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Integers

In class VI, we read about integers and various operations on them. We shall review them here
and study the various properties satisfled by varlous operations on them,

Various Types of Numbers

Natural numbers Counting numbers are called natural numbers.

Thus, 1, 2, 3, 4, 5, 6, ..., ete., are all natural numbers.

Whole numbers All natural numbers together with 0 (zero) are called whole numbers.

Integers

Rule 1.

EXAMPLE 1.

Solution

Rule 2.

REMARK

EXAMPLE 2.

Thus, 0, 1, 2, 3, 4, ..., etc,, are whole numbers.
Clearly, every natural number is a whole number but O is a whole number which Is

not a natural number.

All natural numbers, 0 and negatives of counting numbers are called integers.
Thus, ..., -4,-3,-2,-1,0,1,2, 3, 4, ..., etc., are all integers.
(i) Positive integers: 1, 2, 3, 4, 5, ..., etc., are all positive integers.
(ii) Negative integers: -1, -2, -3, -4, ..., etc,, are all negative integers.
(iii) Zero is an integer which is neither positive nor negative.

ADDITION OF INTEGERS

If two positive or two negative integers are added, we add thelr values regardless
of their signs and give the sum their common sign.

Add: (i) 36 and 27 (ii) =31 and -25
We have:
(i) +36 (i1) -31
127 =25
63 -56

(1) 36 +27 =63.
(11) (-31) +(-25) = -56.

To add a positive and a negatlve integer, we find the difference between their
numerical values regardless of their signs and give the sign of the integer with the
greater value lo it.

In order to add two integers of unlike signs, we see which is more and by how much.

Add: (i) -47+18 (1) (-29) +52
1
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PROPERTIES OF ADDITION OF INTEGERS

I. Closure Property of Additlon:  The st gf foo (ntegers s alivays an tnteger,

EXAMPLES (1) O+ 4 = 9, which ts an inteper,
() A4 4 (= 8) = —Aowhieh I an inteper,
(1) (-3)+ (- 8) 1L which s an infeper,
(V) 15+ (=9) = G, which s an Inteper,
Henee, the sum of two Integers 18 always an infeger,

Il. Commutative Law of Addition: 1f a and b are any (wo Integers, then

atrbh=hiya
EXAMPLES (1) (=) +9 =5 and 9 4 (=1) = 5.
(1) +9 =94 (=4).
(1) (=5) +(=8) = =13 and (= 8) + (-H) = ~13,
(=5) +(=8) = (- 8) +(-5H).

lll. Associative Law of Addition: If a, b, ¢ are any three Integers, then
(@+b)+c=a+(bre)

EXAMPLE  Conslder the Integers (—6), (-8) and 5. We have:

{(=6)+(=8)} +5 = (=14) +5 = -9,
And, (-6) +{(-8) + 5} = (-6) + (-3) = -9,
{(=6)+(=8)} +5 = (-6) +{(-8) +-5)}.
Similarly, other examples may be taken up,

IV. Existence of Additive Identity: For any Inleger a, we have:

a+0=0+a=a,
0 is called the addltive (dentity for Integers,

EXAMPLES (1) 9 4 0 =04 9=9. (1) (=6)+0 =0 +(~6) = (-6),

V. Existence of Additive Inverse: [or any Integer a, we have:
a+(—a)=(-a)ta=10,
The opposlie of an Integer a Is (-a),

The sum of an Integer and (s opposite (s ),
Additlve nverse of a 1s (—-a),

Similarly, addltive (nverse of (-a) (s a,
EXAMPLE  We have: 54 (=5) = (-H) + 5 = 0,

So, the additive Inverse of 5 1s (=5),

And, the additive Inverse of (-5) I1s 5.
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Integers 3

SUBTRACTION OF INTEGERS
For any integers a and b, we define:

(1) a -=b = a + (additive inverse of b) = a + (- b).
(1) a —(-b) = a + [additive inverse of (-b)]=a + b.

SUMMARY

() a-b=a+(-b)
(i) a-(-b)=a+b

EXAMPLE1.  Subtract:
(1) 9 from 4 (it) -8 from 5 (iit) 7 from (-6) (iv) -9 from -5

Solution We have:
1) 4-9=4+(-9)=-5.
() 5-(-8)=5+8=138.
(1) (-6)-7 =(-6)+(-7) =-13.
(iv) -5-(-9)=(-b)+9 =4.

