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FOREWORD

TheNationa Curriculum Framework (NCF) —2005 initiated anew phase of development
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 tunewith the NPE — 1986 and Lear ning Wthout Burden-
1993 that recommend child centred system of education. The textbooks for Classes
IX and X1 werereleased in 2006 and for Classes X and X11 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 these textbooks proves for 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
guestion papers, set in annual examinations conducted by the various Boards do not
really assess genuine understanding of the subjects. The quality of question 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 also to provide additional 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 is expected that these
problemswould encourage teachersto design quality questions on 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 National Steering Committee
National Council of Educational

Research and Training

(iv)



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 completing 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’ responsesmay help theteachersin further improving
the quality of classroom instructions. In addition, the problems given in this book are
al so expected to help the teachers to perceive the basic characteristics of good quality
guestions 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 basi ¢ 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 whose names appear separately.
We gratefully acknowledgetheir efforts and thank them for their val uable 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.

Hu kum Singh

Professor and Head
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STUDENTS’ EVALUATION IN MATHEMATICS
AT THE SECONDARY STAGE

A. Introduction

The fascinating 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. This needsthe exhaustive
training in methods/pedagogy aswell asin contents. Thisalso needsthe clarifications
of mathematical concepts using instructional material's, 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 knowledgewho, inturn, are predominantly those with good content.
Improvement of school mathematics education therefore beginswith teaching teachers
the mathematics they need. In other words, the most difficult demand for becoming a
good teacher isto achieve afirm 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 |avished onincorrect mathematics may result in poor quality inteaching.

M athematics as a science of abstract objects, reliesonlogic rather than on observation,
yet it employs observation, simulation, and even experiments as means of discovering
truth. Theability to reason and think clearly isextremely useful inour daily life, that is,
developing children’s ahilities for mathematisation is the main goal of mathematics
education as has been emphasised in National Curriculum Framework-2005
(NCF-2005). It is in this context 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, decimals and percentages.
The higher aimisto develop the child’sresourcesto 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 formulate and sol ve problems.
Thiscallsfor curriculum to be ambitiousin the sensethat it seeksto achievethe higher
aim mentioned above, rather than only the narrow aim. It should be coherent in the



sensethat the variety of methods and skillsavailabl e piecemeal (in arithmetic, algebra,
geometry) cohere into an ability to address problems that come from other domains
such as sciencesand in socia studies at secondary stage. It should beimportant in the
sense that students feel the need to solve such problems.

Evauation is avery comprehensive term which, in general, includes evaluating any
object, individual, event, trend, etc. A most common type of individual evaluationisthe
evaluation of astudent. It includes the assessments of the performance of the student
intheareas of her personality development in terms of intellectual, social and emotional
developments after she has been provided learning experiences through classroom
processes. Besidesthefactorslike quality of teaching curricular materials, instructional
technology, school infrastructure and societal support also influence thelearning 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 quite along time.
Thisisthe 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 attention. Thiseva uationisdoneto assesswhether themainaim or 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:

(i) How has the teaching been effective?

(i)  Which method is more suitable for teaching a particular 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 materials?

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

(viii) Isthere a need 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?



C. Types of Evaluation

Evaluation ismainly of two types namely
(i) Summativeand (ii) Formative

(i) Summative Evaluation: Itisdone at the end of the course or aterm. Itinvolves
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 goi ng on throughout the course. The purpose of such evaluation
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 hasal so given more stress on continuous and comprehensive evaluation
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.

(if) ask questions at regular intervals to check the understanding of students during
the presentation of a concept.

(iii) 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 evaluate one another. This may be
called as Peer Evaluation. Thisevaluation can bring out the hidden talentsamong
the students.

Thus, whatever may betheway of evaluation, it isdone through 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’:

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

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

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

®)



(i) Rdiability: A questionissaidtoberdiable, if itsanswer givesthetrue achievement
of the student. In other words, the achievement of the student must be free from
chance errors. These errors, generaly, 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
aquestion:

(a) 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 aneed of questions of lower difficulty level. Difficulty level of a
question 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 > 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 lead 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: Therearedifferent formsof questions and each form ismore suitable than
the other depending upon the situations. There may be several factorsfor choosing
a particular form of questions. These 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 guestion, 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

(i)



(@) Long Answer Questions

A question which requires comparatively a lengthy answer is called along answer
type question. These questions require the student to select relevant facts, organise
them and write answersin her own words. In these type of questions, thereisavery
little scope of guessing. However, if there are more number of long answer questions,
then the possibility of covering thewhole content areain 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 guestion in which a student is expected to write the answer in 3 or 4 linesis called
a short answer type question. In these questions, the coverage of content areas is
more specific and definite. It may be noted that a question whose answer may be a
simple diagram is also 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 questionsare being encouraged dueto their objectivity in scoring.
They are also of two types, namely

(@ 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 a group 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 aternate 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-False Type: 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 more than that of
thefirst column.

(iii) Sentence Completion Type: Inthesetype of questions, the student hasto compl ete
the given sentence using one or more words given in brackets along with the question.

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

(xii)



In the fixed response questions, the scope of 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 dready stated, a question is said to be valid if it also based on a predetermined
objective. Theword ‘ objective’ isawider term. Objectivesaredivided into two groups,
namely (1) educational objectivesand (2) instructional objectives. Educational objectives
play a directive 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 helped 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 recal or reproduce terms, facts, etc.
1.2 recognise terms, symbols, concepts, etc.
2. Understanding with Specifications
The students
2.1 giveillustrationsfor terms, definitions, etc.
2.2 detect conceptual errors (and correct) in definitions, statements, formulag, etc.
2.3 compare concepts, quantities, etc.
2.4 discriminate between closely related concepts
25 trandate verbal statementsinto 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
The students
3.1 analyseand 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 estahish relationship among the data

(xiii)



3.4 reasonout deductively
3.5 select appropriate methodsfor solutions of problems
3.6 suggest alternative methodsfor solving problems
3.7 generaisefrom particular situations
4, Skill with Specifications
The students
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
45 Interpret graphs correctly

As far as the main goal or objective in the NCF-2005 is concerned, it isto
develop abilitiesin the student for mathematisation. It aso 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 conclusionsand to handle abstractions. Keeping
thisinview, 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 objective rather than
subjectiveiscalled objective type question. It may also be noted that determination of
the objective of aquestion variesfrom person to person. For example, aquestion may
appear to be of ‘knowledge’ type to one teacher who may think that the answer of the
guestion 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. Longanswer guestions

2. Short answer questions

3. Short answer questions with reasoning
4. Multiplechoice questions

It ishoped that these questions along with the questionsin the textbook
would beeffectively ableto evaluate the Classes| X and X studentsin mathematics.

(xiv)
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CHaPTER1

REAL NUMBERS

(A) Main Conceptsand Results

Euclid’ sDivision Lemma: Giventwo positiveintegersaand b, there exist unique
integersgand r satisfyinga=hbq+r,0 < r<hb.

Euclid’sDivisionAlgorithm to obtain the HCF of two positiveintegers, say cand d,
c>d.

Step 1: Apply Euclid’ sdivision lemmatoc and d, to find whole numbersgand r,
suchthatc=dq+r,0 < r<d.

Step 2 : If r=0, disthe HCF of c and d. If r # 0, apply the division lemmato
dandr.

Step 3 : Continue the process till the remainder is zero. The divisor at this stage
will be the required HCF.

Fundamental Theorem of Arithmetic : Every composite number can be expressed
asaproduct of primes, and thisexpression (factorisation) isunique, apart fromthe
order in which the prime factors occur.

Let p be a prime number. If p divides &, then p divides a, where ais a positive
integer.

V2. V3. 5 aeirrational numbers.
The sum or difference of arational and an irrational number isirrational.

The product are quotient of anon-zero rational number and anirrational number is
irrational.

For any two positive integersa and b, HCF (a, b) x LCM (@, b) =a x b.



2 EXEMPLAR PROBLEMS

® Lletx= g , p and gare co-prime, be arational number whose decimal expansion

terminates. Then, the prime factorisation of q is of the form 2™5"% m, n are
non-negativeintegers.

® Letx= LC? be arational number such that the prime factorisation of g isnot of the

form 2™.5"; m, n being non-negative integers. Then, x has a non-terminating
repeating decimal expansion.

(B) MultipleChoice Questions

Choose the correct answer from the given four options:

33
Sample Question 1 : The decimal expansion of the rational number > will

terminate after

(A) onedecimal place (B) two decimal places

(C) three decimal places (D) morethan 3 decimal places
Solution : Answer (B)

Sample Question 2 : Euclid s division lemma states that for two positive integersa
and b, there exist unique integers q and r such that a=bq + r, wherer must satisfy
(A) 1<r<b (B) 0<r<hb

(C) 0<r<b (D) O0<r<b
Solution : Answer (C)

EXERCISE11

Choose the correct answer from the given four optionsin the following questions:
1. For someinteger m, every even integer is of the form

(A) m (B) m+1

(C) 2m (D) 2m+1
2. For someinteger q, every odd integer is of the form

(A) ¢ (B) g+1

© 2q (D) 29+1



REAL NUMBERS 3

3.

n>—1lisdivisibleby 8,if nis

(A) aninteger (B) anatura number

(C) anoddinteger (D) aneveninteger

If the HCF of 65 and 117 isexpressiblein theform 65m—117, then the value of mis
(A) 4 B) 2

© 1 (D) 3

The largest number which divides 70 and 125, leaving remainders 5 and 8,
respectively, is

(A) 13 (B) 65

(C) 875 (D) 1750

If two positive integers a and b are written as

a =x%?and b = xy?; x, y are prime numbers, then HCF (a, b) is

(A) xy (B) xy? C) x¥° (D) x¥?

If two positive integers p and q can be expressed as

p = ab?and q = a3b; a, b being prime numbers, then LCM (p, q) is

(A) ab (B) azb? (C) a3b? (D) a3bs

The product of anon-zero rational and an irrational number is

(A) awaysirrational (B) awaysrationd

(C) rationd orirrational (D) one

Theleast number that isdivisible by all the numbersfrom 1to 10 (bothinclusive) is
(A) 10 (B) 100 (C) 5% (D) 2520

14587
10. The decimal expansion of the rational number 150 will terminate after:

(A) onedecimal place (B) two decimal places
(C) threedecimal places (D) four decimal places

(C) Short Answer Questionswith Reasoning

Sample Question 1: The values of the remainder r, when a positive integer a is
divided by 3are0 and 1 only. Justify your answer.

Solution : No.



4 EXEMPLAR PROBLEMS

According to Euclid'sdivisionlemma,
a=3q+r,where0 <r<3
and r isan integer. Therefore, the values of r can be 0, 1 or 2.

Sample Question 2: Can the number 6", n being a natural number, end with the
digit 5? Give reasons.

Solution : No, because 6" = (2 x 3)"= 27 x 3, so the only primes in the factorisation
of 6 are 2 and 3, and not 5.

Hence, it cannot end with the digit 5.

EXERCISE1.2

1. Write whether every positive integer can be of the form 4q + 2, where g is an
integer. Justify your answer.

2. “Theproduct of two consecutive positiveintegersisdivisibleby 2”. Isthis statement
true or false? Give reasons.

3. “Theproduct of three consecutive positiveintegersisdivisibleby 6”. Isthisstatement
true or false”? Justify your answer.

4. Writewhether the square of any positive integer can be of theform 3m+ 2, where
mis anatural number. Justify your answer.

5. Apositiveinteger isof theform 3g+ 1, gbeing anatural number. Can you writeits
sguarein any form other than 3m+ 1, i.e., 3mor 3m+ 2 for someinteger m? Justify
your answer.

6. Thenumbers525 and 3000 are both divisible only by 3, 5, 15, 25 and 75. What is
HCF (525, 3000)? Justify your answer.

Explainwhy 3 x 5 x 7 + 7 isacomposite number.
8. Can two numbers have 18 as their HCF and 380 as their LCM? Give reasons.

987
9. Without actually performing thelong division, find if 10500 will haveterminating

or non-terminating (repeating) decimal expansion. Give reasons for your answer.

10. A rational number in its decimal expansion is 327.7081. What can you say about

p
the primefactorsof g, when thisnumber isexpressed intheform a ?Givereasons.
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(D) Short Answer Questions

Sample Question 1: Using Euclid's division agorithm, find which of the following
pairs of numbers are co-prime:

(i) 231, 396 (i1) 847, 2160
Solution : Let us find the HCF of each pair of numbers.
(i) 396=231x1+165

231=165x1+66

165=66 x 2 + 33

66=33%x2+0
Therefore, HCF = 33. Hence, numbers are not co-prime.
(i) 2160=2847 x 2 + 466

847 =466 x 1 + 381

466=381x 1+ 85

381=85x%x4 +41

85 =41x2 + 3

41 = 3x13+ 2

3 2x1 + 1

2 = 1x2+0

Therefore, the HCF = 1. Hence, the numbers are co-prime.

Sample Question 2: Show that the square of an odd positive integer is of the form
8m+ 1, for some whole number m.

Solution: Any positive odd integer is of the form 2q+ 1, where q is awhole number.
Therefore, (29+1)2=492+4q+1=4q(q+1) +1, (D)

g (g+ 1) iseither O or even. So, it is 2m, where mis a whole number.
Therefore, (2q+1)?=42m+1=8m+ 1. [From (1)]

Sample Question 3: Prove that 2 ++f3isirrational.

Solution : Let us suppose that /2 +3 is rational. Let \/2+/3=a, where a is
rational.
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Therefore, 2 = a— /3
Squaring on both sides, we get

Therefore, V3=
2a

2:a2+3_2a\/§

a?+1

, Which is a contradiction as the right hand side is a rational

number while /3 isirrational. Hence, /2 +f3isirrational.

10.

11.
12.

EXERCISE 1.3

Show that the square of any positive integer is either of the form 4qor 4q + 1 for
some integer q.

Show that cube of any positive integer is of the form 4m, 4m+ 1 or 4m + 3, for
some integer m.

Show that the square of any positive integer cannot be of the form 5q + 2 or
5q + 3 for any integer q.

Show that the square of any positive integer cannot be of the form 6m + 2 or
6m + 5 for any integer m.

Show that the square of any odd integer is of the form 4q + 1, for some integer q.
If nisan odd integer, then show that n2— 1 isdivisible by 8.

Prove that if x andy are both odd positive integers, then x2 + y2 is even but not
divisibleby 4.

Use Euclid’'sdivision algorithm to find the HCF of 441, 567, 693.

Using Euclid’'sdivision algorithm, find the largest number that divides 1251, 9377
and 15628 leaving remainders 1, 2 and 3, respectively.

Provethat /3++/5isirrational.

Show that 12" cannot end with the digit O or 5 for any natural number n.

Onamorning walk, three persons step off together and their steps measure 40 cm,
42 cm and 45 cm, respectively. What is the minimum distance each should walk so
that each can cover the same distance in compl ete steps?
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257
13. Write the denominator of the rational number % in the form 2m x 5 where

m, nare non-negative integers. Hence, writeits decimal expansion, without actual
divison.

14. Provethat Jp + Jqisirrational, wherep, qareprimes.

(E) LongAnswer Questions

Sample Question 1 : Show that the square of an odd positive integer can be of the
form 6g + 1 or 6q + 3 for some integer q.

Solution : We know that any positive integer can be of the form 6m, 6m+ 1, 6m + 2,
6m+ 3, 6m+ 4 or 6m+ 5, for someinteger m.

Thus, an odd positive integer can be of the form 6m + 1, 6m + 3, or 6m + 5
Thus we have;

(6m+1)?=36n?*+12m+1=6(6n?*+2m)+1=6qg+ 1, qisaninteger
(6m+3)?=36M*+36m+9=6(6n*+6m+1)+3=6q+ 3, gisaninteger
(6m+5)2=36n+60 m+25=6(6n7+10 m+4)+1=6q+ 1, gisaninteger.

Thus, the square of an odd positive integer can be of the form 6g + 1 or 6q + 3.

EXERCISE 14

1. Show that the cube of a positive integer of the form 6g + r, g is an integer and
r=0,1,2, 3, 4,5isasoof theformoém+r.

2. Provethat oneand only oneout of n,n+2and n+4isdivisibleby 3, wherenis
any positiveinteger.

Prove that one of any three consecutive positive integers must be divisible by 3.
For any positive integer n, prove that n3 —nisdivisible by 6.

Show that one and only oneout of n,n+4,n+ 8, n+ 12andn + 16 isdivisible
by 5, where nisany positive integer.

[Hint: Any positive integer can be written in the form 5q, 59+1, 5q+2, 59+3,
5q+4].



CHAPTER 2

POLYNOMIALS

(A) Main Conceptsand Results

Geometrical meaning of zeroes of apolynomial: The zeroes of apolynomial p(x)
are precisely the x-coordinates of the pointswherethe graph of y = p(X) intersects
the x-axis.

Relation between the zeroes and coefficients of apolynomial: If oand § arethe
b c
zeroes of a quadratic polynomial ax® + bx + ¢, theno + B = Y of = a3

If o, B and y are the zeroes of a cubic polynomia ax® + bx*> + cx + d, then

b C
oy =~ B+ By+yo =2 andaBy =,
The division algorithm states that given any polynomial p(x) and any non-zero
polynomial g(x), there are polynomials q(x) and r(x) such that
p(x) = g(x) q(x) + r(x), where r(x) = 0 or degree r(x) < degree g(X).

(B) Multiple Choice Questions

Choose the correct answer from the given four options:

Sample Question 1: If one zero of the quadratic polynomia x? + 3x + kis 2, then the
valueof kis

(A) 10 (B) -10 (© 5 (D) -5

Solution : Answer (B)
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Sample Question 2: Given that two of the zeroes of the cubic polynomial
ax+ bx? + cx + d are 0, the third zero is

b b c d
- B 7 © 3

a a a a

(A)

Solution : Answer (A). [Hint: Because if third zero is a, sum of the zeroes

=0 +0+0= —]
a

EXERCISE 2.1

Choose the correct answer from the given four optionsin the following questions:

1. If one of the zeroes of the quadratic polynomial (k=1) x> + kx + 1is-3, then the
vaueof kis

4 -4 2 -2
A 3 ® © 3 ® 3
2. A quadratic polynomial, whose zeroesare—-3 and 4, is
(A) x2—-x+12 (B) x2+x+12
x> X
© ?—5—6 (D) 2%+ 2x-24
3. If the zeroes of the quadratic polynomial x*> + (a+ 1) x + b are 2 and -3, then
(A) a=-7,b=-1 (B) a=5b=-1
(C) a=2,b=-6 (D) a=0,b=-6
4. Thenumber of polynomials having zeroesas—2 and 5 is
(A)1 (B) 2 © 3 (D) morethan 3

5. Given that one of the zeroes of the cubic polynomial ax® + bx? + cx + d is zero, the
product of the other two zeroesis

A £ B < C 0 D E

(A) =3 ® 3 (© O) =3

6. If one of the zeroes of the cubic polynomial x® + ax? + bx + ¢ is —1, then the
product of the other two zeroesis

(A)b-a+1 (B) b-a-1 (C) a-b+1 (D) a-b-1
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7. The zeroes of the quadratic polynomial x2 + 99x + 127 are
(A) both positive
(C) one positive and one negative

8. The zeroes of the quadratic polynomial x* + kx + k, k # 0,
(A) cannot both be positive
(C) are aways unequal

9. If the zeroes of the quadratic polynomial ax? + bx + ¢, ¢ # 0 are equal, then
(A) c and a have opposite signs
(C) ¢ and a have the same sign

10. If one of the zeroes of aquadratic polynomial of the form x?+ax + b isthe negative
of the other, then it

(A) has no linear term and the constant term is negative.
(B) hasno linear term and the constant term is positive.

EXEMPLAR PROBLEMS

(B) both negative

(D) both equal

(B) cannot both be negative

(D) are aways equal

(B) c and b have opposite signs
(D) c and b have the same sign

(C) can have alinear term but the constant term is negative.

(D) can have alinear term but the constant term is positive.

11. Which of thefollowing is not the graph of aquadratic polynomial ?

(A)

(©)

' '
\ /
‘\/’

-
my

-

(B)

(D)

-~
-

[\
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(C) Short Answer Questionswith Reasoning

Sample Question 1: Can X — 1 be the remainder on division of apolynomial p (x) by
2x + 3? Justify your answer.

Solution : No, since degree (x — 1) = 1 = degree (2x + 3).

Sample Question 2: Isthe following statement True or False? Justify your answer.

If the zeroes of a quadratic polynomial ax? + bx + ¢ are both negative, then a, b and c
al have the same sign.

b b
Solution : True, because a = sum of the zeroes < 0, so that a > 0. Also the product

c
of the zeroes = 5 > 0.

EXERCISE 2.2

1.  Answerthefollowing andjustify:
@) Canx?—1bethequotient ondivision of x° + 2x3 + x— 1 by apolynomial
in x of degree 5?
(i) What will the quotient and remainder be on division of ax? + bx + c by
pe+ g +rx+s p=0?
(iii) If ondivision of apolynomial p (X) by apolynomial g (x), the quotient
is zero, what is the relation between the degrees of p (X) and g (X)?

(>iv) If on division of anon-zero polynomial p (x) by apolynomial g(x), the
remainder is zero, what is the relation between the degrees of p (x)
and g (X)?

(V) Can the quadratic polynomial X2 + kx + k have equal zeroes for some
odd integer k> 1?

2.  Arethefollowing statements ‘ True’ or ‘False' ? Justify your answers.

@) If the zeroes of a quadratic polynomial ax? + bx + ¢ are both positive,
then a, b and ¢ all have the same sign.
(i) If the graph of a polynomial intersects the x-axis at only one point, it

cannot be aquadratic polynomial.
(iii) If the graph of apolynomial intersectsthe x-axisat exactly two points,
it need not be aquadratic polynomial.

(iv) If two of the zeroes of a cubic polynomial are zero, then it does not
have linear and constant terms.
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(V) If al the zeroes of a cubic polynomial are negative, then all the
coefficients and the constant term of the polynomial have the same
sign.

(vi) If al three zeroes of acubic polynomial x® + ax? —bx + ¢ are positive,

then at least one of a, b and c is hon-negative.
(viiy  Theonly value of k for which the quadratic polynomial kx? + x + k has

1
equal zerosis 5

(D) Short Answer Questions

1
Sample Question 1:Find the zeroes of the polynomial x? + EX — 2, and verify the

relation between the coefficients and the zeroes of the polynomial.

1 1 1
Solution : X2 + EX - 2= s (6x2+x—-12) = 5 [6x% + 9x — 8x — 12]

= % [Bx(2x+3) -4 (2x+ 3)] = % (Bx—4) (2x+3)

Hence, § and ) are the zeroes of the given polynomial.

1
The given polynomial isx? + EX_ 2.

6 -~ Coefficientof 2

The sum of zeroes= < + -

4 (_ 3) _-1  Coefficient of x
3 2

4 (— j:_z Constant term

= —X| — =
the product of zeroes 3 2 Coefficient of %2

EXERCISE 2.3

Find the zeroes of the following polynomials by factorisation method and verify the
relations between the zeroes and the coefficients of the polynomials:

1. 4-3x-1 2. 3 +4x-4
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3. 52+ 12t+7 4, t3—2t2—15¢
7 3
5. 2¢+ oX+ 6. 42+ 5J2x -3
7. 29— (1+ 22)s+ /2 8. 2+ 43v-15
3 11 2
24+ —+/ByYy _ 2\ _ —
9.y+2\/_y5 10. 7¥-5Y -3

(E) LongAnswer Questions
Sample Question 1: Find a quadratic polynomial, the sum and product of whose

3
zeroes are /2 and X respectively. Also find its zeroes.
Solution : A quadratic polynomial, the sum and product of whose zeroes are

3 3
—_ 2 _ —
2 and 5 15X 2% 75

[2¢ - 242x-3

>
[
N
X
|
N | w
I

[2¢ + J2x—32x —3]

[V2X(N2x+1) =3 (J2x+1)]

I~ Nl NI, NP

- [V2x+ 0 [{2%-3

1 3
Hence, the zeroes are _ﬁ and ﬁ

Sample Question 2: If the remainder on division of x® + 2x2+ kx +3 by x — 3is 21,
find the quotient and the value of k. Hence, find the zeroes of the cubic polynomial
X3+ 2%% + kx — 18.
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Solution : Let p(X) = x®+ 22+ kx + 3
Then, p(3)=3*+2x 3+3k+3=21

ie, 3k=-27
i.e, k=-9
Hence, the given polynomial will become x® + 2x2 —9x + 3.
Now, X —3) X+ 2x% — 9x +3(X% + 5X +6
X2 —3x2
5%% —9x +3
5x% — 15X
ECTE
6x —18
21

So, XC+2-9x+3 = (+5x+6) (x-3) +21
i.e, X+ 2% —-9x— 18 = (X —3) (X% + 5x + 6)

=(x=3) (x+2) (x+3)
So, the zeroes of x*+2x%+kx—18are 3, — 2, — 3.

EXERCISE 2.4

1. For each of the following, find a quadratic polynomial whose sum and product
respectively of the zeroes are as given. Also find the zeroes of these polynomials
by factorisation.

.8 4 25

03 3 (i) 5 16
3 1

(i) —2+/3, -9 ) 575 3

2. Given that the zeroes of the cubic polynomial X2 —6x? + 3x + 10 are of the form a,
a+ b, a+ 2bfor somerea numbersaand b, find the values of a and b aswell as
the zeroes of the given polynomial.
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3. Giventhat /2 isazero of the cubic polynomial 6x° + /2 x2—10x—4,/2, find
its other two zeroes.

4. Find k so that x> + 2x + kisafactor of 2x* + x3 — 14 x> + 5x + 6. Also find al the
zeroes of the two polynomials.

5. Giventhat x—./5 isafactor of the cubic polynomia x3—3./5x2 + 13x—3./5,
find al the zeroes of the polynomial.

6. For which values of a and b, are the zeroes of q(x) = x® + 2x2 + a aso the zeroes
of the polynomial p(x) = x®* — x* — 43 + 3x? + 3x + b? Which zeroes of p(x) are
not the zeroes of q(x)?



CHAPTER 3

PAIR OFLINEAR EQUATIONSINTWO VARIABLES

(A) Main Conceptsand Results

Two linear equations in the same two variables are said to form a pair of linear
equationsintwo variables.

The most general form of apair of linear equationsis
ax+by+c =0

ax+by+c,=0,
wherea, a, b ,b,, ¢, c,arerea numbers, such thataf b12 0,a22 bﬁ 0.

AN

A pair of linear equations is consistent if it has a solution — either a unique or
infinitely many.

In case of infinitely many solutions, the pair of linear equationsis also said to be

dependent. Thus, inthiscase, the pair of linear equationsis dependent and consistent.
A pair of linear equationsisinconsistent, if it has no solution.

