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Which of the following sentences are statements? Give reasons for your answer,
(i7 There are 35 days in a manth,

(iiy Mathematics is difficult,

(i} The sum of & and 7 is greater than 10,

(iv) The square of a number is an even number.

(v} The sides of a quadrilateral hawve equal length.

(wiy dnswer this question,

(wii} The product of {-1) and 8 is &,

(wiii) The sum of all interior angles of a triangle is 180°,

(ix) Today is a windy day,

() all real numbers are complex numbers,

Ans.
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{1) This sentence 15 incorrect because the maximum number of days in a month 15 31
Hence, it iz a statement.

(11) This sentence 15 subjective in the sense that for some people, mathematics can be easy
and for some others, it can be difficult. Hence, it 15 not a statement

{111) The sum of 5 and 7 15 12, which 15 greater than 10, Therefore, this sentence 13 always
cotrect. Hence, 1t 15 a statement.

{1v) This sentence 15 sometimes correct and sometimes incorrect. For example, the square
of 2 1z an even number. Howewer, the square of 3 15 an odd number. Hence, 1t 15 nota
statement.

(w) This sentence 15 sometimes correct and sometitnes incorrect. For example, squares
and rhombus have sides of equal lengths. However, trapezium and rectangles have sides
of unequal lengths. Hence, it 15 not a statement.

(i) It 15 an order. Therefore, it 15 not a statement.

{wit) The product of (1) and & 15 (—8). Therefore, the given sentence 15 incorrect. Hence,
it iz a statement.

(wii1) This sentence is correct and hence, it 18 a statement.

{1z) The day that 15 being referred to 15 not evident from the sentence. Hence, it 13 not a
statermernt.

{z) All real numbers can be written as @ * 1+ 0 x i Therefore, the given sentence 1s
always correct. Hence, it 12 a statement

Question-2

Give three examples of sentences which are not statements, Give reasons for the

answers,

Ans.
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Give three examples of sentences which are not statements. Give reasons for the

answers.,
molution-

The three examples of sentences, which are not statements, are as follows.

(1) He 1z a doctor.

It 12 not evident from the sentence as to whom “he’ 15 referred to. Therefore, it 15 not a
statement.

(1) Geometry 13 difficult

This 15 not a statement because for some people, geometry can be easy and for some
others, it can be difficult.

{111) Where 15 she going?

This 15 a question, which alse contains “she”, and it 15 not evident as to who “she’ iz,
Hence, 1t 1z not a statement.

Exercise.14.2

NCERT 11th Maths Chapter 14

Question-1

Write the negation of the following statements:
{7 Chennai is the capital of Tamil Madu.

—
(i) V2is nat a complex number,

{iiiy all triangles are not equilateral triangle.
{iv) The number 2 is greater than 7.

{v) Every natural number is an integer.

Ans.
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(1) Chennat 12 not the capital of Tamil Madu,

{11} V2isa complex number.
(111) &1 triangles are equilateral triangles.
(1v) The number £ is not greater than 7.

{w) Every natural number 15 not an integer.

Question-2

are the following pairs of statements negations of each other?
(i The number x is not a rational number,

The number x is not an irrational number,

{ii The number x is a rational number.

The number x is an irrational number,

Ans.

(1) The negation of the first statement 1z “the number x 12 a rational number”™

Thiz 12 satmne as the second statement. Thiz 12 becausze if a number 12 not an wrational
number, then it 15 a rational number.

Therefore, the given statements are negations of each other.

(1) The negation of the first staternent 15 “the nutnber x 12 not a rational number™. This
means that the number x 17 an wrational number, which 15 the same as the second
statement.

Therefore, the given statements are negations of each other.

Question-3
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"HE 1l S GAl Sl


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-14-mathematical-reasoning/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-14-mathematical-reasoning/

@II 1 WGl GG

Find the component statements aof the following compound statements and check
whether they are true or false.

(i Number 3 is prime or it is odd,
{iiy All integers are positive or negative.

{iiiy 100 is divisible by 3, 11 and 5.

Ans.

(1) The component statements are as follows.

p: Humber 3 15 prime.

g Mumber 3 15 odd.

Eoth the statemnents are true.

{11) The component statements are as follows.
o All integers are positive.

g Al integers are negative.

Both the statements are false.