EXAMPLE2.  Write:
(1) a pair of integers whose sum is —8;
(il) a pair of integers whose difference is —12;
(1il) a pair of integers whose sum is 0;
(lv) a negative integer and a positive integer whose sum is -6;
(v) a negative integer and a positive integer whose difference is -4,

Solution Clearly, we have:
(1) (-3)+(-5)=-8.
(i) (-15)=(-3)=(-15)+3 =-12.
(ii1) 8+(-8)=0.
(iv) (-8)+2 =(-6).
(v) (-1)-3=-4.

PROPERTIES OF SUBTRACTION OF INTEGERS

I. Closure Property for Subtraction: If a and b are any two integers, then (a —b) is always
an [nteger.
EXAMPLES (i) 2 -5 = 2 +(-5) = -3, which is an integer.
(ii) (=2) — 6 = (-2) + (- 6) = — 8, which is an integer.
(iif) 3 -(-5) = 3 +5 = 8, which is an integer.
(iv) -4 — (-6) = —4 + 6 = 2, which is an integer.

Il. Subtraction of Integers is Not Commutative.
EXAMPLES (i) Consider the integers 3 and 5. We have:
(3-5)=3+(-5)=-2 and (6-3)=5+(-3)=2.
(3-5)#(5-3).
(i) Consider the integers (-4) and 2. We have:
(-4)-2=(-4)+(-2)=-6 and 2-(-4) = (2+4)=6.
(-4)—-2 #2—(-4).
(iii) Consider the integers (-6) and (—4). We have:
(-6)—(—4) = (-6)+4 =-2 and (-4)-(-6) = (-4)+6 =2.
(-6) —(—4) #(—-4) - (-6).
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ll. Subtraction of Integers is Not Associative.

EXAMPLE

EXAMPLE 3.

Solution

EXAMPLE 4.

Solution

EXAMPLE 5.

Solution

Consider the integers 3, (-4) and (-5). We have:
8-(-4)}-(-5)=(3+4)-(-5)=7-(-5) = (7 +5) =12.
And,3-{(-4)-(-5)}=3-{(-4)+5}=(3-1)=2.
{8 =(-4)} - (-5) #3 - {(-4) - (-5)}.
Write a pair of integers whose difference gives
(1) zero;
(i) @ negative integer;
(itf) an integer smaller than both the integers;
(iv) an integer greater than both the integers;
(v) an integer greater than only one of the integers.

(i) Consider the integers 5 and 5.
Clearly, (5 -5) =0.
(if) Consider the integers 4 and 6. Then,

(4-6) = 4 +(-6) = -2, which is a negative integer.
(iti) Consider the integers (-6) and 4. Then,

(-6)-4 =(-6)+(-4) =-10.

¢ Thus, we get an integer smaller than both the integers.
(iv) Consider the integers 5 and (-3). Then,

5-(-3)=(5+3)=8.

Thus, we get an integer greater than both the integers.
(v) Consider the integers (-5) and (-2). Then,

(-5)-(-2)=(-5)+2 = -3.

Clearly, -3 > -5 but -3 is not greater than -2,
The sum of two integers is —11. If one of them is 9, ﬁnd the other.
Let the other integer be a. Then, |

9+a=-11 = a=(-11)-9=(-11)+(-9) = —20.
Hence, the other integer is —20.
The difference of an integer a and (-5) is -3, Find the value of a.
We have:

a-(-5)=-3 = a+5=(-3)

= a=(-3)-5=(-3)+(-5)=-8,
Hence, a = - 8.

EXERCISE 1A

1. Evaluate:

(1) 15 +(-8)

(if) (-16)+9

(iv) (-32)+47
2. Find the sum of:

(i) 153 and -302 (11)
(iv) —489 and -324

3. Find the additive inverse of:
(i) —-83 (1) 256

(v) 53 +(-26)

1005 and -277
(v) -1000 and 438

(i) O

() (-7)+(-23)
(vi) (-48)+(-36)

