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Mathematical Reasoning Ex 31.6 Q1

The statement is:
"100 is multiple of 4 and 5"
we know that 100 is a multiple of 4 as well as 5. So, p is true statement.
Hence, the statement is true i.e. the statement "p"
is a valid statement.

The statement is:

"125 is multiple of 5 and 7"
Since 12515 a multiple of 5 but it is not a multiple of 7. So, g is not a true statement
i.e, the statement "g " is not a valid statement,

The statement is
r: 60 ismultipleof30r s

is a compound statement of the following statements:
p: 60 is multiple of 3 q

¢
q: 60 is multiple of § & 4

Suppose q is false. Thatis, 60 is not a multiple of

Thus, if we assume that q is false, then pis true, s
Hence, the statement is true ie. the statement *r" is id statement.
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Let gl b \Q}M
@ and r be the statements given by
@: x and y are odd integers. *\Q}
r: X +yis an even integer, pe Q‘Q
Then, the given statement is ‘f?
if @, then r.
Direct Method : Let g be true. Then,
q is true.
x and y are odd integers
X =2m+1, y = 2n+1 for some integers m,n
x+y =(2m+1)+(2n +1)
x+y=(2m+2n+2)
x+y=2[m+n+1)
¥ +y 15 an even integer
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= ris true,

Thus, @ is true = r is true,
Hence, "ifq, then r" is a true statement,

Letr and s be two statements given by
rioxy s an even integer,
s: Atleastoneofx and y is an even integer

Let s be not true. Then,
$ 15 not true
= Both x and y are odd integers

Letx =2n+1 and y=2m+1 for someintegersnandm. T e \%
xy =(2n+1)(2m+1) for some integers nandimg N
xy =4nm+2(n+m)+1 for some integers n 3

xy 15 an odd integer : \f\}"
xy is not an even integer 3 \$
-ris true g \z“

-sistrue= -ristrue c°
Hence, the given statement is true. =.\ ¢ (}Q
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Let g and r be the staheménts gwen
@: ¥ is areal number such that x3 +6\D

r: xis0. %Q\

Then, p: ifg, thenr.

(i) Direct Method: Let g be true. Then,

q is true

x is a red number such thatx® +x =0

x 15 a red number such that x (x2 +1) =0
x =0

ris true,

Thus, g istrue = ris true.

Hence, p is true,
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(i) Method of contrapositive : Letr be not true, Then,

r is not true.
= x#0,xeR
= x(x%2+1) w0, x «R
= q is not true

Thus, =r=-q.
Hence, p:q = r is true.

(i) Method of contradiction: If possible, let p be not true. Then,
p is not true
- pis true

-{p=r)is true Q

Q@ and -r is true X 4 Q:X
x is a read number such that x® +x =0 and x ;
x¥x=0andx =0 \ ‘

This a contradiction. \ \t \‘&
Hence, p is true. . L \%\
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Letq and r be the statements given by O

gy oy

@: Ifx is an integer and x? is odd . ¢
r: xisan odd integer. Q’,\
3 O

| . 2
Then, p: "Ifqg, thenr." (‘,:«)
If possible, let r be false, Then,

ris false

= x 15 not an odd integer
= X 1S an even integer
= x =(2n) for some integer n
= x% = 4n?
= %% is an even integer
= q is false.



Thus, risfalse = q is false,
Hence, p: "if g, then r" is a true statement.
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The given statement can be re-written as
"The necessary and sufficient condition that the integer nis evenis n

2

must be even"

Let p and q be the statements given by
p: theinteger n is even,

g: n?iseven.

The given statement is
" if and only if q"

In order to check its validity, we have to check the vali
(i) "If p, then q"
(i) “if q, then p*

3 >
Checking the validity of "if p)then g*a . Q\%“

[H "ie Al \. 4 ¢
The statement "if p, then @ |s given bv: : ,'§“
“if the integer n is even, then n? is 3\8‘»"
Let us assume that n is even. Then, A
n = 2m, where mis an intﬁege&izsQ
2 2 ~
= n* = (2m)
= n? = 4m?

2

= n“ is an even integer

Thus, niseven= n? iseven
: "if p, then @" is true.

Checking the valdity of "if q, then p":
“if nis an integer and n? is even, then n is even"



To check the validity of this statemens, we will use contrapositive method.
So, let n be an odd integer. Then,

n is odd
n =2k +1 for some integer k
2= (2 +1)°

2-4k? 44k +1

n? is not an even integer.
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Thus, n isnot even = n? is not even

B "if g, then p" is true.
Hence, "p if and only if @" is true.
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Consider a triangle ABC with all angles equal. Then each angle of the triangle is equal to 60°,
Hence, ABC is not an obtuse angle triangle.
Therefore the following statement is false,

p: "if alt the angles of a triangle are equal, then the tnang!e is an obtuse angled triangle".
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(i) False. Because, noradius of a arcle i1sits chord.

(i) False. Because, a chord does not have tapass through the centre.

{iiiy True, Because a circle is an ellipse that has equal axes.

(iv) True. Because, for any two integers, ifx -y is positive then -(x -y) is negative.
{v) False. Because square roots of prime numbers are irrational numbers.
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The argument used to check the validity of the given statement
is not correct because it does not produce a contradiction.



