and (3)] (@)
Smilaly, ZNRP = ZMSQ (5)
Therefore, APNR = AQMSJ[ASA, using (1), (4) and (5)]
So, PN = QM and NR = MS (CPCT)
As, PN = QM and

PN || QM,wehave PQMN isaparalelogram
So, MN = PQ and NM || PQ.

Sample Question 2 : Prove that a diagonal of a parallelogram divides it into two
congruent triangles.

Solution : See proof of Theorem 8.1 in the textbook.
Sample Question 3 : Show that the quadrilateral formed by joining the mid-pointsthe
sides of arhombus, taken in order, form arectangle.

Solution : LetABCD be arhombusand B Q, R and S be the mid-points of sides AB,
BC, CD and DA, respectively (Fig. 8.9). JoinAC and BD.
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From triangle ABD, we have

1
SP= > BD and
SP || BD (Because S and P are mid-points)
1
Similarly, RQ = > BD and RQ || BD
Therefore, SP= RQ and SP || RQ
So, PQRS is a parallelogram. Q)
Also,AC | BD (Diagonals of arhombus are perpendicular)
Further PQ || AC (From ABAC)
As SP|| BD, PQ ||AC and AC L BD,
therefore, we have SP L PQ, i.e. ZSPQ = 90°. 2

Therefore, PQRS is a rectangle] From (1) and (2)]

Sample Question 4 : A diagonal of a parallelogram bisects one of its angle. Prove
that it will bisect its opposite angle al so.
Solution : Let us draw the figure as per given condition (Fig.8.10). Init, AC isa

diagonal which bisects #BAD of the parallelogramABCD, i.e,, itisgiventhat /BAC
= ZDAC. We need to prove that £/BCA = ZDCA.

AB || CD and AC is atransversal.

Therefore, Z/BAC = «DCA (Alternate angles) (1)
Smilarly, /DAC = /BCA (FromAD || BC) 2
Butitisgiventhat /BAC= <DAC 3

Therefore, from (1), (2) and (3), we have
ZBCA = ZDCA

Fig. 8.10
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EXERCISE 8.4

A squareisinscribed in anisoscelesright triangle so that the square and thetriangle
have one angle common. Show that the vertex of the square opposite the vertex of
the common angle bisects the hypotenuse.

InaparalelogramnABCD, AB = 10 cm and AD = 6 cm. The bisector of ZA meets
DC in E. AE and BC produced meet at F. Find the length of CF.

P, Q, R and S are respectively the mid-points of the sidesAB, BC, CD and DA of
aquadrilateral ABCD in which AC = BD. Prove that PQRS is a rhombus.

P, Q, R and S are respectively the mid-points of the sidesAB, BC, CD and DA of
a quadrilateral ABCD such that AC L BD. Prove that PQRS is arectangle.

P, Q, R and S are respectively the mid-points of sidesAB, BC, CD and DA of
quadrilateral ABCD in which AC = BD and AC L BD. Prove that PQRS is a
square.

A diagonal of aparallelogram bisects one of its angles. Show that it isarhombus.

P and Q are the mid-points of the opposite sidesAB and CD of a parallelogram
ABCD. AQ intersects DPat S and BQ intersects CP at R. Show that PRQS is a
paralelogram.

ABCD isaquadrilateral in whichAB || DC and AD = BC. Provethat /A= /B
and £C = £D.

InFig. 8.11,AB || DE, AB = DE,AC || DF and AC = DE. Provethat BC || EF and
BC=EF

Fig. 8.11
E isthe mid-point of amedian AD of AABC and BE is produced to meet AC at .

1
Show that AF = 3 AC.

Show that the quadrilateral formed by joining the mid-points of the consecutive
sides of asquare is also a square.
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12.

13.

14.

15.

16.

17.

18.

E and F are respectively the mid-points of the non-parallel sides AD and BC of a

1
trapezium ABCD. Prove that EF ||AB and EF = > (AB + CD).

[Hint: Join BE and produce it to meet CD produced at G]

Provethat the quadrilateral formed by the bisectors of the anglesof aparallelogram
isarectangle.

P and Q are points on opposite sidesAD and BC of a parallelogram ABCD such

that PQ passes through the point of intersection O of its diagonas AC and BD.
Show that PQ is bisected at O.

ABCD is arectangle in which diagonal BD bisects #B. Show that ABCD is a
square.

D, E and F are respectively the mid-points of the sides AB, BC and CA of a
triangle ABC. Provethat by joining these mid-points D, E and F, thetrianglesABC
isdivided into four congruent triangles.

Provethat the linejoining the mid-points of the diagonalsof atrapeziumisparallel
to the paralel sides of the trapezium.

P is the mid-point of the side CD of a parallelogram ABCD. A line through C
paralel to PA intersectsAB at Q and DA produced at R. Provethat DA =AR and
CQ =QR.



CHAPTER 9

AREAS OF PARALLELOGRAMSAND TRIANGLES

I

(A) Main Conceptsand Results

The area of a closed plane figure is the measure of the region inside the figure:

A B\

0] (i) (iif)
Fig. 9.1

The shaded parts (Fig.9.1) represent the regions whose areas may be determined by

means of simple geometrical results. The square unit is the standard unit used in
measuring the area of such figures.

* |fAABC= A PQR, then ar (A ABC) = ar (A PQR)

Total area R of the plane figure ABCD is the sum of the areas of two triangular
regionsR and R, thatis, ar (R) =ar (R) + ar (R)

C

Fig. 9.2
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® Two congruent figures have equal areas but the converse is not always true,
® A diagona of aparallelogram dividesthe parallelogram in two triangles of equal
area,

® (i) Paralelograms on the same base and between the same parallels are equal

inarea
(i) A paralelogram and a rectangle on the same base and between the same

paralels are equal in area.

® Paralelograms on equal bases and between the same parallels are equal in area,

® Triangles on the same base and between the same parallels are equal in area,

® Triangleswith equal bases and equal areas have equal corresponding altitudes,

® Theareaof atriangleisegual to one-half of the area of arectangle/parallelogram
of the same base and between same pardlels,

® |f atriangle and a parallelogram are on the same base and between the same
parallels, the area of the triangle is equal to one-half area of the parallelogram.

(B) MultipleChoice Questions

Write the correct answer:

Sample Question 1 : The area of the figure formed by joining the mid-points of the
adjacent sides of arhombus with diagonals 12 cm and 16 cmiis

(A) 48cm? (B) 64cm? (C) 9% cm? (D) 192cm?
Solution: Answer (A)

EXERCISE9.1

Write the correct answer in each of the following :
1. Themedian of atriangledividesit into two

(A) triangles of equal area (B)  congruenttriangles
(C) righttriangles (D) isoscelestriangles
2. Inwhich of the following figures (Fig. 9.3), you find two polygons on the same
base and between the same parallels? A D
S R

£

(A) (B)
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P A B S
/S ; R \A/
Q Q R
© (D)
Fig. 9.3

3. Thefigureobtained by joining the mid-points of the adjacent sides of arectangle of
sides8cmand 6 cmiis:

(A) arectangle of area 24 cm? (B) asguare of area 25 cnv?
(C) atrapezium of area 24 cm? (D) arhombus of area 24 cnv?
4. In Fig. 9.4, the area of parallelogram b N c
ABCD is:
(A) ABxBM
M
(B) BCxBN
(C) DCxDL A L—l B
(D) AD xDL Fig. 94

5. InFig. 9.5, if parallelogram ABCD and rectangle ABEF are of equal area, then :
(A) Perimeter of ABCD = Perimeter of ABEM
(B) Perimeter of ABCD < Perimeter of ABEM
(C) Perimeter of ABCD > Perimeter of ABEM

1
(D) Perimeter of ABCD = 5 (Perimeter of ABEM)

D E
M C

Fig. 9.5
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6.

10.

The mid-point of the sides of atriangle along with any of the vertices asthe fourth
point make a parallelogram of area equal to

(A) %ar(ABC) (B) %ar(ABc:)
(©) %ar(ABC) (D) ar (ABC)

Two parallelograms are on equal bases and between the same parallels. Theratio of
their areasis

(A) 1:2 (B) 1:1 © 2:1 (D) 3:1

ABCD isaquadrilateral whose diagonal AC dividesit into two parts, equal inarea,
then ABCD

(A) isarectangle (B) isawaysarhombus
(C) isaparalelogram (D) neednot beany of (A), (B) or (C)

If atriangle and aparallelogram are on the same base and between same parallels,
then theratio of the area of the triangle to the area of parallelogram is

(A) 1:3 B) 1:2 © 3:1 (D) 1:4

ABCD isatrapezium with paralel sidesAB =acmand DC =b cm (Fig. 9.6). E
and F are the mid-points of the non-parallel sides. The ratio of ar (ABFE) and
ar (EFCD) is

(A) a:b D——"\¢
(B) ((3a+b):(@+3b E .

(©) (a+3b):(3a+h) / \
(D) (2a+b): (3a+b) A B

(C) Short Answer Questionswith Reasoning

Write True or False and justify your answer.

Sample Question 1 : If Pis any point on the median AD of a A ABC, then
ar (ABP) # ar (ACP).

Solution : False, because ar (ABD) = ar (ACD) and ar (PBD) = ar (PCD), therefore,
ar (ABP) = ar (ACP).
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Sample Question 2 : If in Fig. 9.7, PQRS E Q

F
and EFRS are two parallelograms, then P
1
ar (MFR) = 2 ar (PQRS). M
Solution : True, because ar (PQRS) = ¢ R
ar (EFRS) = 2 ar (MFR).
Fig. 9.7
EXERCISE9.2

Write True or False and justify your answer :

1. ABCD isaparalelogram and X isthe mid-point of AB. If ar (AXCD) = 24 cnm?,
then ar (ABC) = 24 cm>

2. PQRSisarectangleinscribed in aquadrant of acircle of radius 13 cm. A isany
point on PQ. If PS =5 cm, then ar (PAS) = 30 cm?

3. PQRSisaparallelogram whoseareais 180 cm? and A isany point on the diagonal
QS. The area of A ASR = 90 cm2

4. ABC and BDE are two equilateral triangles such that D is the mid-point of BC.

1
Then ar (BDE) = - ar (ABC). A—E P F B

5. InFig. 9.8, ABCD and EFGD aretwo
paralelogramsand G isthe mid-point
of CD. Then

1
ar (DPC) = 5 ar (EFGD). Fig. 0.8

(D) Short Answer Questions

Sample Question 1 : PQRSisasquare. T and U
are respectively, the mid-points of PS and QR
(Fig. 9.9). Find the area of A OTS, if PQ = 8 cm, o
where O is the point of intersection of TU and QS.

Solution : PS=PQ=8cmand TU || PQ
1 1
ST= —PS=—x8 =4cm
2 2 Q U R
PQ= TU=8cm Fig. 9.9
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1 1
oT = 2TU— 2><8—4cm

Areaof triangle OTS

1
=3 x ST x OT [Since OTSisaright angled triangl€]

1
= —2X4X 4cm2:8(;m2

Sample Question 2 : ABCD isaparallelogram and BC is produced to a point Q such
that AD = CQ (Fig. 9.10). If AQ intersects DC at P,

show that ar (BPC) =a (DPQ) A B
Solution: ar (ACP) = ar (BCP) (D)
[Triangles on the same base and between same
parallels|
D P C
ar (ADQ) = ar (ADC) 2
ar (ADC) — ar (ADP) = ar (ADQ) — ar (ADP)
ar (APC) = ar (DPQ) (3)
From (1) and (3), we get
ar (BCP) = ar (DPQ) Fig. 9.10
EXERCISE 9.3

1. InFig.9.11, PSDA is a parallelogram. Points Q and R are taken on PS such that
PQ=QR=RSand PA || QB || RC. Prove that ar (PQE) = ar (CFD).
R
P S
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X andY arepointsontheside LN of thetriangle LMN suchthat LX = XY =YN.
Through X, alineisdrawn parallel to LM to meet MN at Z (SeeFig. 9.12). Prove
that

ar (LZY) = ar (MZYX)

L
X
Y
M 7 N
Fig. 9.12

R D E C
The area of the parallelogram ABCD is
90 cm? (see Fig.9.13). Find
(i) ar (ABEF)
(i) a (ABD)
(i) ar (BEF)

A B
Fig. 9.13
In A ABC, D is the mid-point of A
AB and P is any point on BC. If Q
CQ || PD meets AB in Q
(Fig. 9.14), then provethat D
1

ar (BPQ) = P ar (ABC).

B r C

Fig. 9.14
A D

ABCD isasquare. E and F are respectively the mid-
points of BC and CD. If R is the mid-point of EF
(Fig. 9.15), prove that F

ar (AER) = ar (AFR)

Fig. 9.15
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6. Oisany point onthediagonal PR of aparallelogram PQRS (Fig. 9.16). Provethat
ar (PSO) = ar (PQO).

S R

P Q
Fig. 9.16

7. ABCD is a paralelogram in which BC is produced to E such that CE = BC
(Fig. 9.17). AE intersects CD at F.

If ar (DFB) = 3 cm?, find the area of the parallelogram ABCD.

A

Fig. 9.17

8. In trapezium ABCD, AB || DC D Q
and L is the mid-point of BC.
Through L, aline PQ || AD has
been drawn which meetsAB in
P and DC produced in Q
(Fig. 9.18). Prove that

ar (ABCD) = ar (APQD)

=~

Fig. 9.18
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9. If themid-pointsof thesidesof aquadrilateral arejoined A R D
in order, prove that the area of the parallelogram so
formed will be half of the area of the given quadrilateral
(Fig.9.19). S
[Hint: Join BD and draw perpendicular from Aon BD.] F

(E) LongAnswer Questions B

SampleQuestion 1: InFig. 9.20,ABCD isaparallelogram. P
PointsPand Q on BC trisects BC in three equal parts. Prove
that

Fig. 9.19

ar (APQ) = ar (DPQ) = ?13 ar(ABCD)

A D

P Q
Fig. 9.20

Solution :
Through P and Q, draw PR and QS parallel toAB. Now PQRSisaparallelogram and

1
its base PQ = 5 BC.
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1
ar (APD) = S (ABCD) [Same base BC and BC || AD] Q)
1
ar (AQD) = Sa (ABCD) 2
From (1) and (2), we get
ar (APD) = ar (AQD) 3
Subtracting ar (AOD) from both sides, we get
ar (APD) — ar (AOD) = ar (AQD) — ar (AOD) (4)

ar (APO) = ar (OQD),

Adding ar (OPQ) on both sidesin (4), we get
ar (APO) + ar (OPQ) = ar (OQD) + ar (OPQ)
a (APQ) = ar (DPQ)

1
Since, ar (APQ) = > ar (PQRS), therefore

1
a (DPQ) = 7 ar (PQRS)

Now, ar (PQRS) = % ar (ABCD)

Therefore, ar (APQ) = ar (DPQ)

= E ar (PQRS) = 1><—1 ar (ABCD)
2 "2 3

1
= < a (ABCD)

Sample Question 2 : InFig. 9.22, [, m, n,
are straight lines such that | || mand n
intersects | at Pand m at Q. ABCD isa
guadrilateral such that its vertex Aison .

TheverticesC and D areon mandAD || n. m
Show that ¢ b @,

B
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ar (ABCQ) = ar (ABCDP)

Solution : ar (APD) = ar (AQD) (1)
[Have same base AD and also between same parallels AD and n].

Adding ar (ABCD) on both sidesin (1), we get

ar (APD) + ar (ABCD) = ar (AQD) + ar (ABCD)

or ar (ABCDP) = ar (ABCQ)

Sample Questions 3 : In Fig. 9.23, BD || CA,

1
E is mid-point of CA and BD = - CA. Prove

2
that ar (ABC) = 2ar (DBC)
Solution : Join DE. Here BCED is a p E
parallelogram, since
BD = CE and BD || CE

ar (DBC) = ar (EBC) (1) B C
[Have the same base BC and between the same Fig. 9.23
parallels|
In A ABC, BE isthe median,
1
So, ar (EBC) = Sa (ABC)
Now, ar (ABC) = ar (EBC) + ar (ABE)
Also, ar (ABC) = 2 ar (EBC), therefore,

ar (ABC) = 2 ar (DBC).

EXERCISE 9.4

1. A point E is taken on the side BC of a parallelogram ABCD. AE and DC are
produced to meet at F. Prove that
ar (ADF) = ar (ABFC)

2. Thediagonals of aparallelogram ABCD intersect at apoint O. Through O, aline
isdrawntointersect AD at Pand BC at Q. Show that PQ dividesthe parallelogram
into two parts of equal area.