(1i1) -2035 and 297
(vi) =238 and 500

(lv) -2001
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4, Subtract:
(1) 28 from -42 (i1) -36 from 42 (11) =37 from =53
(iv) —66 from -34 (vl 318 from O (vl) =153 from =240
(vil) —-64 from O (vilt) =56 from 144
5. Subtract the sum of -1032 and 878 from —34.
6. Subtract -134 from the sum of 38 and -87.
7. Fill in the blanks:
(1) {(=13)+27} +(-41) = (-13) +{27 +(...... )}
(1) (-26)+{(-49) +(-83)} ={(-26) +(-49)} +(...... )
(i) 53 +(-37) = (=37) +(...... )
(iv) (-68)+(-76) =(...... ) +(-68)
(v) (-72)+(...... =-72
(Vi) -(-83) =......
(vii) (-60)—(...... )=-59
(viif) (=31)+(...... ) =-40
8. Simplify: {-13 -(-27)} +{-25 - (-40)}.
9. Find 36 - (-64) and (-64) - 36. Are they equal?
10. fa=-8b=-7,c=6,verifythat(a+b)+c=a+(b+c).
11. Ifa =-9 and b = -6, show that (a -b) #(b—a).
12. The sum of two integers is —16. If one of them is 53, find the other.
13. The sum of two integers is 65. If one of them is =31, find the other.
14. The difference of an integer a and (-6) is 4. Find the value of a.
15. Write a pair of integers whose sum gives
(i) zero;
(ii) a negative integer;
(iii) an integer smaller than both the integers;
(iv) an integer greater than both the integers;
(v) an integer smaller than only one of the integers.
Hint. () 6 and (-6) () 4and (-9)  (iit) (-3)and (-5) (w)4and5  (v)5and(-3)
16. For each of the following statements, write (T) for true and (F) for false:
(1) The smallest integer is zero.
(ii) -10 is greater than -7.
(iii) Zero is larger than every negative integer.
(iv) The sum of two negative integers is a negative integer.
(v) The sum of a negative integer and a positive integer s always a positive integer.
——
MULTIPLICATION OF INTEGERS
Rule 1. To find the product of two Integers wlth unlike signs, we find the product of their

values regardless of their signs and give a minus sign to the product.

EXAMPLE1.  Find each of the following products:

(1) 6x(-5) (i1) (-7)x9 (1i1) 35x(-18) (iv) (-42)x20
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6 Mathematics for Class 7

Solution We have:
(1) 6x(-5) = -30.
(i) (-7)x9 = -63.
(1i1) 35 x(-18) = —(35%x18) = -630.
(iv) (-42)x 20 = - (42 x 20) = - 840.
Rule 2. To find the product of two integers with the same sign. we find the product of theyy
values regardless of their signs and glve a plus sign to the product.

EXAMPLE2.  Find each of the following products:
()12x16 (i) (-8) x (-14) (ii1) (-25) % (~19) (1) (=70)x (-31)
Solution We have:
(i) 12x16) =192.
(i) (-8)x(-14) = (8x14)=112.
(ilf) (-25)x(-19) = (25x19) = 475.
(iv) (-70)x (-31) = (70x 31) = 2170.

PROPERTIES OF MULTIPLICATION OF INTEGERS

. Closure Property for Multiplication: The product of two integers is always an integer.

EXAMPLES (i) 7x5 = 35, which is an integer.
(ii) (-8)x4 =-32, which is an integer.
(iif) 9% (-6) = -54, which is an integer.
(iv) (-8)x(~7) =56, which is an integer.

Il. Commutative Law for Multiplication: For any two integers a and b, we have:
(axb) =(bxa).

EXAMPLES (i) 5% (-8)=-40and (-8)x5 = —40.
5x(-8)=(-8)x5.
(ii) (-9)x(-7) =63 and (-7)x (-9) = 63.
(=9)x (-7) = (-7)x (=9).

lll. Associative Law for Multiplication: For any integers a, b, ¢, we have:
(axb)xc=ax(bxc).

EXAMPLES (i) Consider the integers 3, -5 and —-8. We have:

{8x(=5)}x(-8)=(-15)x(-8) =120

and 3 x{(-5)x(-8)} =(3 x 40) =120.
{3x(-5)}x(-8) =3x{(-5)x(-8)}.

(if) Consider the integers (- 8), (-6) and (=5). We have:

{(-8)x(-6)}x(-5) = 48 x (-5) = =240

and (-8)x{(-6)x(-5)} = (-8)x 30 = -240.
{(=8)x(-6)}x(-5) = (-8)x{(-6) x (-5)}.

IV. Distributive Law of Multiplication over Addition: For any integers a, b, ¢, we have:
ax(b+c)=(axb)+(axc).
EXAMPLES (i) Consider the integers 5, (-6) and (-8). We have:
5x{(-6)+(-8)} =5x(-14) = -70
and {5 x (-=6)} + {5 x (- 8)} = (-30) + (- 40) = -70.
5X{(=6)+(-8)} ={5x(-6)} + {5 x (- 8)}.

y
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Integers 7

(i) Consider the integers (~5), (=7) and (- 9). We have:
(=3)x{(~7) +(-9)} = (-5)x (-16) = 80
and {(-5)x (-7)} +{(-5)x (-9)} = (35 +45) = 80.
(=3)x{(=7) +(=9)} = {(-5)x (-7)} + {(-5) x (=9)}.