Let a pair of linear equations in two variables be a,x + by + ¢, = 0 and
ax+hby+c,=0.

o if & %,then

&
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(i) thepair of linear equations is consistent,

(i) the graph will be apair of linesintersecting at a unique point, which isthe
solution of the pair of equations.

o ARG e
&» b c

() thepair of linear equationsisinconsi stent,
(i) thegraphwill beapair of parallel linesand so the pair of equations will
have no solution.

anip &R Ci,then

2

(i) thepair of linear equationsis dependent, and consistent,

(i) thegraphwill beapair of coincident lines. Each point onthelineswill bea
solution, and so the pair of equationswill haveinfinitely many solutions.

® A pair of linear equations can be solved algebraically by any of the following
methods:

(i) Substitution Method
(i) Elimination Method
(ili) Cross- multiplication Method
®  Thepair of linear equations can also be solved geometrically/graphically.
(B) Multiple Choice Questions

Choose the correct answer from the given four options:

Sample Question 1 : The pair of equations 5x — 15y = 8 and 3x — 9y = 2—54 has

(A) onesolution (B) twosolutions (C)infinitely many solutions
(D) nosolution

Solution : Answer (C)
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Sample Question 2 : The sum of the digits of atwo-digit number is 9. If 27 is added
toit, the digits of the number get reversed. The number is

(A) 25 (B) 72 (C) 63 (D) 36
Solution : Answer (D)
EXERCISE 3.1
Choose the correct answer from the given four options:

1. Graphically, thepair of equations

6x—3y+10=0
2X-y+9=0
represents two lines which are
(A) intersecting at exactly one point. (B) intersecting at exactly two points.
(C) coincident. (D) paralldl.
2. Thepair of equationsx + 2y +5=0and -3 -6y + 1 =0 have
(A) auniquesolution (B) exactly two solutions
(©) infinitely many solutions (D) nosolution

3. If apair of linear equationsis consistent, then the lineswill be

(A) pardlé (B) aways coincident

(C) intersecting or coincident (D) always intersecting
4. The pair of equationsy = 0and y =—7 has

(A) one solution (B) two solutions

(C) infinitely many solutions (D) no solution

5. The pair of equationsx = aand y = b graphically represents lines which are

(A) paralel (B) intersecting at (b, a)
(C) coincident (D) intersecting at (a, b)

6. For what value of k, do the equations 3x —y + 8 = 0 and 6x — ky = —16 represent
coincident lines?

1 1
A 5 ®)-3 (©2 (D) -2
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7.

10.

11.

12.

13.

If thelines given by 3x + 2ky = 2 and 2x + 5y + 1 = 0 are parallel, then the value
of kis
A= B) 2 0 2 D) 2
(A B) ¢ © 3 O 3
. Thevalue of c for which the pair of equationscx—y = 2 and 6x — 2y = 3 will have

infinitely many solutionsis
(A)3 (B)-3 (C) -12 (D) no value

. One equation of apair of dependent linear equationsis—5x+ 7y = 2. The second

eguation can be

(A)10x+14y+4=0 (B)-10x—- 14y +4=0
(C) —10x+ 14y +4=0 (D) 10x — 14y = 4
A pair of linear equations which hasaunique solutionx =2,y = -3is
A)x+y=-1 (B)y2x+5y=-11
2x—-3y=-5 4x + 10y = 22
©C)2x-y=1 (D)x—-4y-14=0
3xX+2y=0 5x—-y-13=0
If x=a, y = bisthe solution of the equationsx —y =2 and x +y = 4, then the values
of a and b are, respectively
(A)3and5 (B)5and 3
(C) 3and1 (D) -1 and -3
Arunahasonly Re 1 and Rs 2 coinswith her. If the total number of coinsthat she

hasis 50 and the amount of money with her isRs 75, then the number of Re 1 and
Rs 2 coins are, respectively

(A) 35and 15 (B) 35 and 20
(C) 15and 35 (D) 25 and 25
Thefather’'s age is six times his son’s age. Four years hence, the age of the father

will be four times his son’s age. The present ages, in years, of the son and the
father are, respectively

(A) 4 and 24 (B) 5 and 30
(C) 6 and 36 (D) 3 and 24
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(C) Short Answer Questionswith Reasoning
Sample Question 1: Isit true to say that the pair of equations

1 1
—X+2y+2=0and =x—=y-1 O
2y > 4y

has a unique solution? Justify your answer.

Solution : Yes.
a A_, b 2 _
Here,812 1__2'bz _E——B
2 4
Asi b

E , the pair of equations has a unigue solution.

Sample Question 2 : Do the equations 4x + 3y — 1 =5 and 12x + 9y = 15
represent apair of coincident lines? Justify your answer.

Solution : No.
We may rewrite the equations as

4x+3y =06
12x +9y =15
a_1h 1 o 2
Here, 62—3,b2-3and % 5
As ; = E;ﬁ o , the given equations do not represent apair of coincident lines.

Sample Question 3 : Isthe pair of equations x+2y—3=0and 6y + 3x-9=0
consistent? Justify your answer.

Solution : Yes.

Rearranging the termsin the equations, we get
Xx+2y—3=0
X+6y—-9=0
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h &

Here,ﬁ —,& —,& — As% — —, the pair of equationsis consistent.

b ¢

EXERCISE 3.2

1. Dothefollowing pair of linear equations have no solution? Justify your answer.
(i) 2x+4y=3 (i) x=2y
12y +6x=6 y = 2X

(iii) 3x+y—-3=0
2
2x + Ey =2
2. Dothefollowing equationsrepresent apair of coincident lines? Justify your answer.

1
() 3x+ ;yz 3 (i)—2x-3y=1
7X+3y=7 By+4x=-2
X, 2.,
(iii) 5 5=

5
4x+ 8y + 6 =0

3. Arethefollowing pair of linear equations consistent? Justify your answer.

: . 3 1
(i) Bx—4y=12 (i) gx—yz 2
4y + 3x =12 lx—?)y:l
5 6
(iii) 2ax+by=a (iv) X+ 3y=11
dax+ 2by—2a=0; a, bz 0 2 (2x+6y) =22
4. For the pair of equations
AX+ 3y =7

2x+6y=14
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to haveinfinitely many solutions, thevalueof A should be 1. Isthe statement true?
Give reasons.

5. For al real values of c, the pair of equations
X—2y=28

5 —10y =c
have aunique solution. Justify whether it istrue or false.

6. Thelinerepresented by x = 7 is parallel to the x—axis. Justify whether the
statement is true or not.

(D) Short Answer Questions

Sample Question 1 : For which values of pand g, will the following pair of linear
equations haveinfinitely many solutions?

Ix+5y =2
p+79x+(p+8)y=2q-p+1
Solution :

a 4
a, 2p+7q

b 5

bz_ p+8q

Here,

G2

c, 29-p+1

For apair of linear equationsto haveinfinitely many solutions

a_b_g
& b g
4 5 2

0, 2p+7q=p+8q=2q—p+l

4 B 5 4 B 2
0, 2p+7q9 p+8q and 2p+7q 2q-p+1
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i.e, 4p+32q=10p+ 35q and 8q—-4p+4=4p+14q

ie., 6p+3g=0 and 8p+6q=4

e, q=-2p (1) and 4p+3q=2 (2

Substituting the value of g obtained from Equation(1) in Equation(2), we get

dp—6p =2
or p=-1
Substituting the value of p in Equation (1), we get
q=2

So, for p=-1, q = 2, the given pair of linear equations will have infinitely many
solutions.

Sample Question 2: Solve the following pair of linear equations:
21x + 47y =110
47x + 21y = 162

Solution:  We have

21x +47y =110 (1)

47x + 21y = 162 (2

Multiplying Equation (1) by 47 and Equation (2) by 21, we get
987x+ 2209y = 5170 (©)]
987x+ 441y = 3402 (4

Subtracting Equation (4) from Equation (3), we get
1768y = 1768

or y=1

Substituting the value of y in Equation (1), we get
21x+47=110

or 21x =63

or x=3

o, x=3,y=1
Alternative Solution: We have
21x + 47y = 110 1
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47x + 21y = 162 (2

Adding Equations (1) and (2), we have
68x + 68y = 272

or Xx+y=4 (5)

Subtracting Equation (1) from Equation (2), we have
26x — 26y = 52

or X—y=2 (6)

On adding and subtracting Equations (5) and (6), we get
x=3, y=1

Sample Question 3 : Draw the graphs of the pair of linear equationsx —y +2 =0
and 4x — y—4 = 0. Calculate the area of the triangle formed by the lines so drawn
and the x-axis.

Solution :

For drawing the graphs of the given equations, we find two solutions of each of the
equations, which aregivenin Table 3.1

Table 3.1

Plot the pointsA (0, 2), B (-2, 0), P (0, —4) and Q (1, 0) on the graph paper, and join
the pointsto form the linesAB and PQ as shownin Fig 3.1

4

© )

/Pé
X < B (-2,0)
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We observe that there is a point R (2, 4) common to both the lines AB and PQ.
The triangle formed by these lines and the x- axisis BOR.

The vertices of thistriangleare B (-2, 0), Q (1, 0) and R (2, 4).

We know that;

1
Areaof triangle = > Base x Altitude

Here, Base =BQ =BO + OQ = 2 + 1 = 3 units.
Altitude = RM = Ordinate of R = 4 units.

1
So, areaof A BQR = §X3><4=6sq. units.

EXERCISE 3.3
1. For which value(s) of A, do the pair of linear equations
AX+y=A2andx+ Ay=1 have
() nosolution?
(i) infinitely many solutions?
(ilf) auniquesolution?
2. For which value(s) of k will the pair of equations
kx +3y=k—-3
12x + ky = k
have no solution?

3. For which values of a and b, will the following pair of linear equations have
infinitely many solutions?

x+2y=1
(@a-bx+@+by=a+b-2
4. Findthevadue(s) of pin (i) to(iv) and pand q in (v) for thefollowing pair of equations:

(i) 3x—y—-5=0and6x—2y—p=0,
if the lines represented by these equations are paralel.
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(i) =x+py=1land px—y=1,
if the pair of egquations has no solution.

(i) —3x+5y=7and 2px—3y =1,
if the lines represented by these equations are intersecting at a unique point.

(iv) 2x+3y—-5=0and px—6y—8=0,
if the pair of equations has aunique solution.

(V) 2x+ 3y =7 and 2px + py = 28 — qy,
if the pair of equations haveinfinitely many solutions.

5. Two straight paths are represented by the equations x— 3y = 2 and —2x + 6y = 5.
Check whether the paths cross each other or not.

6. Writeapair of linear equations which has the unique solution x =—1, y =3. How
many such pairs can you write?

7. If 2x+y=23and 4x -y = 19, find the values of 5y— 2x and )
X

8. Findthevaluesof xand y in the following rectangle [seeFig. 3.2].

«—— X3y ———>

3xxy 7

& 3 —>
Fig. 3.2

9. Solvethefollowing pairs of equations:

X
() x+y=33 O % 4
06 5x
0 _ Z_ 2 4
By T X0 6 8
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6
(i) 4x+— =15 (iv)
y
6X — § =14,y#0
y
(v) 43x+67y=-24 (vi)
67X+ 43y=24

- 2xy 3
(vii) Xy 3

v _-3
2x—-y 10"

X+y#0,2x-y=0

X
10. Findthe solution of the pair of equations I

Hence, find A, if y = Ax + 5.

27

1 1

—_ ==

2x Yy

11

» 2y_8’ x,yl 0
X Yy

— —==a+b

a b

X Yy

2z F=2, a,blo

——1=Oand5 X=15.
8 6

g I

11. By thegraphica method, find whether thefollowing pair of equationsare consistent

or not. If consistent, solve them.

(i) 3x+y+4=0 (i) x-2y=6
6x—2y+4=0 3x—6y=0
(i) x+y=3
3x+3y=9

12. Draw the graph of the pair of equations 2x + y = 4 and 2x — y = 4. Write the
vertices of the triangle formed by these lines and the y-axis. Also find the area of

thistriangle.

13. Write an egquation of aline passing through the point representing solution of the
pair of linear equations x+y = 2 and 2x-y = 1. How many such lines can we find?

14. If x+1isafactor of 2¢ + ax2 + 2bx + 1, then find the values of a and b given that

2a-3b = 4.

15. Theanglesof atriangle are x, y and 40°. The difference between the two angles

xandyis30° Findxandy.
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16.

17.

18.

19.

20.

21.

22.
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Two years ago, Salim wasthrice asold as his daughter and six years|ater, he will
be four years older than twice her age. How old are they now?

The age of the father is twice the sum of the ages of his two children. After 20
years, hisage will be equal to the sum of the ages of his children. Find the age of
the father.

Two numbersareintheratio5: 6. If 8issubtracted from each of the numbers, the
ratio becomes 4 : 5. Find the numbers.

There are some students in the two examination halls A and B. To make the
number of students equal in each hall, 10 students are sent fromA to B. But if 20
students are sent from B to A, the number of studentsin A becomes double the
number of studentsin B. Find the number of studentsin the two halls.

A shopkeeper gives books on rent for reading. She takes a fixed charge for the
first two days, and an additional charge for each day thereafter. Latika paid
Rs 22 for abook kept for six days, whileAnand paid Rs 16 for the book kept for
four days. Find the fixed charges and the charge for each extra day.

In acompetitive examination, one mark isawarded for each correct answer while

1
5 mark is deducted for every wrong answer. Jayanti answered 120 questions

and got 90 marks. How many questions did she answer correctly?
The angles of acyclic quadrilateral ABCD are

ZA = (6x+10)°, 4B =(5x)°

ZC=(x+Yy)°, /D = (3y—10)°

Find x and y, and hence the values of the four angles.

(E) LongAnswer Questions

Sample Question 1 : Draw the graphs of the lines x = -2 and y = 3. Write the
vertices of the figure formed by these lines, the x-axis and the y-axis. Also, find the
area of the figure.

Solution :

We know that the graph of x = -2 isaline parallel toy-axis at adistance of 2 units
to the left of it.

So, the line | isthe graph of x=-2 [see Fig. 3.3]
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Y
B _Al3 V=3 m
?2
1
1 C P
X ) ) X
G
Il
=
I
YY
Fig. 3.3

The graph of y= 3 isaline parallel to the x-axis at a distance of 3 units above it.
So, thelinemisthe graph of y = 3.

The figure enclosed by the lines x = -2, y = 3, the x-axis and the y-axis is OABC,
which is arectangle. (Why?)

A isapoint on they-axis at a distance of 3 units above the x-axis. So, the coordinates
of Aare (0, 3);

Cisapoint onthex-axisat adistance of 2 unitsto theleft of y-axis. So, the coordinates
of C are (-2, 0)

B isthe solution of the pair of equations x =—2 and y= 3. So, the coordinates of B are
(_21 3)

So, the vertices of the rectangle OABC are O (0, 0), A (0, 3), B (-2, 3), C (-2, 0)
The length and breadth of this rectangle are 2 units and 3 units, respectively.
Asthe area of arectangle = length x breadth,

the area of rectangle OABC = 2 x 3= 6 sg. units.

Sample Question 2: Determine, algebraically, the vertices of the triangle formed
by thelines
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5x—y=5 x+2y=1and 6x+y=17.
Solution:

The vertex of atriangle isthe common solution of the two equations forming itstwo
sides. So, solving the given equations pairwise will give the vertices of thetriangle.

From the given equations, we will have the following three pairs of equations:
Bx—y=5 and x+2y=1
Xx+2y=1 and 6x+y=17
Bx—-y=5 and 6x+y=17
Solving the pair of equations
5—-y=5
x+2y=1
weget, x=1,y=0

So, one vertex of thetriangleis (1, 0)
Solving the second pair of equations

x+2y=1
ex+y=17
wegetx=3,y=-1
So, another vertex of thetriangleis (3, —1)
Solving thethird pair of equations
5—-y=5
ox +y=17,
wegetx=2,y=5.

So, thethird vertex of thetriangleis (2, 5). So, the three vertices of the triangle are

Sample Question 3 : Jamila sold atable and a chair for Rs 1050, thereby making a
profit of 10% on the table and 25% on the chair. If she had taken aprofit of 25% on the
table and 10% on the chair she would have got Rs 1065. Find the cost price of each.

Solution : Let the cost price of the table be Rsx and the cost price of the chair
be Rsy.
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The selling price of the table, wheniit issold at aprofit of 10%
110

Rs x 10 X Rs X
B 100 100

The selling price of the chair when it is sold at a profit of 25%

=Rsy —y Rs%y

110 125
— X —

, 1050 1)
100 100

25 125
When the tableis sold at aprofit of 25%, itsselling price =Rs (x+ﬁxj=Rsﬁx

10 110
When the chair issold at aprofit of 10%, itsselling price =Rs (y+ﬁ)yjstm y

S, 125, 110 y 1065 (2
100 100

From Equations (1) and (2), we get
110x + 125y = 105000
and 125x + 110y = 106500

On adding and subtracting these equations, we get
235x+ 235y = 211500

and 15x — 15y = 1500

i.e, x+y =900 3)
and x-y=100 4
Solving Equations (3) and (4), we get

x =500,y =400

So, the cost price of the table is Rs 500 and the cost price of the chair is Rs 400.
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Sample Question 4: It can take 12 hoursto fill a swimming pool using two pipes. If
the pipe of larger diameter is used for 4 hours and the pipe of smaller diameter for
9 hours, only half the pool can befilled.How long would it take for each pipetofill the
pool separately?

Solution:

Let the time taken by the pipe of larger diameter to fill the pool bex hours and that
taken by the pipe of smaller diameter pipe alone bey hours.

In xhours, the pipe of larger diameter fillsthe pool.
1
S0, in 1 hour the pipe of larger diameter fills ” part of the pool, and so, in 4 hours, the

4
pipe of larger diameter fills ” parts of the pool.

9
Similarly, in 9 hours, the pipe of smaller diameter fills ; parts of the pool.

According to the question,

49 1 .
Xy 2 (1)

Also, using both the pipes, the pool isfilledin 12 hours.
12 12

S, — 1 (2
Xy

1 1
Let X uand ; V. Then Equations (1) and (2) become

1
4u9v§ (3

u 12v 1 (4
Multiplying Equation (3) by 3 and subtracting Equation (4) fromit, we get

15v1 \Y; !
29V 30
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1
Substituting the value of vin Equation (4), weget U —

20
© U= vE
’ 20" 30
i111
o, x 20"y 30

or, x =20,y =30.

So, the pipe of larger diameter alone can fill the pool in 20 hours and the pipe of smaller
diameter alone can fill the pool in 30 hours.

EXERCISE 34
1. Graphicaly, solvethefollowing pair of equations.
2X+y=6
2x—-y+2=0

Find the ratio of the areas of the two triangles formed by the lines representing
these equations with the x-axis and the lines with the y-axis.

2. Determine, graphically, the vertices of the triangle formed by thelines
y =X, 3y=X, X+y=8

3. Draw thegraphsof the equationsx = 3, x =5and 2x—y—4 = 0.Alsofind the area
of the quadrilateral formed by the lines and the x—axis.

4. The cost of 4 pens and 4 pencil boxesis Rs 100. Three times the cost of apenis
Rs 15 more than the cost of apencil box. Form the pair of linear equationsfor the
above situation. Find the cost of apen and a pencil box.

5. Determine, algebraically, the vertices of the triangle formed by the lines
X—-y 3
2x-3y 2
X 2y 8

6. Ankitatravels 14 km to her home partly by rickshaw and partly by bus. Shetakes
half an hour if shetravels 2 km by rickshaw, and the remaining distance by bus.
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11.

12.

13.
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On the other hand, if shetravels 4 km by rickshaw and the remaining distance by
bus, she takes 9 minutes longer. Find the speed of the rickshaw and of the bus.

A person, rowing at the rate of 5 km/h in still water, takes thrice as much timein
going 40 km upstream as in going 40 km downstream. Find the speed of the
stream.

A motor boat can travel 30 km upstream and 28 km downstreamin 7 hours. It can
travel 21 km upstream and return in 5 hours. Find the speed of the boat in still
water and the speed of the stream.

A two-digit number isobtained by either multiplying the sum of the digitsby 8 and
then subtracting 5 or by multiplying the difference of the digits by 16 and then
adding 3. Find the number.

A railway half ticket costs half the full fare, but the reservation charges are the
same on a half ticket as on afull ticket. One reserved first class ticket from the
station A to B costs Rs2530. Also, onereserved first classticket and onereserved
first class half ticket from A to B costs Rs 3810. Find the full first classfare from
station A to B, and also the reservation charges for a ticket.

A shopkeeper sells a saree at 8% profit and a sweater at 10% discount, thereby,
getting asum Rs 1008. If she had sold the saree at 10% profit and the sweater at
8% discount, shewould have got Rs 1028. Find the cost price of the saree and the
list price (price before discount) of the sweater.

Susan invested certain amount of money in two schemesA and B, which offer
interest at the rate of 8% per annum and 9% per annum, respectively. Shereceived
Rs 1860 as annual interest. However, had she interchanged the amount of
investments in the two schemes, she would have received Rs 20 more as annual
interest. How much money did she invest in each scheme?

Vijay had some bananas, and he divided them into two lots A and B. He sold the
first lot at the rate of Rs 2 for 3 bananas and the second lot at the rate of
Re 1 per banana, and got atotal of Rs400. If he had sold thefirst lot at the rate of
Re 1 per banana, and the second lot at the rate of Rs 4 for 5 bananas, his total
collection would have been Rs 460. Find the total number of bananas he had.



CHAPTER4

QUADRATIC EQUATIONS

(A) Main Conceptsand Results

Quadratic equation : A quadratic equation in the variable x is of the form
ax®+ bx+ ¢ =0, where a, b, c are real numbers anda # 0.

Roots of a quadratic equation : A real number o is said to be a root of the
quadratic equation ax’*+ bx+ ¢ =0, if ao?+ bo + ¢ = 0.

The roots of the quadratic equation ax? + bx + ¢ = 0 are the same as the zeroes
of the quadratic polynomial ax?+ bx + c.

Finding the roots of a quadratic equation by the method of factorisation : If we
can factorise the quadratic polynomial ax®+ bx + ¢, then theroots of the quadratic
eguation ax2+ bx + ¢ = 0 can be found by equating to zero the linear factors of
a+bx+c

Finding the roots of a quadratic equation by the method of completing the
sguare : By adding and subtracting a suitable constant, we club the x? and x terms
in the quadratic equation so that they become acomplete square, and solvefor x.

Quadratic Formula: If b2— 4ac >0, then the real roots of the quadratic equation
2
ax2+ bx+ c =0 aregiven by b ﬂ
2a 2a
The expression b?— 4ac is called the discriminant of the quadratic equation.

Existence of roots of aquadratic equation: A quadratic equation ax*+bx+c=0 has
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@) two distinct real roots if b>—4ac >0
(i)  two equal rea rootsif b>—4ac =0
@)  norea rootsif b2—4ac< 0.

(B) MultipleChoice Questions

Choose the correct answer from the given four options:

Sample Question 1 : Which one of the following is not a quadratic equation?

(A) (Xx+22=2(x+3) (B) X2+ 3x = (1) (1 —3x)2

© x+2)(x—1)=x2—2x-3 (D) X=X+ X +1=(x+1p
Solution : Answer (C)

Sample Question 2 : Which constant should be added and subtracted to solve the
quadratic equation 4x* Jx 5 0 by the method of completing the square?

9 3 3 3
A 5 ® 1 © 3 (D) %
Solution : Answer (B)
EXERCISE 4.1

Choose the correct answer from the given four optionsin the following questions:
1. Whichof thefollowing isaquadratic equation?

2
(A) X+ 2x+1=(4—x%7+3 (B) 2¢=(5-X) (ZX—EJ

3
(©) (k+ )xz + EX =7, where k=-1 (D) x®=x2=(x —1)3
2. Which of thefollowing is not aquadratic equation?
(A) 2(x—1)=4x* —2x+ 1 (B) 2x —x*=x*+5
© 2x 3?7 ¥ 3x* 5x (D) (x2+ 2X)2 = x4+ 3 + 4x3
3. Which of thefollowing equations has 2 as aroot?

(A) 2—4x+5=0 (B) 2+ X—-12=0
(C) 22— T7x+6=0 (D) 3x—6x—2=0
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4.

10.

1 5
If E isaroot of the equation X2+ kx — 71 =0, then the value of k is

1 1
(A) 2 (8) -2 © 3 ©) 3
Which of the following equations has the sum of its roots as 3?
(A) 2@-3x+6=0 (B) >+ 3x-3=0
© V3¢ —x 1 0 (D) 32—3x+3=0
J2

Values of kfor which the quadratic equation 2x*—kx + k = 0 has equal roots is
(A) Oonly (B) 4 (C) 8only (D)o,8
Which constant must be added and subtracted to solve the quadratic equation

3
9+ 7 X—2 =0 by the method of completing the square?

1 1 1 9
(A) P (B) o © 2 (D) =

The quadratic equation 2 — [5x + 1 =0 has
(A) two distinct real roots (B) two equal real roots

(C) no real roots (D) more than 2 real roots
Which of the following equations hastwo distinct real roots?

(A) 2¢— 32x

MNlo©

=0 (B) ¥*+x-5=0

(C) X+ X+ 22 =0 (D) 5x2—3x+1=0

Which of the following equations has no real roots?
(A)x*—4x+ 32 =0 (B)xX*+4x— 32 =0

(C) ¥ —4x— 32 =0 (D) 3¢+ 43x+4=0
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1. (*+1)?-x*=0has
(A) four real roots (B) two real roots
(C) no real roots (D) onereal root.

(C) Short Answer Questionswith Reasoning

Sample Question 1: Does (x—1)? + 2(x + 1) = 0 have areal root? Justify your answer.
Solution : No, sincethe equation issimplified to x? + 3 = 0 whose discriminant is—12.
SampleQuestion 2: Isthefollowing statement ‘ True’ or ‘ Fal se’ 2Justify your answer.

If inaquadratic equation the coefficient of X iszero, then the quadratic equation hasno
real roots.

Solution : False, since the discriminant in this case is — 4ac which can still be non-
negative if aand c are of opposite signsor if one of a or cis zero.

EXERCISE4.2

1. State whether the following quadratic equations have two distinct real roots.
Justify your answer.

(i) ¥*=-3x+4=0 (i) 2¢+x-1=0
(iii) 2x2—6x+§ =0 (iv) 3x*—-4x+1=0
(V) (x+4)>-8x=0 (Vi) (x—42)*-2(x+1)=0

(i) V2% — %x % 0 (i) x(1-x-2=0

(iX) x=1)(x+2)+2=0 X)) (x+1) (x-2)+x=0

2. Write whether the following statements are true or false. Justify your answers.
() Every quadratic equation has exactly one root.
(i) Every quadratic equation has at |east one real root.
(i) Every quadratic equation has at |least two roots.
(iv) Every quadratic equations has at most two roots.
(v) If the coefficient of ¥ and the constant term of a quadratic equation have
opposite signs, then the quadratic equation hasreal roots.
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(vi) If the coefficient of x*> and the constant term have the same sign and if the
coefficient of x term is zero, then the quadratic equation has no real roots.