3. The medians BE and CF of a triangle ABC intersect at G. Prove that the
area of A GBC = area of the quadrilateral AFGE.
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4. InFig. 9.24, CD ||AE and CY || BA. Prove that
ar (CBX) = ar (AXY)

Fig. 9.24

5. ABCDisatrapeziuminwhichAB || DC, DC =30cmandAB =50 cm. If X and
Y are, respectively the mid-points of AD and BC, prove that

7
ar (DCYX) = g ar (XYBA)

6. InA ABC, if L and M are the points on AB and AC, respectively such that
LM || BC. Prove that ar (LOB) = ar (MOC)

7. InFig.9.25,ABCDE isany pentagon. BPdrawn parallel to AC meets DC produced
a P and EQ drawn parallel to AD meets CD produced at Q. Prove that
ar (ABCDE) = ar (APQ)
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8. |If the medians of aA ABC intersect at G show that
ar (AGB) = ar (AGC) = ar (BGC)

= l ABC

- 3 ar( )

9. InFig.9.26, X andY arethe mid-points of AC and AB respectively, QP || BC and
CYQ and BXP are straight lines. Prove that ar (ABP) = ar (ACQ).

Q A p

Y X
i : (0] i j
B C
Fig. 9.26

10. In Fig. 9.27, ABCD and AEFD are two parallelograms. Prove that
ar (PEA) = ar (QFD) [Hint: Join PD].

E/\
B P A
C D

Q

Fig. 9.27




CIRCLES
I

(A) Main Conceptsand Results

Circle, radius, diameter, chord, segment, cyclic quadrilateral.

Equal chords of a circle (or of congruent circles) subtend equal angles at the
centre,

If the angles subtended by the chords of a circle (or of congruent circles) at the
centre (or centres) are equal, then the chords are equal,

The perpendicular drawn from the centre of the circleto achord bisectsthe chord,
Theline drawn through the centre of acircle bisecting achord is perpendicular to
the chord,

Thereisone and only one circle passing through three given non-collinear points,
Equal chords of acircle (or of congruent circles) are equidistant from the centre
(or centres),

Chords equidistant from the centre of acircle are equal in length,

If two chords of a circle are equal, then their corresponding arcs are congruent
and conversely, if two arcs are congruent, then their corresponding chords are
equal,

Congruent arcs of acircle subtend equal angles at the centre,

The angle subtended by an arc at the centre is double the angle subtended by it at
any point on the remaining part of the circle,

Angles in the same segment of acircle are equal,

If aline segment joining two points subtends equal angles at two other pointslying
on the same side of the line containing the line segment, then the four points are
concyclic,
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® Thesum of either pair of opposite angles of acyclic quadrilateral is 180°,

® |f thesum of apair of opposite angles of aquadrilateral is180°, the quadrilateral is
cyclic.

(B) MultipleChoice Questions

Write the correct answer :

Sample Question 1: In Fig. 10.1, two congruent circles have centres O and O’. Arc
AXB subtends an angle of 75° at the centre O and arc A”Y B’ subtends an angle of 25°
at the centre O’. Then theratio of asccsA X Band A’Y B’ is:

Fig. 10.1

(A)2:1 (B)1:2 (©)3:1 (D)1:3

Solution : Answer (C)

Sample Question 2 : In Fig. 10.2, AB and CD are
two equal chords of acirclewith centre O. OP and OQ
are perpendicularson chordsAB and CD, respectively.
If ZPOQ = 150°, then ZAPQ isequd to

(A) 30° (B) 75°

(C) 15° (D) 60°
Solution : Answer (B)

Fig. 10.2
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EXERCISE 10.1
1. AD isadiameter of acircleand AB isachord. If AD =34 cm, AB = 30 cm, the
distance of AB from the centre of the circleis:
(A) 17 cm (B) 15cm (C©) 4cm (D) 8cm

2. InFig. 10.3,if OA=5cm, AB=8cmand OD is
perpendicular toAB, then CD isequal to:

(A) 2cm (B) 3cm

(C)4cm (D) 5cm
3. IfAB=12cm,BC=16cmandAB isperpendicular 0

to BC, then the radius of the circle passing through

the pointsA, B and Cis: C

A B

(A) 6cm (B) 8cm

(C) 10 cm (D) 12 cm \\D/
4. InFig.104,if ZABC=20° then ZAOCisequa to: Fig. 10.3

(A) 20° (B) 40° (C) 60° (D) 10°

(0)
A
200 B
C
Fig. 10.4 <

5. InFig.10.5, if AOB is a diameter of the circle

and AC = BC, then ZCAB iseqgual to:

(A) 30° (B) 60° A s B

(C) 90° (D) 45°

Fig. 10.5
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6. InFig. 10.6, if ZOAB =40° thenZACB isequal to:
(A) B0° (B) 40° (C) 60° (D) 70°

C

40°

AN B

Fig. 10.6
7. InFig.10.7,if ZDAB = 60°, ZABD = 50°, then ZACB isegud to:
(A) 60° (B) 50° (C)70° (D) 80°
D ¢
AQ\“\/S';QB
Fig. 10.7 N
8. ABCD isacyclic quadrilateral suchthatAB is
a diameter of the circle circumscribing it and
Z/ADC = 140°, then ZBAC isequal to:
(A) 80° (B) 50° B " c
(C) 40° (D) 30° (0]
9. InFig. 10.8, BC isadiameter of the circle and
Z/BAO =60° Then ZADC isequal to:
(A) 30° (B) 45°
(C) 60° (D) 120° D

Fig. 10.8
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10. InFig. 10.9, ZAOB = 90° and ZABC = 30°, then ZCAQO isequal to:
(A) 30° (B) 45° (C) e (D) 60°

(0]
-
A\/B

Fig. 10.9

(C) Short Answer Questionswith Reasoning

Write True or False and justify your answer.

Sample Question 1: The angles subtended by a chord at any two points of a circle
are equal.

Solution : False. If two pointsliein the same segment (major or minor) only, then the
angles will be equal otherwise they are not equal.

Sample Questions 2 : Two chords of acircle of lengths 10 cm and 8 cm are at the
distances 8.0 cm and 3.5 cm, respectively from the centre.

Solution: False. Asthe larger chord is at smaller distance from the centre.

EXERCISE 10.2

Write True or False and justify your answer in each of the following:

1. Two chords AB and CD of acircle are each at distances 4 cm from the centre.
Then AB = CD.

2. Two chordsAB and AC of acirclewith centre O are on the opposite sides of OA.
Then ZOAB = ZOAC.

3. Two congruent circles with centres O and O intersect at two points A and B.
Then LAOB = Z/AO'B.

4. Through three collinear points a circle can be drawn.
5. Adcircleof radius 3 cm can be drawn through two points A, B suchthat AB =6 cm.
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6. If AOB isadiameter of acircleand Cisapoint on the circle, thenAC? + BC? =
AB2

7. ABCD isacyclic quadrilateral such that £A = 90°, «B = 70°, £C = 95° and
«D =105°.

8. If A, B, C, D arefour points such that /BAC = 30° and «BDC = 60°, then D is
the centre of the circle through A, B and C.

9. IfA,B,CandD arefour pointssuchthat /BAC =45° and Z/BDC = 45°, thenA,
B, C, D are concyclic.

10. In Fig. 10.10, if AOB is adiameter and ZADC = 120°, then ZCAB = 30°.

C

Ce

Fig. 10.10
(D) Short Answer Questions

Sample Question 1 : In Fig. 10.11, AOC is a diameter of the circle and arc AXB =

1
— arc BYC. Find «BOC.

2
B

Solution : Y

1 X
As arcAXB = E arc BYC,

A et C
1 (0)
ZAOB = E ZBOC
Also ZAOB + ZBOC = 180°
Fig. 10.11

1
Therefore, E ZBOC + ZBOC = 180°
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or

Sample Question 2 :InFig. 10.12, ZABC = 45°,
prove that OA 1 OC.

1
Solution : ZABC = EZAOC

or

10.

11.

/BOC = —§>< 180°=120°

i.e, ZAOC =2/ABC =2 x 45° = 90°
OA 1L OC

Fig. 10.12

EXERCISE 10.3

If arcsAXB and CYD of acircle are congruent, find the ratio of AB and CD.

If the perpendicular bisector of a chord AB of acircle PXAQBY intersects the
circleat P and Q, prove that arc PXA = Arc PYB.

A, B and C are three points on a circle. Prove that the perpendicular bisectors of
AB, BC and CA are concurrent.

AB and AC are two equal chords of acircle. Prove that the bisector of the angle
BAC passes through the centre of the circle.

If aline segment joining mid-points of two chords of a circle passes through the
centre of the circle, prove that the two chords are parallel.

ABCD issuch aquadrilateral that A isthe centre of the circle passing through B,
C and D. Prove that

1
ZCBD + ZCDB = > ZBAD

O isthe circumcentre of the triangle ABC and D is the mid-point of the base BC.
Prove that Z/BOD = ZA.

On acommon hypotenuse AB, two right triangles ACB and ADB are situated on
opposite sides. Prove that #/BAC = #BDC.

Two chordsAB and AC of acircle subtendsanglesequal to 90° and 150°, respectively
at the centre. Find ZBAC, if AB and AC lie on the opposite sides of the centre.
If BM and CN are the perpendiculars drawn on the sides AC and AB of the
triangle ABC, prove that the points B, C, M and N are concyclic.

If alineisdrawn parallel to the base of an isoscelestriangle to intersect its equal
sides, prove that the quadrilateral so formed iscyclic.
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12. If apair of oppositesidesof acyclic quadrilateral areequal, provethat itsdiagonals
are also equal.

13. The circumcentre of the triangle ABC is O. Prove that ZOBC + ZBAC = 90°.
14. A chord of acircleisequal toitsradius. Find the angle subtended by this chord at
apoint in major segment.
15.In Fig.10.13, ZADC = 130° and chord BC = chord BE. Find ZCBE.
C

C

y, /\
130° 40°

(0}
A o B
A B
E

Fig. 10.13 Fig. 10.14

16. InFig.10.14, ZACB = 40°. Find ZOAB.

17. A quadrilateral ABCD is inscribed in a circle such that AB is a diameter and
ZADC = 130°. Find £BAC.

18. Two circles with centres O and O’ intersect at two pointsA and B. Aline PQ is
drawn parallel to OO’ through A(or B) intersecting the circles at P and Q. Prove
that PQ = 2 OO

19. In Fig.10.15, AOB is adiameter of the circleand C, D, E are any three points on
the semi-circle. Find the value of ZACD + ZBED.

D

=X )

Fig. 10.15
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20. In Fig. 10.16, £OAB = 30° and ZOCB = 57°. Find «BOC and ZAOC.

30°

57°
C

Fig. 10.16

(E) LongAnswer Questions

Sample Question 1 : Prove that two circles cannot intersect at more than two points.

Solution : Let there be two circles which intersect at three points say at A, B and C.
Clearly,A, B and C are not collinear. We know that through three non-collinear points
A, B and C one and only one circle can pass. Therefore, there cannot be two circles
passing through A, B and C. In other words, the two circles cannot intersect at more
than two points.

Sample Question 2 : Prove that among all the chords of a circle passing through a
given point insidethecirclethat oneissmallest which is perpendicular to the diameter
passing through the point.

Solution : Let P be the given point inside a circle Y
with centre O. Draw the chord AB which is

perpendicular to the diameter XY through P. Let CD

be any other chord through P Draw ON perpendicular

to CD from O. Then AONP is a right triangle o
(Fig.10.17). Therefore, its hypotenuse OP is larger A

than ON. We know that the chord nearer to the centre P/ AN
islarger than the chord which isfarther to the centre. M

Therefore, CD > AB. In other words, AB is the _
smallest of al chords passing through P, Fig. 10.17
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EXERCISE10.4

If two equal chords of a circle intersect, prove that the parts of one chord are
separately equal to the parts of the other chord.

If non-parallel sides of atrapezium are equal, provethat itiscyclic.

If P, Q and R are the mid-points of the sides BC, CA and AB of atriangleand AD
isthe perpendicular fromA on BC, provethat P, Q, R and D are concyclic.
ABCD isaparallelogram. A circle through A, B is so drawn that it intersects AD
a Pand BC at Q. Prove that B Q, C and D are concyclic.

Prove that angle bisector of any angle of atriangle and perpendicular bisector of
the oppositeside if intersect, they will intersect on the circumcircle of thetriangle.

If two chords AB and CD of a circle AYDZBWCX intersect at right angles
(see Fig.10.18), prove that arc CXA + arc DZB = arc AYD + arc BWC = semi-
circle.

D

Fig. 10.18

If ABCisanequilateral triangleinscribedinacircle

and P be any point on the minor arc BC which
does not coincide with B or C, prove that PAis X
angle bisector of #BPC.

InFig. 10.19, AB and CD are two chords of acircle
intersecting each other at point E. Prove that

1
ZAEC = 7 (Angle subtended by arc CXA a centre AU/YB
+ angle subtended by arc DY B at the centre). D

Fig. 10.19
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9. |If bisectorsof opposite angles of acyclic quadrilateral ABCD intersect the circle,
circumscribing it at the points P and Q, prove that PQ is a diameter of the circle.

10. A circle hasradius (f2 cm. It is divided into two segments by a chord of length
2 cm. Provethat the angle subtended by the chord at apoint in major segment is45°.

11. Two equa chords AB and CD of a circle when produced intersect at a point P.
Prove that PB = PD.

12. AB and AC are two chords of acircle of radiusr such that AB = 2AC. If pand g
are the distances of AB and AC from the centre, prove that 4¢ =p? + 32

13. In Fig. 10.20,0 isthe centre of the circle, «BCO = 30°. Find xand y.

A

309

Fig. 10.20
14. InFig. 10.21, O isthe centre of the circle, BD = OD and CD L AB. Find ZCAB.

C

)

D

Fig. 10.21



CHaPTER 11

CONSTRUCTIONS
I

(A) Main Conceptsand Results

To bisect agiven angle,

To draw the perpendicul ar bisector of aline segment,

To construct angles of 15°, 30°, 45°, 60°, 90°, etc.

To construct atriangle given its base, a base angle and the sum of other two sides,
To construct atriangle given its base, abase angle and the difference of other two
sides,

To construct atriangle given its perimeter and the two base angles

Geometrical construction means using only a ruler and a pair of compasses as
geometrical instruments.

(B) MultipleChoiceQuestions

Sample Question 1: With the help of aruler and a compass, it is possible to
construct an angle of :

(A) 35° (B) 40° (C) 375° (D) 475°

Solution : Answer (C)

Sample Question 2: The construction of a triangle ABC in which AB = 4 cm,
ZA = 60° isnot possible when difference of BC and AC isequal to:

(A) 35cm (B) 45cm (© 3cm (D) 25cm

Solution : Answer (B)
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EXERCISE11.1
1. Withthe help of aruler and acompassit is not possible to construct an angle of :
(A) 375° (B) 40° (C) 225° (D) 675°

2. The construction of a triangle ABC, given that BC = 6 cm, £B = 45° is not
possible when difference of AB and AC is equal to:

(A) 69cm (B) 52cm (C) 5.0cm (D)4.0cm

3. The construction of atriangle ABC, given that BC = 3 cm, £C = 60° is possible
when difference of AB and AC isequal to:

(A) 32cm (B) 31cm (© 3cm (D) 2.8cm

(C) Short Answer Questionswith Reasoning
Write True or False and give reasons for your answer.
Sample Question 1 : An angle of 67.5° can be constructed.

135°
2

1
Solution : True. As 67.5° = =3 (90° + 45°) .

EXERCISE11.2

Write True or Falsein each of the following. Give reasons for your answer:
1. Anangle of 52.5° can be constructed.
2. Anangleof 42.5° can be constructed.

3. Atriangle ABC can be constructed in which AB =5 cm, ZA = 45° and BC +
AC=5cm.

4. A triangle ABC can be constructed in which BC = 6 cm, £C = 30° and AC —
AB =4 cm.

5. Atriangle ABC can be condructed in which « B = 105°, «C= 90°and AB + BC +
AC=10cm.

6. AtriangleABC canbecongructedinwhich ~ B=60°, Z/C= 45°and AB+BC+AC=
12 cm.

(D) Short Answer Questions

Sample Question 1 : Congtruct atriangle ABC in which BC = 7.5 cm, B = 45° and
AB -AC=4cm.

