2. Fractions

Questions Pg-24
1. Question

Explain each of the patterns below and write the general principle in algebra.

1"—1: 2"—2:13 3‘—3:: 4"—4:23
1+1 2+2 2 3+3 4+4 2
Answer

+1 1(1+1) 2 )

1+1 1(1+1) 2

22+2 2(2+1) 3 .

2+2  21+1) 2

32+3 3(3+1) 4 .

3+3  31+1) 2

42 +4 44+1) 5 21

4+4 41+1) 2 "2

Generally, we can write,

n® +n _ nn+1) n+1
n+n n(l+1)

where, n can be any natural number.

2. Question

Explain each of the patterns below and write the general principle in algebra.

-

2‘—2:2 3‘—3:3 4‘—4:4 5‘—5:5
2-1 3-1 4-1 5-1
Answer

22—2_2(2—1)_
2—-1 (2-1)

2

32-3  3(3-1)
3—-1  (3-1)

-4 44-1)
4-1 (4-1)

52-5 5(5-1)
5—1  (5—-1)

Generally, we can write,

2

- -1
n—ln = % = n where, n can be any natural number.
n— n—

3. Question

Explain each of the patterns below and write the general principle in algebra.

e 33—1_4 £-1_ 5-1

2-1 3-1 4-1 5-1




using identity, a2 - b2 = (a + b)(a-b), in the numerator.

22-1 2+ 1D2-1)

2—1 (2—1) 3
3-1 (3+1E-1
3—-1 (3—-1) =4
42-1  (4+1DE-1)
4—1 (4—1) =5
52-1  (5+ 1)(5—1)_6

5—-1 (6—1)
Generally, we can write,

2_ _
n"-1_ @+l (n + 1) where, n can be any natural number.
n-1 (n—-1)

Questions Pg-28
1. Question

Look at this method of making a pair of equal fraction from another such pair.

1
3

=~ 37 =

12 9 12

|

i) Check some more pairs of equal fractions. By interchanging the numerator of one with the denominator of
the other, do you get equal fractions?

ii) Write this as a general principle using algebra and explain it.

Answer
o1 2 1 4
I) - - = - = -

4 g 2 8
2 10 2 3
_—_ — 3 — = —
3 15 10 15
2 4 2 5
_= — = - = —
5 10 4 10

So, in all these examples we get equal fractions.
ii) General principle using algebra,

We know that,

When% = Ethen, ag=pb.......... (1)

Now, on dividing both sides by pq, we get

ag _ pb
Pqa  Pq
a b
= — = —
P q

2. Question

Look at these calculations:



1 2 (3x1)+(4x2) 11 1
2 4 (3x2)+(4x4) 22 2
1 3 (3x1)+(4x3) 15 1
2 6 (3x2)+(4x6) 30 2

i) Take some more fractions equal to l and form fractions by multiplying the numerators and denominators
-

by 3 and 4 and adding.

Do you get fractions equal to l‘?
-

ii) Take some other pairs of equal fractions and check this

iii) In all these, instead of multiplying numerators and denominators by 3 and 4, multiply by some other
numbers and add. Do you still get equal fractions?

iv) Explain why, if the fraction P is equal to the fraction E then for any pair of natural numbers m and n,

q b
) ma-+1up a
the fractions ——— is equal to —,
mb +nq b
Answer
i)E _ 4 ExV+@Ex4y _ 191
2 8 (ax2)+(@ax8 38 2

1 5 3x1) +(4x5 23 1

27103 x2) + (4 x 10) 46 2

. . 1
We observe that, in these cases also, we obtain 3

i = 2ExDreaxy 22 2
3 6 (3x3)+(axs6) 33 3
10 (3 x 2) + (4 x 10) 46 2

15(3 x3) + (4 x 15) 69 3

] B

2 6(3x2)+(4x6) 30 2

T9(3x3)+(4x9) 45 3

W

. . . 2
We observe in these cases also, we obtain equal fraction, 3

iii) let us now take 2 and 5 instead of 3 and 4 in part(ii).