{111) The component statements are as follows.
2 100 1z divisible by 3.

g 100 15 divisible by 11,

Fo 100 13 divisible by O

Here, the statements, p and ¢, are false and statement » 15 true.

Exercise.14.3
NCERT 11th Maths Chapter 14

Question-1
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For each of the following compound statements first identify the connecting words

and then break it into component statements,

{iv All rational numbers are real and all real numbers are not complex.

(i Square of an integer is positive or negative.

{iiiy The sand heats up quickly in the Sun and does not cool down fast at night.

{ivix = 2 and ¥ = 3 are the roots of the equation 32 - » - 10 = 0.

Ans.

1) Here, the connecting word 15 "and’

The component statements are as follows.

po All rational numbers are real

g Al real numbers are not complex

(1) Here, the connecting word 15 "ot

The component statements are as follows.

P aquare of an integer 13 positive.

g Square of an integer 1s negative.

{111) Here, the connecting word 15 "and’.

The component statements are as follows.

2. The sand heats up quickly in the sun.

¢ The sand does not cool down fast at night.
{1v) Here, the connecting word 15 "and’.

The component statements are as follows.
prx =21z aroot of the equation 324 —x — 10=10

g x =73 iz a root of the equation 3x% —x — 10=10

Question-2
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Identify the quantifier in the following statements and write the negation of the
ctatements,
(i7 There exists a number which is equal to its square,
(iiy For every real number x, x is less thanx + 1,

(iii} There exists a capital for every state in India.

Ans.

{1) The quantifier 15 “There exists”™.

The negation of thiz statement is as follows.

There does not exist a number which 15 equal to its square.
{11) The quantifier 15 “For every”.

The negation of thiz statement is as follows.

Thete exist a real number x such that x 13 not less than x + 1.
{11) The quantifier 1z “There exists”™,

The negation of thiz statement is as follows.

Thete exists a state in India which does not have a capital

Question-3

Check whether the following pair of statements is negation of each other. Give

reasons for the answer,
{iNx +w =y + xis true for every real numbers » and .

{iiy There exists real number » and v for which x + v = v + .

Ans.
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The negation of statement (1) 1z as follows.

There exists real number x and y for which x +y # 3 + x. This is not the same as statement
{11).

Thus, the given statements are not the negation of each other.

Question-4

State whether the “Or” used in the following statements is “exclusive “or"” inclusive.
Give reasons for your answer,

{17 Sun rises ar Moan sets,

{in To apply for a driving licence, you should have a ration card or a passport,

{iiiy All integers are positive or negative.

Ans.

(1) Here, “or” 15 exclusive because it 15 not possible for the Sun to rise and the moon to set
together.

(1) Here, “or” 12 inclusive since a person can have both a ration card and a passport to
apply for a driving licence.

(111) Here, “ot™ 15 exclusive because all integers cannot be both positive and negative.

Exercise.14.4
NCERT 11th Maths Chapter 14

Question-1

Rewrite the following statement with “if-then” in five different ways conveying the

same meaning.

If 3@ natural number Is odd, then its square Is also odqd,

al-reasoning/
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The given statement can be written 1n five different ways as follows

(1) & natural number 15 odd implies that itz square 18 odd.

(1) & natural number 13 odd only if itz square 15 odd.

{(111) For a natural number to be odd, it 15 necessary that 1ts square 1z odd.

(1w) For the square of a natural number to be odd, it 15 sufficient that the number 1z odd

{w) If the square of a natural number is not odd, then the natural number 12 not odd.
Question-2

Write the contrapositive and converse of the following statements.,

(i If » Is a prime number, then » is odd.

{iiy It the two lines are parallel, then they do not intersect in the same plane.

{iiiy Something is cold implies that it has low temperature.

{ivy ¥ou cannot comprehend geametry if you do not know how to reason deductively,

{v) xis an even number implies that » is divisible by 4

Ans.
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(1) The contrapositive 15 as follows.

If a number x 1z not odd, then x 15 not a prime number.

The converse 1z as follows.

If a number x 1z odd, then it i a prime number.

{11) The contrapositive 15 as follows.

If two lines intersect in the same plane, then they are not parallel.
The converse 13 as follows.

Iftwo lines do not intersect in the same plane, then they are parallel.
{111) The contrapositive i3 as follows.

If something does not have low temp erature, then it 1s not cold

The converse 1z as follows.

If something 15 at low temperature, then 1t 13 cold.