Solution : See Mathematics Textbook for Class I X.
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EXERCISE 11.3

1. Draw an angle of 110° with the help of a protractor and bisect it. Measure each
angle.

2. Draw aline segment AB of 4 cm in length. Draw a line perpendicular to AB
through A and B, respectively. Are these lines parallel ?

3. Draw anangle of 80° with the help of aprotractor. Then construct angles of (i) 40°
(i1)160° and (iii) 120°.

4. Construct atrianglewhosesidesare 3.6 cm, 3.0 cm and 4.8 cm. Bisect the smallest

angle and measure each part.

Construct atriangleABCinwhichBC=5cm, £B =60° andAC + AB = 7.5cm.

Construct a square of side 3 cm.

Construct a rectangle whose adjacent sides are of lengths 5 cm and 3.5 cm.

Construct arhombus whose sideis of length 3.4 cm and one of itsanglesis 45°.

© N o’

(E) LongAnswer Questions

Sample Question 1 : Construct an equilateral triangle if its atitude is 6 cm. Give
justification for your construction.

Solution : Draw aline XY. Take any point D on thisline. Construct perpendicular PD
on XY. Cut aline segment AD from D equal to 6 cm.

Make angles
equal to 30° at A P
on both sides of

AD, say ZCAD A
and ZBAD where
BandClieon XY.
Then ABC is the
required triangle.
Justification
Since £A =30° +
30° = 60° and
AD 1BC, AABC

is an equilateral
triangle  with ~
altitude AD = X B D C Y

6cm. Fig. 11.1
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EXERCISE 11.4

Construct each of thefollowing and givejustification :

1.
2.
3.

A triangleif its perimeter is 10.4 cm and two angles are 45° and 120°.
A triangle PQR given that QR = 3cm, £ PQR = 45° and QP - PR =2 cm.

A right trianglewhen one sideis 3.5 cm and sum of other sidesand the hypotenuse
is5.5cm.

Anequilateral triangleif itsaltitudeis 3.2 cm.
A rhombus whose diagonals are 4 cm and 6 cm in lengths.



HERON'SFORMULA
I

(A) Main Conceptsand Results

Rectangle
(a) Area=length x breadth
(b) Perimeter = 2 (Ilength + breadth)

(c) Diagona = ‘/(|ength)2+(bradth)2
Square

(@) Area= (side)?

(b) Perimeter =4 x side

(c) Diagonal = \2 xside

Triangle with base (b) and altitude (h)

1
Area = —x bxh
2
Triangle with sidesasa, b, ¢
! ) ) a+b+c
() Semi-perimeter = > S

(i) Area = ‘/s(s—a)(s—b)(s—c) (Heron’s Formula)

I sosceles triangle, with base a and equal sides b
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. . a
Areaof isoscdles triangle = 4 —a®

® Equilateral triangle with side a

V3

Area= —a
4

® Parallelogram with base b and altitude h
Area = bh
® Rhombus with diagonals d, and d,

1
(@) Area= Ed1><d2

(b) Perimeter = 2,[d2 + d?

® Trapezium with parallel sidesa and b, and the distance between two parallel
sides as h.

1
Area :E(a+ b) x h

® Regular hexagon with side a
Area= 6 x Area of an equilateral triangle with sidea

= 6X§a2 = g\ﬁaz

(B) MultipleChoice Questions

Write the correct answer:

Sample Question 1 : The base of aright triangle is 8 cm and hypotenuse is 10 cm. Its
areawill be

(A) 24 cm? (B) 40 cm? (C) 48 cnv? (D) 80 cm?
Solution : Answer (A)
EXERCISE12.1

1. Anisoscelesright triangle has area 8 cm?. The length of its hypotenuseis

(A) V32 cm B) V16 cm  (C) 48 cm (D) 24 cm
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2.

EXEMPLAR PROBLEMS

The perimeter of an equilateral triangleis60 m. The areais

(A) 10/3m* (B) 15/3m*> (O) 20y3m’ (D) 10043 m?

The sides of atriangle are 56 cm, 60 cm and 52 cm long. Then the area of the
triangleis

(A) 1322cm* (B) 131lcm?* (C) 1344cm? (D) 1392cm?
The area of an equilateral triangle with side 2B emis
(A) 5.196 cm? (B) 0.866 cm? (C) 3.496 cm? (D) 1.732 cm?

The length of each side of an equilateral triangle having an area of 9\/:3, cm? is
(A) 8 cm (B) 36 cm (© 4cm (D) 6 cm

If the areaof an equilateral triangleis 1643 cm?, then the perimeter of thetriangle
5

(A) 48 cm (B) 24 cm (C)12cm (D) 36 cm
Thesidesof atriangle are 35 cm, 54 cm and 61 cm, respectively. Thelength of its
longest dltitude

(A) 165 am (B) 1045cm (C) 244/5 om (D) 28 cm

Theareaof anisoscelestriangle having base 2 cm and the length of one of the equal
sdes4cm,is

(A) y15cm?  (B) E cm® (O 215 cm? (D) 415 cm?

The edges of atriangular board are 6 cm, 8 cm and 10 cm. The cost of painting it
at the rate of 9 paise per cnm? is

(A) Rs 2.00 (B) Rs 2.16 (C) Rs 2.48 (D) Rs 3.00

(C) Short Answer Questionswith Reasoning

Write True or False and justify your answer:

Sample Question 1: If a, b, c are the lengths of three sides of atriangle, then area of

atriangle = \/s(s— a) (s—b) (s—c) , where s = perimeter of triangle.

Solution : False. Sincein Heron's formula,
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<= S(a+b+q)
2
1 _ .
= 2 (perimeter of triangle)

EXERCISE 12.2

Write True or False and justify your answer:
1. Theareaof atriangle with base 4 cm and height 6 cmis 24 cnm?.
2. Theareaof AABCis8cm?inwhich AB=AC =4cmand £ZA = 90°

. : ) : : \
3. Theareaof theisoscelestriangleis Z\/ﬁ cm?, if the perimeter is 11 cm and the
baseis 5 cm.

4. Theareaof the equilatera triangleis 20\j§ cm? whose each side is 8 cm.
If the side of a rhombus is 10 cm and one diagonal is 16 cm, the area of the
rhombusis 96 cmz.

6. The base and the corresponding atitude of aparallelogram are 10 cm and 3.5 cm,
respectively. The area of the parallelogram is 30 cn.

7. The area of a regular hexagon of side ‘@ is the sum of the areas of the five
equilateral triangleswith sidea.

8. The cost of levelling the ground in the form of atriangle having the sides 51 m,
37 m and 20 m at the rate of Rs 3 per m? is Rs 918.

9. Inatriangle, the sides are given as 11 cm, 12 cm and 13 cm. The length of the
altitude s 10.25 cm corresponding to the side having length 12 cm.

(D) ShortAnswer Questions

Sample Question 1 : Thesides of atriangular field are 41 m, 40 m and 9 m. Find the
number of rose beds that can be prepared in the field, if each rose bed, on an average
needs 900 cm? space.

Solution : Leta=41m,b=40m, c=9m.

o a+b+c _ 41+40+9
2

m=45m
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Areaof thetriangular field
= ‘/s(s—a)(s—b)(s—c)

= \/45(45—41)(45—40)(45— 9)
= \[45x 4x5x36 =180 m’

180
So, the number of rose beds = @ = 2000

Sample Question 2 : Calculate the area of the shaded region in Fig. 12.1.
Solution : For thetriangle having the sides 122 m, 1220 mand 22 m :

<= 122+1220+22:132

Areaof thetriangle = ‘/s(s—a)(s—b)(s—c)

= (132(132-122)(132-120)(132- 22)

= \/132 x10x12x110

= 1320 m?
For the triangle having the sides 22 m, 24 m and 26 m:

22 + 24+ 26_
2

36

Areaof thetriangle = |/36(36-22)(36 - 24) (36~ 26)

= J36x14x12x10

= 24105 120 m 122 m
= 24 x 10.25 m? (approx.)
= 246 m?
Therefore, the area of the shaded portion
= (1320 —246) [

= 10742 2m
Fig. 12.1
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9

EXERCISE 12.3

Find the cost of laying grassin atriangular field of sides50 m, 65 mand 65 m at the
rate of Rs 7 per m2.

Thetriangular sdewallsof aflyover have been used for advertisements. The sides of
thewdlsare 13 m, 14 mand 15 m. Theadvertisementsyield an earning of Rs2000 per
n¥ ayear. A company hired one of itswallsfor 6 months. How much rent did it pay?
From apoint intheinterior of an equilateral triangle, perpendicularsare drawn on
thethree sides. The lengths of the perpendicularsare 14 cm, 10 cm and 6 cm. Find
the area of the triangle.

The perimeter of an isoscelestriangleis 32 cm. Theratio of the equal sideto its
baseis 3 : 2. Find the area of the triangle.

Find the area of a parallelogram given in Fig. 12.2. Also find the length of the
atitude from vertex A on the side DC.

A fieldintheform of aparallelogram has sides 60
m and 40 m and one of itsdiagonalsis80 mlong.
Find the area of the parallel ogram.

The perimeter of atriangular field is 420 m and :
itssidesareintheratio 6: 7 : 8. Find the area of 17 em
thetriangular field. :
The sides of a quadrilateral ABCD are 6 cm, 8 D ;
cm, 12 cmand 14 cm (taken in order) respectively, 12 cm

and the angle between the first two sides is a Fig. 12.2
right angle. Find its area.

A rhombus shaped sheet with perimeter 40 cm and one diagonal 12 cm, is painted
on both sides at the rate of Rs 5 per m?. Find the cost of painting.

A .

10 Find the area of the trapezium PQRS with height PQ givenin Fig. 12.3
S

13 m
12 m R
7m
P Q

Fig. 12.3
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(E) LongAnswer Questions

Sample Question 1 : If each side of atriangle is doubled, then find the ratio of area
of the new triangle thus formed and the given triangle.

Solution : Leta, b, c bethe sides of thetriangle (existing) and s be its semi-perimeter.

a+b+c

Then, s=

o, 2s=a+b+c (D

Areaof the existing triangle = \/s(s— a)(s-b)(s—c)=A , say

According to the statement, the sides of the new triangle will be 2a, 2band 2c. Let S
be the semi-perimeter of the new triangle.

_2a+2b+2c

S > =a+b+c 2
From (1) and (2), we get
S=2s 3

Area of the new triangle

= JS(5-2a)(S-2b)(S- 20)

Putting the values, we get

= \2s(2s- 2a)(2s- 2)(2s- 2¢)

= \/165(3—&)(5— b)(s—c)

=4‘/s(s—a)(s— b)(s—c) =4a
Therefore, therequired ratiois 4:1.

EXERCISE12.4

1. How much paper of each shade is needed to make a kite given in Fig. 12.4, in
which ABCD is a sguare with diagonal 44 cm.
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Yellow

Red
v

14 cm
Fig. 12.4

2. Theperimeter of atriangleis50 cm. One side of atriangleis 4 cm longer than the
smaller side and the third side is 6 cm less than twice the smaller side. Find the
area of the triangle.

3. Theareaof atrapezium is 475 cm? and the height is 19 cm. Find the lengths of its
two parallel sidesif one sideis 4 cm greater than the other.

4. A rectangular plotisgiven for constructing ahouse, having ameasurement of 40 m
long and 15 min the front. According to the laws, aminimum of 3 m, wide space
should be left in the front and back each and 2 m wide space on each of other
sides. Find the largest area where house can be constructed.

5. Afiedisinthe shape of atrapezium having parallel sides 90 m and 30 m. These
sides meet the third side at right angles. The length of the fourth sideis 100 m. If
it costs Rs 4 to plough 1m? of the
field, find thetotal cost of ploughing
thefield.

6. In Fig. 12.5, A ABC has sides
AB =75 cm, AC = 6.5 cm and
BC = 7 cm. On base BC a $
parallelogram DBCE of samearea o 6.5 cm
as that of A ABC is constructed.
Find the height DF of the
parallelogram. \

7. The dimensions of a rectangle g C
ABCD are 51 cm x 25 cm. A F _ 7em
trapezium PQCD with its parallel Fig. 12.5

A
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sides QC and PD in the ratio 9 : 8, is cut off from the rectangle as shown in the

5
Fig. 126. If theareaof thetrapezium PQCD is = th part of the area of therectangle,

6
find the lengths QC and PD.
A P D
25 cm
B C
51 cm
Fig. 12.6

8. A designismade on arectangular tile of dimensions 50 cm x 70 cm as shown in
Fig. 12.7. The design shows 8 triangles, each of sides 26 cm, 17 cm and 25 cm.
Find the total area of the design and the remaining area of thetile.

125 o /}0
50 cm

70 cm

Fig. 12.7



SURFACE AREAS AND VOLUMES
I

(A) Main Conceptsand Results

Cuboid whose length = |, breadth = b and height = h
(&) Volume of cuboid =Ibh

(b) Total surface area of cuboid =2 (Ib+ bh+hl)

(c) Latera surface area of cuboid =2 h (I +b)

(d) Diagonal of cuboid = /12 +b? + h®

Cube whose edge = a

(a) Volume of cube =a?

(b) Lateral Surface area = 4&

(c) Total surface area of cube = 6a2

(d) Diagonal of cube = a,f3

Cylinder whose radius = r, height = h

(a) Volume of cylinder = wtr*h

(b) Curved surface area of cylinder = 2rrh

(c) Tota surface area of cylinder = 2itr (r + h)

Cone having height = h, radius = r and slant height = |

1
(a) Volume of cone= 3 nrh

(b) Curved surface area of cone = mrl



122 EXEMPLAR PROBLEMS

(c) Total surface area of cone= «r (I +7r)

(d) Slant height of cone (1) = yfh? +r2

® Sphere whose radius = r

4
(a) Volume of sphere= §7t r

(b) Surface area of sphere = 4nr?
® Hemisphere whose radius = r

2
(@) Volumeof hemisphere = — r

(b) Curved surface area of hemisphere = 2mr?
(c) Total surface area of hemisphere = 3mr?2

(B) MultipleChoice Questions

Write the correct answer

Sample Question 1 : In a cylinder, if radius is halved and height is doubled, the
volumewill be

(A) same (B) doubled (© haved (D) fourtimes
Solution: Answer (C)

EXERCISE 131

Write the correct answer in each of the following :
1. Theradiusof asphereis?2r, thenitsvolumewill be

4 3 87’[:['3 32 3
A —nr B 4mr3 C D —nr
A 3 (B) 4n © = D) 3
2. Thetotal surface area of acubeis 96 cnm?. The volume of the cubeis:
(A) 8cm? (B) 512cm* (C) 64cm? (D) 27cm?

3. A coneis8.4 cm high and the radius of its baseis 2.1 cm. It is melted and recast
into a sphere. The radius of the sphereis:

(A) 42cm (B) 21cm (© 24cm (D) 16cm
4. Inacylinder, radiusisdoubled and height is halved, curved surface areawill be
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(A) haved (B) doubled (C) same (D) fourtimes

r
5. Thetota surface area of a cone whose radiusis > and dant height 2| is

(A) 2nr(l+1) (B) nr(l+%) (© wr(+r) (D) 2mrl

6. Theradii of two cylindersareintheratio of 2:3 and their heightsarein theratio of
5:3. Theratio of their volumesis:

(A) 10:17 (B) 20:27 (© 17:27 (D) 20:37
7. Thelateral surface area of acubeis 256 m? The volume of the cubeis
(A) 512m? (B) 64m? (C) 216m? (D) 256m?

8. Thenumber of planks of dimensions (4 m x 50 cm x 20 cm) that can be stored in
apitwhichis16 mlong, 12mwideand 4 mdeepis

(A) 1900 (B) 1920 (C) 1800 (D) 1840

9. The length of the longest pole that can be put in a room of dimensions
(10mx 10 m x 5m) is
(A) 15m (B) 16m (C©) 10m (D) 12m

10. Theradius of ahemispherical balloonincreasesfrom6 cmto 12 cmasair isbeing
pumped into it. The ratios of the surface areas of the balloon in the two casesis
(A) 1:4 (B) 1:3 (© 2:3 (D) 2:1

(C) Short Answer Questions with Reasoning
Write True or False and justify your answer.

SampleQuestion 1: Aright circular cylinder just enclosesasphere
of radiusr as shown in Fig 13.1. The surface area of the sphereis @

equal to the curved surface area of the cylinder.
Solution @ True.
Here, radius of the sphere = radius of the cylinder =r

Diameter of the sphere = height of the cylinder = 2r @
Surface area of the sphere = 4nr? T
Curved surface area of the cylinder = 2rr (2r) = 4nr? Fig. 13.1

Sample Question 2 : An edge of a cube measures r cm. If the largest possible right

: : : : 1
circular coneis cut out of this cube, then the volume of the cone (in cm?) is gn r.
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Solution : False.
Height of the cone=r cm.
Diameter of the base=r cm.