3. A guadratic equation with integral coefficient has integral roots. Justify your
answer.

4. Doesthere exist aquadratic equation whose coefficients are rational but both of
itsroots areirrational ? Justify your answer.

5. Doesthereexist aquadratic equation whose coefficientsareall distinctirrationals
but both the roots are rational s? Why?

6. Is0.2aroot of the equation x? — 0.4 = 0? Justify.

7. If b=0,c<0,isittruethat therootsof ¥ +bx +c=0arenumericaly equal and
oppositein sign? Justify.

(D) Short Answer Questions

Sample Question 1 : Find the roots of the quadratic equation 2% —\/-5x —2=0using
the quadratic formula.

Solution : P—d4ac=5-4x2x (-2) =21

Bll | BB BT

Therefore, the roots are

4 4

Sample Question 2 : Find the roots of 6x>—f/2x — 2 = 0 by the factorisation of the
corresponding quadratic polynomial.

Solution : 6@ — ox -2 = 6@ — 32 x+ 2 2x—-2
X (2=2) * 2 (2x=2)
Bx+42) (2x—2)

Now, 6x2 — f2x —2=0gives(3x + 2) (X—-2)=0, ie, 3+ 2=00r
2x—2=0

V2

So, the roots are ? and

sl&



40 EXEMPLAR PROBLEMS

EXERCISE 4.3
1. Findtherootsof the quadratic equations by using the quadratic formulain each of
thefollowing:
(i) 2¢-3x-5=0 (i) 5+ 13x+8=0
(iii) 3x*+5x+12=0 (iv) x*+7x-10=0
(V) ¥+ o /2x-6=0 (vi) x2—3/5x+10=0

1
(vii) EXZ - Jax+1=0

2. Findtherootsof the following quadratic equations by the factorisation method:

e s Bk e N 20 3
i 2 +3 -2=0 (i) S —x—5—0
(iii) 3232 =5x— 42 =0 (iv) 3¢+ 5/5x —10=0

1
2 _ —_ =
(v) 21x*—2x + > 0
(E) LongAnswer Questions

Sample Question 1 : Check whether the equation 6 — 7x + 2 = 0 hasreal roots, and
if it has, find them by the method of completing the squares.

Solution : Thediscriminant =b2—4ac=49-4x6x2=1>0
So, the given equation has two distinct real roots.

Now, 6—7x+2=0

ie., 36x°—42x+12=0

, 7° 49

e, 6X - +12-— =0
2 4
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7 1
Theroots are given by 6x > >
i.e, 6x=4,3
, 21
e, X =3 5.

Sample Question 2 : Had Ajita scored 10 more marks in her mathematics test out of
30 marks, 9 times these marks would have been the square of her actual marks. How
many marks did she get in the test?

Solution : Let her actual marks be x
Therefore, 9 (x +10) = x?

i.e, X2—9x—-90=0

i.e, X*—15+6x—-90=0
i.e, X(x—15) + 6(x —-15) =0
i.e, (x+6)(x-15) =0

Therefore, Xx=—6 or x=15
Since x is the marks obtained, x# — 6. Therefore, x = 15.
So, Ajitagot 15 marks in her mathematics test.

Sample Question 3 : A train travels at a certain average speed for a distance of
63 km and then travels a distance of 72 km at an average speed of 6 km/h more than
its original speed. If it takes 3 hours to complete the total journey, what isits original
average speed?

Solution : Let its original average speed bex km/h. Therefore,

63 72

—+—-=3

X X+6

7 8 31
ie, —t——====z

X X+6 9 3

' 7(x+6)+8x 1
€. x(x+6) 3
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i.e,
ie,
ie.,
i.e,

i.e.,
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21 (X+6) +24x =X (X + 6)
21X + 126 + 24x = X* + 6x
X2 —39%x—-126=0
(x+3)(x—42) =0

X==3 or x=42

Since x is the average speed of the train, x cannot be negative.
Therefore, x = 42.

So, the original average speed of the train is 42 km/h.

EXERCISE4.4

Find whether the following equations have real roots. If real roots exist, find
them.

() 8¢ +2%-3=0 (i) —2¢+3x+2=0
(i) 52— 2~ 10=0 i) Ll k35
2x-3 x-5 2

(V) X*+ 5/5x—-70=0

. Find anatural number whose square diminished by 84 isequal to thrice of 8 more

than the given number.

. Anatural number, whenincreased by 12, equals 160 timesitsreciprocal. Find the

number.

. A train, travelling at a uniform speed for 360 km, would have taken 48 minutes

less to travel the same distance if its speed were 5 km/h more. Find the original
speed of the train.

. If Zebawere younger by 5 years than what she really is, then the square of her

age (in years) would have been 11 more than five times her actual age. What is
her age now?

At present Asha's age (in years) is 2 more than the square of her daughter
Nisha's age. When Nisha grows to her mother’s present age, Asha's age would
be one year less than 10 times the present age of Nisha. Find the present ages of
both Asha and Nisha.
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7. Inthe centre of arectangular lawn of dimensions 50 m x 40 m, a rectangular
pond has to be constructed so that the area of the grass surrounding the pond
would be 1184 m? [see Fig. 4.1]. Find the length and breadth of the pond.

Fig. 4.1

8. At tminutes past 2 pm, the time needed by the minutes hand of a clock to show
t2
3 pm was found to be 3 minutes less than 2 minutes. Findt.



CHAPTER S

ARITHMETIC PROGRESSIONS
I

(A) Main Conceptsand Results

An arithmetic progression (AP) is a list of numbers in which each term is

obtained by adding afixed number d to the preceding term, except thefirst term
a. Thefixed number d is called its common difference.

The general form of anAPisa,a+d,a+ 2d, a+ 3d,...

In the list of numbers a,, a,, a,,... if the differencesa, — a,, a,—a,, a, —a,,...

givethe samevalue, i.e, if a . —a, isthe same for different values of k, then
the given list of numbersisan AR

The nt" term a (or the genera term) of an APisa =a + (n—1) d, whereais

the first term and d is the common difference. Notethat a, a

Thesum S, of the first n terms of anAP is given by

n
Sn=§ [2a+ (n—-1)d]

If | isthelast term of an AP of nterms, then the sum of all the terms can also be
given by

n
S = 5 [a+1]
Sometimes S is also denoted by S.
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® If S, isthesum of thefirstn terms of an AP, then its n” term a, is given by
a=S-S_,
(B) MultipleChoice Questions
Choose the correct answer from the given four options:
Sample Question 1 : The 10" term of the AP: 5, 8, 11, 14, ... is
(A) 32 (B) 35 (C) 38 (D) 185
Solution : Answer (A)
Sample Question 2 : InanAPif a=-7.2,d= 3.6, a= 7.2,thennis
(A) 1 (B) 3 ©) 4 (D) 5
Solution : Answer (D)
EXERCISES.]
Choose the correct answer from the given four options:

1. InanAPRifd=—-4,n=743 =4 thenais

(A) 6 B) 7 (C) 20 (D) 28
2. InanAPRifa=35,d=0,n=101 thena will be
(A) O (B) 35 (C) 1035 (D) 104.5

3. Thelist of numbers—10, -6, -2, 2,... iS
(A) anAPwithd=-16
(B) anAPwithd= 4
(©) anAPwithd=-4

(D) notanAP
-5 5
4. Thelltterm of the AP; =5, 7 , 0, E ,..IS
(A) 20 (B) 20 (C) =30 (D) 30

5. Thefirst four terms of an AP, whose first term is—2 and the common difference
is—2, are
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10.

11.

12.

13.

14.

15.
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(A) -2,0,24

(B) -2,4,-8,16
(C) -2,-4,-6,-8
(D) -2,-4,-8,-16

The 21¢ term of the AP whose first two terms are—3 and 4 is

(A) 17 (B) 137 (C) 143 (D) -143

If the 2 term of an APis 13 and the 5" term is 25, what is its 7" term?
(A) 30 (B) 33 (C) 37 (D) 38

Which term of the AP: 21, 42, 63, 84,... is210?

(A) 9 (B) 10" (C) 11 (D) 12"

If the common difference of an AP is 5, then what is a;—a,,?

(A) 5 (B) 20 (C) 25 (D) 30
What is the common difference of an AP in which a,—a,=32?
(A) 8 (B)-8 (C) -4 (D) 4

Two APs have the same common difference. The first term of one of these is
—1 and that of the other is— 8. Then the difference between their 4" termsis

(A) -1 (B)-8 © 7 (D) -9

If 7 times the 7" term of an APis equal to 11 times its 11" term, then its 18th
termwill be

(A) 7 (B) 11 (C) 18 (D) 0
The 4" term from the end of theAP: —11, -8, -5, ..., 49 is
(A) 37 (B) 40 (C) 43 (D) 58

Thefamous mathemati cian associated with finding the sum of thefirst 100 natu-
ral numbersis

(A) Pythagoras (B) Newton
(C) Gauss (D)  Eudid

If the first term of an AP is—5 and the common differenceis 2, then the sum of
thefirst 6 termsis

(A) 0 (B) 5 ) 6 (D) 15
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16. The sum of first 16 terms of the AP: 10, 6, 2,... iS

(A) =320 (B) 320 (C) =352 (D) —400
17. InanAPif a=1,a,=20and S, =399, thenn s

(A) 19 (B) 21 (C) 38 (D) 42
18. Thesum of first fivemultiplesof 3is

(A) 45 (B) 55 (C) 65 (D) 75

(C) Short Answer Questionswith Reasoning
Sample Question 1: Inthe AP: 10, 5, 0, -5, ... the common difference disequal to 5.
Justify whether the above statement is true or false.
Solution :
a,—a=5-10=-5
a,-a,=0-5=-5
a,-a=-5-0=-5
Although the given list of numbersformsan AP, itiswithd =-5and not withd=5

So, the given statement isfalse.

Sample Question 2 : Divya deposited Rs 1000 at compound interest at the rate of
10% per annum. The amounts at the end of first year, second year, third year, ..., form
an AP. Justify your answer.

Solution : Amount at the end of the 1st year = Rs 1100
Amount at the end of the 2nd year = Rs 1210
Amount at the end of 3rd year = Rs 1331 and so on.
So, the amount (in Rs) at the end of 1st year, 2nd year, 3rd year, ... are
1100, 1210, 1331, ...
Here, a—-a = 110
a,—a,=121

As,  a,—a #a,—a, it doesnot form an AP.
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Sample Question 3: The n" term of an AP cannot be r? + 1. Justify your answer.

Solution :

Here,a, n® 1

So, a P 12
a 2° 15
a 3° 110
\Y

List of numbers becomes 2, 5, 10, ...

Here, 5—2 10-5, s0 it does not form an AP.

Alternative Solution 1;

Weknow thatinan AP, d a,—3a, ;
Here, a, n? 1

So, &-ay (0° - (n-1° 1

=2n-1

As a, —a, , dependsupon n, d is not afixed number.

So, a, n* 1cannot be the n™ term of an AP.

Alternative Solution 2:
We know that in an AP

g,=a+(n-1)d . We observethat a, isalinear polynomial inn.

Here, a, n? 1isnotalinear polynomial in n. So, it cannot be the N term of anAP.
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1.

N

EXERCISES.2

Which of the following form an AP? Justify your answer.
i -1,-1,-1,-1,..
(i) 0,20,2,..
@y 1,1,2,2,3,3,...
(iv) 11,22,33,...
111
(V) 5370
(Vi) 2,22 2524 ...

Vi) /3. 12, V2748, .-

3 5
Justify whether it is true to say that -1, —=%, -2, = ,... forms an AP as

2 2
-8 =a-8
For theAP: -3, -7, -11, ..., canwefind directly a —a, without actually finding
a,, and a, ? Give reasons for your answer.

Two APs have the same common difference. The first term of one AP is 2 and
that of the other is 7. The difference between their 10" terms is the same as the
difference between their 21% terms, which is the same as the difference between
any two corresponding terms. Why?

IsO aterm of the AP: 31, 28, 25, ...? Justify your answer.

The taxi fare after each km, when the fare is Rs 15 for the first km and Rs 8 for
each additional km, does not form an AP as the total fare (in Rs) after each
kmis

15,8, 8, 8, ...
|'s the statement true? Give reasons.

Inwhich of thefollowing situations, do thelists of numbersinvolved form anAP?
Give reasons for your answers.

(i) The fee charged from a student every month by a school for the whole ses-
sion, when the monthly feeis Rs 400.
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(i) The fee charged every month by a school from Classes | to XII, when the
monthly feefor Class| isRs 250, and it increases by Rs 50 for the next higher
class.

(i) The amount of money in the account of Varun at the end of every year when
Rs 1000 is deposited at simple interest of 10% per annum.

(iv) The number of bacteriain a certain food item after each second, when they
doublein every second.

8. Justify whether it is true to say that the following are the nt" terms of an AP.
(i) 2n-3 (i) 3re+5 (i) 1+n+re

(D) Short Answer Questions

Sample Question 1 : If the numbers n—2, 4n—1 and 5n + 2 are in AP, find the
value of n.

Solution :
Asn—-2,4n-1,5n+2aein AP

sO (@4n-1)-n-2)=0Bn+2)—4n-1)

iee 3n+1=n+3

ie, n=1

Sample Question 2 : Find the value of the middle most term (s) of the AP :
-11,-7,-3,...,49.

Solution :

Here, a=-11, d=-7-(-11)=4,a =49

Wehave a =a+ (n-1)d

So, 49=-11+(n-1)x4

i.e, 60=(n-1) x4

e, n=16

As n is an even number, there will be two middle terms which are

1—Sth and(%Jrlj th, i.e, the 8" term and the 9" term.
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a;=a+7d=-11+7%x4=17
a,=a+8d=-11+8x4=21
S0, the values of the two middle most terms are 17 and 21, respectively.

Sample Question 3: The sum of the first three terms of an AP is 33. If the product of
the first and the third term exceeds the second term by 29, find the AP.

Solution : Let the three termsin AP be

a—da,at+td.
So, a-d+a+a+d=33
or a=1
Also, (a—d)@+d)=a+29
i.e., a?-d*=a+29
i.e, 121 -d*=11+29
i.e, dz=81
i.e, d=%9
So there will be two APs and they are: 2, 11, 20, ...
and 20,11, 2, ...

EXERCISES.3
1. Match the APs given in column A with suitable common differences given in
columnB.
Column A Column B
2

(A) 2,-2,-6,-10,.. B) 3

(A,) a=-18n=10,a =0 B,) -5

(A,) a=0a,=6 B,) 4

(A) a,=13,8,=3 B) -4

By) 2
1
By 5

(B) 5
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2. Verify that each of the following is an AP, and then write its next three terms.

(i) 3, 24/3. 33

(iv) a+b,(a+l)+b(@a+1)+((b+1),..
(v) a,2a+1,3a+24a+3,..
3. Write the first three terms of the APs when a and d are as given below:

N oot o1
(i a==%,d= 6

(i) a=-5, d=-3

1
(i) a= f2, =7

4. Find a, band csuch that the following numbersarein AP: a, 7, b, 23, c.

Determine the AP whose fifth term is 19 and the difference of the eighth term
from the thirteenth term is 20.

1
6. The 26t 11" and the last term of an APare O, 3 and T respectively. Find the

common difference and the number of terms.

7. Thesum of the 5" and the 7" terms of an AP is 52 and the 10" term is 46. Find the
AP

8. Find the 20t term of the AP whose 7t term is 24 |ess than the 11t term, first term
being 12.

9. If the 9" term of an AP is zero, prove that its 29" term is twice its 19" term.

10. Find whether 55 isaterm of theAP: 7, 10, 13,--- or not. If yes, find which term
itis.
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11.

12.

13.

14.

15.

16.
17.
18.

19.

20.

21.

22

23
24

Determine k so that k+ 4k + 8, 2I¢ + 3k + 6, 3k? + 4k + 4 are three consecutive
terms of an AP.

Split 207 into three parts such that these are in AP and the product of the two
smaller partsis 4623.

Theanglesof atrianglearein AR The greatest angleistwicetheleast. Find all the
angles of thetriangle.

If the nth terms of thetwo APs; 9, 7, 5, ... and 24, 21, 18,... are the same, find the
value of n. Also find that term.

If sum of the 39 and the 8" terms of an AP is 7 and the sum of the 7t and the 14t
termsis—3, find the 10" term.

Find the 12" term from the end of the AP; —2, 4, —6,..., —100.
Which term of theAP: 53, 48, 43,... isthefirst negative term?

How many numbers lie between 10 and 300, which when divided by 4 leave a
remainder 3?7

_ _ 2 1
Find the sum of the two middle most terms of the AP:; —§ ,—1, —§ 45 .

Thefirst term of an APis—5 and the last term is 45. If the sum of the terms of the
APis120, then find the number of terms and the common difference.

Find the sum:
(i) 1+ (-2 +(-H) +(-8) +... +(-236)

1 2 3
(ii) 4—5 + 4—3 + 4—5 +... upto n terms

. a-b 3a-2b 5a-3b
(iii) atb  a+b a+b -+ to 11 terms.

. Which term of theAP: -2, —7,-12,... will be—77? Find the sum of thisAP upto the

term —77.

f a = 3 —4n, show that a,,a,,a,,... form an AR Also find SZO.
.Inan AP, if Sn=n(4n+ 1), find the AP.
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
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Inan AP, if S, = 3r* + 5n and a, = 164, find the value of k.
If Sn denotes the sum of first n terms of an AP, prove that
S,=3(5,-S)
Find the sum of first 17 terms of an AP whose 4" and 9 terms are —15 and —30
respectively.

If sum of first 6 terms of an AP is 36 and that of the first 16 termsis 256, find the
sum of first 10 terms.

Find the sum of all the 11 terms of an APwhose middle most term is 30.
Find the sum of last ten terms of the AP: 8, 10, 12,---, 126.

Find the sum of first seven numbers which are multiples of 2 aswell as of 9.
[Hint: Take the LCM of 2 and 9]

How many terms of the AP: 15, —13, —11,--- are needed to make the sum -55?
Explain the reason for double answer.

The sum of the first n terms of an AP whose first term is 8 and the common
differenceis20isequal to the sum of first 2nterms of another AP whosefirst term
is— 30 and the common differenceis 8. Findn.

Kanika was given her pocket money on Jan 1%, 2008. She puts Re 1 on Day 1,
Rs 2 on Day 2, Rs 3 on Day 3, and continued doing so till the end of the month,
from thismoney into her piggy bank. She also spent Rs 204 of her pocket money,
and found that at the end of the month she till had Rs 100 with her. How much
was her pocket money for the month?

Yasmeen saves Rs 32 during the first month, Rs 36 in the second month and
Rs 40 in the third month. If she continues to save in this manner, in how many
months will she save Rs 20007

(E) LongAnswer Questions

Sample Question 1: The sum of four consecutive numbers in an AP is 32 and the
ratio of the product of thefirst and thelast termsto the product of thetwo middlie terms
is7:15. Find the numbers.

Solution: Let the four consecutive numbers in AP be

a-3d,a—-d a+d a+3d.
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&)l

Also,

or,

or,

or,

or,

or,

a-3d+a-d+a+d+a+3d=32
or 4a =32

or a=8

a-3d a 3d 7

a-d a d 15
a-9d® 7
at-d? 15

15a2-135d% =7a&—-7d?

8a2-12842 =0

d=+2

So, when a= 8, d= 2, the numbers are 2, 6, 10, 14.

Sample Question 2: Solve the equation :

1+4+7+10+..+x=287

Solution :

Here, 1, 4, 7, 10, ..., xforman APwitha=1,d =3, a =X
Wehave, a =a+ (n—1)d

o,

Also,

x=1+(n-1)x3=3n-2

szg(a )

n
=—1 X
287 2( )
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@ 3n-2)

NS

o, 574=n(@Bn-1)
o, 3n*-—n-574=0

1 1 6888

Therefore, n =
6
1483 84 -82
"~ 6 66
=14 —41
T3

As n cannot be negative, son = 14
Therefore, x=3n—-2=3 x 14 -2 = 40.
Alter native solution:

Here 1,4, 7, 10, ... xforman APwitha=1,d =3, S= 287

We have, s=g 2a n-1d

So. 287 22 n-1 3

o, 574 n(3n-1)
or, 3n°-n-574 0
Now proceed as above.

EXERCISES5.4

1. Thesum of thefirst fivetermsof an AP and the sum of thefirst seven terms of the
same APis 167. If the sum of thefirst ten terms of this APis 235, find the sum of
its first twenty terms.
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2. Findthe
(i) sum of thoseintegers between 1 and 500 which are multiples of 2 aswell asof 5.
(i) sum of those integers from 1 to 500 which are multiples of 2 aswell asof 5.

(i) sum of those integers from 1 to 500 which are multiples of 2 or 5.

[Hint (iii) : Thesenumberswill be : multiplesof 2 + multiplesof 5—multiplesof 2
aswell asof 5]

3. The eighth term of an AP is half its second term and the eleventh term exceeds
onethird of itsfourth term by 1. Find the 15" term.

4. AnAPconsistsof 37 terms. The sum of the three middle most termsis 225 and the
sum of the last threeis 429. Find the AP.

5. Find the sum of the integers between 100 and 200 that are
(i) divisbleby 9
(ii) not divisibleby 9
[Hint (ii) : These numberswill be: Total numbers— Total numbersdivisible by 9]

6. Theratio of the 11" term to the 18" term of an APis 2 : 3. Find the ratio of the 5™
term to the 21* term, and al so the ratio of the sum of thefirst five termsto the sum
of the first 21 terms.

7. Show that the sum of an APwhose first term is a, the second term b and the last
termc, isequa to

acb c-2a
2 b-a

8. Solvetheequation
-4+ (1) +2+.+x=437

9. Jaspa Singh repays histotal loan of Rs 118000 by paying every month starting
with thefirst instalment of Rs 1000. If heincreasestheinstalment by Rs 100 every
month, what amount will be paid by him in the 30" instalment? What amount of
loan does he still have to pay after the 30t instal ment?
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10. The students of a school decided to beautify the school on the Annual Day by
fixing colourful flags on the straight passage of the school. They have 27 flags
to be fixed at intervals of every 2 m. The flags are stored at the position of the
middle most flag. Ruchi was given theresponsibility of placing the flags. Ruchi
kept her books where the flags were stored. She could carry only oneflag at a
time. How much distance did she cover in completing this job and returning
back to collect her books? What isthe maximum distance shetravelled carrying
aflag?



CHAPTER 6

TRIANGLES

(A) Main Concepts and Results

Congruence and similarity, Conditions for similarity of two polygons, Similarity of
Triangles, Similarity and correspondence of vertices, Criteria for similarity of triangles;
(i) AAA or AA (ii) SSS (iii) SAS

® Ifaline is drawn parallel to one side of a triangle to intersect the other two sides,

then these two sides are divided in the same ratio (Basic Proportionality Theo-
rem) and its converse.

® Ratio of the areas of two similar triangles is equal to the ratio of the squares of
their corresponding sides.

®  Perpendicular drawn from the vertex of the right angle of a right triangle to its

hypotenuse divides the triangle into two triangles which are similar to the whole
triangle and to each other.

® Inaright triangle, the square on the hypotenuse is equal to the sum of the squares
on the other two sides (Pythagoras Theorem) and its converse.

(B) Multiple Choice Questions

Choose the correct answer from the given four options:

Sample Question 1: If in Fig 6.1, O is the point of intersection of two chords AB
and CD such that OB = OD, then triangles OAC and ODB are
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(A) equilateral but not similar

(B) isosceles but not similar

(C) equilateral and similar

(D) isosceles and similar
Solution : Answer (D)

Sample Question 2: D and E are respectively the points on the sides AB and AC of
a triangle ABC such that AD =2 ¢cm, BD=3 cm, BC=7.5cmand DE|| BC. Then,

length of DE (in cm) is
(A) 25 B) 3 ©) 5 (D) 6
Solution : Answer (B)
EXERCISE 6.1
Choose the correct answer from the given four options:

1. In Fig. 6.2, Z BAC=90° and AD 1 BC. Then,
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(A) BD.CD=BC (B) AB.AC=BC
(C) BD.CD=AD’ (D) AB.AC= AD’

The lengths of the diagonals of a rhombus are 16 cm and 12 ¢cm. Then, the
length of the side of the thombus is

(A)9 cm (B) 10 cm (C) 8cm (D) 20 cm

61

If AABC~AEDFand AAB C is not similar to A D E F, then which of

the following is not true?

(A) BC.EF =AC.FD (B) AB.EF=AC.DE
(C) BC.DE=AB.EF (D) BC.DE=AB.FD
If in two triangles ABC and PQR, QR PR PQ’

(A) APQR~ACAB (B) APQR ~A ABC
(C) ACBA ~APQR (D) ABCA ~APQR

In Fig.6.3, two line segments AC and BD intersect each other at the point P
such that PA=6 cm,PB=3 cm, PC=2.5cm, PD =5 cm, Z APB = 50°
and £ CDP = 30°. Then, £ PBA is equal to

(A) 50° (B) 30° (C) 60° (D) 100°
If in two triangles DEF and PQR, ZD = ZQ and ZR = ZE, then which of the
following is not true?

EF DF DE EF

(A) ﬁ:% (B) %zﬁ
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DE DF EF DE

© orR=P0 ® Rp o

7. Intriangles ABC and DEF, /B = ZE, Z/F = ZC and AB = 3 DE. Then, the
two triangles are

(A) congruent but not similar (B) similar but not congruent

(C) neither congruent nor similar (D) congruent as well as similar

BC 1 ar (PRQ)

8. [Itis given that A ABC ~ A PQR, with Q_R = 3 Then, m is equal to

1 1
(4) 9 ®) 3 © 3 ©) 5

9. Itis giventhat A ABC ~ A DFE, ZA=30°, ZC=50°, AB=5cm,AC=8cm
and DF= 7.5 cm. Then, the following is true:

(A) DE =12 em, ZF = 50° (B) DE = 12 cm, ZF = 100°
(C) EF =12 cm, ZD = 100° (D) EF =12 cm, #D = 30°

o AB _BC . -
10. Ifin triangles ABC and DEF, —— =-——, then they will be similar, when

DE FD
(A) /ZB=Z/E (B) ZA=/D
(C) «uB=4«D (D) ZA=_LF
ar(ABC) 9
11. IfAABC ~A QRP, M—Z,AB =18 cm and BC = 15 cm, then PR
is equal to
20
(A) 10 cm (B) 12 cm © ?cm (D) 8cm

12. IfSis a point on side PQ of a A PQR such that PS = QS = RS, then
(A) PR . QR = RS’ (B) QS +RS = QR
(C) PR* + QR = PQ’ (D) PS +RS = PR’
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(C) Short Answer Questions with Reasoning

Sample Question 1: In AABC, AB =24 cm, BC= 10 cm and AC =26 cm. Is this
triangle a right triangle? Give reasons for your answer.