2 4(2x2)+(5x4) 24 2

3 6(2x3)+(5%x6) 36 3

2 10(2x2) +(5x10) 54 2
3 15(2x3)+(5x15 81 3

2 6(2x2)+(5x86) 34 2
3 9(2x3)+(5x9 51 3
So, again we get equal fractions.
iv) We know that,

a D
When 5= c—lthen, aq=pb......... (1)



ma + np

2
mb+ng b
(ma + np) x b =a x (mb + nq) »this must be satisfied
S (ma+np) xb=mab+npb........... (2)
And a x (mb + ng) = mab + nga
=mab + npb ............ using (1)
Sax (mb+ng)=mab+ npb.............. (3)

Since, (2) is equal to (3)

., ma +np a

“"mb+ng b

3. Question

The sum of the square of a number and one, divided by the difference of 1 from the square gives % What
is the number? =20
Answer

Let the number be x.

-]
- X +1 221

x2-1 220
= 220(x% + 1) = 221(x% - 1)
= 220x% + 220 = 221x? - 221
= x2 =441
=>x = %21
. The required number can be 21 or -21.
4. Question
The sum of a number and its square is one and a half times their difference. What is the number?
Answer
Let the number be x.
As per the condition,
=>x +x% = ;[:X—Xz)
= 2X + 2x2 = x - X2
=3x2+x=0
= 3x (x + é) =0

1
=x=00rx=—§

Questions Pg-34
1. Question

Find the larger of each pair of fractions below, without multiplication:
L1314 .. 13 11 ... 14 11
1) — — 1)—.,— m)—,—

17 15 17 18 15 18



Answer
We know that,
When the denominators of the fractions are equal ,

then the fraction having greater numerator is larger than
3 2

the other. Example: : > :

Also, When the numerators of the fractions are equal ,

then the fraction having smaller denominator is larger

than the other. Example: E >

o

on combining these two statements we can conclude that,
The fraction having larger numerator and also smaller denominator is greater.

Now,

. 13 14

i) Among o and P

since, 14 is greater than 13 and 15 is smaller than 17.
L1314

17 T 1s

. 13 11
ii) Among — and —
17 18

since, 13 is greater than 11 and 17 is smaller than 18.

S13 . 11
177 18

11

iii) Among ? and P

since, 14 is greater than 11 and 15 is smaller than 18.

C11 14
18 T 1s

2. Question

Find the larger of each pair of fractions below, without pen and paper.

.3 8 .3 0 ... 101 98

1) —. — 1)—., — u)——»:—
5 13 511 102 99

Answer

W 3 g

I)E’E

We know that,

S

- < . when agq<pb
3x13 =239

5x 8 =40
Since, 39<40



We know that,
o
- > . when aq>pb

3x11 =33
5x6=30
Since, 33>30

6
1

=

[N
[

..y 98 101
iii) — ,—
99 " 102

In 2 adding 3 to both numerator and denominator gives % and since, 98<99

98 101 . a a+n
Jo— T e using, - ’
99 102 9 b < b+n

when b>a

3. Question

i) Find three fractions larger than l and smaller than l
3 2

ii) Find three such fractions, all with the denominator 24.

iii) Find three such fractions, all with the numerator 4.

Answer

i) we know that, when = < Zthen> <22 <2 (1)
q b b+q q

1 - 1

3 2

=:-§<§<$ ........... using (1)

R A e using (1)

g are the required fractions.

ii) Lets make the denominator ofé and ; equal to 24.

1x8 8
3x8 24

(1x12) 12
2 x 12 24

Now, we can say that,
8 - 9 <10<11<12
24 24 24 24 24

9 10 11 . .
s — ,— and = are the required fractions.

"24 %24
iii) Lets make the numerator of% and 5 equal to 4.

1

x
s

_ W
X X
NN

[s< NN E|“""

]
x
s



Now, we can say that,
4<4<4<4<4
12 11 10 9 8

4 4 4 . .

.. — ,— ,—are the required fractions.
11 "10 "9

4. Question

From a fraction, a new fraction is formed by adding the same natural number to both the numerator and the
denominator.

i) In what kind of fractions does this give a larger fraction?
ii) In what kind of fractions does this give a smaller fraction?

Answer

Let the fraction beE

Now, fraction obtained by adding a natural number n to both numerator and denominator = 2*2

+n

)2 <2 % when b>a
b b+n

at+n

Proof: 2 «
b b+n

=sa(b+n)<(a+n)b
=ab + an < ab + bn
= an < bn

=a<b

a+n
b+n

when b<a

sy A
”)E:’

at+n

Proof: 2 >
b b+n

=sa(b+n)>(a+n)b
= ab + an > ab + bn
= an > bn

=a>Db
Questions Pg-38

1. Question

Find the general principle of each of the patterns below and explain it using algebra.