1 (rV
Therefore, volume of the cone = —n(—j I

37\ 2
:inr3
12

EXERCISE 13.2

Write True or False and justify your answer in each of the following :

1. Thevolume of asphereisequal to two-third of the volume of a cylinder whose
height and diameter are equal to the diameter of the sphere.

2. Iftheradiusof aright circular coneishalved and height isdoubled, the volumewill
remain unchanged.

3. Inaright circular cone, height, radius and slant height do not always be sides of a
right triangle.

4. If theradius of acylinder is doubled and its curved surface areais not changed,
the height must be halved.

5. The volume of the largest right circular cone that can be fitted in a cube whose
edgeis 2r equalsto the volume of a hemisphere of radiusr.

6. A cylinder and aright circular cone are having the same base and same height.
The volume of the cylinder is three times the volume of the cone.

7. A cone, a hemisphere and a cylinder stand on equal bases and have the same
height. Theratio of their volumesis1:2: 3.

8. If thelength of the diagonal of acubeis 6\/§ cm, then the length of the edge of
the cube is 3 cm.

9. If asphereisinscribed in acube, then the ratio of the volume of the cube to the
volume of the sphere will be 6 : .

10. If the radius of a cylinder is doubled and height is halved, the volume will be
doubled.
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(D) Short Answer Questions

Sample Question 1: The surface area of a sphere of radius 5 cm is five times the
area of the curved surface of acone of radius4 cm. Find the height and the volume of

the cone (taking = %).

Solution: Surface area of the sphere = 4 x 5 x 5 cm?
Curved surface area of the cone =7 x 4 x | cm?,
where | isthe slant height of the cone.
According to the statement

dnx5x5=5xmx4x]|

or | = 5cm.
Now, 2= K +r?
Therefore, (5)2 =+ (4)2

where histhe height of the cone

or (52— (4)?= h?

or (5+4)(5-4)= h?

or 9= h?

or h=3cm

1
Volume of Cone = £ nrh

= 1><2><4>< 4 x3cm?
3 7

22 x 16 .
= 7 cm

352 _
== cm? = 50.29 cm? (approximately)

Sample Question 2: The radius of a sphere is increased by 10%. Prove that the
volumewill beincreased by 33.1% approximately.

4
Solution: The volume of a sphere = Enr‘?’
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10% increasein radius= 10%r

Increased radi L r 11r
— 4 =1 = =
necr radius = r 10 0

The volume of the sphere now becomes

4 (11 T 4 1331 ,
=T =r| = —mx——r
3 |10 3" 1000

ﬂTc><1.331r3
3

4 4
Increase in volume = 3" x1.331r3— grcr3

= ig‘m 1.331-1) = %nrsx.331

2331
Percentage increase in volume= S e 100 | =331
3
=7r

3

EXERCISE 13.3

1. Meta spheres, each of radius 2 cm, are packed into arectangular box of internal
dimensions 16 cm x 8 cm x 8 cm. When 16 spheres are packed the box isfilled
with preservative liquid. Find the volume of thisliquid. Give your answer to the

nearest integer. [ Usen=3.14
2. A storage tank is in the form of a cube. When it is full of water, the volume of

water is15.625 me.If the present depth of water is 1.3 m, find the volume of water
aready used from the tank.

3. Find the amount of water displaced by a solid spherical ball of diameter 4.2 cm,
when it is completely immersed in water.

4. How many sguare metres of canvasisrequired for aconical tent whose height is
3.5 m and the radius of the baseis 12 m?



SURFACE AREASAND VOLUMES 127

5. Two solid spheres made of the same metal have weights 5920 g and 740 g,
respectively. Determine the radius of the larger sphere, if the diameter of the
smaller oneis5cm.

6. A school provides milk to the students daily in acylindrical glasses of diameter
7 cm. If the glassisfilled with milk upto an height of 12 cm, find how many litres
of milk is needed to serve 1600 students.

7. A cylindrical roller 2.5 min length, 1.75 min radius when rolled on aroad was
found to cover the area of 5500 m2. How many revolutions did it make?

8. A smal village, having apopulation of 5000, requires 75 litres of water per head per
day. Thevillage has got an overhead tank of measurement 40 m x 25m x 15m. For
how many days will the water of thistank last?

9. A shopkeeper has one spherical laddoo of radius 5cm. With the same amount of
material, how many laddoos of radius 2.5 cm can be made?

10. A right triangle with sides 6 cm, 8 cm and 10 cm is revolved about the side 8 cm.
Find the volume and the curved surface of the solid so formed.

(E) LongAnswer Questions

Sample Question 1: Rain water which falls on aflat rectangular surface of length 6 m
and breadth4 mistransferred into acylindrical vessal of internal radius20cm. What will
be the height of water in the cylindrical vessdl if the rain fall is 1 cm. Give your answer
to the nearest integer. (Take T = 3.14)

Solution : Let the height of the water level in the cylindrical vessel be h cm
Volume of the rain water = 600 x 400 x 1 crr®
Volume of water in the cylindrical vessel =m (20)2 x h cm?
According to statement
600 x 400 x 1= 1 (20)* x h

h—@ =191
or =32 M= cm

EXERCISE 134

1. A cylindrical tube opened at both the ends is made of iron sheet which is2 cm
thick. If the outer diameter is 16 cm and itslength is 100 cm, find how many cubic
centimeters of iron has been used in making the tube ?

2. A semi-circular sheet of metal of diameter 28cm is bent to form an open conical
cup. Find the capacity of the cup.
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3. Aclothhavinganareaof 165 m? isshaped into the form of aconical tent of radius
5m

() How many students can sit in the tent if a student, on an average, occupies
5
;mz on the ground?

(i)  Find the volume of the cone.

4. Thewater for afactory isstored in ahemispherical tank whose internal diameter
is 14 m. Thetank contains 50 kilolitres of water. Water is pumped into the tank to
fill to its capacity. Cal cul ate the volume of water pumped into the tank.

5. The volumes of the two spheres are in the ratio 64 : 27. Find the ratio of their
surface areas.

6. A cubeof side4 cm containsaspheretouchingitssides. Find thevolumeof thegapin
between.

7. A sphereand aright circular cylinder of the same radius have equal volumes. By
what percentage does the diameter of the cylinder exceed its height ?

8. 30circular plates, each of radius 14 cm and thickness 3cm are placed one above
the another toformacylindrical solid. Find :

(i) the total surface area
(i) volume of the cylinder so formed.
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(A) Main Conceptsand Results

Statistics

Meaning of ‘statistics', Primary and secondary data, Raw/ungrouped data, Range of
data, Grouped data-class intervals, Class marks, Presentation of data - frequency
distribution table, Discrete frequency distribution and continuous frequency distribution.

®  Graphical representation of data:
(i) Bar graphs
(i) Histogramsof uniform width and of varying widths
(i)  Frequency polygons

® Measures of Central tendency

(& Mean
(i) Mean of raw data

where X, X, ..., X, are n observations.
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(i) Mean of ungrouped data

- Z fiX
X= Z 7

where f's are frequencies of x’s.
(b) Median

A median isthe value of the observation which divides the datainto two equal parts,
when the datais arranged in ascending (or descending) order.

Calculation of Median

When the ungrouped datais arranged in ascending (or descending) order, the median
of datais calculated asfollows:

(i) When the number of observations (n) is odd, the median isthe value of the

th
(nTﬂ) observation.

(i)  When the number of observations (n) is even, the median isthe average or

th th
mean of the (gj and @ +1j observations.

(c) Mode

The observation that occurs most frequently, i.e., the observation with maximum
frequency iscalled mode. Mode of ungrouped data can be determined by observation/

inspection.
Probability
e Random experiment or simply an experiment
e Outcomes of an experiment
e Meaning of atrial of an experiment
e Theexperimental (or empirical) probability of an event E (denoted by P(E))
isgiven by
Number of trialsin which the event hashappened
Totd number of trials

e Theprobability of an event E can be any number from 0 to 1. It can also be
0 or 1in some special cases.

P(E) =
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(B) Multiple Choice Questions
Write the correct answer in each of the following :

Sample Question 1: The marks obtained by 17 studentsin a mathematics test (out of
100) aregiven below :

91, 82, 100, 100, 96, 65, 82, 76, 79, 90, 46, 64, 72, 68, 66, 48, 49.
The range of the dataiis:

(A) 46 (B) 54 (©) 90 (D) 100
Solution : Answer (B)
Sample Question 2: The class-mark of the class 130-150 is:

(A) 130 (B) 135 (C) 140 (D) 145
Solution : Answer (C)

Sample Question 3 : A dieisthrown 1000 times and the outcomes were recorded as
follows:

Outcome 1 2 3 4 5 6
Frequency 180 150 160 170 150 190

If the dieisthrown once more, then the probability that it shows5is:

2 3 4 s

(A) 5 B) % © = O =

Solution : Answer (B)
EXERCISE 14.1

Write the correct answer in each of the following :
1. Theclass mark of the class90-120 is:

(A) 90 (B) 105 (C) 15 (D) 120
2. Therange of the data:

25,18, 20, 22, 16, 6,17, 15, 12, 30, 32, 10, 19, 8,11, 20 is

(A) 10 (B) 15 (C) 18 (D) 26
3. Inafrequency distribution, the mid value of aclassis 10 and the width of the class

is6. Thelower limit of theclassis:

(A) 6 B) 7 (C) 8 (D) 12
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Thewidth of each of five continuous classesin afrequency distribution is5 and the
lower class-limit of thelowest classis 10. Theupper class-limit of the highest classis:

(A) 15 (B) 25 (C) 35 (D) 40

Let m be the mid-point and | be the upper class limit of a class in a continuous
frequency distribution. Thelower classlimit of theclassis:

(A) 2m+| (B) 2m-| () m-l (D) m-2
The class marks of afrequency distribution are given asfollows::

15, 20, 25, ...

The class corresponding to the class mark 20 is:

(A) 125-175 (B) 175-225 (C) 185-215 (D) 195-205
Inthe classintervals 10-20, 20-30, the number 20isincludedin :

(A) 10-20 (B) 20-30

(C) boththeintervals (D) noneof theseintervals

A grouped freguency table with class intervals of equal sizes using 250-270
(270 not included in thisinterval) as one of the classinterval is constructed for the
following data:

268, 220, 368, 258, 242, 310, 272, 342,

310, 290, 300, 320, 319, 304, 402, 318,

406, 292, 354, 278, 210, 240, 330, 316,

406, 215, 258, 236.

The frequency of the class 310-330 is:

(A) 4 (B) 5 (© 6 (D) 7

A grouped frequency distribution table with classes of equal sizes using 63-72
(72 included) as one of the classis constructed for the following data:

30, 32,45, 54, 74,78, 108, 112, 66, 76, 88,

40, 14, 20, 15, 35, 44, 66, 75, 84, 95, 96,

102,110, 88, 74,112, 14, 34, 44.

The number of classesin the distribution will be:

(A) 9 (B) 10 ©C 1n (D) 12
To draw ahistogram to represent the following frequency distribution :

Class interval 5-10 10-15 15-25 25-45 45-75

Frequency 6 12 10 8 15
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11.

12.

13.

14.

15.

16.

17.

the adjusted frequency for the class 25-45is::

(A) 6 B) 5 © 3 (D) 2

The mean of five numbersis 30. If one number is excluded, their mean becomes
28. The excluded number is:

(A) 28 (B) 30 © 35 (D) 38
If the mean of the observations :

X, X+3,Xx+5 x+7,x+10

is 9, the mean of the last three observationsis

1 2 1 2
A 10= B 10— C 11— D 11—
() 103 ®) 0T  (© U3 (D) 17
If X representsthe mean of nobservations x, X,, ..., X,, then value of D (% —X) is:
i=1l
(A) -1 B) O ©c 1 (D) n-1
If each observation of the data isincreased by 5, then their mean
(A) remainsthe same (B) becomes5timestheoriginal mean
(C) isdecreased by 5 (D) isincreased by 5
Let X bethemeanof x , X, ..., x and ¥ themeanofy,y, ..,y .If Z isthe
mean of X, X,, ... , X, Y, Yo -, Y, then Zisequal to
X+y X+y X+y
A X+y (B — © — ® -
If % isthemean of x,, X,, ..., X, then for a= 0, the mean of ax, ax,, .., ax, XL,
a
ﬁ e % is
a
1 1\ X 1\ X (a+i)i
(A) [a+—)¥ (B) (a+—)— (© (a+—j— (D) \ _ a/
a a2 a/n n
If X, %, X5, ..., X, aethe means of ngroupswithn, n, ..., n_number of

observations respectively, then the mean X of al the groups taken together is
givenby :
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! 2N% 2n% > 0%
W) 2% @ S (©) Z (D) -
n

18. The mean of 100 observations is 50. If one of the observations which was 50 is
replaced by 150, the resulting mean will be:
(A) 505 (B) 51 (C) 515 (D) 52

19. There are 50 numbers. Each number is subtracted from 53 and the mean of the
numbers so obtained is found to be —3.5. The mean of the given numbersis:
(A) 465 (B) 495 (C) 535 (D) 56.5

20. The mean of 25 observationsis 36. Out of these observations if the mean of first

13 observationsis 32 and that of thelast 13 observationsis 40, the 13" observation
is:

(A) 23 (B) 36 (C) 38 (D) 40
21. The median of the data
78,56, 22, 34, 45, 54, 39, 68, 54, 84 is
(A) 45 (B) 495 (C) 54 (D) 56
22. For drawing afrequency polygon of acontinousfrequency distribution, weplot the
points whose ordinates are the frequencies of the respective classes and abcissae
arerespectively :
(A)  upper limits of the classes (B) lower limits of the classes
(C) class marks of the classes (D)  upper limitsof perceeding classes
23. Median of thefollowing numbers:
4,4,5,7,6,7,7,12,3is
(A) 4 (B) 5 € 6 (D) 7
24. Mode of the data
15, 14,19, 20, 14, 15, 16, 14, 15, 18, 14,19, 15,17,15 is
(A) 14 (B) 15 (C) 16 (D) 17
25. In asample study of 642 people, it was found that 514 people have a high school

certificate. If aperson is selected at random, the probability that the person has a
high school certificateis:

(A) 05 (B) 06 (C) 07 (D) 08
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26.

27.

28.

29.

In asurvey of 364 children aged 19-36 months, it was found that 91 liked to eat
potato chips. If achildis selected at random, the probability that he/she does not
like to eat potato chipsis:

(A) 025 (B) 050 (C) 075 (D) 0.80

In a medical examination of students of a class, the following blood groups are
recorded:

Blood group A AB B (@)
Number of students 10 13 12 5

A student is selected at random from the class. The probability that he/she has
blood group B, is:

1 13 3 1
& ® 5 O 3 0 3

Two coins are tossed 1000 times and the outcomes are recorded as below :

Number of heads 2 1 0
Frequency 200 550 250

Based on thisinformation, the probability for at most one head is

1 1 4 3

A T ® © 3 © 3

80 bulbs are selected at random from alot and their lifetime (in hrs) isrecorded in
the form of afrequency table given below :

Life time (in hours) 300 500 700 900 1100

Frequency 10 12 23 25 10

One bulb is selected at random from the lot. The probability that its life is 1150
hours, is

(A) == B = © 0 (D) 1
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30. Refer to Q.29 above :

The probability that bulbs selected randomly from the lot has life less than 900
hoursis:

wz ® = © = © =

(C) Short Answer Questionswith Reasoning

Sample Question 1 : The mean of the data :

2,8,6,54,5,6,3,6,4,9,1,5,6,5

isgivento be5. Based onthisinformation, isit correct to say that the mean of the data:
10, 12,10, 2,18, 8,12, 6,12, 10, 8, 10, 12, 16, 4

is 10? Give reason.

Solution : Itiscorrect. Sincethe 2nd datais obtained by multiplying each observation
of 1st data by 2, therefore, the mean will be 2 times the mean of the 1st data.

Sample Question 2 : In a histogram, the areas of the rectangles are proportional to
the frequencies. Can we say that the lengths of the rectangles are also proportional to
the frequencies?

Solution: No. It istrue only when the class sizes are the same.

SampleQuetion 3: Consider thedata: 2, 3,9, 16, 9, 3, 9. Since 16 isthe highest value
in the observations, isit correct to say that it is the mode of the data? Give reason.