Solution : Here AB" =576, BC' = 100 and AC = 676. So, AC' = AB + BC’
Hence, the given triangle is a right triangle.

Sample Question 2: P and Q are the points on the sides DE and DF of a triangle
DEF such that DP =5 cm, DE = 15 cm, DQ= 6 cm and QF = 18 cm. Is PQ|| EF?
Give reasons for your answer.

DP 5

1 1
. . —_— = =-—an ~
Solution : Here, 7= 75"5 75 F 18 3

DP  DQ
As PE = QF’ therefore PQ is not parallel to EF.
DE EF
Sample Question 3: Itis given that AFED ~A STU . Is it true to say that ST =ﬁ‘7
Why?

Solution : No, because the correct correspondence is F <> S, E < T, D < U.

EF DE

1. Is the triangle with sides 25 cm, 5 cm and 24 c¢m a right triangle? Give reasons
for your answer.

2. It is given that A DEF ~ A RPQ. Is it true to say that /D = ZR and
ZF = ZP? Why?

3. A and B are respectively the points on the sides PQ and PR of a triangle PQR



64

EXEMPLAR PROBLEMS

such that PQ = 12.5 cm, PA =5 ¢cm, BR= 6 cm and PB =4 cm. [s AB|| QR?
Give reasons for your answer.

In Fig 6.4, BD and CE intersect each other at the point P. Is A PBC ~ APDE?
Why?

b
In triangles PQR and MST, ZP = 55°, ZQ = 25°, ZM = 100° and
£S =25°1s A QPR ~ A TSM? Why?

Is the following statement true? Why?

“Two quadrilaterals are similar, if their corresponding angles are equal”.

Two sides and the perimeter of one triangle are respectively three times the
corresponding sides and the perimeter of the other triangle. Are the two tri-
angles similar? Why?

If in two right triangles, one of the acute angles of one triangle is equal to an

acute angle of the other triangle, can you say that the two triangles will be
similar? Why?

3
The ratio of the corresponding altitudes of two similar triangles is 5 Is it

6
correct to say that ratio of their areas is 5 ? Why?
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10. D is a point on side QR of APQR such that PD L QR. Will it be correct to say
that APQD ~ A RPD? Why?

11. InFig. 6.5,if /D= ZC, then is it true that
AADE ~ AACB? Why? RN

12. Isittrue to say that if in two triangles, an angle of A
one triangle is equal to an angle of another triangle / \
and two sides of one triangle are proportional to the ' G
two sides of the other triangle, then the triangles ' :
are similar? Give reasons for your answer.

(D) Short Answer Questions

Sample Question 1: Legs (sides other than the hypotenuse) of a right triangle are of
lengths 16cm and 8 cm. Find the length of the side of the largest square that can be
inscribed in the triangle.

Solution: Let ABC be a right triangle right angled at B with AB = 16 cm and BC =
8 cm. Then, the largest square BRSP which can be inscribed in this triangle will be as
shown in Fig.6.6.

Let PB = x cm. So., AP = (16—x) cm. In AAPS and AABC, ZA = ZA and
ZAPS = ZABC (Each 90°)

So, AAPS ~ AABC (AA similarity)

Therefore, ~r= >
erefore, ~ BC
16 —x _x F
o 16 8
or  128-8x=1l6x A *
128 16
or X == =7 —

24 3 iR

16
Thus, the side of the required square is of length 3 cm.
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Sample Question 2: Hypotenuse of a right triangle is 25 cm and out of the remaining
two sides, one is longer than the other by 5 cm. Find the lengths of the other two sides.
Solution : Let one side be x cm. Then the other side will be (x + 5) cm.

Therefore, from Pythagoras Theorem

X+ (x +5) = (25)°

or X +x+10x +25 =625

or X +5x-300=0

or X +20x—15x-300=0

or x (x+20) —15 (x +20) =0

or (x—15) (x +20) =0

So, x =15 or x=-20

Rejecting x = — 20, we have length of one side = 15 cm

and that of the other side = (15 +5) cm =20 cm A

Sample Question 3: In Fig 6.7, \‘"‘-\

/D= /Eand 22=2E prove that BAC is an A A
DB EC

isosceles triangle. \

Solution : =22 (G Fig. 6
olution : EC( iven) g- .

Therefore, DE || BC (Converse of Basic Proportionality Theorem)
So, ZD = /B and £ZE = ZC (Corresponding angles) (1)
But £D = ZE (Given)
Therefore, /B = ZC [ From (1)]
So, AB = AC (Sides opposite to equal angles)
i.e., BAC is an isosceles triangle.
EXERCISE 6.3

1. InaAPQR, PR>-PQ’=QR’ and M is a point on side PR such that QM L PR.
Prove that
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QM’=PM x MR.
2. Find the value of x for which DE|| AB in Fig. 6.8.

A

3. InFig. 6.9, if £1 =22 and A NSQ = A MTR, then prove that
A PTS ~ A PRQ.

4. Diagonals of a trapezium PQRS intersect each other at the point O, PQ|| RS
and PQ = 3 RS. Find the ratio of the areas of triangles POQ and ROS.

5. InFig. 6.10,ifAB|| DC and AC and PQ intersect each other at the paint O, prove
that OA . CQ =OC . AP.
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6. Find the altitude of an equilateral triangle of side 8 cm.

7. IfAABC~ADEF, AB=4cm, DE=6cm, EF =9 cm and FD = 12 c¢m,
find the perimeter of A ABC.

8. InFig. 6.11, if DE|| BC, find the ratio of ar (ADE) and ar (DECB).

9. ABCD is a trapezium in which AB||DC and P and Q are points on AD

and BC, respectively such that PQ|| DC. If PD = 18 cm, BQ = 35 cm and
QC =15 cm, find AD.

10. Corresponding sides of two similar triangles are in the ratio of 2 : 3. If the area
of the smaller triangle is 48 cm’, find the area of the larger triangle.

11. In atriangle PQR, N is a point on PR such that Q N L PR . If PN. NR = QN’,
prove that ZPQR =90° .
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12.

13.

14.

15.

Areas of two similar triangles are 36 cm? and 100 cm?. If the length of a side
of the larger triangle is 20 cm, find the length of the corresponding side of the
smaller triangle.

In Fig. 6.12, if ZACB = ZCDA, AC =8 cm and AD = 3 cm, find BD.

A 15 metres high tower casts a shadow 24 metres long at a certain time and
at the same time, a telephone pole casts a shadow 16 metres long. Find the
height of the telephone pole.

Foot of a 10 m long ladder leaning against a vertical wall is 6 m away from
the base of the wall. Find the height of the point on the wall where the top of
the ladder reaches.

(E) Long Answer Questions

Sample Question 1: In Fig 6.13, OB is the perpendicular bisector of the line
segment DE, FA 1 OB and F E intersects OB at the point C. Prove that

1

1 2

—_— =
OA OB O0OC

Solution: In A AOF and A BOD.

Z0 = Z0 (Same angle) and ZA = ZB (each 90°) £~

Therefore, A AOF ~ A BOD (AA similarity) . ” —_ ;T..' —H B

So,

OA _FA 1 —
OB DB (1) "l
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Also, in A FAC and A EBC, ZA = /B (Each 90°)
and ZFCA = ZECB (Vertically opposite angles).

Therefore, A FAC ~ A EBC (AA similarity).

S FA AC
®“ EB BC
But EB = DB (B is mid-point of DE)

FA _AC

S0, BB BC

)
Therefore, from (1) and (2), we have:

AC_0A
BC OB

OC-OA _O0A
OB-OC OB

1.e.,

or OB.OC-0OA.OB=0A.0B-0A.OC
or OB.OC+0OA.OC=20A.0B

or  (OB+O0A).OC=2O0A.0B

1 1

oA 0B oC

[ Dividing both the sides by OA . OB . OC]

Sample Question 2: Prove that if in a triangle square on one side is equal to the sum
of the squares on the other two sides, then the angle opposite the first side is a right
angle.

Solution: See proof of Theorem 6.9 of Mathematics Textbook for Class X.
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Sample Question 3: An aeroplane leaves an Airport and flies due North at
300 km/h. At the same time, another aeroplane leaves the same Airport and flies due

1
West at 400 km/h. How far apart the two aeroplanes would be after 15 hours?

1 3
Solution: Distance travelled by first acroplane in 15 hours =300 x 5 km =450 km

400 %3 4 =600 km

and that by second aeroplane =

1
Position of the two aeroplanes after 15 hours would be A and B as shown in Fig. 6.14.

That is, OA =450 km and OB = 600 km.
From A AOB, we have
AB? = OA? + OB?

or  AB?  =(450) + (600

= (1502 x 3% + (150) x 42
=150° (32 + 4?)
=150 x 52

or AB=150x5=750

1
Thus, the two aeroplanes will be 750 km apart after 15 hours.

Sample Question 4: In Fig. 6.15, if A ABC ~ A DEF and their sides are of lengths
(in cm) as marked along them, then find the lengths of the sides of each triangle.
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Solution: A ABC ~ A DEF (Given)

Therefore. AB_BC _CA
crerore, DE EF FD

2x—1 2x+2 3x

50, I8 T3x19 6x

Now, taking =~ weh

ow, taking — o, e have
2x-1 1
T

or 4x-2=18

or x=5

Therefore, AB=2x5-1=9, BC=2x5+2=12,
CA=3x5=15DE=18,EF=3x5+9=24and FD= 6 x 5=30

Hence, AB=9cm, BC=12 cm, CA= 15 cm,

DE =18 cm, EF =24 cm and FD = 30 cm.
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EXERCISE 6.4
1. In Fig. 6.16, if ZA= ZC,AB =6 cm, BP =15 cm,
AP =12 cm and CP = 4 cm, then find the lengths of PD
and CD.

2. It is given that A ABC ~ A EDF such that AB = 5 cm,
AC=7cm, DF=15 cmand DE =12 cm. Find the lengths
of the remaining sides of the triangles.

3. Provethatifaline is drawn parallel to one side of a triangle to intersect the other
two sides, then the two sides are divided in the same ratio.

4. InFig6.17,if PQRS is a parallelogram and AB || PS, then prove that OC|| SR.

5. A 5mlong ladder is placed leaning towards a vertical wall such that it reaches
the wall at a point 4 m high. If the foot of the ladder is moved 1.6 m towards the
wall, then find the distance by which the top of the ladder would slide upwards
on the wall.

6. For going to a city B from city A, there is a route via city C such that ACLCB,
AC=2xkmand CB=2 (x+7) km. It is proposed to construct a 26 km highway
which directly connects the two cities A and B. Find how much distance will be
saved in reaching city B from city A after the construction of the highway.
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7. A flagpole 18 m high casts a shadow 9.6 m long. Find the distance of the top of
the pole from the far end of the shadow.

8. Astreet light bulb is fixed on a pole 6 m above the level of the street. If a woman
of height 1.5 m casts a shadow of 3m, find how far she is away from the base
of the pole.

9. InFig 6.18, ABC is atriangle right angled at B and BD L AC. If AD =4 cm,
and CD =5 cm, find BD and AB.

10. In Fig. 6.19, PQR is a right triangle right angled at Q and QS L PR . If
PQ =6 cm and PS =4 cm, find QS, RS and QR.

11. In APQR, PD L QR such that D lies on QR . If PQ =a, PR = b, QD =c and
DR =d, prove that (a + b) (a — b) = (¢ + d) (c — d).

12. Ina quadrilateral ABCD, ZA + ZD = 90°. Prove that AC” + BD’ = AD’ + BC’
[Hint: Produce AB and DC to meet at E.]
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13.

14.

15.

16.

In fig. 6.20, /|| m and line segments AB, CD and EF are concurrent at point P.

prove ot ME_AC _CE
rove tha BE BD FD°

In Fig. 6.21, PA, QB, RC and SD are all perpendiculars to a line /, AB=6 cm,

BC=9cm, CD =12 cm and SP = 36 cm. Find PQ, QR and RS.

O is the point of intersection of the diagonals AC and BD of a trapezium ABCD
with AB|| DC. Through O, a line segment PQ is drawn parallel to AB meeting
AD in P and BC in Q. Prove that PO = QO.

In Fig. 6.22, line segment DF intersect the side AC of a triangle ABC at the
point E such that E is the mid-point of CA and ZAEF = ZAFE . Prove that

BD_BF
CD CE°

[Hint: Take point G on AB such that CG|| DF.]
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17.

18.

EXEMPLAR PROBLEMS

Prove that the area of the semicircle drawn on the hypotenuse of a right angled
triangle is equal to the sum of the areas of the semicircles drawn on the other
two sides of the triangle.

Prove that the area of the equilateral triangle drawn on the hypotenuse of a right
angled triangle is equal to the sum of the areas of the equilateral triangles drawn
on the other two sides of the triangle.



CHAPTER7

COORDINATE GEOMETRY

(A) Main Conceptsand Results
Distance Formula, Section Formula, Areaof aTriangle.

The distance between two points P (x,, y) and Q (X,, y,) is

\/(Xz_)(l)2+(Y2_y1)2
The distance of apoint P (x,y) fromtheoriginiis ,/xz +y?

The coordinates of the point Pwhich dividesthe line segment joining the points
A (X, y,) and B (x,, y,) internally in the ratio m, : m, are

(mlx2+mzx1 mly2+rr5y1J
m+m, m+m,
The coordinates of the mid-point of the line segment joining the pointsP (x,, y,)

+X +
and Q (x;, y,) are [Xlz : %}

The area of atriangle with vertices A (x,, y,), B (X, y,) and C (x,, ¥,) is

1
2 D0 =Y) % O = Y) + % (v, — Yl
which is non—zero unlessthe pointsA, B and C are collinear.

(B) Multiple Choice Questions

Choose the correct answer from the given four options:
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Sample Question 1: If the distance between the points (2, —2) and (-1, X) is 5, one of
the values of xis

(A) -2 (B) 2 © 1 (D) 1
Solution : Answer (B)

Sample Question 2: Themid-point of theline segment joining the pointsA (-2, 8) and
B(—6,—-4)is

(A) (=4,-6) (B) (2,6) © 42 DO)42
Solution : Answer (C)

Sample Question 3: The pointsA (9, 0), B (9, 6), C (-9, 6) and D (-9, 0) are the
vertices of a
(A) sguare (B) rectangle  (C) rhombus (D) trapezium
Solution : Answer (B)
EXERCISE 7.1

Choose the correct answer from the given four options:
1. Thedistance of the point P (2, 3) from the x-axisis

(A) 2 (B) 3 ©1 (D) 5
2. Thedistance between the points A (0, 6) and B (0, —2) is

(A) 6 (B)8 (€4 (D) 2
3. Thedistance of the point P (-6, 8) from the originis

(A)8 (B) /7 (C) 10 (D)6
4. Thedistance between the points (0, 5) and (-5, Q) is

(A)5 (B) 542 (©) 25 (D) 10

5. AOBC is a rectangle whose three vertices are verticesA (0, 3), O (0, 0) and
B (5, 0). Thelength of itsdiagonal is

(A)5 (B)3 (©) 34 (D) 4
6. Theperimeter of atriangle with vertices (0, 4), (0, 0) and (3, 0) is
(A) 5 (B) 12 (© 1 (D) 7++5
7. Theareaof atriangle with verticesA (3,0),B (7,0 and C (8, 4) is
(A) 14 (B) 28 (© 8 (D) 6
8. Thepoints (-4, 0), (4, 0), (0, 3) arethe vertices of a
(A) right triangle (B) isoscelestriangle

(C) equilateral triangle (D) scalenetriangle
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9.

10.

11.

12.

13.

14.

15.

16.

The point which divides the line segment joining the points (7, —6) and (3, 4) in
ratiol: 2internaly liesinthe

(A) | quadrant (B) 1l quadrant

(©) 1l quadrant (D) IV quadrant

The point which lieson the perpendicular bisector of theline segment joining the
pointsA (2, -5) and B (2, 5) is

(A) (0,0) (B) (0.2 (© (2,0 (D) (-2, 0)

The fourth vertex D of a parallelogram ABCD whose three vertices are
A(-2,3), B(6,7)andC (8,3)is

(A) (0, 1) B)0.-1)  (O(10 (D) (1,0)

If the point P (2, 1) lies on the line segment joining pointsA (4, 2) and B (8, 4),
then

1 1 1
(A) AP= 5 AB (B) AP=PB (C) PB = 5 AB (D)AP= EAB

IfP g, 4 isthemid-point of theline segment joining the points Q (-6, 5) and
R (-2, 3), then the value of ais

(A)-4 (B) —12 (C) 12 (D) -6

The perpendicular bisector of the line segment joining the pointsA (1, 5) and
B (4, 6) cuts the y-axis at

(A) (0, 13) (B) (0, -13)

(C) (0, 12) (D) (13,0 i
The coordinates of the point which
is equidistant from the three verti-
ces of the A AOB as shown in the (0,2
Fig.7.1is

(A) (x.y) B) (. )

Xy y X
© 22 © 33

A circle drawn with origin as the X' b X

13
centre passesthrough (—2 ,0) . The

point which does not lie in the Y
interior of thecircleis Fig. 7.1



80 EXEMPLAR PROBLEMS

-3 7 -1 5
w 71 ® 23 (© 57 (© (‘63)
17. A line intersects the y-axis and x-axis at the points P and Q, respectively. If
(2, -5) isthe mid-point of PQ, then the coordinates of P and Q are, respectively
(A) (0,-5) and (2, 0) (B) (0, 10) and (— 4, 0)
(©) (0,4) and (-10,0) (D) (0,-10) and (4, 0)
18. Theareaof a triangle with vertices (a, b + ¢), (b, c+ a) and (c, a+ b) is

(AY(@a+b+c)2 (B)O (C)a+b+c (D) abc
19. If the distance between the points (4, p) and (1, 0) is 5, then the value of p is
(A) 4only B)x4 (C)—4only (D)0
20. If the pointsA (1, 2), O (0, 0) and C (a, b) are callinear, then
(A)a=b (B) a=2b (©2a=b (D)a=-b

(C) Short Answer Questionswith Reasoning

State whether the following statements are true or false. Justify your answer.
Sample Question 1: The pointsA (-1, 0), B (3, 1), C (2, 2) and D (-2, 1) are the
vertices of aparallelogram.

Solution : True. The coordinates of the mid-points of both the diagonalsAC and BD

1
are 5’1 , i.e., the diagonal s bisect each other.

Sample Question 2 : The points (4, 5), (7, 6) and (6, 3) are collinear.

Solution : False. Sincethe area of the triangle formed by the pointsis 4 sq. units, the
pointsare not collinear.

Sample Question 3 : Point P (0, —7) is the point of intersection of y-axis and
perpendicular bisector of line segment joining the points A (1, 0) and B (7, —6).

Solution : True. P(0,—7) liesonthey -axis. Itisat adistance of \f50 unitsfromboth the
points (-1, 0) and (7, —6).
EXERCISE 7.2

State whether the following statements are true or false. Justify your answer.

1. AABCwithverticesA (-2, 0), B (2,0) and C (0, 2) issimilar to A DEF with
vertices D (4, 0) E (4, 0) and F (O, 4).
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10.

11.
12.

Point P(—4, 2) lieson theline segment joining the pointsA (-4, 6) and B (-4, —6).
The points (0, 5), (0, —9) and (3, 6) are collinear.

Paint P (0, 2) isthe point of i ntersection of y—axisand perpendicular bisector of line
segment joining the points A (-1, 1) and B (3, 3).

Points A (3, 1), B (12, —2) and C (0, 2) cannot be the vertices of atriangle.
Points A (4, 3), B (6, 4), C (5, —6) and D (-3, 5) are the vertices of a parallelo-
gram.

A circle has its centre at the origin and a point P (5, 0) lies on it. The point
Q (6, 8) lies outside the circle.

ThepointA (2, 7) lies on the perpendicul ar bisector of line segment joining the
points P (6, 5) and Q (0, — 4).

Point P (5, =3) is one of the two points of trisection of the line segment joining
the pointsA (7,—2) and B (1, - 5).

2
Points A (-6, 10), B (-4, 6) and C (3, —8) are collinear such that AB = 5AC.

The point P (-2, 4) lieson acircle of radius 6 and centre C (3, 5).
The points A (-1, -2), B (4, 3), C (2, 5) and D (-3, 0) in that order form a
rectangle.

(D) Short Answer Questions

Sample Question 1 : If themid-point of theline segment joining the points A (3, 4) and
B (k, 6) isP (x y) and x+y— 10 =0, find the value of k

3 k46

Solution : Mid-point of theline segment joiningA (3, 4) and B (k, 6) = > T

Then,

3 k

= _!5
2
k

3
0 =)
Kk

Therefore, —— =xand5=y.

2

Sincex + y—10 =0, we have

i.e.,

Kk
+5-10=0

2
3+k=10
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Therefore, k = 7.

Sample Question 2 :  Find the area of the triangle ABC with A (1, —4) and the

mid-points of sidesthroughA being (2, —1) and (0, — 1).

Solution: Let the coordinates of B and C be (a, b) and (X, y), respectively.

A (1+a —4+bj

Then, 5 T 5 )T (2,-1)

Therefore, l+a=4, 4+b=-2

a=3 b=2

(1+x 4+ yj

Also, > T o =(0,-1)

Therefore, 1+x=0, A +y=-2

i.e., x=-1 ie, y=2

The coordinates of the vertices of AABC areA (1, -4), B (3, 2) and C (-1, 2).
1
Areaof AABC= 5[1(2-2) +3(2+4) —1(—-4-2)]
1
= =[18+6]
2

=12 sg. units.
SampleQuestion 3: Namethetype of triangle PQR formed by the points P \/Z\/E ,

Q V2,2 ad R /6,6 .
Solution : Using distance formula

PQ=y((VZ2+v2) +(v2 +2) = |(242) +(242) = V6 = 4

PR= \/ V2B +(V2—B) =2+ 6 +2VI2+ 2+ 6-2V12 =16 = 4

RQ = \/ 2+\/_ ( ) \/2+6 22 +2+6+2/12 =16 =4
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Since PQ = PR = RQ =4, points P, Q, R form an equilateral triangle.

Sample Question 4 : ABCD is a parallelogram with verticesA (x,y,), B (x,, y,) and
C (x3, ya). Find the coordinates of the fourth vertex D in terms of X5 %0 X5 Vs Y, and Yo

Solution: Let the coordinatesof D be(X, y). Weknow that diagonals of aparallelogram
bisect each other.

A (x,y,) B (x,,y,)

D (x,y) ‘ C (x3y3)
Fig. 7.2

X X Y Y3 Xz, XY, Yy

Therefore, mid-point of AC = mid-point of BD

2 2 2 2
e, X, +X; =X +xand y, +y, =y, +y
e, X +x,—x=x and y, +y,—y, =y
Thus, the coordinates of D are
(X1+X3_X2’y1+y3_y2)
EXERCISE 7.3

Namethetype of triangle formed by the pointsA (-5, 6), B (-4, —2) and C (7, 5).
Find the points on the x—axis which are at a distance of 24/5 from the point
(7, —4). How many such points are there?

3. What type of a quadrilateral do the pointsA (2, —2), B (7, 3), C (11, -1) and
D (6, -6) taken in that order, form?

4. Findthevalueof a, if the distance between the points A (=3, —14) and B (a, -5)
is9units.

5. Find apoint which is equidistant from the pointsA (-5, 4) and B (-1, 6)? How
many such points are there?



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

EXEMPLAR PROBLEMS

Find the coordinates of the point Q on the x—axiswhich lieson the perpendicular
bisector of theline segment joining the pointsA (-5, —2) and B(4, —2). Namethe
type of triangle formed by the points Q, A and B.

Find the value of mif the points (5, 1), (-2, —=3) and (8, 2m) are collinear.

If thepointA (2, —4) isequidistant from P(3, 8) and Q (10, y), find the values
of y. Also find distance PQ.

Find the area of the triangle whose vertices are (-8, 4), (-6, 6) and (-3, 9).
Inwhat ratio does the x—axis divide the line segment joining the points (— 4, — 6)
and (-1, 7)? Find the coordinates of the point of division.

35
Find theratio in which the point P(ZEJ dividestheline segment joining the

ints A 13 dB (2,5

points 5" and B (2, -5).

If P(9a -2, —b) dividesline segment joining A (3a+ 1, —3) and B (8a, 5) inthe
ratio 3 : 1, find the values of aand b.

If (a, b) isthe mid-point of the line segment joining the points A (10, —6) and
B (k, 4) and a— 2b = 18, find the value of k and the distance AB.

The centre of acircleis (2a, a— 7). Find the values of aif the circle passes

through the point (11, —9) and has diameter 10J§ units.
Theline segment joining the points A (3, 2) and B (5,1) isdivided at the point Pin
theratio 1:2 and it lieson the line 3x — 18y + k = 0. Find the value of k.

-15 77 o _ _
If D(E 5) E (7,3) and F(EE) are the midpoints of sides of A ABC, find
the area of the A ABC.

ThepointsA (2, 9), B (a, 5) and C (5, 5) arethe vertices of atriangle ABC right
angled at B. Find the values of a and hence the area of AABC.

Find the coordinates of the point R on the line segment joining the points

3
P (-1, 3) and Q (2, 5) such that PR= G PQ .

Find the values of k if the pointsA (k + 1, 2k), B (3k, 2k+ 3) and C (5k — 1, 5k)
are collinear.

Find the ratio in which the line 2x + 3y—5 = 0 divides the line segment joining
the points (8, —9) and (2, 1). Also find the coordinates of the point of division.
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(E) Long Answer Questions

Sample Question 1: Themid-pointsD, E, F of the sides of atriangleABC are (3, 4),
(8, 9) and (6, 7). Find the coordinates of the vertices of the triangle.

Solution : Since D and F are the mid-points of AB and AC, respectively, by
mid-point theorem, we can prove that DFEB isaparallelogram. Let the coordinates
of B be (X, Y).

D@3, 4) F (6,7)

B E (8,9) C
Fig. 7.3

Refer to Sample Question 4 of Section (D) to get

x=3+8-6=5

y=4+9-7=6
Therefore, B (5, 6) is one of the vertices of the triangle.
Similarly DFCE and DAFE are also parallelograms, and the coordinates of A are
(83+6-8,4+7-9)=(1, 2). Coordinatesof Care(8+6—-3,9+7—-4) = (11, 12).
Thus, the coordinates of the vertices of thetriangleareA (1, 2), B (5,6) and C ( 11, 12).

EXERCISE 7.4
1. If (—4,3)and (4, 3) aretwo vertices of an equilateral triangle, find the coordinates
of thethird vertex, given that the origin liesin theinterior of thetriangle.