(1w) The contrapositive 1s as follows.

If yvou know how to reason deductively, then vou can comprehend geometry.
The converse 15 as follows,

If vou do not know how to reason deductively, then you cannoet comprehend geometry.
() The given statement can be written as follows.

It x 1z an even number, then x 15 divisible by 4.

The contrapositive 15 as follows.

If x 15 not divisible by 4, then x 15 not an even number.

The converse 1z as follows.

It x 1z divisible by 4, then x 15 an even number.

Question-3

write each of the following statement in the form “if-then,

{ih ¥You get a job implies that your credentials are good.

{iiy The Banana trees will bloam if it stays warm for a manth.

{iiiy & guadrilateral is a parallelogram if its diagonals bisect each other,

{iv) To get A% in the class, itis necessary that you do the exercises of the book,
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Ans.

Write each of the following statement in the form “if-then.

{i7 ¥ou get a job implies that your credentials are good.

{iiy The Banana trees will bloom if it stays warm for a maonth,

{iiiy A quadrilateral is a parallelogram if its diagonals bisect each other,

{iv) To get A% in the class, itis necessary that you do the exercises of the book.

NCERT 11th Maths Chapter 14

Question-4

Given statements in (a) and {b). Identify the statements given below as

contrapositive or converse of each other,

{a) If you live in Delhi, then you have winter clothes,

(i If you do not have winter clothes, then you do not live in Delhi.

{iiy If you have winter clothes, then you live in Celhi.

{by If a quadrilateral is a parallelogram, then its diagonals bisect each other.

{13 If the diagonals of a quadrilateral do not bisect each other, then the guadrilateral
is hot a parallelagram,.

{iiy If the diagonals of a quadrilateral bisect each other, then it is a parallelogram.

Ans.

{a) (1) This 1z the contrapositive of the given statement {a).
(111 This 15 the converse of the given statement (a).
(b3 (1) This 15 the contrapositive of the given statement (b

{113 This 15 the converse of the given statement (b)),

al-reasoning/
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Exercise.14.5
NCERT 11th Maths Chapter 14

Question-1

Show that the statement

o Mf xis a real number such that x2 + 4% = 0, then x is 0" is true by
{ih direct method

{iiy method of contradiction

{iiiy method of contrapositive

Ans.
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P “If x 1z areal number such that x7 + 4x =0, then x 1z 07,

Letg: x is areal number suchthatx® +4x =10

roxis .

(1) To show that statement p 12 true, we assume that ¢ 15 true and then show that » 13 true.
Therefore, let statement ¢ be true.

LR+ dr =0

x(x+H=0

=x=0orxs+4=10

Howevwer, since x 15 real, 1t 12 0.

Thus, statement # 15 frue.

Therefore, the given statement 15 true.

(1) To show statement p to be true by contradiction, we assume that p 19 not true.

Let x be areal number such that x° + dx = 0 and let x is not 0.

Therefore, x7 +4x =10

x(x+H=0
x=0orx*+4=0
x=0orx?=—4

Howewer, x 1z real. Therefore, x =0, which 1z a contradiction since we have assumed that
x 15 not 0.

Thus, the given statement p 15 true.

NUPS://WWW.INA

al-reasoning/

@*II IV\adl ©CI


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-14-mathematical-reasoning/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-14-mathematical-reasoning/

@II 1 WGl GG

{11} To prove statement p to be true by contrapositive method, we assume that » 1z false
and prove that ¢ must be false.

Here, r iz falze implies that it 1z required to consider the negation of statement » Thiz
obtains the following statement.

~F x 18 not 0.
It can be seen that (x2 + 47 will always be positive.
x # Oimplies that the product of any positive real number with x 15 not zero,
Let us consider the product of x with (x4 +4).
L xxE+NE0
=+ x££
This shows that statement ¢ 12 not true.
Thus, it has been proved that
~F =~

Therefore, the given statement p g true.
NCERT 11th Maths Chapter 14
Question-2

Show that the statement “For any real numbers 2 and &, 32 = A% implies that & = A"

is not true by giving a counter-example

Ans.
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The given statement can be written in the form of “if-then”™ as follows.
If @ and & are real numbers such that a = &2, thena = 5.