Solution : 16 isnot the mode of the data. The mode of a given datais the observation
with highest frequency and not the observation with highest value.

EXERCISE 14.2
1. Thefrequency distribution:

Marks 0-20 20-40 40-60 60-100
Number of Sudents 10 15 20 25

has been represented graphically asfollows:
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Y 20 40 60 80 100
Marks —

Fig. 14.1
Do you think this representation is correct? Why?

2. Inadiagnostic test in mathematics given to students, the following marks (out of
100) are recorded:

46,52, 48, 11, 41, 62, 54, 53, 96, 40, 98, 44
Which ‘average’ will be a good representative of the above data and why?

3. A child says that the median of 3, 14, 18, 20, 5 is 18. What doesn’t the child
understand about finding the median?

4. A football player scored the following number of goalsin the 10 matches:
1,3,25,8,6,1,4,7,9
Since the number of matchesis 10 (an even number), therefore, the median

_ 5™ observation + 6" observation
2

_8+46_
)
Is it the correct answer and why?

5. Isit correct to say that in a histogram, the area of each rectangle is proportional to
the class size of the corresponding class interval ? If not, correct the statement.

7

6. Theclass marksof acontinuous distribution are:
1.04,1.14,1.24,1.34,1.44, 1.54 and 1.64
Isit correct to say that the last interval will be 1.55 - 1.73? Justify your answer.
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7. 30 children were asked about the number of hoursthey watched TV programmes
last week. The results are recorded as under :

Number of hours 0-5 5-10 10-15 | 15-20
Frequency 8 16 4 2

Can we say that the number of children who watched TV for 10 or more hours a
week is 227 Justify your answer.
8. Can the experimental probability of an event be a negative number? If not, why?
9. Cantheexperimental probability of an event be greater than 1? Justify your anwer.
10. Asthe number of tosses of a coin increases, the ratio of the number of headsto the

1
total number of tosses will be E . Isit correct? If not, write the correct one.

(D) Short Answer Questions

Sample Question 1 : Heights (in cm) of 30 girls of Class I X are given below:
140, 140, 160, 139, 153, 153, 146, 150, 148, 150, 152,

146, 154, 150, 160, 148, 150, 148, 140, 148, 153, 138,

152, 150, 148, 138, 152, 140, 146, 148.

Prepare a frequency distribution table for this data.

Solution : Frequency distribution of heightsof 30 girls

Height Tally Marks Frequency
(in cm)
138 [
139 |
140 [11
146 [11
148 ™ |
150 NN
152 [1]
153 [11

154 |
160 [

N P W Wolo WwhEFEN

Total 30
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Sample Question 2 : The following observations are arranged in ascending order :
26, 29, 42,53, x,x+ 2,70, 75, 82,93

If the median is 65, find the value of x.

Solution : Number of observations (n) = 10, which is even. Therefore, median isthe

th th
n
mean of [Ej and (2 +1) observation, i.e., 5" and 6™ observation.

Here, 5h observation = x
6h observation= x + 2

X+ (X+2
Median = %:x+l
Now, X+ 1= 65(Given)
Therefore, X= 64

Thus, the value of x is 64.
Sample Question 3 : Hereis an extract from a mortality table.

Age (in years) Number of persons surviving out
of a sample of one million
60 16090
61 11490
62 8012
63 5448
64 3607
65 2320

() Based on thisinformation, what is the probability of aperson ‘aged 60" of
dying within ayear?
(i) What isthe prabability that aperson ‘aged 61’ will live for 4 years?
Solution :
(i) We seethat 16090 persons aged 60, (16090-11490), i.e., 4600 died before
reaching their 61¢ birthday.
4600 460

Therefore, P ed 60 die with = =
erefore, P(a person ag iewithin ayear) 16090 1609
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(i)  Number of persons aged 61 years = 11490
Number of persons surviving for 4 years = 2320

2320 232

P(a person aged 61 will live for 4 years) = 11290 - TS

EXERCISE 14.3

1. Theblood groups of 30 students are recorded as follows:
A,B,0O,A AB,O,A,0O,B,A,O,B,A AB,B,A, AB, B,
A A, OA AB,B,A O B,A,B,A
Prepare a frequency distribution table for the data.
2. Thevalueof T upto 35 decimal placesisgiven below:
3. 14159265358979323846264338327950288
Make afrequency distribution of the digits 0 to 9 after the decimal point.

3. The scores (out of 100) obtained by 33 students in a mathematics test are as
follows:

69, 48, 84, 58, 48, 73, 83, 48, 66, 58, 84
66, 64, 71, 64, 66, 69, 66, 83, 66, 69, 71
81,71, 73, 69, 66, 66, 64, 58, 64, 69, 69
Represent this datain the form of afrequency distribution.
4. Prepareacontinuous grouped frequency distribution from the following data:

Mid-point Frequency
5 4
15 8
25 13
35 12
45 6

Also find the size of classintervals.

5. Convert the given frequency distribution into a continuous grouped frequency
distribution:
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6.

Class interval Fregquency
150-153 7
154-157 7
158-161 15
162-165 10
166-169 5
170-173 6

Inwhichintervalswould 153.5 and 157.5 be included?
The expenditure of afamily on different headsin amonth is given below:

141

Head Food | Education |Clothing/ House Rent |Others | Savings
Expenditure | 4000 2500 1000 3500 2500 1500
(in Rs)

Draw a bar graph to represent the data above.
Expenditure on Education of a country during afive year period (2002-2006), in

crores of rupees,

isgiven below:

Elementary education
Secondary Education
University Education
Teacher's Training
Social Education

Other Educational Programmes

Cultura programmes
Technical Education

240
120

190
20

10
15
25
125

Represent the information above by a bar graph.

Thefollowing table givesthe frequencies of most commonly used lettersa, e, i, 0,
r, t, u from apage of abook :

L etters

a e i

(0) r

t

Frequency

75 125 80

70 80

95

75

Represent the information above by a bar graph.
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10.

11.

12.

13.

14.

15.
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If the mean of the following datais 20.2, find the value of p:

X

10

15

20 | 25

30

6

8

p | 10

6

Obtain the mean of thefollowing distribution:

Frequency Variable
4 4
8 6
14 8
n 10
3 12

A class consists of 50 students out of which 30 are girls. The mean of marks
scored by girlsin atest is 73 (out of 100) and that of boysis 71. Determine the
mean score of the whole class.

Mean of 50 observationswas found to be 80.4. But later on, it was discovered that
96 was misread as 69 at one place. Find the correct mean.

Ten observations 6, 14, 15, 17, x + 1, 2x — 13, 30, 32, 34, 43 are written in an
ascending order. The median of the datais 24. Find the value of x.

The points scored by a basket ball team in a series of matches are as follows:
17,2,7,27,25,5,14,18, 10, 24,48, 10, 8, 7, 10, 28

Find the median and mode for the data.

In Fig. 14.2, there is a histogram depicting daily wages of workersin a factory.
Construct the frequency distribution table.

W
(=]
1
T

S
<
!

T

W
=}
!

T

Number of workers —>
()
[—)

—
=}
t

1 1 S

50 100 150 200 250 300 350 400
Wage (in Rupees) >
Fig. 14.2

-}
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16. A company selected 4000 households at random and surveyed them to find out a
rel ationship between incomelevel and the number of television setsinahome. The
information so obtainedislisted inthefollowing table:

Monthly income Number of Televisions/household
(in Ry 0 1 2 Above 2
< 10000 20 80 10 0
10000 - 14999 10 240 60 0
15000 - 19999 0 380 120 30
20000 - 24999 0 520 370 80
25000 and above 0 1100 760 220

Find the probability:

() of ahousehold earning Rs 10000 — Rs 14999 per year and having exactly

onetelevision.

(i)  of ahousehold earning Rs 25000 and more per year and owning 2 televisions.

(i) of ahousehold not having any television.

17. Twodicearethrown simultaneously 500 times. Each time the sum of two numbers
appearing on their topsis noted and recorded as given in the following table:

Sum Frequency
2 14
8 30
4 42
5 55
6 72
7 75
8 70
9 53
10 46
n 28
12 15
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18.

19.

20.
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If the dice are thrown once more, what is the probability of getting asum

0 37 (i)  morethan 10?

(i) lessthan or equal to 57 (iv)  between 8 and 12?

Bulbs are packed in cartons each containing 40 bulbs. Seven hundred cartons
were examined for defective bulbs and the results are given in the following table:

Number of defectivebulbs| 0 | 1 | 2 | 3 | 4 | 5| 6/ morethan 6
Freqguency 400/180( 48| 41|18 | 8 | 3 2

One carton was selected at random. What is the probability that it has
(i)  nodefectivebulb?

(i)  defective bulbsfrom 2to 67

(i)  defective bulbslessthan 4?

Over the past 200 working days, the number of defective parts produced by a
machineisgiveninthefollowingtable:

Number of O(1(2|3(4(5(6|7|8 |9(10/11|12|13
defective parts

Days 50/32/22/18/12/12|/10/10/10 /8| 66 |2 |2

Determinethe probability that tomorrow’s output will have

() no defective part

(i)  atleast one defective part

(i) not more than 5 defective parts

(iv)  more than 13 defective parts

A recent survey found that the ages of workersin afactory isdistributed asfollows:

Age (in years) 20- 29| 30- 39| 40- 49| 50- 59 | 60 and above

Number of workers 38 27 86 46 3

If apersonis selected at random, find the probability that the person is:
0] 40 years or more
(i) under 40 years



STATISTICSAND PROBABILITY 145

(i)  having age from 30 to 39 years
(iv)  under 60 but over 39 years

(E) LongAnswer Questions

Sample Question 1: Following is the frequency distribution of total marks obtained
by the students of different sections of Class VIII.

Marks 100 - 150 | 150 - 200 |200 - 300 | 300 - 500 | 500 - 800
Number of students 60 100 100 80 180

Draw ahistogram for the distribution above.
Solution: Inthegiven frequency distribution, the classintervalsare not of equal width.

Therefore, wewould make modificationsin thelengths of the rectanglesin the histogram
so that the areas of rectangles are proportional to the frequencies. Thus, we have:

Marks Frequency | Width of the class | Length of the rectangle
100 - 150 60 50 @x60= 60
50
50
150- 200 100 50 %x100=100
200 - 300 100 100 2><100—50
- 100
300 - 500 80 200 20, 80-20
' 200
500 - 800 180 300 >0 x180=30
' 300

Now, we draw rectangles with lengths as given in the last column. The histogram
of the datais given below :
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Sample Question 2 : Two sections of Class IX having 30 students each appeared for
mathematics olympiad. The marks obtained by them are shown below:

46 31
93 72
27 44
77 62

74 68 42
53 59 38
63 58 43
53 40 71

54 14 61
16 88 75
81 64 67
60 58 45

83
56
36
42

48 37 26 8

46 66 45 61
49 50 76 38
34 46 40 59

64
54
47
42

57
27
55
29

Construct agroup frequency distribution of the dataabove using the classes 0-9, 10-19
etc., and hence find the number of students who secured more than 49 marks.

Solution :

Class Tally Marks Frequency
09 | 1
10-19 | 2
20-29 [ 4
30-39 M | 6
40-49 NJ THY TR 15
50-59 N TN T 12
60-69 ™ T 10
70-79 ™ | 6
80-89 [1] 3
90-99 | 1
Total 60
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From the table above, we find that the number of students who secure more than 49
marksis(12+10+6+3+1),i.e, 32.

EXERCISE 144

1. Thefollowing are the marks (out of 100) of 60 students in mathematics.
16, 13, 5, 80, 86, 7, 51, 48, 24, 56, 70, 19, 61, 17, 16, 36, 34, 42, 34, 35, 72, 55, 75,
31,52, 28,72,97,74, 45, 62, 68, 86, 35, 85, 36, 81, 75, 55, 26, 95, 31, 7, 78, 92, 62,
52,56, 15, 63,25, 36, 54, 44, 47, 27,72, 17, 4, 30.
Construct agrouped frequency distribution table with width 10 of each classstarting
from0- 9.
2. Referto Q1 above. Construct agrouped frequency distribution table with width 10
of each class, in such away that one of the classesis 10 - 20 (20 not included).

3. Draw ahistogram of thefollowing distribution:

Heights (in cm) Number of students
150- 153 7
153- 156 8
156 - 159 14
159- 162 10
162 - 165 6
165- 168 5

4. Draw ahistogram to represent the following grouped frequency distribution :

Ages (in years) Number of teachers
20-24 10
25-29 28
30-34 32
35-39 48
40- 44 30
45 - 49 35
50-54 12
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5. The lengths of 62 leaves of a plant are measured in millimetres and the data is
represented inthefollowing table:

Length (in mm) Number of leaves
118- 126 8
127-135 10
136- 144 12
145- 153 17
154 - 162 7
163-171 5
172-180 3

Draw a histogram to represent the data above.
6. Themarks obtained (out of 100) by aclass of 80 students are given below :

Marks Number of students
10- 20 6
20- 30 17
30-50 15
50- 70 16
70- 100 26

Construct a histogram to represent the data above.

7. Followingtable showsafrequency distribution for the speed of cars passing through
at aparticular spot on ahigh way :

Class interval (km/h) Frequency
30-40 3
40 - 50 6
50- 60 25
60- 70 65
70-80 50
80-90 28
90- 100 14

Draw a histogram and frequency polygon representing the data above.
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8. RefertoQ.7:

149

Draw the frequency polygon representing the above data without drawing the

histogram.

9. Following table gives the distribution of students of sectionsA and B of a class
according to the marks obtained by them.

Section A Section B
Marks Frequency Marks Frequency
0-15 5 0-15 3
15-30 12 15-30 16
30-45 28 30-45 25
45 - 60 30 45 - 60 27
60 - 75 35 60 - 75 40
75-90 13 75-90 10

Represent the marks of the students of both the sections on the same graph by two
frequency polygons.What do you observe?

10. The mean of thefollowing distributionis50.

X f

10 17
30 5a + 3
50 32
70 Ta—11
90 19

Find the value of a and hence the frequencies of 30 and 70.

11. The mean marks (out of 100) of boys and girlsin an examination are 70 and 73,
respectively. If the mean marks of all the students in that examination is 71, find
theratio of the number of boys to the number of girls.

12. A total of 25 patients admitted to a hospital are tested for levels of blood sugar,
(mg/dl) and the results obtained were asfollows :

87 71
77 69
85 54
73 78
81 78

83
76
70
68
81

67 85
65 85
68 80
8 73
77 75

Find mean, median and mode (mg/dl) of the above data.
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DESIGN OF THE QUESTION PAPER
I

MATHEMATICS — CLASS IX

Time : 3 Hours Maximum Marks : 80

The weightage or the distribution of marks over different dimensions of the question
paper shall be as follows:

1. Weightageto Content/ Subject Units

S.No. Units Marks
1. Number Systems 06
2. Algebra 20
3. Coordinate Geometry 06
4. Geometry 22
5. Mensuration 14
6. Statistics and Probability 12

2. Weightageto Formsof Questions

S.No. Forms of Marks for each | Number of | Total Marks
Questions Question Questions
1. MCQ 01 10 10
2. SAR 02 05 10
3. SA 03 10 30
4, LA 06 05 30
Total 30 80
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3. Schemeof Options

All questions are compulsory, i.e., there is no overall choice. However, internal
choices are provided in two questions of 3 marks each and 1 question of 6 marks.

4. Weightageto Difficulty level of Questions

S.No. Estimated Difficulty Percentage of Marks
Level of Questions
Easy 20
. Average 60
3. Difficult 20

Note

A question may vary in difficulty level from individual to individual. As such, the
assessment in respect of each question will be made by the paper setter/ teacher on
the basis of general anticipation from the groups as whole taking the examination. This
provision is only to make the paper balanced in its weight, rather to determine the
pattern of marking at any stage.
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BLUE PRINT
MATHEMATICS—CLASS I X
Forms of Questions - | MCQ SAR SA LA Total
Content Units
\!