2. A(6,1),B(8,2) and C (9, 4) arethree vertices of aparalelogram ABCD. If E
isthe midpoint of DC, find the area of AADE.
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The pointsA (x,, ¥,), B (X,, y,) and C (x, y;) are the vertices of A ABC.

(i) Themedian from A meets BC at D. Find the coordinates of the point D.

(i) Find the coordinates of the point Pon AD suchthatAP: PD =2:1

(i) Find the coordinates of points Q and R on medians BE and CF,
respectively suchthat BQ: QE=2:1andCR:RF=2:1

(iv) What are the coordinates of the centroid of the triangle ABC?

If the points A (1, -2), B (2, 3) C (a, 2) and D (— 4, —3) form a parallelogram,
find the value of a and height of the parallelogram taking AB as base.

Students of aschool are standing in rows and columnsin their playground for a
drill practice. A, B, C and D are the positions of four students as shown in
figure 7.4. Is it possible to place Jaspa in the drill in such a way that he is
equidistant from each of the four students A, B, C and D? If so, what should be
hisposition?

O
9]

oo

~

Rows 6

—_— N W B W

D
1234567 8910111213

Columns % Teacher

Fig. 7.4

Ayush starts walking from his house to office. Instead of going to the office
directly, he goes to a bank first, from there to his daughter’s school and then
reachesthe office. What isthe extradistance travelled by Ayush in reaching his
office? (Assume that all distances covered arein straight lines).

If the house is situated at (2, 4), bank at (5, 8), school at (13, 14) and office at
(13, 26) and coordinates arein km.



CHAPTER 8 I

INTRODUCTIONTO TRIGONOMETRY AND ITSAPPLICATIONS

(A) Main Conceptsand Results

Trigonometric Ratios of the angle A in atrlangIeABC right angled at B

are defined as:

sdeopposteto A BC

sineof ZA=9nA= hypotenuse

side adjacent to ZA AB

cosneof ZA=cos A= hypotenuse

side opposite to ZA

tangentof LA=tan A=

cosecant of ZA = cosecA—i—A—C
° snA BC

1 AC
CosA AB

scant of ZA=scA =

1 AB

cotangent of LA =cot A= A BC

SnA COSA

cosA ' COLA = gna

tanA =

B
_BC
side adjacent to angle /A AB

Fig. 8.1
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The values of trigonometric ratios of an angle do not vary with the lengths of the
sides of thetriangle, if the angle remains the same.

If onetrigonometricratio of an angleisgiven, the other trigonometric ratios of

the angle can be determined.
Trigonometric ratios of angles: 0°, 30°, 45°, 60° and 90°.

The value of sin A or cos A never exceeds 1, whereas the value of sec A or
cosec A is always greater than or equal to 1.

Trigonometric ratios of complementary angles.

sin (90° —A) = cos A, cos (90° —A) =sinA

tan (90° —A) = cot A, cot (90° —A) =tan A

sec (90° —A) = cosec A, cosec (90° —A) =sec A
Trigonometricidentities:

coA+snPA=1

1+ tan’A = sec’A

cot? A + 1 = cosec® A
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® The'lineof sight’ istheline from the eye of an observer to the point in the object
viewed by the observer.

® The'angleof elevation’ of an object viewed, isthe angleformed by theline of sight
with the horizontal when it isabovethe horizontal level.

® The angle of depression of an object viewed, is the angle formed by the line of
sight with the horizontal when it isbelow the horizontal level.

® Theheight or length of an object or the distance between two distinct objects can
be determined with the help of trigonometric ratios.
(B) MultipleChoice Questions

Choose the correct answer from the given four options:

Sample Question 1 : The value of (sin30° + c0s30°) — (sin60” + cos60’) is
(A) -1 B) O © 1 (D) 2

Solution : Answer (B)

Sampl estion 2 : The val f 30
mple Question 2 : The value o oL 60 is
1 1
A 75 ® 7 © 3 D) 1

Solution : Answer (D)
Sample Question 3 : The value of (sin 45° + cos 45°) is

1 3

A 5 ® 2 O 3 ©) 1

Solution : Answer (B)

EXERCISES8.1

Choose the correct answer from the given four options:

4
1. If cosA= E’ then thevalue of tan A is

wl o

3 3 4
Az ® 5 © 3 (D)
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1
2. IfsnA= E,thenthevalueof CotAis

3

1
(A) V3 ® 5 © 3 (D) 1

3. The value of the expression [cosec (75° + 0) — sec (15° — 0) —tan (55° + 0) +
cot (35° —0)] is

3
A) -1 B 0 © 1 O 3
a

4, Giventhat sind = E , then cosb isequal to

R b 5 E . b2 _ a2 5 a

A ez ® 7 © O Jia
5. If cos (o + B) =0, then sin (oo — B) can be reduced to

(A) cospP (B) cos2pB (© sna (D) sin2o
6. Thevaue of (tanl® tan2° tan3° ... tan89°) is

1

(A) O B|) 1 € 2 ©) 3

7. If cos9a = sina and 9o < 90° , then the value of tan5o is
1

A 3 (B) 3 © 1 (D) O

8. If AABC isright angled at C, then the value of cos (A+B) is
1 V3

(A) O B) 1 © 3 ) =

9. If sinA +sin?A =1, then the value of the expression (Cos’A + cos*A) is
1
(A) 1 B 3 © 2 (D) 3

1 1
10. Given that sino. = 5 and cosf} = o then the value of (o0 + B) is

(A) 0 (B) 30° (C) 60° (D) 90°
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sin?22°+sin?68°
cos? 22°+cos’ 68°
(A) 3 B) 2 <€ 1 (D) 0

11. Thevalue of the expression [ +sin? 63°+c0563°sin27°} is

4sin0-cosO |
12. If 4tan6 = 3, then 45n0+coso isequal to

(A) z (B) z (®) = (D) S
3 3 2 4
13. If sinb — cosH = 0, then the value of (sin‘d + cos'0) is
A 1 ® > © 2 ©
4 2 4
14. sin (45° + 0) — cos (45° — 0) isequal to
(A) 2cosd B) O (C) 2sno (D) 1

15. A pole 6 m high casts a shadow 2./3 m long on the ground, then the Sun’s
elevationis
(A\) 60° (B) 45° (C) 30 (D) 90

(C) Short Answer Questionswith Reasoning

Write ‘ True’ or ‘False’ and justify your answer. A
Sample Question 1 : The value of sin + cosP is always greater than 1.
Solution : False.

The value of (sin6 + cosB) for 6 = 0° is 1.

Sample Question 2 : The value of tan6 (6 < 90°) increases as 6
increases.

Solution : True.
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InFig. 8.2, B ismoved closer to C along BC. It is observed that
(i) ©increases(as6,>6,0,>6,..)axd
(i) BC decreases (B,C <BC,B,C<B_C, ..)
Thus the perpendicular AC remains fixed and the base BC decreases. Hence tan6
increases as 0 increases.
Sample Question 3 : tan® increases faster than sinB as 6 increases.
Solution : True
We know that sind increases as 0 increases but cosd decreases as 0 increases.
We have tan9=g—ne

coso
Now as 6 increases, sinb increases but cosd decreases. Therefore, in case of tand, the
numerator increases and the denominator decreases. But in case of sin which can be
sino
1
Hence tan® increases faster than sinb as 6 increases.

seen as , only the numerator increases but the denominator remains fixed at 1.

1
Sample Question 4 : Thevalue of sinf is & a , Where ‘@’ is a positive number.

Solution : False.

1 °? 1 -
We know that Ja ﬁ 0 or a a 2, but sin® is not greater than 1.

Alternatively, there existsthefollowing three posibilities:

Q|-
=

Casel. Ifa<il, then @

Q|
=

Cae 2. Ifa=1,then 2

1
Case3. Ifa>1then & — 1

However, sin 6 cannot be greater than 1.
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EXERCISE 8.2

Write ‘ True’ or ‘False’ and justify your answer in each of the following:

tan47°
1. =1
cot43°
2. Thevalue of the expression (cos? 23° — sin? 67°) is positive.
3. Thevalue of the expression (sin 80° — cos80°) is negative.
4. \J(1-cos?0) sec?0 = tand
5. If cosA +cos’A =1, thensin’A + sinA = 1.
6. (tan6+2) (2tan 6 + 1) = 5tan 6 + sec?0.
7. If thelength of the shadow of atower isincreasing, then the angle of elevation of

the sun isalso increasing.

8. If aman standing on a platform 3 metres above the surface of alake observes a
cloud and itsreflection in thelake, then the angle of elevation of the cloud isequal
to the angle of depression of its reflection.

1
9. Thevaueof 2sind canbe a a , Where ais a positive number, and a = 1.

a’ b?
2ab
11. The angle of elevation of the top of atower is 30°. If the height of the tower is

doubled, then the angle of elevation of itstop will aso be doubled.

12. If the height of atower and the distance of the point of observation from its foot,
both, areincreased by 10%, then the angle of elevation of itstop remains unchanged.

10. cos 0 = , where a and b are two distinct numbers such that ab > 0.

(D) Short Answer Questions

Sample Question 1 : Prove that sin®@ + cos’0 + 3sin?0 cos?0 = 1
Solution : We know that sin?0 + cos?0 = 1

Therefore, (sin’® + cos?9)® = 1
or, (sin®9)+ (cos?0)® + 3sin?0 cos?0 (sin*0 + cos0) = 1
or, Sin%0 + cos® 6 + 3sin’0 cos’® =1

Sample Question 2 : Prove that (sin*® — cos'® +1) cosec’® = 2
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Solution :
L.H.S. = (sin*® —cos'0 +1) cosec’d

= [(sin?0 — cos?0) (Sin?0 + cos’0) + 1] cosec?d

= (sin?0 — cos?0 + 1) cosec’d

[Because sin 20 + cos?0 =1]

= 2sin’0 cosec?0 [Because 1—- cos 20 = Sin?0 |

=2=RHS
Sample Question 3 : Given that oo + = 90°, show that

\Jcoso.cosec —cosasinB =sino

Solution :

\Jcosa cosecp—cosasing =./cosa cosec(90°—a) —cosa sin (90°— o)

[Given o + B = 90°]

= ,Jcoso.seca —coso. cosa
=1 cos’
=sna

Sample Question 4 : If Sin© + cos © = /3, then provethat tan ® + cot 6 = 1

Solution :
sin® +cos6 = /3 (Given)
or (sn6 +cosB)?=3
or Sin? 0 + cos’0 + 2sind cosH =3
2sin® coso =2 [sin?6 + cos?0 = 1]
or sin® cosH =1=-sn%0 + cos’O
1 sin>  cos?
or sin cos

Therefore, tan® + coto = 1
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EXERCISE 8.3

Provethefollowing (from Q.1t0 Q.7):

1.

sin® +1+cose
1+ cos6 sno

= 2c0secH

tanA tanA
1 secA 1 secA

2c0sec A

12

3 .
If tan A = 4,thensmA COSA = 5

(sin o + cos ) (tan o + cot o) = sec o + CoSecC o

J3 1 (3-cot30°) = tan® 60° —2 sin 60°

cot? o
1+ —— = =coseca
1+ coseca

7. tan 0 +tan (90° —0) = sec 6 sec (90° — 6)

10.

11.
12.

13.

14.

15.

Find the angle of elevation of the sun when the shadow of apole h metreshighis
/3 h metres long.

If /3 tan 8 =1, then find the value of sin?d — cos” 6.

A ladder 15 metreslong just reachesthetop of avertical wall. If the ladder makes
an angle of 60° with thewall, find the height of the wall.

Simplify (1 + tan’0) (1 —sinB) (1 + sinB)
If 25in?0 — cos?0 = 2, then find the value of 6.

cos? (45°+0) +cos? (45°—0)
tan(60°+0) tan(30°-0)

Show that

An observer 1.5 metres tall is 20.5 metres away from a tower 22 metres high.
Determine the angle of elevation of the top of the tower from the eye of the
observer.

Show that tan*0 + tan?0 = sec*® — sec?0.
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(E) LongAnswer Questions

Sample Question 1 : A spherical balloon of radiusr subtends an angle 6 at the eye of
an observer. If the angle of elevation of its centreis ¢, find the height of the centre of
theballoon.

Solution : InFig. 8.3, Oisthe centre of balloon, whoseradiusOP=r and ZPAQ =6.
Also, ZOAB = ¢.

Let the height of the centre of the balloon be h. Thus OB = h.

r
Now, from AOAP, sin 5 = E’ where OA =d D
_ h
Also from AOAB, sinll = q 2
h
sng ¢ _h
From (1) and (2), we get sing_z T
2 d

0
or h=rsin¢cosec§.

Sample Question 2 : From a balloon vertically above a straight road, the angles of
depression of two cars at an instant are found to be 45° and 60°. If the carsare 100 m
apart, find the height of the balloon.
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Solution : Let the height of the balloon at P be h meters (see Fig. 8.4). Let A and B be
the two cars. ThusAB = 100 m. From APAQ, AQ=PQ=h

P
45°
600
h

45° 60°

A 100m B Q

—

Fig. 8.4

h
Now from APBQ,I;—Pg =tan60° = \/3 or T =43

or h= /3 (h-100)

1003
Therefore, h= \/5_1—50(3+\/§)

i.e., the height of the balloonis50 (3 + /3) m.

Sample Question 3 : The angle of elevation of a cloud from a point h metres above
the surface of alakeis 6 and the angle of depression of itsreflection in the lakeis ¢.

tan¢+tane]

Prove that the height of the cloud above the lakeis h
tand—tan®

Solution : Let Pbethe cloud and Q beitsreflectionin the lake (seeFig. 8.5). Let A be
the point of observation such that AB = h.



98

EXEMPLAR PROBLEMS

P
X
A 0
o L
h d
RN
B N
X
Q

Fig. 8.5

Let the height of the cloud above the lake be x. Let AL = d.

x—h
Now from APAL, a4 =tan 0

X+h
From AQAL, T = tano

From (1) and (2), we get
x+h_tang
x—h tan0

or gztan¢+tane

2h tan¢—tan6

Therefore, x = h (MJ .

tand—tano

)

)
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10.
11.

12.

13.

EXERCISE 8.4

2
p°-1
If cosecO + cotd = p, then prove that cosd = —

pe+1°
Prove that /sec? 0+ cosec?0 = tan0 + cot0

The angle of elevation of the top of a tower from certain point is 30°. If the
observer moves 20 metres towards the tower, the angle of elevation of the top
increases by 15°. Find the height of the tower.

1
If 1+sin?0 = 3sin® coso , then prove that tan =1 or 5
Given that sind + 2cost = 1, then prove that 2sin® — coso = 2.
Theangle of elevation of thetop of atower from two pointsdistant sandt fromits

foot are complementary. Prove that the height of the tower is /st .

The shadow of atower standing on alevel planeisfound to be 50 m longer when
Sun's elevation is 30° than when it is 60°. Find the height of the tower.

A vertical tower stands on a horizontal plane and is surmounted by avertical flag
staff of height h. At a point on the plane, the angles of elevation of the bottom and
the top of the flag staff are o and B, respectively. Prove that the height of the

_ htana
tower is —tanﬁ—tanoc .
1241
If tan® + secO = |, then prove that seco = 3

If Sin® + cosd = p and secH + cosech = q, then prove that q (p?> — 1) = 2p.
If asind + b cosd = c, then prove that acos® —b sind = /32 1 p2 —¢2 .

LresecO-tand _ 1-ino
Prove that 1 0 tan0 = cosn

The angle of elevation of the top of atower 30 m high from the foot of another
tower in the same plane is 60° and the angle of elevation of the top of the second
tower from the foot of the first tower is 30°. Find the distance between the two
towers and also the height of the other tower.
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14.

15.

16.

17.

18.
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From the top of atower h m high, the angles of depression of two objects, which
are in line with the foot of the tower are oo and B (B > o). Find the distance
between the two objects.

A ladder rests against avertical wall at an inclination o to the horizontal . Itsfoot
is pulled away from the wall through a distance p so that its upper end slides a
distance g down the wall and then the ladder makes an angle {3 to the horizontal.

p _ cosP —cosa
Show that q  sno—snp
The angle of elevation of the top of avertical tower from apoint on the groundis
60°. From another point 10 m vertically above the first, its angle of elevationis
45°, Find the height of the tower.
A window of ahouse is h metres above the ground. From the window, the angles
of elevation and depression of the top and the bottom of another house situated on
the opposite side of thelane are found to be o and 3, respectively. Provethat the
height of the other houseish (1 + tan o cot B ) metres.

Thelower window of ahouseisat aheight of 2 m above the ground and its upper
window is4 m vertically above the lower window. At certain instant the angles of
elevation of a balloon from these windows are observed to be 60° and 30°
respectively. Find the height of the balloon above the ground.



CHAPTER9

CIRCLES

(A) Main Conceptsand Results

®  Themeaning of atangent and its point of contact on acircle.

®  Tangent is perpendicular to the radius through the point of contact.
®  Only two tangents can be drawn to acircle from an external point.
®  Lengths of tangents from an external point to acircle are equal.

(B) Multiple Choice Questions
Choose the correct answer from the given four options:

Sample Question 1: If angle between two radii of acircleis 130°, the angle between
the tangents at the ends of the radii is:

(A) 90° (B) 50° (C) 70° (D) 40°
Solution : Answer (B)

Sample Question 2 : In Fig. 9.1, the pair of
tangentsAP and AQ drawn from an external point
A to acircle with centre O are perpendicular to
each other and length of each tangentis5cm. A
Then the radius of the circleis

(A) 10cm (B) 7.5cm
(C)5cm (D) 25cm
Solution: Answer (C)

&

Fig. 9.1
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Sample Question 3: In Fig. 9.2, PQ isa
chord of acircle and PT isthetangent at P
suchthat ZQPT =60°. Then ZPRQisequa
to

(A) 135° (B) 150°

(C) 120° (D) 110°

Solution : Answer (C)

[Hint : £OPQ=£0QP=30°i.e., ZPOQ

A\ 4

— ¢

1
=120°. Also, ZPRQ = 2 reflex ZPOQ)]

EXERCISE 9.1

Choose the correct answer from the given four options:

1. If radii of two concentriccircles
are 4 cm and 5 cm, then the A

length of each chord of one
circle which is tangent to the B
other circleis

(A) 3cm (B) 6cm P
(©) 9cm (D) 1cm

2. InFig. 9.3, if ZAOB = 125°,
then ~COD isequal to NA

=\

C
(A) 625° (B) 45° Fig. 9.3
(C) 35° (D) 55°

3. InFig. 94, AB isachord of the
circleandAOC sitsdiameter such
that ZACB = 50°. If AT is the
tangent tothecircleat the pointA, O
then £BAT isequal to

(A) 65° (B) 60°
(C) 50° (D) 40°

Fig. 9.4
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From a point P which is at adistance of 13 cm from the centre O of acircle
of radius 5 cm, the pair of tangents PQ and PR to the circle are drawn. Then
the area of the quadrilateral PQOR is

(A) 60cm?z (B) 65cme (C) 30 cm? (D) 325cnv

At one end A of adiameter AB of acircle of radius 5 cm, tangent XAY is
drawn to the circle. The length of the chord CD paralel to XY and at a
distance 8 cm fromA is

(A) 4cm (B) 5cm
(C©) 6cm (D) 8cm

InFig. 9.5 AT isatangent tothecircle

with centre O such that OT = 4 cm
and ZOTA = 30°. Then AT isequal to

(A) 4cm (B) 2cm

(© 23 cm (D) 43 cm

InFig. 9.6, if Oisthecentre of acircle, 350 R
PQ is a chord and the tangent PR at P

makes an angle of 50° with PQ, then

/POQ isequa to

(A) 100° (B) 80°

(G 9 (D) 75° Q

InFig. 9.7, if PA and PB aretangents Fig. 9.6

to the circle with centre O such that

Z/APB = 50°, then /OAB is equal A
0
A) 25° B) 30°
(&) ®) <
(C) 40 (D) 50°
B

Fig. 9.7
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9. If twotangentsinclined at an angle 60° are drawn to acircle of radius 3 cm,
then length of each tangent is equal to

(A) g 3 cm (B) 6cm
(C) 3cm (D) 3/3 cm

10. InFig. 9.8, if PQR isthe tangent to a
circleat Q whose centreisO,AB isa B

chordparallel to PRand Z/BQR =70°,
then ZAQB isequal to
(A) 20° (B) 40° ©
(© 3%° (D) 45°
70°
P Q R
Fig. 9.8

(C) Short Answer Questions with Reasoning
Write ‘ True’ or ‘False’ and give reasons for your answer.

Sample Question 1: InFig. 9.9, BOA isadiameter of acircleand the tangent at a
point Pmeets BA extended at T. If £ZPBO = 30°, then £PTA is equal to 30°.

Fig. 9.9

Solution : True. As ZBPA = 90°, ZPAB = ZOPA = 60°. Also, OPLPT. Therefore,
ZAPT = 30° and ZPTA = 60° — 30° = 30°.
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Sample Question 2 : In Fig. 9.10, PQL and PRM are tangents to the circle with
centre O at the points Q and R, respectively and S is a point on the circle such that
ZSQL =50° and £SRM = 60°. Then ZQSR is equal to 40°.

Y Fig. 9.10

Solution : False. Here Z0SQ = £Z0QS = 90°-50° = 40° and ZRSO = £SRO =
90° — 60° = 30°. Therefore, ZQSR = 40° + 30° = 70°.

EXERCISE 9.2

Write ‘ True' or ‘ False’ and justify your answer in each of the following :

1. If achord AB subtends an angle of 60° at the centre of acircle, then angle
between the tangents at A and B is also 60°.

2. Thelength of tangent from an external point on acircleisawaysgreater than
theradius of the circle.

3. Thelength of tangent from an external point P on a circle with centre O is
aways less than OR

The angle between two tangents to a circle may be 0°.

5. If angle between two tangents drawn from a point P to a circle of radius a
and centre O is90°, then OP = 4./2 .

6. If angle between two tangents drawn from a point P to a circle of radius a
and centre O is 60°, then OP = a4/3.

7. Thetangent to the circumcircle of an isosceles triangleABC at A, in which
AB =AC, ispardlel to BC.
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8. If anumber of circlestouch agiven line segment PQ at apoint A, then their
centres lie on the perpendicular bisector of PQ.

9. If anumber of circles pass through the end points P and Q of aline segment
PQ, then their centres lie on the perpendicular bisector of PQ.

10. ABisadiameter of acircleandAC isitschord such that Z/BAC = 30°. If the
tangent at C intersects AB extended at D, then BC = BD.

(D) Short Answer Questions

Sample Question 1: 1f d , d, (d,> d,) be the diameters of two concentric circles and
¢ be the length of a chord of a circle which is tangent to the other circle, prove that
d22 =2+ dlz.

Solution : Let AB be achord of acircle which touches

the other circle at C. Then AOCB is right triangle
(seeFig.9.11). By Pythagorastheorem OC? +CB2 = OB2.

2 2 2 B
1 1 1
' —d —C —-d
|.e., 2 1 2 2 2
(As C bisects AB)
Therefore, d2=cz+d2 Fig. 9.11

SampleQuestion 2: If a, b, carethe sidesof aright triangle wherec isthe hypotenuse,
prove that theradiusr of the circle which touches the sides of the triangle is given by
a b c
2

Solution : Let thecircletouchesthesidesBC, CA,
AB of the right triangle ABC at D, E and F
respectively, where BC = a, CA = b and
AB = c (see Fig. 9.12). Then AE = AF and
BD =BF AlsoCE=CD =r.

ie., b-r=AF a—-r=BF

or AB=c=AF+BF=b-r+a-r

A
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Thisgives r

EXERCISE 9.3

Out of thetwo concentric circles, theradius of the outer circleis5 cm and the
chord AC of length 8 cmisatangent to theinner circle. Find theradius of the
inner circle.

Two tangents PQ and PR are drawn from an external point to a circle with
centre O. Prove that QORP is a cyclic quadrilateral.

If from an external point B of a circle with centre O, two tangents BC and
BD are drawn such that #DBC = 120°, prove that BC + BD = BO, i.e,
BO = 2BC.

Prove that the centre of a circle touching two intersecting lines lies on the

angle bisector of thelines.
A

InFig. 9.13,AB and CD are

common tangents to two B
circles of unequal radii.

Prove that AB = CD.

In Question 5 above, if radii
of the two circles are equal, C
prove that AB = CD. Fig. 9.13

In Fig. 9.14, common
tangentsAB and CD totwo
circles intersect at E.
Prove that AB = CD.

A chord PQ of acircleis
parallel to the tangent
drawn at a point R of the
circle. Provethat R bisects
the arc PRQ.
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9. Provethat the tangents drawn at the ends of a chord of a circle make equal
angles with the chord.

10. Provethat adiameter AB of acirclebisectsall those chordswhich are parallel
to the tangent at the point A.

(E) Long Answer Questions

Sample Question 1 : In Fig. 9.15, from an external point P, atangent PT and aline
segment PAB is drawn to a circle with centre O. ON is perpendicular on the chord
AB. Prove that :

() PA.PB=PN2—AN2
(i) PN2—ANZ?= OP?— OT?
(i) PA.PB = PT2

T

Fig. 9.15
Solution :
(i) PA . PB = (PN — AN) (PN + BN)
= (PN —AN) (PN + AN) (AsAN = BN)
= PN? — AN?

(i) PN?2—AN? = (OP? — ON?) —AN?  (As ON.LPN)
= OP? — (ON? + AN?)
= OP2 — OA? (As ON_LAN)
= OP2 — OT2 (As OA = OT)
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(i) From (i) and (ii)
PA.PB = OP* — OT?
= PT? (As ZOTP = 90°)

Sample Question 2 : If acircletouchesthe side BC of atriangle ABC at P and extended
1
sidesAB and AC at Q and R, respectively, prove that AQ = > (BC + CA+AB)

Solution : See Fig. 9.16.

By Theorem 10.2 of the textbook,
BQ =BP
CP=CR, and
AQ=AR
Now, 2AQ=AQ +AR
= (AB +BQ) + (AC + CR)
=AB+BP+AC+CP
= (BP+ CP) +AC + AB
=BC+CA+AB

1
ie, AQ= 7 (BC+CA +AB).
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EXERCISE 94

If a hexagon ABCDEF circumscribe a circle, prove that
AB + CD + EF=BC + DE + FA.

Let sdenote the semi-perimeter of atriangle ABCinwhichBC=a, CA=D,
AB = c. If acircle touches the sides BC, CA, AB at D, E, F, respectively,
prove that BD =s —h.

From an external point P, two tangents, PA and PB are drawn to acircle with
centre O. At one point E on the circle tangent is drawn which intersects PA
and PB at C and D, respectively. If PA =10 cm, find the the perimeter of the
triangle PCD.