Let p: @ and & are real numbers such that o = &2

g a==rh

The given statement has to be proved false. For this purpose, it has to be prowved that if p,

then ~g. To show this, two real numbers, @ and &, with @ = 52 are required such that @ #
b,

Ileta=1and b =-1
af=(1F=1landbi=(-12=1
Lot = hl

However, a £ &

Thus, it can be concluded that the given statement 15 false.

Question-3

Show that the following statement is true by the method of contrapositive.

b Ifx s an inteqger and x¥ Is even, then x s also even.

Ans.

p: If x is an integer and x2 is even, then x is also even
Let ¢ x is an integer and x2 is even
FX 15 EVEL

To prowve that p iz true by contrapositive method, we assume that »# 1z false, and prove that
g 18 alzo falze.

Let x 12 not even

2 i not even.

To prove that ¢ 15 false, 1t has to be proved that x 13 not an integer or x
x 1g not even implies that x2 iz also not even
Therefore, statement ¢ 15 false.

Thus, the given statement p 15 true.

al-reasoning/
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Question-4

By giving a counter example, show that the following statements are not true,

{ih pi If all the angles of a triangle are equal, then the triangle is an obtuse angled

triangle.

(i @: The equation ¥ - 1 = 0 does not have a root lying between 0 and 2.

Ans.

(1) The given statement 15 of the form “if ¢ then »”
g All the angles of a triangle are equal.
r: The triangle 13 an obtuse-angled triangle.

The given statement p has to be proved false. For this purpose, it has to be proved that if
g, then ~

To show thiz, angles of a triangle are required such that none of them 15 an obtuze angle.

It 1z known that the sum of all angles of a triangle 15 150° Therefore, if all the three
angles are equal, then each of them 15 of measure 607, which 1z not an obtusze angle.

In an equilateral triangle, the measure of all angles 1s equal Howewer, the triangle 15 not
an obtuze-angled triangle.

Thus, it can be concluded that the given statement p 15 false.

{11) The given statement 15 as follows,

g: The equation x2 — 1 =0 does not have aroot lying between 0 and 2.

Thiz statement has to be proved false. To show this, a counter example 15 required.
Consider x4 — 1=10

=1

x==%1

One root of the equation x% — 1=10, i e. the root x = 1, lies between 0 and 2.

Thus, the given statement 15 false.

Question-5

al-reasoning/
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Which of the following statements are true and which are false? In each case give a

valid reason for saying so.

{7 p: Each radius of a circle is a chord of the circle.

{iiy g: The centre of a circle bisects each chord of the circle,
{iiiy rv Circle is a particular case of an ellipse,

{iv) s If » and v are integers such that » = v, then -» < -y,

(v \,-'ﬁ is a rational number,

Ans.

(1) The given statement g 15 false.

Lccording to the definition of chord, 1t should intersect the circle at two distinct points.
{11) The given statement ¢ 15 false.

Ifthe chord 15 not the diameter of the circle, then the centre will not bizect that chord.

In other words, the centre of a circle only bisects the diameter, which 15 the chord of the
cicle.

(111) The equation of an ellipze iz,

|:'.|'.1 h‘

Ifweputae =& =1, then we obtain

x% 432 =1, which is an equation of a circle

Therefore, circle 15 a particular case of an ellipse.

Thus, statement » 15 true.

(iv) x =y

= —x < —y (By a rule of inequality)

Thus, the given statement s 15 true.

() 11 1z a prime number and we know that the square root of any prime number is an
irrational number. Therefore, ‘Jﬁ 1z an irrational number.

Thus, the given statement ¢ 15 falze.
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autonomous organization of the Government of India which was
established in 1961 as a literary, scientific, and charitable Society under the
Societies Registration Act. The major objectives of NCERT and its
constituent units are to: undertake, promote and coordinate research in
areas related to school education; prepare and publish model textbooks,
supplementary material, newsletters, journals and develop educational Kits,
multimedia digital materials, etc.

Organise pre-service and in-service training of teachers; develop and
disseminate innovative educational techniques and practices;collaborate
and network with state educational departments, universities, NGOs and
other educational institutions; act as a clearing house for ideas and
information in matters related to school education; and act as a nodal
agency for achieving the goals of Universalisation of Elementary Education.
In addition to research, development, training, extension, publication and
dissemination activities, NCERT is an implementation agency for bilateral
cultural exchange programmes with other countries in the field of school
education.Its headquarters are located at Sri Aurobindo Marg in New Delhi.

Visit the Official NCERT website to learn more.
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