NUMBER SYSTEMS 1(1) 2(1) 3(1) - 6(3)

ALGEBRA

Polynomials, Linear

Equations in

Two Variables 1(1) 4(2) 9(3) 6 (1) 20(7)

COORDINATE

GEOMETRY 1(1) 2(1) 3(1) - 6(3)

GEOMETRY

Introduction to Euclid’s

Geometry, Lines and

Angles, Triangles,

Quadrilaterals, Areas,

Circles, Constructions 44 - 6(2) 12 (2) 22 (8)

MENSURATION

Areas, Surface areas

and Volumes 2(2) — 6(2) 6(1) 14 (5)

STATISTICS AND

PROBABILITY

Statistics, Probability 1(1) 2(1) 3(1) 6 (1) 12 (4)

Total 10 (10) | 10 (O5) | 30 (10) | 30 (05)| 80 (30)

SUMMARY

Multiple Choice Questions (MCQ) Number of Questions: 10 Marks: 10
Short Answer with Reasoning (SAR)  Number of Questions: 05 Marks: 10
Short Answer (SA) Number of Questions: 10 Marks: 30
Long Answer (LA) Number of Questions: 05 Marks: 30
Total 30 80
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MATHEMATICS
CLASSIX
Time: 3 hours Maximum Marks. 80
General Instructions
1. All questions are compulsory.

2. The question paper consists of four sections A, B, C and D. Section A has 10
questions of 1 mark each, section B has 5 questions of 2 marks each, section C has
10 questions of 3 marks each and section D is of 5 questions of 6 marks each.

3. Thereis no overall choice. However internal choices are provided in 2 questions of
3 marks each and 1 question of 6 marks.

4. Construction should be drawn neatly and exactly as per the given measurements.
5. Use of calculators is not allowed.
SECTION A

In Questions 1 to 10, four options of answer are given in each, out of which only one is
correct. Write the correct option.

1. Every rational number is:

(A) anatural number (B) an integer
(C) areal number (D)  awhole number

2. The distance of point (2, 4) from X-axis is

(A) 2units (B) 4units (C) 6units (D) ,/22 +42 units
3. The degree of the polynomial (X* + 7) (3 — X?) is:

(A) 5 B) 3

<© 2 (D) -5

4. InFig. 1, according to Euclid’s 5®
postulate, the pair of angles,
having the sum less than 180° is:
(A) land2 (B) 2and4
(C) 1land3 (D) 3and4

5. Thelength of the chord which is at a distance
of 12 cm from the centre of a circle of radius
13cmis:
(A) Scm (B) 12cm
(C) 13cm (D) 10cm Fig. 1
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6.

10.

11.
12.

13.
14.

15.

16.

If the volume of a sphere is numerically equal to its surface area, then its diameter
is:

(A)  2units (B)  1units (C)  3units (D)  6units
Two sides of a triangle are 5 cm and 13 cm and its perimeter is 30 cm. The area of
the triangle is:

(A) 30 cm? (B) 60 cm? (C) 32.5cm? (D) 65 cm?
Which of the following cannot be the empiral probability of an event.

(A) % (B) % < 0o (D) 1
In Fig. 2, if | || m, then the value of X is: A
(A) 60 (B) 80 < b >1
(C) 40 (D) 140 x°
The diagonals of a parallelogram :
(A) are equal
(B) bisect each other < 807 S m
(C)  are perpendicular to each other B Fig. 2 ¢
(D) Dbisect each other at right angles.
SECTION B

Is — 5 a rational number? Give reasons to your answer.

Without actually finding p(5), find whether (%-5) is a factor of p (X) = x> — 7% +
16X — 12. Justify your answer.

Is (1, 8) the only solution of y = 3x + 5? Give reasons.

Write the coordinates of a point on x-axis at a distance of 4 units from origin in the
positive direction of X-axis and then justify your answer.

Two coins are tossed simultaneously 500 times. If we get two heads 100 times,
one head 270 times and no head 130 times, then find the probability of getting one
or more than one head. Give reasons to your answer also.

SECTION C

Simplify the following expression

(\/3+1)(1—«/1_2)+ﬁ
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17.

18.
19.

20.

21.

22.

23.

24.

25.

EXEMPLAR PROBLEMS

OR
Express 0.123 in the form of ap,q #0, pandq are integers.
Verify that:

Xryz —3XVZ=%(X+ y+2)| (x=y) +(y-2)'+(z-%) |

Find the value of k, if (x-2) is a factor of 4x° + 3x* —4x+ k.
Write the quadrant in which each of the following points lie :
) 3,-5 C
(i) (2,-5)
(i) (-3,5)
Also, verify by locating them on
the cartesian plane. A

In Figure 3, ABC and ABD are two B
triangles on the same base AB.
If the line segment CD is bisected

by AB at O, then show that: Fig. 3
area (A ABC) = area (A ABD) D
Solve the equation 3X + 2 = 2X — 2 and represent the solution on the cartesian

plane.
Construct a right triangle whose base is 12 cm and the difference in lengths of its
hypotenuse and the other side is 8cm. Also give justification of the steps of
construction.
In a quadrilateral ABCD, AB =9 cm, BC=12 cm, CD =5 cm, AD = 8 cm and
ZC =90°. Find the area of AABD
In a hot water heating system, there is a cylindrical pipe of length 35 m and diameter
10 cm. Find the total radiating surface in the system.

OR
The floor of a rectangular hall has a perimeter 150 m. If the cost of painting the
four walls at the rate of Rs 10 per m? is Rs 9000, find the height of the hall.
Three coins are tossed simultaneously 200 times with the following frequencies of
different outcomes:

Outcome 3 tails 2 tails 1 tail no tail
Frequency 20 68 82 30
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26.

27.

28.

29.

30

If the three coins are simultaneously tossed again, compute the probability of getting
less than 3 tails.

SECTION D

The taxi fair in a city is as follows:

For the first kilometer, the fare is Rs 10 and for the subsequent distance it is Rs 6
per km. Taking the distance covered as X km and total fare as Rs Yy, write a linear
equation for this information and draw its graph.

From the graph, find the fare for travelling a distance
of 4 km.

Prove that the angles opposite to equal sides of an
isosceles triangle are equal.

Using the above, find £ B in a right triangle ABC,
right angled at A with AB = AC.

Prove that the angle subtended by an arc at the

centre is double the angle subtended by it at any
point on the remaining part of the circle.

Using the above result, find Xin figure 4 where O is Fig. 4

the centre of the circle.

A heap of wheat is in the form of a cone whose diameter is 48 m and height is 7 m.
Find its volume. If the heap is to be covered by canvas to protect it from rain, find
the area of the canvas required.

OR

A dome of a building is in the form of a hollow hemisphere. From inside, it was
white-washed at the cost of Rs 498.96. If the rate of white washing is Rs 2.00 per
square meter, find the volume of air inside the dome.

. The following table gives the life times of 400 neon lamps:

Lifetime(inhours) |300-400 [400-500 | 500-600 | 600-700 | 700-800 | 800-900 | 900-1000

Number of Lamps 14 56 60 86 74 62 48

(i) Represent the given information with the help of a histogram.
(i) How many lamps have a lifetime of less than 600 hours?
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Marking Scheme

MATHEMATICS-CLASSIX

EXEMPLAR PROBLEMS

SECTION A MARKS
1. (© 2.(B) 3.(A) 4. (C) 5. (D)
6. (D) 7.(A) 8.(B) 9.(0) 10. (B)
(1x10=10)
SECTION B
11. Y (l )
. Yes, 2
. -5 . 1
since —5 =— and -5, 1 are integers and 1 # 0. (1 5 )
. 1
12. (x—5) is not a factor of p(x), (5
1
since, 5 is not a factor of —12 (1 5)
13. N 1
No, (3)
. ) , 1
since, y=3X+ 5 have many solutions like (-1, 2), (2, 11) etc. (1 5)
1
14.(4,0) (=)
2
since, any point on X-axis have coordinates (X, 0), where X is the distance from
. . 1
origin. ( 3 )
18p= 37 1
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Since, frequency of one or more than one head = 100 + 270 =370

- O L Nl
Therefore, P(one or more Heads) 500 50 ( 2)
SECTION C

9
3+1)(1=4/12 )+
16. (V3 +1)(1-+12) 12
9  J12-4f3
=(v3 =436 +1-412 )+ .
(V3-+36 ‘/_)JEH/E«/E—«E (1)
9(12-43)
=(3-5-12)+ ——
(V3-5-V12)+ ) 1)
=(J§_5_Jﬁ)+(JE—J§)=—5, (1)
OR
Let x=0.123 =0.123333...
Therefore, 100x=12.3 (1)
A 1
and 1000x =123.3 (3)
) 111 1
Therefore, 900x=111, i.e., X=— 1=)
900 2
17.LHS = X’ + Yy’ + 2 —3xyz
= (Xx+y+ z)(x2+y2+zz—xy—yz—xz) (1)
_%(x+y+z)(2x2+2y2+222—2xy—2yz—2xz) (%)
1 2 2 2 2
:E(x+y+z)[(x +y2—2xy)+(x +7 —2xy)+(y2+z —2xz)} (1)
1 2 2 2 1
:E(x+y+z)[(x— y) +(z-x) +(y—z)] (5)
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18. When (x—-2) is a factor of p(X)=4x’+3X’ —4x+K _ then p(2)=0 (1)
Therefore, 4(2)’+3(2)"-4(2)+k =0 (1)
or 32+12-8+k=0, 1e, k=-36 (1)

19. (-3,-5) lies in 3™ Quadrant
(2,-5) lies in 4* Quadrant

1 1
(-3,5) lies in 2™ Quadrant (E x3= 15)
For correctly
1
locating the points (= x3=1=)
2 2
Y
(=3, 5k --nnnn--] -5
X +4
+3
12
T1
X' ———t+— ———+—+> X
5-4-32-100 11 23 45
| 2
-3
: +—4
S 5..x(2,-5
(375 =)
YI
1
20. Draw CL L AB and DM L AB (3)
1
ACOL = ADOM (AAS) (E)
1
Therefore, CL = DM (E)
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1
Therefore, Area (A ABC) = EAB -CL

AB-DM

N | =

= Area (A ABD)

21. 3X+2=2x-2

C

ie., 3x—-2x=-2-2,1e., X=—4

Y

\L

+-3

N

7
Y'

22. For correct geometrical construction

For Justification

23. Getting BD = \/122 +5* =13 cem

179

~
~

— —
= N~ N~
p—

N

&)

2

2
&)

&)
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A
o
® 9 cm
D
B
Scm
ne
C

— w =15cm ( l)

2

AABD= 4/(15)(15-13)(15-8)(15-9)
= /840 =28.98 cm’

1
=29 cm? (approx) (1 E)

- ) 1
24. Radiating surface = curved surface of cylinder (E)
2nrh ( ! )

= TE —

2
:2.2.i35m2 (ll)

7 100 2

=11 m’ 1
=11m (3)

OR
If 1, b represent the length, breadth of the hall, respectively,

1

then 2(1+b)=150 m =
en 2(1+b) (3)
Area of four walls = 2(I + b)h, where his the height (D)

Therefore, 2(| +b) h-10 =9000 (=)
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25.

26.

or (150)h(10)=9000, ie, h=6m

27.

181

Therefore, height of the hall = 6 m 1
. 1
Total number of trials =200 ( 5)
Frequency of the outcomes, less than 3 trials,
=68 +82+30=180 (1
Theref ired bb‘l't—lgo—9 1l
erefore, required probability = 200 10 ( > )
SECTION D
Let the distance covered be X km
and total fare for X km = Rs y
Therefore, 10+ 6 (x—1)=y T 2)
or 6X—y+4=0 = (1)
g
X |0 1 2
y | 4 10 | 16 .
o TS @
From the graph, when x =4,y =28 b Distance (km) —>
Therefore, fare is Rs 28 for a distance of 4 km. D
. . 1
For correct given, to prove, construction and figure (5 x4=2)
For correct proof 2)
1
Since, £B=90°, therefore, / A+/ C =90° (7)
AB = AC gives /A=, C (D)
1
Therefore, /A =, C =45° (o)

2
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1
28. For correct given, to prove, construction and figure (E x4 =2)

For correct proof Q 2)

Since ZPQR = 100° /‘
P

Therefore, £y =200° D
QD R 1
Since £X+ 2y =360° N (3)
1
Therefore, /x =360°-200°=160° ()
29. Radius of conical heap =24 m
Height=7m
1 7m
Volume = gnrzh (1)
L2 ooarm 12 m (11)
37 2
=4224 m’
1
Area of canvas = curved surface area of cone = mrl ( 5)
where | = \Jr24 1P =4/24%+ 72 =J625=25m (1)
22 )
Therefore, Area = 7 x24x25=1885.7m ()
OR
Total cost = Rs 498.96, rate = Rs 2 per m*
498.96
Therefore, Area = =249.48 m’ 1+1=2)

If r is the radius, then,

1 7
2mr2=249.47, i.e., r* = 249.48x % (1)
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30.

), 567x7

ie., which gives r =6.3m

, 222
Therefore, volume of dome = ET” = 3 : 7

=52391 m?

For correctly making the histogram

No. of lamps having life time less than 600
=14+56+60=130

(

63
10

f

183

(1)

M

(1)
)

)
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MATHEMATICS — CLASS IX

Time : 3 Hours

Maximum Marks : 80

The weightage or the distribution of marks over different dimensions of the question
paper shall be asfollows:

1. Weightageto Content/ Subject Units

S.No. Units Marks
1 Number Systems 06
2. Algebra 20
3. Coordinate Geometry 06
4, Geometry 22
5. Mensuration 14
6. Statistics and Probability 12
2 Weightageto Formsof Questions
S.No. Forms of | Marks for each | Number of | Total Marks
Questions Question Questions
1 MCQ 01 10 10
2. SAR 02 05 10
3. SA 03 10 30
4, LA 06 05 30
Total 30 80
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3. Schemeof Options

All questions are compulsory, i.e., thereisno overall choice. However, internal
choices are provided in two questions of 3 marks each and 1 question of 6 marks.

4. Weightageto Difficulty Level of Questions

S.No. Estimated Difficulty Percentage of Marks
Level of Questions
1 Easy 20
: Average 60
3. Difficult 20

Note

A question may vary in difficulty level from individual to individual. As such, the
assessment in respect of each question will be made by the paper setter/ teacher on
the basisof general anticipation from the groups aswhol e taking the examination. This
provision is only to make the paper balanced in its weight, rather to determine the
pattern of marking at any stage.
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BLUE PRINT
MATHEMATICS—CLASS I X
Forms of Questions - | MCQ SAR SA LA Total
Content Units
\!

NUMBER SYSTEMS 1(1) 2 (1) 3(1) - 6 (3)

ALGEBRA

Polynomials, Linear

Equationsin

Two Variables 1(1) 4(2) 9(3) 6(1) 20(7)

COORDINATE

GEOMETRY 1(2) 2(2) 31 - 6 (3)

GEOMETRY

Introductionto Euclid's

Geometry, Linesand

Angles, Triangles,

Quadrilaterals, Aresas,

Circles, Constructions 4(4) - 6(2) 12 (2) 22 (8)

MENSURATION

Areas, Surface areas

and Volumes 2(2) - 6 (2 6 (1) 14 (5)

STATISTICS AND

PROBABILITY

Statistics, Probability 1(2) 2(2) 3 6(1) 12 (4)

Total 10 (10) | 10 (05) | 30 (10)| 30 (05)|80 (30)

SUMMARY

Multiple Choice Questions (MCQ) Number of Questions; 10 Marks: 10
Short Answer with Reasoning (SAR)  Number of Questions: 05 Marks: 10
Short Answer (SA) Number of Questions: 10 Marks: 30
Long Answer (LA) Number of Questions; 05 Marks: 30
Total 30 80
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MATHEMATICS
CLASSIX
Time: 3 hours Maximum Marks. 80
General Instructions
1. All questionsare compulsory.

2. The question paper consists of four sectionsA, B, C and D. Section A has 10
questions of 1 mark each, section B has5 questions of 2 marks each, section C has
10 questions of 3 marks each and section D is of 5 questions of 6 marks each.

3. Thereisnooveral choice. However internal choicesare provided in 2 questions of
3 marks each and 1 question of 6 marks.

4. Construction should be drawn neatly and exactly as per the given measurements.
5. Useof calculatorsisnot allowed.

SECTION A

In Questions 1 to 10, four options of answer are given in each, out of which only oneis
correct. Write the correct option.

1. Which of thefollowing represent aline parallel to x-axis?

(A) x+y=3 (B) 2x+3-7 (C) 2y-3=y+1 (D) x+3=0
2. Zeroof thepolynomial p(x)=3x+5 is:

5 -5
(A) 0 (B) -5 © 3 O3

3. The abscissa of a point P, in cartesian plane, is the perpendicular distance of P
from:

(A) y-axis (B) x-axis (C) origin (D) liney=x
4. Thereflex angleisan angle:

(A) lessthan 90° (B) greater than 90°

(C) lessthan 180° (D) greater than 180°

5. If thelines!, m, and nare such that | Jm and mn, then

(A) IOn B ILln
(©) landnareintersecting (D) 1=n
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6.

