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ReAL NUMBERS

If x>0, then|x|= x

If x<0, then x|= —x

If x=0,then |x/= 0

On the number line, the distance between the point labelled zero and the point labelled
by another number 1s the absolute value of that number.

Any number and its negative have the same absolute value

[On the number line, the distance between the point labelled 0 and the point labcllcdj
x 18 |x|.

—x| = |x| for any number x

( |x2=x? for any number x. J
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(1) Complete the table below:
e X y xy [x] vl Py kel vl
4 3 12 4 3 12 12
—4
4 -3
—4 -3
(1)

(ii)

Expand the table by taking some more pairs x, y of numbers. Do you see

any relation between [xy| and |x| [v| ?

Prove that [xy| = |x||v| for any two numbers x and y
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Answer

X y Xy |x| |yl |xyl Xl yl
4 3 12 4 3 12 12
-4 3 -12 4 3 12 12
4 -3 -12 4 3 12 12
-4 -3 12 4 3 12 12

Another pair

y Xy |x| |yl |xyl x| [yl
6 5 30 6 5 30 30
-6 5 -30 6 5 30 30
6 -5 -30 6 5 30 30
-6 -5 30 6 5 30 30
(i) From the table above we get |xy| = |x| |yl
(ii) To prove Ixyl = Ix[ Iyl

(@) If both are positive numbers, then x x y is positive
Ixy|=xy and |x|=Xx,|y|=y
Xyl=xy =xxy=[x[X]y]|

(b) If both are negative, then x x y is positive
Ixy|=xy and |x|=-x,|y]|=-y
[xy|=xy =-xx-y=|x|X|y|

(c) If xis positive and y is negative, then x x y is negative.
[xy|=-xy and |[x|=x,|y|=-y
[xy|=-xy =x x -y =|x[x]y|

(d) If xis negative and y is positive, x x y is a negative number.

[xy|=-xy and [x|=-x,|y|=Yy
[xy|=-xy =-xxy=|x|[x]y]
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(2) Complete the table below:

x y x+ty x| l | b+l ket
3 5 8 3 5 8 8
-3 5 2 3 5 8 2

3 -5

-3 | -5

Expand the table by taking some more pairs x, y of numbers. Do you see any
relation between [x| + |y and |x + y| ?

Answer

y x+y | x| |yl x| + |yl |x+yl
3 5 8 3 5 8 8
-3 5 2 3 5 8 2
3 -5 -2 3 5 8 2
-3 -5 -8 3 5 8 8
Another pair
X y x+y | |« |yl X+ |yl |x+yl
4 6 10 4 6 10 10
-4 6 2 4 6 10
4 -6 -2 4 6 10
-4 -6 -10 4 6 10 10

From the above table we got the relationship | x |+ |y |2 |x+Y].
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Distances

( The distance between two numbers x and v on the number line 15 x — yi )

The distance between two numbers on the number line is the number got on
subtracting the smaller number from the larger number.

[u' v| is the algebraic form of subtracting the smaller of the numbers x, v from lhcj

larger.

Page No: 174

(1) Find x satisfving each of thhe
ceqquations below:

(1) x| = 5 (11) |x — 3|
(iii) | — 2| = 3 (iv) | + 2|

||
W N

Answer
@. [x]|=5

X=%5
x=+5o0r-5
(ii). |x-3|=2
x-3 =12
x-3=2
x=2+3 =5
x-3=-2
x=-2+3 =1
sx=5o0rl
(iii). |x-2|=3
x-2 =43
x-2=3
x=3+2=5
x-2=-3
x=-3+2 = -1
S x=5o0r-1
(iv). |x+2|=3
x+2 =13
x+2 =3
x=3-2=1
x+2 =-3
x=-3-2=-5
~x=1or-5
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(2 Find between which numbers x should
lie to satisfy each of the equations
below :

) x| =3 (D) |x — 2] =1
Gii) |x — 1] = 2 (iv) |x + 1| <2

Answer
i [x][<3
x <3
x lie in between -3 and +3

(i) [|x-2|<1

x < +1+2

x<1+2

x<3

x <-1+2

x<1

x lie in between 1 and +3
(iii) | x-1]<2

x—1<4+2

x<+2+1

x <2+1

x<3

x <-2+1

x<-1

x lie in between -1 and +3

(iv) [x+1]|<2
X +1<+2
x<#2-1
x<2-1
x<1
x <-2-1
x<-3
x lie in between 1 and -3

(3) Find the mtegers satisfyving each of the
equations 1in problem (2)

Answer
(i) '2s'1’0s192 (li) 2
(iii) 0,1,2 (iv) -2,-1,0
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Midpoint

The midpoint of two points on the number line 1s the point marked by half the sum
of the numbers which mark those points

Page No: 176

(1) Find the mnumber which mark the
midpoint of the points marked bw

each pair of numbers given below on the
number line:

1 - 11) —1., — 111) —5. — 5
(1) 1 > (11) —1 > (111) _é %
(iv) —5.3 (v) —2.5,3.5 (vi) 1.3, 8.7
(vii) — 2, — 3 (viii) — 3, 7
Answer
i 1,5
Midpoint= 1+(2—5):_T4:_2
() -1,-5
Midpoint: wzi:_s
2 2
oo —1 —1
(iii) =
-1,-1
Midpoint = 2 > 3
—3+—2
_ 6
2
=5
= 6
2
-5 _—5

6x2 12
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. -1 3
W 3
-1 3
2 4
Midpoint = >
1
- 4
2
-1 _1
4%x2 8
(v) -2.5,3.5
Midpoint = —25435_1 g5
2 2
(vi) 1.3,8.7
ca _ 13+8.7_10 _
Midpoint = R
(vii) - V2 ,- V3
Midpoint = —V24-43 _ —(V2+43)
2 2
(viii) - V3 , V7
Midpoint = ﬂ = M
2 2
=2 Find the numbers swhich mark the OInts
P

dividing the distance between the points
marked by 1 and 2 mto four egual parts, on
the number line.

Answer

The distance between 1 and 2is2-1=1
This distance can be divided into four equal parts.

The distance between each part = % =0.25

Points =1+0.25=1.25 ( % )
=1+0.50 =150 (1 = )

BWN = -

=1+075=175(1 = )
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Find x satisfying each of the equations below:

(i) x—1|=x—3 (i) x—3|=|x—4
(i) x+2|=x—35 av) |x|=x+ 1
Answer

@ [x1]=]|x-3]

.. The distance between x and 1, 3 is equal.
-x is between '1' and '3' i.e. x is the midpoint of 1 and 3

) [x-3|=|x-4]
.. The distance between x and 3, 4 is equal.
. x is between '3' and '4' i.e. x is the midpoint of 3 and 4
3+4 7

x= =2=L-35
2 2

(iii) |x+2|=|x-5]
.. The distance between x and -2, 5 is equal.

.. x is between '-2' and '5’ i.e. x is the midpoint of -2 and 5

x= —2¥5_3_,¢
2 2

(iv) |x|=|x+1]
.. he distance between x and -1, 0 is equal.
. x is between '-1 ' and '0 ' i.e. x is the midpoint of -1 and 0
—1+0 -1

X= =——=—05
2 2