If AB is achord of acircle with centre O, AOC is a diameter and AT is the
tangent at A as shown in Fig. 9.17. Prove that

/BAT = ZACB
C
B
O.
A T
Fig. 9.17

Two circles with centres O and O' of radii 3 cm and 4 cm, respectively
intersect at two points P and Q such that OP and OP are tangents to the two
circles. Find the length of the common chord PQ.

In aright triangle ABC in which B = 90°, a circle is drawn with AB as
diameter intersecting the hypotenuse AC and P. Prove that the tangent to the
circle at P bisects BC.

In Fig. 9.18, tangents PQ and PR are drawn to a circle such that ZRPQ =
30°. A chord RSis drawn parallel to the tangent PQ. Find the ZRQS.
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[Hint: Draw aline through Q and perpendicular to QP]

30°

Fig. 9.18

8. AB isadiameter and AC is a chord of a circle with centre O such that
Z/BAC = 30°. The tangent at C intersects extended AB at a point D. Prove
that BC = BD.

9. Provethat the tangent drawn at the mid-point of an arc of acircleis parallel
to the chord joining the end points of the arc.

10. InFig. 9.19, the common tangent, AB and CD to two circles with centres O
and O intersect at E. Prove that the points O, E, O' are collinear.

Fig. 9.19

11. InFig. 9.20. Oisthecentre of acircle of radius5 cm, T isa point such that
OT = 13 cm and OT intersects the circle at E. If AB is the tangent to the
circleat E, find the length of AB.
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Fig. 9.20

12. Thetangent at apoint C of acircleand adiameter AB when extended intersect
a P If ZPCA=11(°,find CBA [seeFig.9.21].

Fig. 9.21

[Hint: Join C with centre O.]

13. Ifanisoscelestriangle ABC, inwhichAB=AC=6cm,isinscribedinacircle
of radius 9 cm, find the area of the triangle.

14. Aisapoint at adistance 13 cm from the centre O of acircle of radius 5 cm.
AP and AQ are the tangents to the circle at Pand Q. If a tangent BC is
drawn at apoint R lying on the minor arc PQ to intersect APat B and AQ at
C, find the perimeter of the AABC.



CONSTRUCTIONS

(A) Main Conceptsand Results
® Divisionof alinesegment internally inagivenratio.

®  Congtruction of atriangle similar to a given triangle as per given scale factor
which may be lessthan 1 or greater than 1.
®  Consgtruction of the pair of tangents from an external point to acircle.

(B) MultipleChoice Questions
Choose the correct answer from the given four options:

Sample Question 1 : Todividealine segment AB intheratiop: g (p, g are positive
integers), draw aray AX so that Z/BAX isan acute angle and then mark points on ray
AX at equal distances such that the minimum number of these pointsis

(A) greater of p and ¢ (B) p+q
(C)p+q-1 (D) pq
Solution : Answer (B)

Sample Question 2 : To draw apair of tangentsto acircle which are inclined to each
other at an angle of 35°, it isrequired to draw tangents at the end points of those two
radii of the circle, the angle between whichis

(A) 105° (B) 70° (C) 140° (D) 145°
Solution : Answer (D)
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EXERCISE 10.1

Choose the correct answer from the given four options:

1.

To divide aline segment AB intheratio 5:7, first aray AX isdrawn so that
/BAX is an acute angle and then at equal distances points are marked on
the ray AX such that the minimum number of these pointsis

(A) 8 (B) 10 () 11 (D) 12

Todividealinesegment AB intheratio 4:7, aray AX isdrawn first such that
Z/BAX is an acute angle and then poi ntsAl, Az, A3, .... are located at equal
distances on the ray AX and the point B isjoined to

(A) A, B) A, © A, (D) A,

Todividealinesegment AB intheratio 5: 6, draw aray AX suchthat /BAX
is an acute angle, then draw a ray BY parallel to AX and the points
Al, Az, A3, ... and Bl, Bz, B3, ... are located at equal distances on ray
AX and BY, respectively. Then the points joined are

(A)A,and B, (B)A, andB, (C)A, andB, (D)A,and B,

3
To construct a triangle similar to a given AABC with its sides 7 of the

corresponding sides of AABC, first draw aray BX such that ZCBX isan
acute angle and X lies on the opposite side of A with respect to BC. Then
locate points B, B,, B,, ... on BX at equal distances and next step isto join

(A)B,t0oC (B)B,toC  (C)B,toC (D)B,toC

8
To construct a triangle similar to a given AABC with its sides c of the

corresponding sides of AABC draw aray BX such that Z/CBX is an acute
angle and X is on the opposite side of A with respect to BC. The minimum
number of pointsto be located at equal distancesonray BX is

(A)5 (B) 8 (C) 13 (D) 3

To draw apair of tangents to a circle which are inclined to each other at an
angleof 60°, itisrequired to draw tangents at end points of those two radii of
the circle, the angle between them should be

(A) 135° (B) 90° (C) 60° (D) 120°
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(C) Short Answer Questions with Reasoning

Write True or False and give reasons for your answer.

Sample Questions 1 : By geometrical construction, it is possible to divide a line
segment intheratio 2 f3:2 /3.

Solution : False.As 2 /3:2 /3 canbesimplifiedas7 43:1and 7 43 is
not apositiveinteger, while 1is.

EXERCISE 10.2

Write True or False and give reasons for your answer in each of the following:

1. Bygeometrical construction, itispossibleto dividealine segment intheratio

1
Bk

7
2. To construct a triangle similar to a given AABC with its sides 5 of the

corresponding sides of AABC, draw aray BX making acute angle with BC
and X lieson the opposite side of A with respect to BC. ThepointsB,,B,, ...,
B, are located at equal distances on BX, B, is joined to C and then aline
segment B,C' isdrawn parallel to B,C where C' lieson BC produced. Finally,
line segment A'C' isdrawn parallel to AC.

3. A pair of tangents can be constructed from a point P to a circle of radius
3.5 cm situated at a distance of 3 cm from the centre.

4. A pair of tangents can be constructed to acircleinclined at an angle of 170°.

(D) Short Answer Questions
Sample Question 1 : Draw an equilatera triangle ABC of each side 4 cm. Construct

3
atriangle similar to it and of scale factor 5 Isthe new triangle also an equilateral ?

Solution : Follow thesimilar stepsas givenin MathematicsTextbook for Class X. Yes,
the new triangle isalso equilateral.
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EXERCISE 10.3
1. Draw alinesegment of length 7 cm. Find apoint Ponit which dividesitinthe

ratio 3:5.
2. Draw aright triangle ABC inwhichBC =12 cm,AB =5 cmand £B =90°.

Construct atriangle similar to it and of scale factor % Is the new triangle
asoaright triangle?
3. Draw atriangle ABC in which BC =6 cm, CA=5cm and AB = 4 cm.

Construct atriangle similar to it and of scale factor % .

4. Construct a tangent to a circle of radius 4 cm from a point which is at a
distance of 6 cm from its centre.

(E) Long Answer Questions

Sample Questions 1 : Given a rhombus ABCD in which AB = 4 cm and
ZABC = 60°, divide it into two triangles say, ABC and ADC. Construct the triangle

2
AB'C similar to AABC with scale factor 5 . Draw aline segment C'D’ parallel to CD

whereD'liesonAD. ISAB'C'D' /
arhombus? Give reasons. D C

Solution : First draw the
rhombus ABCD in which
AB=4cmand ZABC =60° as
giveninFig. 10.1 and joinAC.
Construct the triangle AB'C'
similar to AABC with scale

2
factor § as instructed in the

Mathematics Textbook for Class
X (SeeFig. 10.1).

Finally draw the line segment
CD' parallel to CD.
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Now

Also

2
Therefore, AB'=B'C' = CD' =AD' = - AB.

3

i.e.,, AB'C'D'isarhombus.

EXERCISE 10.4

Two line segments AB and AC include an angle of 60° where AB =5 cm and
AC = 7 cm. Locate points P and Q on AB and AC, respectively such that

3 1
AP= ZAB and AQ = ZAC' Join Pand Q and measure the length PQ.

Draw a parallelogram ABCD in which BC =5 cm, AB = 3 cm and
/ABC = 60°, divide it into triangles BCD and ABD by the diagonal BD.

Construct the triangle BD' C' similar to ABDC with scale factor 131 . Draw the

linesegment D' A’ parallel to DAwhereA' lieson extended sideBA. ISA'BCD'
aparalelogram?

Draw two concentric circles of radii 3 cm and 5 cm. Taking a point on outer
circle construct the pair of tangents to the other. Measure the length of a
tangent and verify it by actual calculation.

Draw an isosceles triangle ABC in whichAB = AC =6 cm and BC =5 cm.
Construct atriangle PQR similarto  ABC inwhich PQ =8 cm. Alsojustify the
construction.

Draw a triangle ABC in whichAB =5cm, BC=6cmand ABC=60°.

Construct a triangle similar to  ABC with scale factor g Justify the
construction.
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Draw a circle of radius 4 cm. Construct a pair of tangents to it, the angle
between which is 60°. Also justify the construction. Measure the distance be-
tween the centre of the circle and the point of intersection of tangents.

Draw atriangleABCinwhich AB =4 cm, BC=6cmandAC =9 cm. Construct

. - . 3 . .
atriangle similar to AABC with scale factor 5 Justify the construction. Are

the two triangles congruent? Note that all the three angles and two sides of the
two triangles are equal.
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AREA RELATED TO CIRCLES

(A) Main Conceptsand Results

Perimeters and areas of simple closed figures. Circumference and area of a circle.
Areaof acircular path (i.e., ring). Sector of acircle and its central angle—Major and
Minor sectors. Segment of acircle—Magjor and Minor segments.

* Circumference of acircle= 2 n r and area of acircle= = r? wherer isthe
radius of the circle.

® Area of the circular path formed by two concentric circles of radii

— 2 2 — 2_¢2
roandr, (r,>r) = nr?—m2= n(r2-rf).

0
®  Area of the sector of a circle of radius r with central angle 6 = % X r,

where 0 is measured in degrees.

®  Length of thearc of the sector of acircle of radiusr with
0
central angle 6 = 30 X27r, where 0 is measured in

degrees. .
® Area of the minor segment APB of the circle in A

7 B
Fig. 11.1 = area of sector OAPB — area of A OAB.

®* Area of the major sector of a circle of radius Fig. 11.1
r = m r2— areaof the corresponding minor sector.
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® Areaof the major segment of acircle of radiusr = & r? — area of the corre-
sponding minor segment.

2
Note: Unless stated otherwise, the value of &t isto be taken as 7 .

(B) Multiple Choice Questions

Choose the correct answer from the given four options:

Sample Question 1 : If the area of acircle is 154 cm? then its perimeter is
(A) 11cm (B) 22cm (C) 44cm (D) 55cm

Solution : Answer (C)

Sample Question 2 : If 0 isthe angle (in degrees) of a sector of acircle of radiusr,
then area of the sector is

nr2e nr?o 27wro 27ro
(B) ©) =
360

D
180 360 (D) 180
Solution : Answer (A)

(A)

EXERCISE 11.1
Choose the correct answer from the given four options:

1. If the sum of the areas of two circles with radii R and R, is equal to the area of
acircleof radius R, then

(A) R,+R =R (B) R?+ R? =R?
(O R +R,<R (D) R?+R3<R?

2. If thesum of the circumferences of two circleswithradii R, and R, isequal to the
circumference of acircle of radius R, then

(A) R, +R,=R (B)R, +R,>R

(C R, +R<R (D) Nothing definite can be said about the relation
among Rl, R2 and R.
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3.

10.

If the circumference of a circle and the perimeter of a square are equal, then
(A) Areaof thecircle = Area of the square

(B) Areaof thecircle > Area of the square
(C) Areaof the circle < Area of the square

(D) Nothing definite can be said about the relation between the areas of the
circle and square.

Areaof thelargest triangle that can beinscribed in asemi-circle of radiusr unitsis

1
(A)  r?sg. units (B) > r?sq. units

(©)  2r2sq. units (D) /2 r*sg. units

If the perimeter of acircle is equal to that of a square, then the ratio of their
areas is
(A)22:7 (B)14:11 (C)7:22 (D) 11: 14

It is proposed to build asingle circular park equal in areato the sum of areas of
two circular parks of diameters 16 mand 12 min alocality. Theradius of the new
park would be

(A) 10 m (B) 15m (C)20m (D) 24 m
The area of the circle that can be inscribed in a square of side 6 cm is
(A) 36 T cm? (B) 18 m cn? ©12xcen* (D) 9mem?
The area of the square that can be inscribed in acircle of radius8 cmis
(A) 256 cnv? (B) 128 cm? (C) 64/2 cm? (D) 64 cm?

The radius of a circle whose circumference is equal to the sum of the circum-
ferences of the two circles of diameters 36cm and 20 cm is

(A) 56 cm (B) 42 cm (C) 28cm (D) 16 cm

The diameter of acircle whose areais equal to the sum of the areas of the two
circlesof radii 24 cmand 7 cmis

(A) 31cm (B) 25cm (C) 62cm (D) 50 cm
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(C) Short Answer Questions with Reasoning

Sample Question 1 : Isthe following statement true? Give reasons for your answer.
Area of a segment of acircle = area of the corresponding sector — area of the corre-
spondingtriangle.

Solution : Statement is not true. It is true only for a minor
segment. In the case of amajor segment, area of the triangle
will have to be added to the corresponding area of the sector. / \

Sample Question 2 : InFig. 11.2, acircleisinscribed in a
square of side 5 cm and another circleis circumscribing the
square. Is it true to say that area of the outer circle is two

times the area of the inner circle? Give reasons for your
answer. Fig. 11.2

Solution : Itistrue, because diameter of theinner circle=5 cm and that of outer circle
= diagonal of the square=5 /2 cm.

52 5Y A
So,A =T > andA, =T 5 giving A, =2
EXERCISE 11.2

1. Istheareaof thecircleinscribed in asquare of sideacm, ra’cm?? Give reasons
for your answer.

2. Will it be true to say that the perimeter of a square
circumscribing acircle of radiusacmis8acm? Give
reasons for your answer.

d and another sguare is circumscribing the circle. Is
the area of the outer square four times the area of the
inner square? Give reasons for your answer. ~ 7

3. InFig11.3, asquareisinscribed inacircleof diameter \ /

Fig.11.3
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4.

10.

11.

12.

13.

14.

Is it true to say that area of a segment of a circle is less than the area of its
corresponding sector? Why?

Isit true that the distance travelled by acircular wheel of diameter d cmin one
revolutionis 2 T dcm? Why?

S
In covering a distance s metres, acircular wheel of radiusr metres makes —2 r

revolutions. Isthis statement true? Why?

The numerical value of the areaof acircleisgreater than the numerical value of
its circumference. Is this statement true? Why?

If the length of an arc of acircle of radiusr isequal to that of an arc of acircle
of radius2r, then the angle of the corresponding sector of thefirst circleisdouble
the angle of the corresponding sector of the other circle. Isthis statement false?
Why?

The areas of two sectors of two different circles with equal corresponding arc
lengths are equal. Is this statement true? Why?

The areas of two sectors of two different circles are equal. Is it necessary that
their corresponding arc lengths are equal ? Why?

Is the area of the largest circle that can be drawn inside a rectangle of length
a cm and breadthb cm (a > b) is ® b2 cm?? Why?

Circumferencesof two circlesare equal. Isit necessary that their areas be equal ?
Why?

Areas of two circles are equal. Is it necessary that their circumferences are
equal? Why?

Is it true to say that area of a square inscribed in a circle of diameter pcm is
p2z cm?? Why?

(D) Short Answer Questions

Sample Question 1: Find the diameter of the circle whose areais equal to the sum of
the areas of the two circles of diameters 20 cm and 48 cm.



124 EXEMPLAR PROBLEMS

20
Solution : Here, radius rlof first circle = 3 cm = 10 cm and radius r20f the

48
second circle = ? cm=24cm

Therefore, sum of their areas= nr 2 +nr 2= 1 (10)>+n(24)° =n x676 (1)
Let the radius of the new circleber cm. Itsarea = rt r? 2
Therefore, from (1) and (2),
Tr2=m x 676
or =676
i.e, r=26
Thus, radius of the new circle =26 cm
Hence, diameter of the new circle = 2x26 cm =52 cm
Sample Question 2 : Find the area of a sector of circle of radius 21 cm and central

angle 120°.

. 0 2
Solution : Area of the sector = K)XM

_ 0,2, 21
360 7

=22x21 cm?
=462 cm?

Sample Question 3 In Fig 11.4, acircle of radius 7.5 cm isinscribed in a square.
Find the area of the shaded region (Use Tt = 3.14)

&
1

Fig.11.4
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Solution : Areaof thecircle=mr?
=3.14 x (7.5)? cm?
=176. 625 cm?
Clearly, side of the square = diameter of the circle =15 cm
So, area of the square = 15%cm? = 225 cm?
Therefore, area of the shaded region
= 225 cm?— 176.625 cm? = 48.375 cnt

Sample Question 4 : Areaof a sector of acircle of radius 36 cm is 54 T cm2. Find
the length of the corresponding arc of the sector.

Solution : Let the central angle (in degrees) be 6.

nx (36)20
360

So, 54 n

_ 54x360 _15
36x 36

or
Now, length of th —ixan
ow, lengtn O eac = 360

= 3—16(5)>< 2t x36¢cm

=3mcm

EXERCISE 11.3

1. Findtheradiusof acirclewhosecircumferenceisequal
to the sum of the circumferences of two circles of radii
15 cm and 18 cm.

2. InFig. 11.5, asguare of diagonal 8 cmisinscribedina /
circle. Find the area of the shaded region.

Fig.11.5
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Find the area of a sector of a circle of radius 28 cm and central angle 45°.

The wheel of a motor cycle is of radius 35 cm. How many revolutions per
minute must the wheel make so as to keep a speed of 66 km/h?

5. A cow istied with arope of length 14 m at the corner of arectangular field of
dimensions 20m x 16m. Find the area of the field in which the cow can graze.

6. Findthe areaof the flower bed (with semi-circular ends) shown in Fig. 11.6.

38 cm

e

Fig. 11.6

7. InFig.11.7,AB isadiameter of thecircle, AC=6cmand BC =8 cm. Find the
area of the shaded region (Use it = 3.14).

W

Fig. 11.7

8. Find the area of the shaded field shownin Fig. 11.8.

< 8 m

A\ 4

4 m
6m

Fig. 11.8
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9.

10.

12.

Find the area of the shaded regionin Fig. 11.9.

12m

< 26 m
Fig. 11.9

Find the area of the minor segment of acircle of radius 14 cm, when the angle
of the corresponding sector is 60°.

Find the area of the shaded region in Fig. 11.10, where arcs drawn with centres
A, B, CandD intersectin pairsat mid-pointsP, Q, Rand Sof thesidesAB, BC,
CD and DA, respectively of a square ABCD (Usent = 3.14).

A P B
S Q12 cm
D C
R
. A
Fig. 11.10

In Fig. 11.11, arcs are drawn by taking

verticesA, B and C of an equilateral triangle F E
of side 10 cm. to intersect the sides BC, CA

and AB at their respective mid-points D, E

and F. Find the area of the shaded region

(Use m = 3.14).

B 5 c
Fig. 11.11
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13. InFig. 11.12, arcs have been drawn with radii 14 cm each and with centres P, Q
and R. Find the area of the shaded region.

P

Q R
/ Fig. 11.12 (

14. A circular park is surrounded by aroad 21 m wide. If the radius of the park is
105 m, find the area of the road.

15. InFig. 11.13, arcs have been drawn of radius 21 cm each with verticesA, B, C
and D of quadrilateral ABCD as centres. Find the area of the shaded region.

A J\ B
_ —
Fig. 11.13

16. A pieceof wire 20 cmlong isbent into the form of an arc of acircle subtending
an angle of 60° at its centre. Find the radius of the circle.

(E) Long Answer Questions

Sample Question 1: A chord of acircle of radius 20 cm subtends an angle of 90°

at the centre. Find the area of the corresponding major segment of the circle.
(Usen = 3.14).
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Solution : Let A B bethe chord of acircle of radius 10 cm, with O as the centre of the

(4l

N M _S

Fig. 11.14

Here, ZA O B = 90° and we have to find the area of the major segment (which is
shaded). As £AOB= 90°, therefore angle of the mgjor sector = 360° — 90° = 270°

. 270 2
So, area of the major sector = % x % (10) cm?

x 3.14 x 100 cm’

Nlw

= 75x3.14cm’ = 235.5cm”
Now, to find the area of A OAB, draw OM L AB.

1 1
SO,AM:EABandZAOM=E x 90° = 45°.

AM . 1
Now, —— =sn45°=—F
OA 2

1
So, AM=10x —=Cm.
J2
1
Therefore, A B=1042 cmand OM = OA cos 45° = 10x Ecmz 52 cm

1
So, areaof A OAB = > base x height
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1
= =103 x5 ?=50 cm?
> 1042 x5z cm"=50cm

Therefore, the area of the required major segment
= 235.5 cm’ + 50 cm? = 285.5 cm®
Another method for the area of A OAB
As, ZAOB =90°,

1
Therefore, area of A OAB= E OA x OB

10 x 10 cm® =50 cm’

N

EXEMPLAR PROBLEMS

Sample Question 2 : With the verticesA, B and C of atriangle ABC as centres, arcs
aredrawnwithradii 5 cm each asshowninFig. 11.15. If AB =14 cm, BC =48 cm and
CA =50 cm, then find the area of the shaded region. (User = 3.14).

A

B~)
Fig. 11.15

Solution : Areaof the sector with angle A

A,
XTr™ =
360° 360°

Area of the sector with angle B
/B 2

= XTI = <8B xmx (5)° cm®
360° 360°

xmx (5)% cm?
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x 1t x (5)%an’

VA
and the area of the sector with angle C = 3

Therefore, sum of the areas (in cm?) of the three sectors
ZA

2 LB 2 ZC 2
= X T X + xmtx (B) + xmx (b
360° ) 360° ®) 360° ®)
_ LA+LB+LCX257T
360°
180°

= 3 < B cm’ (Because ZA +/B + /C = 180°)

T 2 2
=25 xEcm =25x157cm” =39.25cm

Now, to find area of A ABC, we find
_atb+c _48+50+14

= cm =56 cm
2 2
By Heron's Formula,
ar (ABC) = ,[/(s-a) (s-b) (s<)
= J56x8x6 x42 cnt
= 336 cn?’

So, area of the shaded region = area of the A ABC — area of the three sectors
= (336 —39.25) cm’ = 296.75 cm’

Alternate Method for ar (ABC)

Here, AB? + BC? = (14) + (48)* = 2500 = (50)* = (CA)?
So, B =90° (By converse of Pythagoras Theorem)

1 1
Therefore, ar (ABC) =3 AB xBC = 5% 14 x 48 cm® = 336 cm’

Sample Question 3 : A caf istied with arope of length 6 m at the corner of a square
grassy lawn of side 20 m. If the length of the rope is increased by 5.5m, find the
increase in area of the grassy lawn in which the calf can graze.

Solution : Let the calf be tied at the corner A of the square lawn (see Fig. 11.16)
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5.5m
A6 m @ B

—|90O

g

Square
Grassy lawn

D C
Fig. 11.16

Then, the increase in area = Difference of the two sectors of central angle 90°
each and radii 11.5m (6 m + 5.5 m) and 6 m, which is the shaded region in the
figure.

So, required increase in area

{ﬂx 1t x11.5° —27: X 62}m2
360 360

x (115+6) (115-6)m?

INE

2 x17.5x 5.5m?

x4

=75.625 "’ .

EXERCISE 114

The area of a circular playground is 22176 nv’. Find the cost of fencing this
ground at the rate of Rs 50 per metre.

The diameters of front and rear wheels of atractor are 80 cm and 2 m respec-
tively. Find the number of revolutions that rear wheel will make in covering a
distance in which the front wheel makes 1400 revolutions.

Sidesof atriangular field are 15m, 16 mand 17 m. With thethree corners of the
field a cow, a buffalo and a horse are tied separately with ropes of length 7 m
each to graze in the field. Find the area of the field which cannot be grazed by
the three animals.
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4. Find the area of the segment of acircle of radius 12 cm whose corresponding

10.

11.

sector has a central angle of 60° (Use it = 3.14).

A circular pond is 17.5 mis of diameter. It is surrounded by a 2 m wide path.
Find the cost of constructing the path at the rate of Rs 25 per m?2

InFig. 11.17, ABCD isatrapezium withAB || DC, AB = 18 cm, DC =32 cm
and distance between AB and DC = 14 cm. If arcs of equal radii 7 cm with
centresA, B, C and D have been drawn, then find the area of the shaded region
of thefigure.

L \
II \\
N\
N\ /
h—0ah
—
D / \ C

Fig. 11.17

Three circles each of radius 3.5 cm are drawn in such away that each of them
touches the other two. Find the area enclosed between these circles.

Find the area of the sector of acircle of radius 5 cm, if the corresponding arc
lengthis3.5cm.

Four circular cardboard pieces of radii 7 cm are placed on apaper in such away
that each piece touches other two pieces. Find the area of the portion enclosed
between these pieces.

On a square cardboard sheet of area 784 cm’, four congruent circular plates of
maximum size are placed such that each circular plate touches the other two
plates and each side of the square sheet is tangent to two circular plates. Find
the area of the square sheet not covered by the circular plates.

Floor of a roomisof dimensions5 m x 4 m and it is covered with circular
tiles of diameters 50 cm each as shownin Fig. 11.18. Find the area of floor
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that remains uncovered with tiles. (Usen = 3.14)

5m

Fig. 11.18

12. All theverticesof arhombuslieon acircle. Find the areaof therhombus, if area
of the circleis 1256 cn’. (User = 3.14).

13. Anarchery target hasthreeregionsformed by three concentric circlesas shown
inFig. 11.19. If thediameters of the concentric circlesareintheratio 1: 2:3, then
find the ratio of the areas of three regions.

14. The length of the minute hand of a clock is 5 cm. Find the area swept by the
minute hand during thetime period 6 : 05amand 6 : 40 am.

15. Areaof asector of central angle 200° of acircleis 770 cm? Find the length of
the corresponding arc of this sector.
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16. The central angles of two sectors of circles of radii 7 cm and 21 cm are
respectively 120° and 40°. Find the areas of the two sectors as well as the
lengths of the corresponding arcs. What do you observe?

17. Findthe areaof the shaded region givenin Fig. 11.20.

14 cm

14 cm

3 cm
[

Fig. 11.20

18. Find the number of revolutions made by a circular wheel of area 154 m’ in
rolling adistance of 176 m.

19. Find the difference of the areas of two segments of a circle formed by a chord
of length 5 cm subtending an angle of 90° at the centre.