8.

9.

10.

11.

EXEMPLAR PROBLEMS

InFig.l, B <ZAand B D
/D > /C, then:
(A) AD > BC (0)
(B) AD = BC
(C) AD < BC
(D) AD = 2BC -
A Fig. 1 C
In Fig. 2, the measure
of ZBCDis:
(A) 100°
(B) 70°
(C) 80
(D) 30°
The height of a cone of diameter

10cmand slant height 13cmiis:

(A) 69cm (B) 12cm (C) 13cm (D)  i% an
The surface area of a solid hemisphere with radiusr is

(A) 4mr? (B) 2mr? (C) 3mrz (D) =—=mr

If the mode of the following data
10, 11, 12, 10, 15, 14, 15, 13,12, x, 9, 7is 15, then the value of xis:

21
(A) 10 (B) 15 © 12 (D) Py
SECTION B
, N 1 2 o
Find anirrational number between two numbers; and 7 and justify your answer.
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12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

1  —
Itisgiventhat > =0142857

Without actually dividing, find theremainder when x* + x® - 2x? + x+1isdivided
by x—1, andjustify your answer.

Givethe equations of two lines passing through (2, 10). How many more such lines
are there, and why?

Two pointswith coordinates (2, 3) and (2, —1) lieon aline, parallel to which axis?
Justify your answer.

A die was rolled 100 times and the number of times, 6 came up was noted.

2
If the experimental probability calculated from this information is T then how

many times 6 came up? Justify your answer.

SECTION C

3

2
Find three rational numbers between g and g

Factorise: 54a° - 250b°
Check whether the polynomial
p(y)= 2y* +y? +4y-15 isamultiple of (2y —3).

If the point (3, 4) lieson the graph of the equation 2y =ax+ 6, find whether (6, 5)
also lies on the same graph.

Plot (-3, 0), (5, 0) and (0, 4) on cartesian plane. Namethe figure formed by joining
these points and find its area.

Diagonals AC and BD of atrapezium ABCD with ABODC, intersect each other
at O. Prove that ar(AOD) = ar(BOC).
OR

ABCD isarectanglein which diagonal AC bisects ZA aswell as ZC. Show that
ABCD is a sguare.

Construct atriangle PQR in which £/Q =60° and ZR =45° and PQ + QR + PR
=1lcm.
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23.

24.

25.

EXEMPLAR PROBLEMS

Find the area of a triangle two sides of which are 18 cm and 10 cm and the
perimeter is 42 cm.

A cylindrical pillar is 50 cm in diameter and 3.5 m in height. Find the cost of
painting the curved surface of the pillar at the rate of Rs 12.50 per m2.

OR
The height of a solid cone is 16 cm and its base radius is 12 cm. Find the total

22
surface area of cone. (Usen =7j

A dieisthrown 400 times, the frequency of the outcomes of the events are given
as under.

Outcome 1 2 3 4 5 6
Frequency | 70 65 60 75 63 67

26.

27.

Find the probability of occurence of an odd number.

SECTION D

A field isin the shape of atrapezium whose parallel sidesare25mand 10 m. The
non-paralel sidesare 14 m and 13 m. Find the area of the field.

Draw ahistogram and frequency polygon for thefollowing distribution:

MarksObtained | 0-10| 10-20|20-30|30-40|40-50|50-60| 60- 70| 70-80

No. of Students 7 10 6 8 12 3 2 2

28.

Prove that two triangles are congruent if two B C
angles and the included side of one triangle
are equal to two angles and the included side
of the other triangle.

(0]
Using above, prove that CD bisects AB, in
Figure 3, where AD and BC are equal
perpendicularsto line segment AB. b A

Fig. 3
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29. Provethat equal chords AB and CD of acircle subtend equal angles at the centre.
Use the above to find £ ABO in Figure 4, where O is the centre of the circle

C D

70°
0)
A B
Fig. 4
30. Factorise the expression
8x3+ 27y%+ 36x%y +54xy°

OR

The Linear equation that converts Fahrenheit to Celsiusis F= [g) C+3

Draw the graph of the equation using Celsius for x-axis and Fahrenheit for y-axis.
From the graph find the temperature in Fahrenheit for a temprature of 30°C.
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1. (C) 2.
6. (C) 7.

(D)
©

EXEMPLAR PROBLEMS

Marking Scheme
MATHEMATICS—-CLASSIX

1
11. Since 7 =0.142857 142857 ... and

N

— =0.285714 285714 ...

\'

can be 0.1501500 15000 ...

ondividing withx — 1, remainder isf (1)

Therefore, remainder=1+1-2+1+1=2

SECTION A
3. (A 4. (D) 5 (A)
8. (B) 9. (© 10. (B)
(1x10=10)
SECTION B

1

(3)

1

(5)

N 1 2 1
Therefore, an irrational number between 7 and 7 (E)
1
(3)

12. Let p(X) = x* + X3 — 2x2 + X + 1, then by Remainder theorem,

1

1_
13)

1
(5)

1
(3)

13.3-y+4=0,x-y+8=0

Through one point, infinitely many lines can pass.

Therefore, infinitely many such lineswill bethere.

1
a3)
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14.

15.

16.

17.

18.

Parallel to y-axis.

Since x-coordinate of both pointsis 2.

So, both pointslieon thelinex = 2 which isparalel to y-axis.

Answer is 40

frequency of the event occurring

brobability of _
obability of an event thetotal number of trials

2 .
Therefore, == X ,i.e,x=40
100

5
SECTION C
2 8 q 3 12
5 20 95 20
9 10 11
Th . th i e, —,—
erefore, three rational numbers can be ' 20’ 20

54a® — 2500° = 2[27a® — 125b7]

= 2[(3a)° - (5b)7]

= 2(3a — %) (9&¢ + 15ab + 25b?)

p(y) isamultiple of (2y —3) if (2y — 3) isafactor of p(y).

3
Therefore, p(—zj must be zero

{43 g

193

)

N

(

=
a3)

()

N

1
1
( 2

|
~—

)
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19.

20.

21.

EXEMPLAR PROBLEMS

= z+2+ 6-15=9+6-15=0
4 4
Hence, p(y) isamultiple of (2y —3) (1)
2
Since, (3, 4) lieson 2y = ax + 6. Therefore, 8= 33, i.e.,a= 3 (D)
2 1
Now, we have 2y = =X+ 6 (%)
3 2
. 2
Puttmgx=6,y=5,weget10:5.6+6=4+6=10 (@)
. 1
Hence (6, 5) lies on the same graph (E)
N .9 1
Correct plotting figureformed isatriangle v (15)
: . 1
Figureformedisatriangle (E)
1 1 T } }
Area= EX 8x4=16 sq. unit (-3, 0) (1)
a (ABD) =a (ABC) (1)
[As between same parallels and on the same baseg]
Therefore, ar (ABD) — ar (AOB) = D C
a (ABC)—a (AOB) > (2)
i.e, ar (AOD) = ar (BOC) (2)
OR A B
Given ABCD is arectangle D 37C
! 1
with £Z1=/2and £3= /4 (E)
1
But £1= /4 (aternate angles) A 2 B (1)

1
Therefore, we have 22 = Z4, which meansAB = BC, smilarly AD = CD (E)
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23.a=18cm, b=10cm.

24.

25.

Hence, ABCD is a square.
22. For neat and accurate construction

A= ‘/s(s— a) (s—b)(s-c)

V(2D (3) (A1) (7)

21,11 or 69.69 cn? (Approx)

r=25cm,h=35m

C.SA. = 2nrh

2 25 3% 1,

= oxZE 22—

7 100 10 2

11
Therefore, cost = Rs EXlZ'SO = Rs 68.75

h=16cmandr =12 cm, therefore, | = th +r?

OR

Total surface area=mrl + wrz2=mr (I +7r1)

= 2><12>< 32=1206§ cm2
7 7

Sum of frequencies = 400

Odd numbersare 1, 3, 5

Therefore, frequency of al odd numbers =70 + 60 + 63 = 193

P(event) =

Frequency of occurring of event

Thetotal number of trids

Therefore,c=42-28=14cmands=21

=20aom

195

)
©)

(%)

)

N

(

(1)
(1)

)

N~

(

1
(15)
1)

(1)
)

1)

)

N |-

(

)

()

N
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193
Therefore, probability of occurence of odd number = 200

SECTION D

26. Let AL = x, therefore, BM = 15— x

Now 13?2 — x2 = (14)2 — (15 — x)?

Solving to get x=6.6 m

Therefore, height DL = 4/(13)? — (6.6)°
=112m

1
Therefore, area of trapezium = > (sum of parallel sides) x height

= %(10 +25) (11.2)m?
= 196 m?
D 10 m C
& Z
P %
A
<«—x—>L 10 m M (15-x)

27. For correctly making the histogram
For correctly making the frequency polygon

)

)

N -

(

()

N

()

)

N

)

D)

()

N

(4)
)
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28.

29.

30.

1
For correct given, to prove, construction and figure (E x4 =2)
For correct proof (2
1
ZA = /B =90° (E)
L1=2/2 (vert. opp. angles)
. 1
AD =BC (Given) (E)
1
Therefore, A AOD = A BOC [AAS] (E)
: . 1
Therefore, AO = OB, i.e., CD hisectsAB (E)
: . : 1
For correct given, to prove, construction and figure (E x4=2)
For correct proof )
£ AOB =/ DOC = 70° (1)
Therefore, £ ABO = 180° — [70° + 40°] = 70° (1)
8% + 27 + 36x%y + 54xy?
= (29° + (3y)* + 18y (2x + 3y) (2
= (29°+ (3y)* + 3(2X) (3y) (2x + 3y) 2
= (2x+3y)* = (2 + 3y) (2x + 3y) (X + 3y) )
OR
For correct graph taking Celsius on x-axis and Fahrenheit ony-axis (@)

From graph getting F = 86 for C = 30 2
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ANSWERS

I

EXERCISE 1.1
1. (C) 2. (O 3. (D)
6. (C) 7. (D) 8. (C)
1. (B) 12.  (A) 13. (D)
16. (C) 17. (C) 18. (B)
21. (C)

EXERCISE 1.2

1. Yes Letx=21,y= /2 bearationa number.

Now X +y=21+ 2 =21+ 1.4142..= 224142 ...
Which is non-terminating and non-recurring. Hence x + yisirrational.

No. 0x+/2 =0 whichisnot irrational .

0)
(ii)
(i)
(iv)

(V)

14.
19.

(D)
(©)
(B)
(A)

10.
15.
20.

(D)
(©)
(B)
(A)

p
False. Although g isof theform a but herep, i.e., 42 isnot aninteger.

False. Between 2 and 3, there is no integer.

False, because between any two rational numbers we can find infinitely
many rational numbers.

2
True. ﬁ is of the form ap but p and g here are not integers.

False, as (4/5)2 _ \/5 which is not arational number.
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Ji2

(vi) False, because %: \/Zz 2 which isarational number.
15 5
(vii) False, because %=\/§=% whichisp, i.e., 4/5 isnot an integer.

4. (i) Rational,as 196 =14

(i) 3418=942 , whichistheproduct of arational and anirrational number and
so anirrational number.

, 9 1
(iii) >7 = E , Which isthe quotient of arational and anirrational number and

so anirrational number.

V28

2
(iv) E =7 , Which isarationa number.

(v) Irrational, ~J04 = _Vi_o , whichisthe quotient of arational and anirrational.

Ji2 2

(vi) ﬁ = 7 which isarational number.
(vii) Rational, asdecimal expansion isterminating.

(viii)  (1++/5) - (4+/5)=—3, whichisarational number.
(iX) Rational, asdecimal expansion isnon-terminating recurring.
(x) lrrational, asdecimal expansion isnon-terminating non-recurring.

EXERCISE 1.3
1. Rational numbers: (ii), (iii)
Irrational numbers: (i), (iv)
2. () -11,-12,-13 (i) 0.101, 0.102, 0.103
.. 51 52 53 _ 9 17 19
W 757070 ™ %5080
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3. ()
(i)
(V)
(vii)
(ix)

2.1, 2.040040004 ...

5
7y 0.414114111 ...

0.151, 0.151551555. ...
3,3.101101110...
1, 1.909009000 ...

7. (i) 1 (i) g

5
1

33 8

(vi) 9% (vii) T

9. (i) 5 (ii)

e
12

(vi) 5-2J6 (vii) O

L2 2
10. (i) 3 3 (i) 5\/?5
(V) 7+43 (i) 32-243 (i)
) 9+ 46
15
' . 9
11. (i) a=11 (i a=1—1
12. 23
13. (i) 2.309 (i) 2.449
: . 2025
14. (i) 6 (i) E

V) 55 (vi) -3

EXEMPLAR PROBLEMS

(i) 0.03,0.007000700007, ...

(iv) 0,0.151151115...

(vi)  1.5,1.585585558...

(viii)  0.00011,.0001131331333...

(x) 6.3753,6.375414114111 ...
.. 47 1 23
(i) ™% O o
4
(viii) %
.. 8 344/3
(i) 168yZ (V) 3 ) T*/-
.5 4B
(viii) 2 (iX) )
2 2 .
(iii) 32 (iv) J41+5

(i) b=

(iii) 0.463

(i) 9

(vii) 16

(iv) a=0,b=1

(v) 0414 (v) 0318

(iv) 5
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EXERCISE 1.4

¥ 2.1 3. 2.063 4.7
e . 2 .
1

5. 98 6. 5 7. 214

EXERCISE 2.1
1. (C) 2. (B) 3. (A) 4. (D) 5. (B)
6. (A) 7. (D) 8. (C) 9. () 10. (B)
11. (D) 12. (C) 13. (B) 14. (D) 15. (D)
16. (B) 17. (D) 18. (D) 19. (C)  20. (C)
21. (C)

EXERCISE 2.2

1. Polynomids: (i), (ii), (iv), (vii)
because the exponent of the variable after simplification in each of these is a
whole number.
2. (i) False, because abinomia has exactly two terms.
(i) False x® +x+ lisapolynomial but not abinomial.
(i)  True, because abinomia isapolynomia whose degree is a whole number
> 1, so, degree can be 5 aso.
(iv) False, because zero of apolynomial can be any real number.

(v) False, apolynomial can have any number of zeroes. It depends upon the
degree of the polynomial.

(vi) Fase x*+ 1 and - x5+ 2x + 3 are two polynomials of degree 5 but the
degree of the sum of the two polynomialsis 1.

EXERCISE 2.3
1. (i) Onevariable (i) Onevariable
(iii) Threevariable (iv) Two variables

2. @)1 (i) O (i) 5 (v) 7
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: 1 o1
3. () 6 (i) 5 @iy -1 (iv) 5
@i 1 @ O (i) 3 (iv) -16
5. Constant Polynomid : (v)

Linear Polynomials: (iii), (vi), (x)

Quadratic Polynomials: (iv), (viii), (ix)

Cubic Polynomials: (i), (ii), (vii)

B

6. (i) 10x (i) x*+1 (i) 2¢ —x-1
7. 61,-143 8 _—31
. y . 4
9. () -3,3,—-39 (i) —-4,-3,0
10. (i) False (i) True (i) False (iv) True (v) True
, 1 7 \
11. (i) 4 ()] > (iii) > (iv) O
12. 0 13. B+x2+x+1,2
0o W Py 136
. () (i) (iii) > (iv) >7
15. (i) No (i) No 17. (i) 19. 1
20 3 21. 2 22. 2
. 2 . T .
23. (i) (x+6) (x+3) (i) (3x-1) (2x+3)
@iy (x=5) (2x+3) (iv) 2(7+r)(6-r)
24. (i) (x—=2) (x+3) (2x-5) (M) x-1) x-2) (x-=3)
@([i) x+1) (x=2) (x+2) (iv) (x-1) x+1) (3x-1)
25. (i) 1092727 (i) 10302 (iif) 998001

1 5
26 (i) (x+5) (i) By—-112? (i) [3)(_6) (x+-6j

27. () 3(x—1) (3x— 1) (i) 3x—2) (3x—2)
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28. (i) 16a?+ b?+ 4c* — 8ab — 4bc + 16ac
(i) 9 & + 257 +c? — 30ab +10bc — 6ac
(i) X2+ 4y2 + 922 — 4xy — 12yz + 6Xz

29. (i) Bx+2y—42) (X +2y—42) (i) (-bx+ 4y +22) (-bx + 4y + 22)
(i) (4x—2y+32) (4x -2y + 32

30. 29
31. (i) 27a®-—54&b + 36ab? —8b® (i) FJF% Si Z_
16 4 1
i) o221
(i) X 3¢ 27¢

32. (i) (1-4a) (1 - 4a) (1 - 43) (ii) (2p+ j[2p+ J(2p+1j

33. (|) +8y (i) x6—1

34, (i) (1+ &) (1-4x + 168) (i) (a-V2b) (a®+y2ab+20%)
35. 8= y?+ 277 + 18xyz
36. (i) (a—2b-4c) (a>+4b*+16c?+ 2ab — 8bc + 4ac)

(i) (V2a+2b-3c) (2a° +4b” +9¢” — 22ab + 6bc + 3y2ac)

37. (i) —% (i) —0.018 38. 3(x—2y) (2y -32) (3z—X)

39. () O @ o
40. One possible answer is:
Length = 2a—1, Breadth=2a + 3

EXERCISE 2.4
1.-1 2a=5; 62 5. —120x2y — 250y° 6. Xi— 8y 7 Bxyz
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11.
16.
21.