1 2 2 1 1 2 2
RN S i
1 1 2 2
35 15 41
Answer

On observing the pattern we get general formula as,

1 1 2
n-1 n+1 nz-1

To prove this algebraically,



ag-bp

We know that=—2 =
b q bq

So,

1 1 Mm+1)-(m-1)
n-1 n+1 (n—1)(n+ 1)

n+1—-n+1
n¢—1

Using, (a-b)(a + b) = a2 - b2

2
nz—1

Hence, proved!
2. Question

Find the general principle of each of the patterns below and explain it using algebra.

1 2 5 A llj 3 13
21 2 T 1x2'3 2 6
s, 13 4 25 5, 1

2x3 4 3 12 Ix4
Answer

On observing the pattern we get general formula as

n +11+1 5+ 1
n+1 n n(n + 1)

To prove this algebraically,

b
We know that=—2 = Z2—E So,
b g bg
n +11+1 n + (n+ 1)°?
n+1 n  nn+1)

n+n®+2n+1
n(n + 1)

2n® + 2n + 1
n{n + 1)

2n(n + 1) + 1
nn + 1)

2n(n + 1) N 1
n(n + 1) n(n + 1)

1
=24 —
n(n+ 1)

Hence, proved!
3. Question

Find the general principle of each of the patterns below and explain it using algebra.



1 1 5 3 2 5
236 236
1 1 7 4 3 7
374 12 3 4 12
1 1 9 5 4 9
45 20 15 20
Answer

On observing the pattern we get general formula as

1 1 (hn+1)+n n+1 n

+ — — —
n n+1 n(n + 1) n n+1

To prove this algebraically,

a aq-b
We know thatE—‘__E1 =3 1Jso,

bq
1 1  (n+1}+n
n n+1 nfn+1) 7 (1)
n+1 n (n + 1)*—n?
n n+1  nn+1)

(n+1-n){n+ 1+ n)
N n(n + 1)

"> using, a2-b2 = (a-b)(a + b)
n+1-+n
~ n(n+ 1)

(n+1)+n

= e (2)

nin+1)
From (1) and (2) , we get

1 1 (n+1)+n n+1 n

+ — — _
n n+1 n(n + 1) n n—+1

Hence, proved!
4. Question

Find the general principle of each of the patterns below and explain it using algebra.

1 1y 41 1 g
4 2 2 2
1 1

S——1-=4 5-—-1-=4
3 3 3 3

6l 1los loil_s
4 4 4 4

Answer

On observing the pattern we get general formula as

11 11
+2)-—1-=Mm+1) =0+ 2)-+1-
(Il ) n n (Il ) (Il ) n n

To prove this algebraically,



ag-bp

bq So,

We know that=—2 =
b q

1 1 nn+2)+1 n+1
n+ 2)-—-1- = [: ) -
n n n n

n“+2n+1 n+1
n n

n+2n+1-n-1
n

n> +n
n

ZMZ(II—F:L) ...................... (1)

n

1 1 nn+2)+1 n+1
(n + 2)E+1_= ( ) +

n n " n

n(n+2) +1 n

= %
n n+1
n> +2n + 1
n+1

_ m+1r 2
= _(11-|—1) ......................... (2)

From (1) and (2) , we get

1 1 1 1
n+2j)——1-=n+1)=n+ 2)—=+1-
( )11 n ( ) ( )11 n

Hence, proved!
Questions Pg-45
1. Question

Find the fraction of denominator is a power of 10 equal to each of the fractions below, and then write their
decimal forms:

L1 .3 . . 12

1) — 1) — 1) — 1) —
50 40 16 625

Answer

L =-—2*2 _ 2 _ 002
50 5x10x 2 100

. 52 5

i) 2 = X% _ 2 _ go75
40 2= = 10 = 5 1000

jij) 2 _ 3x5° _ 3125 _ 5400
16 24 % 5+ 10000

. 4

iv) 22— 22X2 2% _ 0192
625 5%+ x2 10000

2 A. Question

Find fractions of denominators which are power of 10, getting closer and closer to each of the fractions below
and then write their decimal form.