20. Find the difference of the areas of a sector of angle 120° and its corresponding
major sector of acircle of radius 21 cm.
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(A) Main Conceptsand Results

The surface area of an object formed by combining any two of the basic solids,
namely, cuboid, cone, cylinder, sphere and hemisphere.

The volume of an object formed by combining any two of the basic solids
namely, cuboid, cone, cylinder, sphere and hemisphere.

The formulae involving the frustum of acone are:

1
(i) Volume of the frustum of the cone = 3 hrf o]

(i)  Curved surface area of the frustum of the cone = nt(r +r)l,
(i) Total surface area of the frustum of the solid cone

=ql(rr)+ r? 7, where | W (r,-r))%,

h= vertical height of the frustum, | = dant height of the frustum and
r,and r, areradii of the two bases (ends) of the frustum.

Solid hemisphere: If r isthe radius of ahemisphere, then
curved surface area = 2nr?

2
total surface area = 3ntr2, and volume = r3

Volume of aspherical shell = —n(fl ol ) ) wherer andr,arerespectively its

external and internal radii.

2
Throughout this chapter, take = if not stated otherwise.
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(B) Multiple Choice Questions :

Choose the correct answer from the given four options:

Sample Question 1: A funnel (see Fig.12.1) isthe _
combination of Fig. 12.1

(A) acone and a cylinder (B) frustum of a cone and a cylinder
(C) ahemisphereand acylinder (D) a hemisphere and a cone

Solution : Answer (B)

SampleQuestion 2: If amarbleof radius2.1 cmisput into acylindrical cup full of water
of radius 5cm and height 6 cm, then how much water flows out of the cylindrical cup?

(A)388cm* (B)554 cm®* (C)194 cm® (D) 4714 cm?
Solution : Answer (A)

Sample Question 3 : A cubical ice cream brick of edge 22 cm is to be distributed
among some children by filling ice cream cones of radius 2 cm and height 7 cm uptoits
brim. How many children will get the ice cream cones?

(A) 163 (B) 263 (C) 363 (D) 463
Solution : Answer (C)

Sample Question 4 : Theradii of the ends of afrustum of acone of height hcm are
r, cmand r, cm. The volume in cm? of the frustum of the coneis

1 1
(A) § h[r12 r22 r1r2] (B) § h[r12 rzz_rlrz]

1 1
(C) § h[rlz_rz2 rlrz] (D) 5 h[rlz—rzz—rlrz]

Solution : Answer (A)

Sample Question 5: Thevolume of the largest right circular conethat can be cut out
from a cube of edge4.2cm is

(A)9.7cm* (B)776cm® (C)582cm* (D) 19.4cm?
Solution : Answer (D)
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EXERCISE 12.1
Choose the correct answer from the given four options:
1. A cylindrical pencil sharpened at one edge isthe combination of

(A) acone and a cylinder (B) frustum of a cone and a cylinder
(C) ahemisphere and a cylinder (D) two cylinders.

2. A surahiisthe combination of

(A) asphere and a cylinder (B) a hemisphere and a cylinder
(C) two hemispheres (D) acylinder and a cone.

3. A plumbline (sahul) isthe combination of (seeFig. 12.2)

Fig. 12.2
(A) acone and a cylinder (B) a hemisphere and a cone
(C) frustum of a cone and a cylinder (D) sphere and cylinder

4. The shape of aglass (tumbler) (see Fig. 12.3) isusually in the form of

(A) acone (B) frustum of a cone
(C) acylinder (D) a sphere

Fig. 12.3
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5.

10.

11.

The shape of agilli, in thegilli-danda game (see Fig. 12.4), is a combination of

(A) two cylinders (B) acone and a cylinder
(C) two cones and a cylinder (D) two cylinders and a cone
Fig. 12.4

A shuttle cock used for playing badminton has the shape of the combination of
(A) acylinder and a sphere (B) acylinder and a hemisphere

(C) a sphere and a cone (D) frustum of aconeand ahemisphere

A coneis cut through a plane parallel to its base and then the cone that is formed
on one side of that plane is removed. The new part that is left over on the other
side of the planeiscalled

(A) afrustum of acone (B) cone
(C) cylinder (D) sphere

A hollow cube of internal edge 22cm isfilled with spherical marbles of diameter

1
0.5 cm and it is assumed that = space of the cube remains unfilled. Then the

8
number of marbles that the cube can accomodate is
(A) 142296 (B) 142396 (C) 142496
(D) 142596

A metdlic spherical shell of internal and external diameters 4 cm and 8 cm, respec-
tively is melted and recast into the form a cone of base diameter 8cm. The height of
the coneis

(A) 12cm (B) 14cm (C) 15cm (D) 18cm

A solid piece of iron in the form of acuboid of dimensions49cm x 33cm x 24cm,
ismoulded to form a solid sphere. The radius of the sphereis

(A) 21cm (B) 23cm (C) 25cm (D) 19cm
A mason constructsawall of dimensions 270cmx 300cm x 350cm with the bricks
each of size 22.5cm x 11.25cm x 8.75cm and it is assumed that % space is
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12.

13.

14.

15.

16.

17.

18.

19.

20.
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covered by the mortar. Then the number of bricks used to construct thewall is
(A) 11100 (B) 11200 (C) 11000 (D) 11300

Twelve solid spheres of the same size are made by melting a solid metallic
cylinder of base diameter 2 cm and height 16 cm. The diameter of each
sphereis

(A) 4 cm (B) 3cm (C)2cm (D) 6cm
Theradii of the top and bottom of abucket of slant height 45 cm are 28 cm and
7 cm, respectively. The curved surface area of the bucket is

(A) 4950 cm? (B) 4951 cm? (C) 4952 cm? (D) 4953 cmv?

A medicine-capsule is in the shape of a cylinder of diameter 0.5 cm with two
hemispheres stuck to each of itsends. The length of entire capsuleis2 cm. The
capacity of the capsuleis

(A) 0.36 cm?® (B) 0.35 cm?® (C) 0.34cm? (D) 0.33 cm?®

If two solid hemispheres of same base radiusr are joined together along their
bases, then curved surface area of this new solid is

(A) 4nr? (B) 6mr? (C) 3nr? (D) 8mr?

A right circular cylinder of radiusr cm and height h cm (h>2r) just encloses a
sphere of diameter

(A) rem (B) 2r cm (C) hem (D) 2h cm

During conversion of a solid from one shape to another, the volume of the new
shapewill

(A) increase (B) decrease (C) remain unaltered (D) be doubled

The diameters of the two circular ends of the bucket are 44 cm and 24 cm. The
height of the bucket is 35 cm. The capacity of the bucket is

(A) 32.7 litres (B) 33.7 litres (C) 34.7 litres (D) 31.7 litres

In aright circular cone, the cross-section made by a plane parallel to the base
isa

(A) circle (B) frustum of a cone (C) sphere (D) hemisphere
Volumes of two spheres arein theratio 64:27. Theratio of their surface areasis

(A)3:4 (B)4:3 (C)9:16 (D)16:9
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(C) Short Answer Questions with Reasoning
Write ‘ True’ or ‘False’ and justify your answer.

Sample Question 1 : If a solid cone of base radius r and height h is placed over a
solid cylinder having same base radius and height as that of the cone, then the curved

surface area of the shape is nr~,h2 r2 2xrh-

Solution : True. Since the curved surface area taken together is same as the sum of
curved surface areas measured separately.

SampleQuestion 2: A spherical steel ball ismelted to make eight new identical balls.

1
Then, the radius of each new ball be 5_3 th the radius of the original ball.

Solution : False. Letr betheradiusof the original steel ball andr , betheradius of the
new ball formed after melting.

4 3 4 3 . . r
Therefore, gﬂr = 8 x 3 7r . Thisimpliesr, = >

Sample Question 3 : Two identical solid cubes of side aarejoined end to end. Then
the total surface area of the resulting cuboid is 12a2.

Solution : False. Thetotal surface area of acube having sidea is6a. If two identical
faces of side a arejoined together, then the total surface area of the cuboid so formed
is 10&%

Sample Question 4 : Total surface area of alattu (top) as shown in the Fig. 12.5 is
the sum of total surface area of hemisphere and the total surface area of cone.

Fig. 12.5

Solution : False. Total surface area of the lattu is the sum of the curved surface
area of the hemisphere and curved surface area of the cone.
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Sample Question 5 : Actual capacity of a vessel as shown in the Fig. 12.6 is
equal to the difference of volume of the cylinder and volume of the hemisphere.

N

N

Fig. 12.6

Solution : True. Actual capacity of the vessel isthe empty space inside the glass that
can accomodate something when poured in it.

EXERCISE 12.2

Write‘ True’ or ‘False' and justify your answer in the following:

1.

Two identical solid hemispheresof equal baseradiusr cm are stuck together along
their bases. The total surface area of the combination is Grr2

A solid cylinder of radius r and height his placed over other cylinder of same
height and radius. The total surface area of the shape so formed is 4rrh + 4mr?,

A solid cone of radiusr and height h is placed over asolid cylinder having same
base radius and height as that of a cone. The total surface area of the combined

solidis nr[\/rz +h* +3r +2h]
A solid ball isexactly fitted inside the cubical box of sidea. Thevolume of the ball

4
is —na’,
3

1 . .
The volume of the frustum of a coneis gnh[rl2 r2—rr,], where h is vertica

height of the frustum and r, r, are the radii of the ends.
The capacity of acylindrical vessel with ahemispherical portion raised upward at

r2
the bottom as shown inthe Fig. 12.7 is = 3h-2r .
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rcm

hcm

Fig. 12.7
7. The curved surface area of a frustum of a cone is =l (r+r,), where
| h®> (r r,)?,.r andr, aretheradii of the two ends of the frustumandh is
the vertical height.
8. An open metalic bucket is in the shape of a frustum of a cone, mounted on a

hollow cylindrical base made of the same metallic sheet. The surface area of the
metallic sheet used is equal to.

curved surface area of frustum of a cone + area of circular base + curved surface
area of cylinder

(C) Short Answer Questions

Sample Question 1 : A cone of maximum size is carved out from a cube of edge
14 cm. Find the surface area of the cone and of the remaining solid left out after the
cone carved out.

Solution : The cone of maximum size that is carved out from a cube of edge 14 cm
will be of base radius 7 cm and the height 14 cm.

Surface area of the cone = rtrl + mr?

2 22
:7x7x1/72 +147 = (7

=§x 7x~[245+154=(154/5+ 154)cm? =154(J§ +1) cm?

Surface area of the cube = 6 x (14)>= 6 x 196 = 1176 cm?
So, surface area of the remaining solid left out after the cone is carved out

= (1276-154+ 1545 )em” = (1022 + 1545 ) e,
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Sample Question 2 : A solid metallic sphere of radius 10.5 cm is melted and recast
into a number of smaller cones, each of radius 3.5 cm and height 3 cm. Find the
number of cones so formed.

4
Solution : The volume of the solid metallic sphere = 575(10.5)3cm3

Volume of a cone of radius 3.5 cm and height 3cm = %7:(3.5)2 x3 cmd

f’ nx10.5%x10.5 x105
Number of cones so formed = =126
—Sn x3.5x35 x35

Sample Question 3 : A canal is 300 cm wide and 120 cm deep. The water in the
canal isflowing with aspeed of 20 km/h. How much areawill it irrigate in 20 minutes
if 8 cm of standing water is desired?

Solution : Volume of water flowsin the canal in one hour = width of the canal x depth
of the canal x speed of the canal water =3 x 1.2 x 20 x 1000m3 = 72000m3.

24000m?

72 2
In 20 minutes the volume of water = % m?3

Areairrigated in 20 minutes, if 8 cm, i.e., 0.08 m standing water is required

2900 2 300000 m’= 30 hectares.

0.08

Sample Question 4 : A cone of radius 4 cm is divided into two parts by drawing a
plane through the mid point of itsaxisand parallel to its base. Compare the volumes of
the two parts.

Solution : Let h be the height of the given cone. On dividing the cone through the
mid-point of its axis and parallel to its base into two parts, we obtain the following
(seeFig. 12.8):
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4 h
- . OA OB T Th
In two similar triangles OAB and DCB, we have ——=——. Thisimplies I .
CD BD 2
Therefore, r = 2.
1 x(2)% x h
Volumeaf thesmaller cone 3 2 1
Therefore, \ G umeof thefrustumof thecone ~ 1 7

p x(ﬂj[f +2% + 4x 2]
3 2
Therefore, the ratio of volume of the smaller cone to the volume of the frustum of the

coneisl: 7.

Sample Question 5: Three cubes of a metal whose edges are in the ratio 3:4:5 are

melted and converted into asingle cubewhose diagonal is 124/3 cm. Find the edges of
the three cubes.

Solution : Let the edges of three cubes (in cm) be 3x, 4x and 5x, respectively.
Volume of the cubes after melting is = (3x)® + (4x)*® + (5x)* = 216X cm?

Let a be the side of new cube so formed after melting. Therefore, a3 = 216x3

So, a=6x, Diagona = \[a? + a2+ a? = a3

But it is given that diagona of the new cube is 12,/3 cm. Therefore, a3 124/3,
ie,a=12.
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This gives x = 2. Therefore, edges of the three cubes are 6 cm, 8 cm and 10 cm,
respectively.

EXERCISE 12.3

1. Threemetallic solid cubeswhose edges are 3 cm, 4 cm and 5 cm are melted and
formed into a single cube.Find the edge of the cube so formed.

2. How many shots each having diameter 3 cm can be made from a cuboidal |ead
solid of dimensions9cm x 11cm x 12cm?

3.  Abucket isin the form of afrustum of a cone and holds 28.490 litres of water.
Theradii of thetop and bottom are 28 cm and 21 cm, respectively. Find the height
of the bucket.

4. A cone of radius 8 cm and height 12 cm is divided into two parts by a plane
through the mid-point of itsaxis parallel to itsbase. Find theratio of the volumes
of two parts.

5. Twoidentical cubeseach of volume 64 cms3 arejoined together end to end. What
is the surface area of the resulting cuboid?

6. Fromasolid cubeof side7 cm, aconical cavity of height 7cmand radius3cmis
hollowed out. Find the volume of the remaining solid.

7. Two cones with same base radius 8 cm and height 15 cm are joined together
along their bases. Find the surface area of the shape so formed.

8. Twosolid conesA and B are placed in acylinderical tubeasshownintheFig.12.9.

The ratio of their capacities are 2:1. Find the heights and capacities of cones.
Also, find the volume of the remaining portion of the cylinder.

21 cm

=

Fig. 12.9

9. Anice cream cone full of ice cream having radius 5 cm and height 10 cm as

1
shown in the Fig.12.10. Calculate the volume of ice cream, provided that its 5

part isleft unfilled with ice cream.
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10.

11.

12.

13.

14.

5 cm

10 cm

Fig. 12.10

Marbles of diameter 1.4 cm are dropped into a cylindrical beaker of diameter
7 cm containing some water. Find the number of marblesthat should be dropped
into the beaker so that the water level rises by 5.6 cm.

How many spherical lead shots each of diameter 4.2 cm can be obtained from a
solid rectangular lead piece with dimensions 66 cm, 42 cm and 21 cm.

How many spherical lead shots of diameter 4 cm can be made out of asolid cube
of lead whose edge measures 44 cm.

A wall 24 mlong, 0.4 mthick and 6 m high is constructed with the bricks each of

1
dimensions 25 cm x 16 cm x 10 cm. If the mortar occupies Eth of the volume

of thewall, then find the number of bricks used in constructing the wall.

Find the number of metallic circular disc with 1.5 cm base diameter and of height
0.2cmto bemelted toformaright circular cylinder of height 10 cm and diameter
4.5 cm.

(E) Long Answer Questions

Sample Question 1 : A bucket isin the form of afrustum of acone of height 30 cm
with radii of its lower and upper ends as 10 cm and 20 cm, respectively. Find the
capacity and surface area of the bucket. Also, find the cost of milk which can completely
fill the container, at the rate of Rs 25 per litre (use T = 3.14).

nh
Solution : Capacity (or volume) of the bucket = E[rlz AN

Here, h =30 cm, r = 20cm andr2 =10 cm.
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3.14 30
So, the capacity of bucket = T[ZO2 10> 20 10] cm? = 21.980 litres.

Cost of 1 litre of milk = Rs 25
Cost of 21.980 litres of milk = Rs21.980 x 25 = Rs549.50

Surface area of the bucket = curved surface area of the bucket
+ surface area of the bottom

=, r,) a1 Jh? (5-r1,)°

Now, | 900 100cm =31.62cm

22
Therefore, surface area of the bucket  3.14 31.62(20 10) 7(10)2

3.14[948.6 100] cm?
= 3.14[1048.6] cm? = 3292.6 cm? (approx.)

Sample Question 2: A solid toy isin the form of ahemisphere surmounted by aright
circular cone. The height of the cone is 4 cm and the diameter of the base is 8 cm.
Determine the volume of the toy. If a cube circumscribes the toy, then find the differ-
ence of the volumes of cube and the toy. Also, find the total surface area of the toy.

Solution : Let r be the radius of the hemisphere and the cone and h be the height of
the cone (see Fig. 12.11).

Volume of the toy =Volume of the hemisphere + Volume of the cone

= ETtr3 l71:r2h
3

XX ox— — cm’.

:(2 22,05, 1 22 40 4)0m3 1408

A cube circumscribesthe given solid. Therefore, edge of the cube
should be 8 cm.

Volume of the cube = 8 cm? = 512 cmg. Fig. 12.11
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Difference in the volumes of the cube and the toy = (512 -

1408

Total surface area of thetoy =~ = Curved surface area of cone
+ curved surface area of hemisphere

rl 2 r? wherel =yh? r?

=qr (I +2r)

=171.68 cnv?

Sample Question 3: Abuildingisintheform of acylinder
surmounted by a hemispherical dome (see Fig. 12.12). The

2
base diameter of the domeisequal to 3 of thetotal height of

the building. Find the height of the building, if it contains

1
67— neof air.
21

2—724\'42 &# 2 4 cnpe

149

jcm3 =310.86 cm?®

L)

e —

Fig. 12.12

Solution : Let theradius of the hemispherical dome ber metresand the total height of

the building be h metres.

2
Since the base diameter of the dome is equal to 3 of the total height, therefore

2 h
2r = 3 h. Thisimplies r = 3 Let H metres be the height of the cylindrical portion.

h 2
Therefore, H = h-g gh metres.



150 EXEMPLAR PROBLEMS

Volume of the air inside the building =Volume of air inside the dome + Volume of the

2
airinsidethecylinder = 57”3+ nr’H , WhereH isthe height of the cylindrical portion

3 2

- — T = —h —T[h3

3" 3 3 3 3 cu. metres
Volume of the air inside the building is 67— n". Theref |3 l Thi
olume of the air inside the building is 721 . Ther ore,87th > - This

givesh=6m.

EXERCISE 12.4

1. A solid metallic hemisphere of radius 8 cm is melted and recasted into a right
circular cone of base radius 6 cm. Determine the height of the cone.

2. Arectangular water tank of base 11 m x 6 m contains water upto a height of 5 m.
If thewater inthe tank istransferred to acylindrical tank of radius 3.5 m, find the
height of the water level in the tank.

3. How many cubic centimetres of iron isrequired to construct an open box whose
external dimensions are 36 cm, 25 cm and 16.5 cm provided the thickness of the
ironis 1.5 cm. If one cubic cm of iron weighs 7.5 g, find the weight of the box.

4. Thebarre of afountain pen, cylindrical inshape, is7 cmlongand 5 mmin diameter.
A full barrel of ink in the pen is used up on writing 3300 words on an average.
How many words can be written in abottle of ink containing one fifth of alitre?

5. Water flowsat therate of 10m/minutethrough acylindrical pipe5 mmin diameter.
How long would it taketofill aconical vessel whose diameter at thebaseis40 cm
and depth 24 cm?

6. A heap of riceisintheform of acone of diameter 9 m and height 3.5 m. Find the
volume of the rice. How much canvas cloth isrequired to just cover the heap?

7. Afactory manufactures 120000 pencilsdaily. The pencilsare cylindrical in shape
each of length 25 cm and circumference of base as 1.5 cm. Determine the cost of
colouring the curved surfaces of the pencils manufactured in one day at Rs 0.05
per dm?
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8.

10.

11.

12.

13.

14.

15.

16.

17.

Water is flowing at the rate of 15 km/h through a pipe of diameter 14 cm into a
cuboidal pond which is50 m long and 44 m wide. In what time will the level of
water in pond rise by 21 cm?

A solid iron cuboidal block of dimensions4.4 m x 2.6 m x Imis recast into a

hollow cylindrical pipe of internal radius 30 cm and thickness5 cm. Find thelength
of the pipe.

500 persons are taking a dip into a cuboidal pond which is 80 m long and 50 m
broad. What is the rise of water level in the pond, if the average displacement of
the water by a person is 0.04m3?

16 glass spheres each of radius 2 cm are packed into a cuboidal box of internal
dimensions 16 cm x 8 cm x 8 cm and then the box is filled with water. Find the
volume of water filled in the box.

A milk container of height 16 cm is made of metal sheet in the form of afrustum
of acone with radii of its lower and upper ends as 8 cm and 20 cm respectively.
Find the cost of milk at the rate of Rs. 22 per litre which the container can hold.

A cylindrical bucket of height 32 cm and baseradius 18 cmisfilled with sand. This
bucket isemptied on the ground and aconical heap of sand isformed. If the height
of the conical heap is 24 cm, find the radius and slant height of the heap.

A rocket is in the form of aright circular cylinder closed at the lower end and
surmounted by a cone with the same radius as that of the cylinder. The diameter
and height of the cylinder are 6 cm and 12 cm, respectively. If the the slant height
of the conical portionis5 cm, find the total surface areaand volume of the rocket
[Usen = 3.14].

A buildingisintheform acylinder surmounted by ahemispherical vaulted dome

19
and contains 412—1 me of air. If theinternal diameter of domeisequal toitstotal

height abovethefloor, find the height of the building?

A hemispherical bowl of internal radius 9 cmisfull of liquid. Theliquidisto be
filled into cylindrical shaped bottles each of radius 1.5 cm and height 4 cm. How
many bottles are needed to empty the bowl!?

A solid right circular cone of height 120 cm and radius 60 cm is placed in aright
circular cylinder full of water of height 180 cm such that it touches the bottom.
Find thevolume of water left inthe cylinder, if theradius of the cylinder isequal to
the radius of the cone.
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18. Water flowsthrough acylindrical pipe, whose inner radiusis 1 cm, at the rate of
80 cm/sec in an empty cylindrical tank, the radius of whose base is 40 cm. What
istherise of water level in tank in half an hour?

19. Therain water from aroof of dimensions22m 20 mdrainsinto acylindrical
vessel having diameter of base 2 m and height 3.5 m. If the rain water collected
from theroof just fill the cylindrical vessel, then find therainfall incm.

20. A pen stand made of wood isin the shape of a cuboid with four conical depres-
sionsand acubical depression to hold the pensand pins, respectively. Thedimen-
sion of the cuboid are 10 cm, 5 cm and 4 cm. The radius of each of the conical
depressionsis 0.5 cm and the depth is 2.1 cm. The edge of the cubical depression
is 3 cm. Find the volume of the wood in the entire stand.
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(A) Main Concepts and Results

Statistics
Measures of Central Tendency
(a) Mean of Grouped Data

(1) To find the mean of grouped data, it is assumed that the frequency of each
class interval is centred around its mid-point.

(i) Direct Method

Mean () PMEL
ean (y )=
X Zf; s

where the x, (class mark) is the mid-point of the ith class interval and f; is
the corresponding frequency.

(i) Assumed Mean Method

d.
Mean (¥) = a+zzf}i',

a is the assumed mean and d = x,—a are the deviations of x, from a for
each i.
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(iv) Step-deviation Method

( flul\
Mean (¥) = a”ﬂ%}

where a is the assumed mean, /% is the class size and U, = 'T .

(v) If the class sizes are unequal, the formula in (iv) can still be applied by
taking / to be a suitable divisor of all the d’s.
(b) Mode of Grouped Data

(1) Inagrouped frequency distribution, it is not possible to determine the mode
by looking at the frequencies. To find the mode of grouped data, locate the
class with the maximum frequency. This class is known as the modal class.
The mode of the data is a value inside the modal class.

(i) Mode of the grouped data can be calculated by using the formula

Si=1
Mode— szl fo fzJ h

where [ 1s the lower limit of the modal class, % is the size of the class,
/, 1s frequency of the modal class and f and f] are the frequencies of the
classes preceding and succeeding the modal class, respectively.

(¢) Median of Grouped Data

(1) Cumulative frequency table — the less than type and the more than type of
the grouped frequency distribution.

(i) If n is the total number of observations, locate the class whose cumulative

n
frequency is greater than (and nearest to) Ex This class is called the median

class.

(i) Median of the grouped data can be calculated by using the formula :

E—cf

Median= [+
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where / 1s the lower limit of the median class,# is the number of observations,
h is the class size, cf is the cumulative frequency of the class preceding the
median class and f'is the frequency of the median class.

(d) Graphical Representation of Cumulative Frequency Distribution (Ogive)
— Less than type and more than type.
(1) To find median from the graph of cumulative frequency distribution (less
than type) of a grouped data.

(i) To find median from the graphs of cumulative frequency distributions (of
less than type and more than type) as the abscissa of the point of intersection
of the graphs.

Probability
e Random experiment, outcome of an experiment, event, elementary events.
e Equally likely outcomes.
e The theoretical (or classical) probability of an event E [denoted by P(E)] is
given by

Number of outcomes favourable to E

P(E) = Number of all possible outcomes of the experiment

where the outcomes of the experiment are equally likely.

e The probability of an event can be any number between 0 and 1. It can also
be 0 or 1 in some special cases.

e The sum of the probabilities of all the elementary events of an experiment is 1.
e ForaneventE, P(E)+ P(E) =1,

where E is the event ‘not E’. E is called the complement of the event E.
e Impossible event, sure or a certain event
(B) Multiple Choice Questions
Choose the correct answer from the given four options:
Construction of a cumulative frequency table is useful in

determining the
(A) mean (B) median
(C) mode (D) all the above three measures

Answer (B)
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Sample Question 2 : In the following distribution :

Monthly income range (in Rs) Number of families
Income more than Rs 10000 100

Income more than Rs 13000 85

Income more than Rs 16000 69

Income more than Rs 19000 50

Income more than Rs 22000 33

Income more than Rs 25000 15

the number of families having income range (in Rs) 16000 — 19000 is
(A) 15 (B) 16 o 17 (D) 19
Solution : Answer (D)

Sample Question 3 : Consider the following frequency distribution of the heights of
60 students of a class :

Height (in cm) Number of students
150-155 15
155-160 13
160-165 10
165-170 8
170-175
175-180 5

The sum of the lower limit of the modal class and upper limit of the median class is
(A) 310 (B) 315 (C) 320 (D) 330
Solution : Answer (B)

Sample Question 4 : Which of the the following can be the probability of an event?