EXEMPLAR PROBLEMS

EXERCISE 3.1
. (B) 2. (C) 3. (O 4. (A) 5. (D)
. (A) 7. (C) 8. (C) 9. (D) 10. (C)
(©) 12. (D) 13. (B) 14. (B) 15. (B)
(D) 17. () 18. (D) 19. (B) 20. (C)
(B) 22. (C) 23. (C) 24. (A)
EXERCISE 3.2

(i) False becauseif ordinate of apoint iszero, the point lies on the x-axis.
(i) Fase (1,-1),liesinlV quadrant and (-1, 1) liesin I quadrant.
(i) False, because in the coordinates of a point abscissa comes first and then
the ordinate .
(iv) False, because apoint on the y-axisis of the form (0, y).
(v) True, becausein the Il quadrant, signs of abscissa and ordinate are —, +,

respectively.
EXERCISE 3.3
1. P1,1), Q-30), R(-3 -2, S(21), T(4, -2), O(0,0)
2. Trapezium
4. (i) Collinear (ii) Not collinear (iii) Collinear
5 (@N (i) 1l (i) 1l (iv) |
6. (i) P32, RB,0), QB,-1) (i) 0
7. 1,1V, x-axis, I, 111
8. C,D,E,G 10.(7,0),(0,=7) 11.(i) (0,0) (ii) (0,—4) (iii) (5, 0)
EXERCISE 3.4
1. C(-2,-9) 2.(0,0), (-5, 0), (0,-3) 3.4,3
4. (i))A,LandO
(i) Gland O
(ilf) DandH

5() (2,1, (i) (57
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11.
16.

EXERCISE 4.1
(©) 2. (A) 3. (A) 4. (A) 5. (D)
(B) 7. (O 8 (A) 9. (B) 10. (A)
(©) 12.  (B) 13.  (A) 14. (C) 15. (C)
(B) 17.  (C) 18. (C) 19. (D)
EXERCISE 4.2

True, since (0, 3) satisfies the equation 3x + 4y = 12.

False, since (0, 7) does not satisfy the equation.

True, since (-1, 1) and (-3, 3) satisfy the given equation and two points determine
auniqueline.

True, since thisgraph isaline parallel to y-axis at a distance 3 units (to the right)
fromit.

False, since the point (3, — 5) does not satisfy the given equation.
False, since every point on the graph of the equation represents a solution.
False, since the graph of alinear equation in two variablesisawaysaline.

EXERCISE 4.3
Graph of each equation isaline passing through (0, 0).
(2,3
Any line parallel to x-axis and at adistance of 3 unitsbelow itisgiven by y =-3
x+y=10 5 y=3x 6. 3
(i) one (i) Infinitely many solutions
(i) (4,0 (i) (0, 2)
8- 2x
X

, X#0 10.y=3x; y=15.

EXERCISE 4.4
The graph cuts the x-axis at (3, 0) and the y-axis at (0, 2).

3
The graph cuts the x-axis at (2, 0) and the y-axis (0, Ej .
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~160Y)
(i) 30°C (i) 95°F (i) 32K g C
(iv) —40
(i) 104°F (i) 343°K
y = mx, where y denotes the force, x denotes the acceleration and m denotes the

constant mass.
(i) 30 Newton (i) 36 Newton

EXERCISE 5.1
1. (A) 2. (O 3. (B) 4. (A) 5. (A)
6. (A) 7. (A) 8. (B) 9. (B) 10. (D)
11. (A) 12. (B) 13. (A 14. (C) 15. (B)
16. (A) 17. (C) 18. (C) 19. (A) 20. (A)
21. (C) 22.  (B)

EXERCISE 5.2

© 0Nk wDdPRE

False itisvalidonly for thefiguresin the plane.

False, boundaries of the solids are surfaces.

False, the edges of surfaces are line.

True, one of the Euclid’ s axioms.

True, because of one of Euclid’s axioms.

False, statements that are proved are theorms.

True, itisan equivalent version of Euclid’sfifth postul ate.
True, itisan equivalent version of Euclid’sfifth postulate.
True, these geometries are different from Euclidean geometry.

EXERCISES.4
Answer this question on the same manner asgiven in the solution of Sample Question 1
in (E).
No 4. No 5. Consistent
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EXERCISE 6.1
1. (C) 2. (D) 3. (A) 4. (A) 5. (D)
6. (A) 7. (C) 8. (B)

EXERCISE 6.2

1. x+ ymust be equal to 180°. For ABC to be aline, the sum of the two adjacent
angles must be 180°.

No, angle sum will be lessthan 180°.

No, angle sum cannot be more than 180°.

None, angle sum cannot be 181°.

Infinitely many triangles. sum of the angles of every triangleis 180°.

136°.

No, each of these will be aright angle only when they form alinear pair.

Eachwill bearight angle. Linear pair axiom .

[']| m because 132° + 48° = 180°, pisnot paraléd to g, because 73° + 106° # 180°.
. No, they are parallel

© 0Nk WD

=
o

EXERCISE 6.3
7. 90° 8. 40°,60,80°

EXERCISE 7.1
1. (C) 2. (B) 3. (B) 4. (C) 5. (A)
6. (B) 7. (B) 8. (D) 9. (B) 10. (A)
11. (B)

EXERCISE 7.2

QR; They will be congruent by ASA.
RP; They will be congruent by AAS.
No; Angles must be included angles.
No; Sides must be corresponding sides.

ryane
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5. No; Sum of the two sides = the third side.

6. No; BC = PQ.

7. Yes, They are corresponding sides.

8. PR; Side opposite the greater angleislonger.

9. Yes, AB+ BD>AD andAC + CD > AD.

10. Yes, AB + BM >AM andAC + CM > AM.

11. No; Sum of two sidesis|ess than the third side.

12. Yes, because in each case the sum of two sides is greater than the third side.

EXERCISE 7.4

1. 60°,60° 60°
3. Itisdefectiveto use ZABD = ZACD for proving this result.
19. ZB will be greater.

EXERCISE 8.1
1. (D) 2. (B) 3. (O 4. (C) 5. (D)
6. (C) 7. (D) 8. (O 9. (B) 10. (D)
11. (C) 12.  (C) 13.  (C) 14. (C)
EXERCISE 8.2

6 cm, 4 cm; Diagonals of a parallelogram bisect each other.
No; Diagonals of a parallelogram bisect each other.

No; Angle sum must be 360°.

Trapezium.

Rectangle.

No; Diagonals of arectangle need not be perpendicular.
No; sum of the angles of aquadrilateral is 360°.

No o bkowbdhE

1
8. 3.5cm, asDE =EAC'

9. Yes; because BD = EF and CD = EF.
10.55°, ZF = ZA and ZA = £C.
11. No; Angle sum of aquadrilateral is 360°.
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12. Yes, Angle sum of aquadrilateral is360°.

13. 145° 14. 4 cm
EXERCISE 8.3
1. 8& 2. 135° each 3. 120°, 60°, 120°, 60° 4.120°,60°,120°, 60°
EXERCISE8.4
2. 4cm.
EXERCISE9.1
1. (A) 2. (D) 3. (D) 4. (C) 5. (C)
6. (A) 7. (B) 8. (D) 9. (B) 10. (B)
EXERCISE9.2
1. Fase sincear (AXCD) = ar (ABCD) —ar (BCX) =48 —12 =36 cm?
1
2. True, SR=\/132— 2 =12, ar (PAS) == ar (PQRY =30cm
13- (PAS) 3 (PQRS
3. False, because area of A QSR =90 cm? and area of A ASR < area of A QRS.
a BDE +3(BD)®> (BC)? 1
4. True, = > 2
a ABC 3(BC)? (BC)?® 4
4
1
5. Fase, because ar (DPC) = > ar (ABCD) = ar (EFGD)
EXERCISE 9.3
3.(i) 90 cm? (ii) 45 cm? (iii) 45 cm?
7.12 cm?
EXERCISE 10.1
1. (D) 2. (A) 3. (O 4. (B) 5. (D)
6. (A) 7. (O 8. (B) 9. (O 10. (D)
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© N o o

10.

17.

13.

EXEMPLAR PROBLEMS

EXERCISE 10.2

True. Because the distances from the centre of two chords are equal.
False. The angleswill be equal only if AB =AC.

True. Because equal chords of congruent circles subtend equal angles at the

respective centres.

False. Because acircle through two points cannot pass through a point which
is collinear to these two points.

True. Because AB will be the diameter.
True. As £Cisright angle, AC*> + BC>°=AB?>.
Fase as ZA + ZC = 90°+ 95° = 185° # 180°.

False, because there can be many points D such that #/BDC = 60° and each such
point cannot be the centre of the circle through A,B,C.

True. Angles in the same segment.
True. B = 180° -120° = 60° , ZCAB = 90° — 60° = 30°.

11 9.
40° 19.

x =30°,y=15°
(B) 2.

EXERCISE 10.3

60° 14.  30° 15. 100° 16.

278 20. «ZBOC=66°, ZAOC =54°

EXERCISE10.4

14. 30°
EXERCISE 11.1

(A) 3. (D)
EXERCISE 11.2

210°
True. Asb52.5° = T and 210° =180° + 30° which can be constructed.

False. As42.5° =

%x 85° and 85° cannot be constructed.

False. AsBC + AC must be greater than AB which is not so.
True. ASAC-AB <BC, i.e, AC<AB + BC.
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5.
6.

© o

© NGO A~ W

False. As ZB + ZC = 105° + 90° = 195° >180°.

True.As ZB + ZC = 60° + 45° = 105° < 180°.

EXERCISE 11.3
Yes.
EXERCISE12.1
(A) 2. (D) 3. (©
(B) 7. (© 8. (A)
EXERCISE12.2
False, area of the triangleis 12 cm?.

1
True, area of the triangle = E><4><4=8cm2

True, Each of equal side= 3 cm.

False, area of the triangle 1643 cm?.

True, the other diagonal will be 12 cm.
False, the area of the parallelogram is 35 cm2.

163

4. (A) 5. (D)
9. (B)

False, areaisthe sum of al the six equilateral triangles.

True, area = 306 M2

True, area of the triangle = 124/105 cm?.

EXERCISE12.3

Rs10500 2. Rs84,000 3. 300\3em 4. 3230w

180 cr? 6. 600yIEM? 7. 2100/IEm’ 8. 24(y6+1)cm?

Rs 960 10. 114 m?
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EXERCISE 12.4

1. Yellow: 484 m?; Red : 242 m?; Green : 373.04 m?
2. 204/30cm? 3. 23cm,27cm 4. 374cme
5. Rs19200 6. 3cm 7. 45cm,40cm
8. 1632 cmz, 1868 cm?
EXERCISE 13.1

. (D) 2. (O 3. (B) 4. (C)
5. (B) 6. (B) 7. (A) 8. (B)
9. (A) 10. (A)

EXERCISE 13.2

4 3 2 5
1. True, —mr’=—=mnro(2r
3 3 (2r)

1 (rY 1
2. Fase, sincenew volume= gn(zj -2h=E(OriginaI volume)

3. True, sincer? + h* =12

h
4. True, 2nrh = 2m(2r) - >

- 1 2 2 3 .
5. True, since volume of cone = 3 e (2r) = Eﬂf = volume of hemisphere

6. True, since Vl = volume of cylinder = mtreh
. 1 .,
sinceV, = volume of cone = Em h Therefore, Vl = 3V2

2

7. True V. = lm r Vv —an?’
' '3 ’ 3

= 2
) ,Va—nrr

8. False \[3a=6J3=a=6 Therefore, edge = 6 cm
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9.

10.

11.
16.
21.
26.

True, V, (volume of cube) = &

: a 4 &
Radius of sphere = E .V, (Volume of sphere) = En E

Vl:V2=6:n

h
True, new volume= m(2r)? (E) = 2[ nr h] Therefore, volumeisdoubled.

EXERCISE 13.3

488 cm?® 2. 7.5cm® 3. 148 cm® 4. A471.42 7
5cm 6. 739.2 litres 7. 200revolutions 8. 40 days
8laddoos 10. 304 cms, 188.5 cm?

EXERCISE 134

8800 cm? 2. 677.6cm® 3. 110,241.7cm*® 4. 668.66 m*
16:9 6. 30.48 cm?® 7. 50% 8. (i) 9152 cm?
(i) 55440 cm?
EXERCISE 14.1
(B) 2. (D) 3. (B) 4. (C) 5. (B)
(B) 7. (B) 8. (C) 9. (B) 10. (D)
(D) 12. (C) 13. (B) 14. (D) 15. (B)
(B) 17. (C) 18. (B) 19. (D) 20. (B)
(© 22. (C) 23. (C) 24. (B) 25. (D)
(© 27. (C) 28. (C) 29. (C) 30. (D)
EXERCISE 14.2
Not correct. The classes are of varying widths, not of uniform widths.

Median will be agood representative of the data, because
(i) each value occcurs once,
(i) Thedataisinfluenced by extreme values.
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10.

EXEMPLAR PROBLEMS

Data has to be arranged in ascending (or descending ) order before finding the
median.

No, the data have first to be arranged in ascending (or descending) order before
finding the median.

It is not correct. In a histogram, the area of each rectangle is propotional to the
frequency of its class.

It is not correct. Reason is that differnce between two consecutive marks should
be equal to the class size.

No. Infact the number of children who watch TV for 10 or more hours a week
is4+2i.e,6.

No, since the number of trials in which the event can happen cannot be negative,
and the total number of trialsis always positive.

No, since the number of trials in which the event can happen cannot be greater
than the total number of trials.

No. Asthe number of tosses of a coin increases, the ratio of the number of

1 1
heads to the total number of tosses will be nearer to Py not exactly 2

EXERCISE 14.3

Blood Group Number of Sudents
(frequency)
A 12
B 8
AB 4
O 6
Total 30
Digit 0 1 2 3 4 5 6 7 8

Frequency 1 2 5
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3. | Scores 48 58| 64| 66 69 71| 73| 81| 83
Frequency 3 3 4 7 6 3 2 1 2
4. | Class 0-10 10- 20 20- 30 30-40 40 - 50
Frequency 4 8 13 12 6
Classsize= 10
5. Class intervals Frequency
149.5- 153.5 7
153.5-157.5 7
157.5-161.5 15
161.5- 165.5 10
165.5- 169.5 5
169.5- 1735 6

153.5isincluded intheclassinterval 153.5-157.5and 157.5in 157.5 - 161.5.

9. 20

14. Median =12, mode = 10

15.

10. 8.05 11. 72.2 12. 80.94
Class intervals Frequency
150- 200 50
200 - 250 30
250 - 300 35
300 - 350 20
350 - 400 10
Total 145

16. (i) 0.06 (i) 0.19 (i) %

13. 20



168 EXEMPLAR PROBLEMS

17. (1) 0.06  (ii) 0.086 (i) 0.282 (iv) 0.254

4 59 669
18.(|)7 (||)§0 (|||)%

19.()0.25 (ii)0.75 (iii)0.73 (iv)0
20. (i) 0.675 (ii)0.325 (iii) 0.135 (iv) 0.66

EXERCISE 14.4

Class 0-9]10-19/20-29|30-39[40-49|50-59|60-69|70-79|80-89({90- 99
Frequency | 1 2 5 6 8 4 8 2 5 4

2. Class intervals Frequency
0-10 4
10-20 7
20-30 5
30-40 10
40 - 50 5
50- 60 8
60- 70 5
70-80 8
80-90 5

90- 100 3

10. a=5, frequency of 30is 28 and that of 70 is 24.
11.2:1
12. Mean = 75.64, Median = 77, Mode = 85
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