5
3



Answer

5 1 50
6 10 % 6

1 (8 +_2) 8 . 1

10 6/ 10 30
8 1

E 10 30
Thus, we get a fraction of denominator 10, close toz
Now, to get a fraction of denominator 100, close toz ,

start with

5 1 500
=— X

6 100 6
1 (83 2) 83 . 1
~ 100 6/ 100 300
g3 1

5
6 100 300
Similarly, we can have

5 1 5000

6 1000 X 6

(833 + 2) 833 + !
~ 1000 6 1000 3000
3 833 1
=D —— = —
& 1000 3000
We observe that, the fractions — ﬂ E get closer and closer to =

10 "100 ' 1000
.’ we can write,
> 0.833
6 - -

2 B. Question

Find fractions of denominators which are power of 10, getting closer and closer to each of the fractions below
and then write their decimal form.

3

11

Answer

3 1 30

—_ = — X —

11 10 11
1 (2 N 8) 2 N 8
10 11 10 110
a2 2 g

11 10 110

Thus, we get a fraction of denominator 10, close to%

Now, to get a fraction of denominator 100, close to % ,



start with

3 1 300
11~ 100 X 11

1 (27+ 3) 27 . 3
~ 100 11/ 100 1100

3 27 3

11 100 1100
Similarly, we can have

3 1 3000

11~ 1000 X 11

(272 8 ) 272 8
~ 1000 11

~ 1000 * 11000

3 272 a8
=2 — —— =
11 1000 11000

27 272
We observe that, the fractions —0 700 * 1000 get closer and closer to —

”. we can write,

3 0.272
11

2 C. Question

Find fractions of denominators which are power of 10, getting closer and closer to each of the fractions below
and then write their decimal form.

11 107 11
1 (20 10) 20 . 1
T 10 11/ 10 11
23 20 1

= — — — = —

11 10 11

Thus, we get a fraction of denominator 10, close to%

Now, to get a fraction of denominator 100, close to % ,

start with

23 1 2300

11~ 100 X 11

(209 + 1)
= 1) =

23 209 1
=

209 N 1
100 1100

ll_m 1100
Similarly, we can have

23 1 23000
11 1000 11




10y 2090 1
1000(2090 11) = 7000 T 1100
L23_ 20 _ 1
11 1000 1100
23 1 230000
11~ 10000 © 11
1 20909 1
- 10000(20909 * EE) = 10000 T 110000
23 20909 1

11 10000 110000

20 209 2090 20909
We observe that, the fractions — ,— ,——
10 "100 ' 1000 * 10000

get closer and closer to %
”.we can write,

2

— = 2.0909

2 D. Question

Find fractions of denominators which are power of 10, getting closer and closer to each of the fractions below
and then write their decimal form.

1

13

Answer

1 1 10

13 10 ~ 13
1 (0 . 10) 0 . 1

10 13/ 10 13
1 4] 1

13 10 13

Thus, we get a fraction of denominator 10, close tol—l3

Now, to get a fraction of denominator 100, close to 1—13 ,

start with

1 1 100
13 ~ 100 ~ 13

1 (7_+ 9) 7 . 9
~ 100 13/ 100 1300

1 7 9

13 100 1300

Similarly, we can have

1 1 1000
13~ 1000 © 13

1 12 76 12
- 1666(76 +'1§) = 1000 T 13000
L5_ 76 _ 12

6 1000 13000

We observe that, the fractlons — i ?— get closer and closer to —
“100 "1000



J.we can write,

— = 0.076
13

3. Question

i) Explain using algebra, that the fractions i i £ .. gets closer and closer to l
10 100 1000 9
24578
ii) Using the general principle above on single digit numbers, find the decimal formsof Z __ — _ _— (why
9°9°9°9°9

2
- q_nd — are left out in this?)
9

'\D

iii) What can we say in general about those decimal forms in which a single digit repeats?
Answer

i) We can easily see that

1 1 1

9 10 90

1 1 1
9 100 900
1 111 1

9 1000 _ 9000

. 1 1 1
Since, — < — < —
9000 900 a0

11 111 1
Thus, — ,— ,—— get closer and closer to -
10 "100 " 1000 e

ii) From part (i),

We can writeg = 0.111

nZo 2 %= 0222
9 9

4 x Y= 0444

—=4x—-=0.

9 9

> 5 x L 0555

—=5x=-=0.

9 9

T Y0777

—=7x%x==0.

9 9

8 8 x1_ 0sss

—=8x=-=0.

9 9

3 6 . . .
= and jare excluded because they in these fractions numerator and denominator have common factors.

iii) The decimal forms in which a single digit repeat are generally those in which we get the same remainder
after each step. These forms are called repeating or recurring decimal forms.
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