18 8
(A) -0.04 (B) 1.004 ©) = (D) >

Solution : Answer (C)
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Sample Question 5 : A card is selected at random from a well shuffled deck of 52
playing cards. The probability of its being a face card is

3 4 6 9
13 (B) 13 © 13 (D) 13
Solution : Answer (A)
Sample Question 6 : Abag contains 3 red balls, 5 white balls and 7 black balls. What
is the probability that a ball drawn from the bag at random will be neither red nor black?
1 1 7 8
) 3 ®B) © D
Solution : Answer (B)

(A)

EXERCISE 13.1

Choose the correct answer from the given four options:
1. Inthe formula
2./,
a+

;: Zfz’

for finding the m ean of grouped data d’s are deviations from a of

(A) lower limits of the classes

(B)  upper limits of the classes

(C) mid points of the classes

(D) frequencies of the class marks

2. While computing mean of grouped data, we assume that the frequencies are

(A) evenly distributed over all the classes

(B) centred at the classmarks of the classes
(C) centred at the upper limits of the classes
(D) centred at the lower limits of the classes

3. If xs are the mid points of the class intervals of grouped data, f’s are the
corresponding frequencies and x is the mean, then Z( f,x, —X) is equal to

(A) 0 B) -1 © 1 D) 2

(Zfiui\

4. Inthe formula x= a +h L Zf J , for finding the mean of grouped frequency

distribution, u, =

X, +a X, —a a—x;
p B) h(r-a) (© “— D

(A)
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5. The abscissa of the point of intersection of the less than type and of the more than
type cumulative frequency curves of a grouped data gives its

(A) mean (B) median
(C) mode (D) all the three above
6. For the following distribution :
Class 0-5 5-10 10-15 | 15-20 |20-25
Frequency 10 15 12 20 9

the sum of lower limits of the median class and modal class is

(A) 15 (B) 25 (©) 30 (D) 35
7. Consider the following frequency distribution :

Class 0-5 6-11 12-17 | 1823 | 24-29
Frequency 13 10 15 8 11

The upper limit of the median class is
(A 17 B) 175 ) 18 (D) 185
8. For the following distribution :

Marks Number of students
Below 10 3
Below 20 12
Below 30 27
Below 40 57
Below 50 75
Below 60 80

the modal class is
(A) 10-20 (B) 20-30 (C) 30-40 (D) 50-60

9. Consider the data :

Class 65-85 | 85-105 | 105-125 | 125-145 |145-165 |165-185 [185-205

Frequency | 4 5 13 20 14 7 4




STATISTICS AND PROBABILITY 159

10.

11.

12.

13.

14.

15.

The difference of the upper limit of the median class and the lower limit of the
modal class is

(A) 0 (B) 19 ©) 20 (D) 38

The times, in seconds, taken by 150 atheletes to run a 110 m hurdle race are
tabulated below :
Class 13.8-14 | 14-14.2 |14.2-14.4 | 14.4-14.6 | 14.6-14.8 | 14.8-15
Frequency 2 4 5 71 48 20

The number of atheletes who completed the race in less then 14.6 seconds is :
A 1 B) 71 <) 82 (D) 130
Consider the following distribution :

Marks obtained Number of students
More than or equal to 0 63
More than or equal to 10 58
More than or equal to 20 55
More than or equal to 30 51
More than or equal to 40 48
More than or equal to 50 42

the frequency of the class 30-40 is
(A) 3 (B) 4 (C) 48 (D) 51

If an event cannot occur, then its probability is
3 1
() 1 B 5 © 3 (D) 0

Which of the following cannot be the probability of an event?

1 17
—_ o _
(A) 3 (B) 0.1 <) 3% (D) 6
An event is very unlikely to happen. Its probability is closest to
(A) 0.0001 (B) 0.001 (C) o0.01 (D) 0.1

Ifthe probability of an event isp, the probability of its complementary event will be

1

(A) p-1 B) p © 1-p (D) 1—;
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
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The probability expressed as a percentage of a particular occurrence can never be
(A)  lessthan 100 (B) lessthan 0

(C)  greater than 1 (D) anything but a whole number

If P(A) denotes the probability of an event A, then

(A) PA)<0 (B) P(A)>1 () 0<PA)<1T D)-1<PA)<1
A card is selected from a deck of 52 cards. The probability of its being a red face card is

N ) o 2 oL
(A 5 B o © ™
The probability that a non leap year selected at random will contain 53 sundays is
V- B © 3 ® 3

When a die is thrown, the probability of getting an odd number less than 3 is

1 1 1
V- B 3 © 3 D 0
A card is drawn from a deck of 52 cards. The event E is that card is not an ace of

hearts. The number of outcomes favourable to E is

(A) 4 B) 13 (C) 48 (D) 51

The probability of getting a bad egg in a lot of 400 is 0.035. The number of bad
eggs in the lot is

A 7 B) 14 < 21 (D) 28

A girl calculates that the probability of her winning the first prize in a lottery is 0.08.
If 6000 tickets are sold, how many tickets has she bought?

(A) 40 (B) 240 (C) 480 (D) 750

One ticket is drawn at random from a bag containing tickets numbered 1 to 40.
The probability that the selected ticket has a number which is a multiple of 5 is

1 3 4 1

(A) 5 (B) 5 ©) 5 (D) 3

Someone is asked to take a number from 1 to 100. The probability that it is a
prime is

1 13
V- ® s © 5 ® 5



STATISTICS AND PROBABILITY 161

26. A school has five houses A, B, C, D and E. A class has 23 students, 4 from house
A, 8 from house B, 5 from house C, 2 from house D and rest from house E. A
single student is selected at random to be the class monitor. The probability that the
selected student is not from A, B and C is

4 ] 8 o 7
23 (B) 23 © (D) 23

A
(C) Short Answer Questions with Reasoning
Sample Question 1: The mean of ungrouped data and the mean calculated when the
same data is grouped are always the same. Do you agree with this statement? Give

reason for your anSwer.

Solution : The statement is not true. The reason is that when we calculated mean of
a grouped data, it is assumed that frequency of each class is centred at the mid-point of
the class. Because of this, two values of the mean, namely, those from ungrouped and
grouped data are rarely the same.

Sample Question 2 : Is it correct to say that an ogive is a graphical representation of
a frequency distribution? Give reason.

Solution : Graphical representation of a frequency distribution may not be an ogive. It
may be a histogram. An ogive is a graphical representation of cumulative frequency
distribution.

Sample Question 3 : In any situation that has only two possible outcomes, each

1
outcome will have probability 5 True or false? Why?

1
Solution : False, because the probability of each outcome will be ) only when the

two outcomes are equally likely otherwise not.

EXERCISE 13.2

1. The median of an ungrouped data and the median calculated when the same data
is grouped are always the same. Do you think that this is a correct statement? Give
reason.

2. In calculating the mean of grouped data, grouped in classes of equal width, we
may use the formula

P a+zz::f;ii
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10.

11.
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where a is the assumed mean. @ must be one of the mid-points of the classes. Is
the last statement correct? Justify your answer.

Is it true to say that the mean, mode and median of grouped data will always be
different? Justify your answer.

Will the median class and modal class of grouped data always be different? Justify
your answer.

In a family having three children, there may be no girl, one girl, two girls or three

1
girls. So, the probability of each is 1 Is this correct? Justify your answer.

A game consists of spinning an arrow which comes to rest pointing at one of the
regions (1, 2 or 3) (Fig. 13.1). Are the outcomes 1, 2 and 3 equally likely to occur?
Give reasons.

Apoorv throws two dice once and computes the product of the numbers appearing
on the dice. Peehu throws one die and squares the number that appears on it. Who
has the better chance of getting the number 36? Why?

When we toss a coin, there are two possible outcomes - Head or Tail. Therefore,

1
the probability of each outcome is 5 Justify your answer.

A student says that if you throw a die, it will show up 1 or not 1. Therefore, the

1
probability of getting 1 and the probability of getting ‘not 1’ each is equal to 5 Is

this correct? Give reasons.

I toss three coins together. The possible outcomes are no heads, 1 head, 2 heads

1
and 3 heads. So, I say that probability of no heads is 1 What is wrong with this

conclusion?

If you toss a coin 6 times and it comes down heads on each occasion. Can you say
that the probability of getting a head is 1? Give reasons.
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12. Sushma tosses a coin 3 times and gets tail each time. Do you think that the outcome
of next toss will be a tail? Give reasons.

13. If I toss a coin 3 times and get head each time, should I expect a tail to have a
higher chance in the 4™ toss? Give reason in support of your answer.

14. A bag contains slips numbered from 1 to 100. If Fatima chooses a slip at random
from the bag, it will either be an odd number or an even number. Since this situation

1
has only two possible outcomes, so, the probability of each is 5 Justify.

(D) Short Answer Questions

Sample Question 1 : Construct the cumulative frequency distribution of the following
distribution :

Class 12.5-17.5 | 17.5-22.5 | 22.5-27.5 | 27.5-32.5 | 32.5-37.5
Frequency 2 22 19 14 13

Solution : The required cumulative frequency distribution of the given distribution is
given below :

Class Frequency Cumulative frequency
12.5-17.5 2 2
17.5-22.5 22 24
22.5-27.5 19 43
27.5-32.5 14 57
32.5-37.5 13 70
Sample Question 2 : Daily wages of 110 workers, obtained in a survey, are tabulated below :
Daily wages (in Rs) | Number of workers
100-120 10
120-140 15
140-160 20
160-180 22
180-200 18
200-220 12
220-240 13

Compute the mean daily wages of these workers.
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Solution : We first find the classmark, x, of each class and then proceed as follows:

Daily wages | Class marks | Number of workers fx,
(in Rs) ) )
Classes
100-120 110 10 1100
120-140 130 15 1950
140-160 150 20 3000
160-180 170 22 3740
180-200 190 18 3420
200-220 210 12 2520
220-240 230 13 2990
>/ =110, 3 fx, =18720

Therefore, M ———M—M—UON

erefore, Mean = x = Zfi =0 " 70

Hence, the mean daily wages of the workers is Rs 170.20.

Note : Mean daily wages can also be calculated by the assumed mean method or step
deviation method.

Sample Question 3 : The percentage of marks obtained by 100 students in an
examination are given below:

Marks 30-35 | 3540 | 40-45 | 45-50 | 50-55 | 55-60 | 60-65

Frequency | 14 16 18 23 18 8 3
Determine the median percentage of marks.
Solution :
Marks Number of Students | Cumulative frequency
(Class) (Frequency)
30-35 14 14
35-40 16 30
40-45 18 48
45-50 23 71 <« Median class
50-55 18 89
55-60 8 97
60-65 3 100
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Here, n = 100.

Therefore, % =50, This observation lies in the class 45-50.

[ (the lower limit of the median class) =45

cf (the cumulative frequency of the class preceding the median class) = 48
f (the frequency of the median class) = 23

h (the class size) = 5

n
——cf
Median =/ + 2 h

:=%+(w_%jx5
23

_a5+ 19 454
23

So, the median percentage of marks is 45.4.

Sample Question 4 : The frequency distribution table of agricultural holdings in a
village is given below :

Area of land

(in hectares)| 1-3 3-5 5-7 7-9 9-11 11-13
Number of

families 20 45 80 55 40 12

Find the modal agricultural holdings of the village.

Solution : Here the maximum class frequency is 80, and the class corresponding to
this frequency is 5-7.

So, the modal class is 5-7.
! (lower limit of modal class) =5
/, (frequency of the modal class) = 80
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/, (frequency of the class preceding the modal class) = 45

/, (frequency of the class succeeding the modal class) = 55
h (class size) = 2

S =1

Mode = (Zf foofzJ xh

([ 80-45 )
+ —
2(80)— 45— 55J

5+£ X2—5+—
T 60 T30

=5+12=6.2
Hence, the modal agricultural holdings of the village is 6.2 hectares.

EXERCISE 13.3
1. Find the mean of the distribution :

Class 1-3 3-5 5-7 7-10
Frequency | 9 22 27 17

Calculate the mean of the scores of 20 students in a mathematics test :

Marks 10-20 | 20-30 | 30-40 | 40-50 | 50-60
Number of
students 2 4 7 6 1
Calculate the mean of the following data :
Class 4-17 811 12-15 16 -19

Frequency 5 4
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4. The following table gives the number of pages written by Sarika for completing her

own book for 30 days :
Number of pages
written per day 16-18 19-21 22-24 25-27 28-30
Number of
days 4 9 13

Find the mean number of pages written per day.

5. The daily income of a sample of 50 employees are tabulated as follows :

Income

(in Rs) 1-200 |201-400 | 401-600 | 601-800
Number of

employees 14 15

Find the mean daily income of employees.

6. An aircraft has 120 passenger seats. The number of seats occupied during 100
flights is given in the following table :

Number of seats

100-104

104-108

108-112

112-116

116-120

Frequency

15

20

32

18

15

Determine the mean number of seats occupied over the flights.

7. The weights (in kg) of 50 wrestlers are recorded in the following table :

Weight (in kg) | 100-110 | 110-120 | 120-130 | 130-140 | 140-150
Number of
wrestlers 4 14 21 8 3

Find the mean weight of the wrestlers.

8. The mileage (km per litre) of 50 cars of the same model was tested by a

manufacturer and details are tabulated as given below :
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Mileage
(km/l) 10-12 12-14 14-16 16-18
Number of cars 7 12 18 13

Find the mean mileage.

The manufacturer claimed that the mileage of the model was 16 km/litre. Do you
agree with this claim?

9. The following is the distribution of weights (in kg) of 40 persons :

Weight (in kg) |40-45 | 45-50 | 50-55 | 55-60 | 60-65 | 65-70 |70-75| 75-80

Number of
persons 4 4 13 5 6 5 2 1

Construct a cumulative frequency distribution (of the less than type) table for the
data above.

10. The following table shows the cumulative frequency distribution of marks of 800
students in an examination:

Marks Number of students
Below 10 10
Below 20 50
Below 30 130
Below 40 270
Below 50 440
Below 60 570
Below 70 670
Below 80 740
Below 90 780
Below 100 800

Construct a frequency distribution table for the data above.
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11. Form the frequency distribution table from the following data :

Marks (out of 90) Number of candidates
More than or equal to 80 4
More than or equal to 70 6
More than or equal to 60 11
More than or equal to 50 17
More than or equal to 40 23
More than or equal to 30 27
More than or equal to 20 30
More than or equal to 10 32
More than or equal to 0 34

12. Find the unknown entries a, b, ¢, d, e, f in the following distribution of heights of
students in a class :

Height Frequency | Cumulative frequency
(in cm)

150-155 12 a

155-160 b 25

160-165 10 c

165-170 d 43

170-175 e 48

175-180 2 f

Total 50

13. The following are the ages of 300 patients getting medical treatment in a hospital
on a particular day :

Age (in years) | 10-20 | 20-30 | 30-40 | 40-50 50-60 60-70
Number of
patients 60 42 55 70 53 20
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(1) Lessthan type cumulative frequency distribution.

(i) More than type cumulative frequency distribution.

50 students of a class :

14. Given below is a cumulative frequency distribution showing the marks secured by

Marks Below 20 | Below 40 | Below 60 | Below 80 | Below 100
Number of
students 17 22 29 37 50

Form the frequency distribution table for the data.

15. Weekly income of 600 families is tabulated below :

Weekly income Number of families
(in Rs)

0-1000 250
1000-2000 190
2000-3000 100
3000-4000 40
4000-5000 15
5000-6000 5
Total 600

Compute the median income.

centre are given as follows :

Speed (km/h)  85-100 100-115 | 115-130 | 130-145
Number of
players 11 9 8 5

Calculate the median bowling speed.

16. The maximum bowling speeds, in km per hour, of 33 players at a cricket coaching
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17. The monthly income of 100 families are given as below :

Income (in Rs) Number of families
0-5000 8
5000-10000 26
10000-15000 41
15000-20000 16
20000-25000 3
25000-30000 3
30000-35000 2
35000-40000 1

Calculate the modal income.

18. The weight of coffee in 70 packets are shown in the following table :

Weight (in g) Number of packets
200-201 12
201-202 26
202-203 20
203-204 9
204-205 2
205-206 1

Determine the modal weight.

19. Two dice are thrown at the same time. Find the probability of getting
(i) same number on both dice.

(i) different numbers on both dice.

20. Two dice are thrown simultaneously. What is the probability that the sum of the
numbers appearing on the dice is

o 7? (i) a prime number? (i) 17
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21. Two dice are thrown together. Find the probability that the product of the numbers
on the top of the dice is

i 6 @) 12 (i) 7
22. Two dice are thrown at the same time and the product of numbers appearing on
them is noted. Find the probability that the product is less than 9.

23. Two dice are numbered 1, 2, 3,4, 5,6 and 1, 1, 2, 2, 3, 3, respectively. They are
thrown and the sum of the numbers on them is noted. Find the probability of getting
each sum from 2 to 9 separately.

24. A coin is tossed two times. Find the probability of getting at most one head.

25. A coinis tossed 3 times. List the possible outcomes. Find the probability of getting
(i) allheads (i) at least 2 heads

26. Two dice are thrown at the same time. Determine the probabiity that the difference
of the numbers on the two dice is 2.

27. Abag contains 10 red, 5 blue and 7 green balls. A ball is drawn at random. Find the
probability of this ball being a

(1) redball (i) greenball (iii) not ablue ball
28. The king, queen and jack of clubs are removed from a deck of 52 playing cards

and then well shuffled. Now one card is drawn at random from the remaining
cards. Determine the probability that the card is

(i) a heart (i) aking
29. Refer to Q.28. What is the probability that the card is
(1) aclub (i) 10 of hearts

30. All the jacks, queens and kings are removed from a deck of 52 playing cards. The
remaining cards are well shuffled and then one card is drawn at random. Giving
ace a value 1 similar value for other cards, find the probability that the card
has a value

1 7 (i) greater than 7 (ii)) less than 7

31. An integer is chosen between 0 and 100. What is the probability that it is
(i) divisibleby7? (i) notdivisible by 7?

32. Cards with numbers 2 to 101 are placed in a box. A card is selected at random.
Find the probability that the card has

(i) an even number (i) a square number
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33. A letter of English alphabets is chosen at random. Determine the probability that
the letter is a consonant.

34. There are 1000 sealed envelopes in a box, 10 of them contain a cash prize of
Rs 100 each, 100 of them contain a cash prize of Rs 50 each and 200 of them
contain a cash prize of Rs 10 each and rest do not contain any cash prize. If they
are well shuffled and an envelope is picked up out, what is the probability that it
contains no cash prize?

35. Box A contains 25 slips of which 19 are marked Re 1 and other are marked Rs 5
each. Box B contains 50 slips of which 45 are marked Re 1 each and others are
marked Rs 13 each. Slips of both boxes are poured into a third box and resuffled.
A slip is drawn at random. What is the probability that it is marked other than Rel ?

36. A carton of 24 bulbs contain 6 defective bulbs. One bulbs is drawn at random.
What is the probability that the bulb is not defective? If the bulb selected is defective
and it is not replaced and a second bulb is selected at random from the rest, what
is the probability that the second bulb is defective?

37. Achild’s game has 8 triangles of which 3 are blue and rest are red, and 10 squares
of which 6 are blue and rest are red. One piece is lost at random. Find the probability
thatitisa

(1) triangle (i)  square (i)  square of blue colour
(iv) triangle of red colour

38. In a game, the entry fee is Rs 5. The game consists of a tossing a coin 3 times. If

one or two heads show, Sweta gets her entry fee back. If she throws 3 heads, she

receives double the entry fees. Otherwise she will lose. For tossing a coin three
times, find the probability that she

(i) loses the entry fee.
(i) gets double entry fee.
(iii) just gets her entry fee.
39. A die has its six faces marked 0, 1, 1, 1, 6, 6. Two such dice are thrown together
and the total score is recorded.
(i) How many different scores are possible?
(i) What is the probability of getting a total of 77
40. A lot consists of 48 mobile phones of which 42 are good, 3 have only minor defects
and 3 have major defects. Varnika will buy a phone if it is good but the trader will

only buy a mobile if it has no major defect. One phone is selected at random from
the lot. What is the probability that it is
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(i) acceptable to Varnika?
(i) acceptable to the trader?

41. A bag contains 24 balls of which x are red, 2x are white and 3x are blue. A ball is
selected at random. What is the probability that it is
(i) not red? (i) white?

42. At a fete, cards bearing numbers 1 to 1000, one number on one card, are put in a
box. Each player selects one card at random and that card is not replaced. If the

selected card has a perfect square greater than 500, the player wins a prize. What
is the probability that

(1) the first player wins a prize?
(i) the second player wins a prize, if the first has won?
(E) Long Answer Questions

Sample Question 1: The following is the cumulative frequency distribution (of less
than type) of 1000 persons each of age 20 years and above. Determine the mean age.

Age below

(in years) 30 40 50 60 70 80
Number of

persons 100 220 350 750 950 1000

Solution : First, we make the frequency distribution of the given data and then proceed
to calculate m ean by com puting classm arks (xl_), ui’s andfiul_’s as follows :

x. —45
Class | Frequency | Class mark | #, =— 0 fu,
") (x)

20-30 100 25 -2 —200
30-40 120 35 -1 —120
40-50 130 45 0 0

50-60 400 55 1 400
60-70 200 65 2 400
70-80 50 75 3 150

> f,=1000 > fu, =630
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We have taken assumed mean (a) = 45. Here, 4 = class size = 10
Using the formula

Mean = f=a+hL Zf;J

(630)
=45+10{ 7000

=45+6.3 =513
Thus, the mean age is 51.3 years.

Sample Question 2: The mean of the following distribution is 18. The frequency fin
the class interval 19-21 is missing. Determine f.

Class interval | 11-13 |13-15 [15-17 | 17-19 | 19-21 | 21-23 | 23-25

Frequency 3 6 9 13 f 5 4
Solution :
Class Mid-point | Frequency |  _ X —18 fu,
' 2
interval (x) )
11-13 12 3 -3 -9
13-15 14 6 -2 -12
15-17 16 9 -1 -9
17-19 18 13 0 0
19-21 20 f 1 f
21-23 22 5 2 10
23-25 24 3 12
D f,=40 + f > fu=f-8
Let us take assumed mean (a) = 18. Here 4 = 2
_ (Zflu,\
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(f-8)
“18%2{ 501 7)

x =18 (Given)

So, 18=18 +

or f =8

2(f - 8)
40 + f
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Hence, the frequency of the class interval 19-21 is 8.

Sample Question 3 : The median of the distribution given below is 14.4. Find the
values of x and y, if the total frequency is 20.

Class interval | 0-6 | 6-12 | 12-18 | 18-24 | 24-30
Frequency 4 X 5 y 1
Solution :
Class Frequency Cumulative frequency
interval
0-6 4 4
6-12 x 4+x
12-18 5 9+x
18-24 b% 9+x+y
24-30 1 10+x+y
It is given that n = 20.
So, 10 +x+y=20,i.e,x+y=10 (1)

It is also given that median = 14.4

which lies in the class interval 12-18.
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So,1=12, f=5,cf=4+x,h=6

Using the formula

ﬁ—cf

Median= [+ 2 h
f

10 - (4 +x
we get, 14.4= 12+(%)6

6 — x
or m4=12+( 5 j6

or x=4 2)
From (1) and (2), y = 6.

EXERCISE 13.4

1. Find the mean marks of students for the following distribution :

Marks Number of students
0 and above 80
10 and above 77
20 and above 72
30 and above 65
40 and above 55
50 and above 43
60 and above 28
70 and above 16
80 and above 10
90 and above 8
100 and above 0
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2. Determine the mean of the following distribution :

Marks Number of students
Below 10 5
Below 20 9
Below 30 17
Below 40 29
Below 50 45
Below 60 60
Below 70 70
Below 80 78
Below 90 83
Below 100 85

3. Find the mean age of 100 residents of a town from the following data :

Age equal
and above
(in years) 0 10 20 30 40 50 60 70
Number of
Persons 100 | 90 75 50 25 15 5 0

4. The weights of tea in 70 packets are shown in the following table :

Weight (in gram) Number of packets
200-201 13
201-202 27
202-203 18
203-204 10
204-205 1
205-206 1

Find the mean weight of packets.
5. Refer to Q.4 above.

Draw the less than type ogive for this data and use it to find the median weight.
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6.

Refer to Q.4 above.

Draw the less than type and more than type ogives for the data and use them to
find the median weight.

The table below shows the salaries of 280 persons.

Salary Number of persons
(in thousand (Rs))

5-10 49
10-15 133
15-20 63
20-25 15
25-30 6
30-35 7
35-40 4
40-45 2
45-50 1

Calculate the median and mode of the data.

The mean of the following frequency distribution is 50, but the frequencies f, and
/,in classes 20-40 and 60-80, respectively are not known. Find these frequencies,
if the sum of all the frequencies is 120.

Class 0-20 20-40 40-60 60-80 80-100
Frequency | 17 f 32 f, 19

The median of the following data is 50. Find the values of p and ¢, if the sum of all
the frequencies is 90.

Marks Frequency
20-30 P
30-40 15
40-50 25
50-60 20
60-70 q
70-80 8
80-90 10




180

EXEMPLAR PROBLEMS

10. The distribution of heights (in cm) of 96 children is given below :

Height (in cm)

Number of children

124-128
128-132
132-136
136-140
140-144
144-148
148-152
152-156
156-160
160-164

5
8
17
24
16
12

6
4
3
1

Draw a less than type cumulative frequency curve for this data and use it to
compute median height of the children.

11. Size of agricultural holdings in a survey of 200 families is given in the following

table:

Size of agricultural
holdings (in ha)

Number of families

0-5
5-10
10-15
15-20
20-25
25-30
30-35

10
15
30
80
40
20
5

Compute median and mode size of the holdings.
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12. The annual rainfall record of a city for 66 days is given in the following table.

Rainfall

(in cm) 0-10 10-20 20-30 30-40 40-50 50-60
Number of

days 22 10 8 15 5 6

Calculate the median rainfall using ogives (of more than type and of less than
type)

13. The following is the frequency distribution of duration for100 calls made on a

mobile phone :
Duration (in seconds)| Number of calls
95-125 14
125-155 22
155-185 28
185-215 21
215-245 15

Calculate the average duration (in sec) of a call and also find the median from
a cumulative frequency curve.

14. 50 students enter for a school javelin throw competition. The distance (in metres)
thrown are recorded below :

Distance

(in m) 0-20 20-40 40-60 60-80 80-100
Number of

students 6 11 17 12 4

(1) Construct a cumulative frequency table.

(i) Draw a cumulative frequency curve (less than type) and calculate the median
distance thrown by using this curve.

(iii) Calculate the median distance by using the formula for median.
(iv) Are the median distance calculated in (ii) and (iii) same?