V. Existence of Multiplicative Identity: For every integer a, we have: (ax1)=(1xa)=a.
1 is called the multiplicative identity for integers.

EXAMPLES (i) (12x1) =12, (i) (-16)x1 = -186.
VI. Existence of Multiplicative Inverse: Multiplicative inverse of a nonzero Integer a Is the number
l, asa (lJ= [—1-] a=1
a a a
EXAMPLES (i) Multiplicative inverse of 6 is é :

(if) Multiplicative inverse of -6 is — % -

VII. Property of Zero: For every integer a, we have :
(ax0)=(0xa)=0.
EXAMPLES (1) 8x0=0x8=0. (i) (-6)x0=0x(-6)=0. '
EXAMPLE3.  Simplify:

(i) 8x(-15)+8x6 (il) (-18)x 7 +(-18)x (- 4)
(iii) 15x(-32) +15x(-18) (iv) 16 X (-9) +(-8)x(-9)

Solution Using the distributive laws, we get:
(1) 8x(-15)+8x6 =8x{(-15)+6} [ axb+axc=ax(b+c)]

=8x%(-9)
=-72.
(ii) (-18)x7 +(-18)x(-4)=(-18)x{7+(-4)} [+ axb+axc=ax(b+c)]
=(-18)x3
=54,
(iii) 15x (-=32) +15% (-18) =15x{(-32) +(~18)} [~ axb+axc=ax(b+c)]
=15x%(-50)
=-750.
(1v) 16X (-9) +(~8)x(-9) ={16+(-8)}x(-9) [+ axc+bxc=(a+b)xc]
= 8x(-9)
=-72.
IMPORTANT RESULTS

() (~a;)x(—az)x(-ag)x...x(-a,)=-(a; Xxa, Xas x...xa,,).whcn_ii lsodd
(i) (-a;)x(-az)x(-ag)x...(-a,) =(a, Xxap Xaz x...xa,), when n is even.
(iii) (-a)x(-a)x(-a)x... n times =-a", when n is odd.
(iv) (-a)x(-a)x(-a)x...n times =a", when n is even.

(v) (1) x(-1) x(-1) X...n times = -1, when n is odd.
(vi) (-1)x(-1) x(-1)X... n times =1, when n is even.

EXAMPLE 4. Evaluate:
(1) (-1)x (-2)x (=3) x (—4) X (=5) (11) (-3)x(-=5)x (-2)x (- 4)
(i) (=2) % (=2) % (—2) % ... 8 times () (-2)x (-2) % (-2) X ... 9 times
(v) (-1)x(-1)x(-1)x...100 times  (vi) (1)x(=1)x(~1)x ... 301 times
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8 Mathematics for Class 7
Solution (1) Number of negative integers in the given product is odd.
Therefore, their product is negative. ‘
(~1)%(=2)x (~3)x (- 4) x (=5) = ~(1x2x 3 x 4x5) = =120.
(1) Number of negative integers in the given product is even.
Therefore. their product is positive.
(=3)x(=5)x(-2)x (- 4) = (I x5 x2x 4) =120.
(iif) Number of negative integers in the given product is even.
Therefore, their product is positive.
(—2) % (-2) % (-2)x ... 8 times = 2% =256,
(iv) Number of negative integers in the given product is odd.
Therefore, their product is negative.
(-2)X (-2)% (-2)% ... 9 times = -2° = -512.
(V) Number of negative integers in the given product is even.
Therefore, their product is positive.
(-1)x(=1)x(-1)x...100 times = 1.
(Vi) Number of negative integers in the given product is odd.
Therefore, their product is negative.
(-1)x(-1)x(-1)X... 301 times = -1.

EXAMPLES.  What will be the sign of the product if we multiply together 199 negative and 10
positive integers?

Solution Whatever may be the number of positive integers, it will not affect the sign of
the product.

Since 199 is odd and the product of odd number of negative integers is negative, so
the given product is negative.

EXAMPLES.  In a class test containing 20 questions, 4 marks are given for every correct answer
and (-2) marks are given for every incorrect answer. Ranjita attempts all
questions and 12 of her answers are correct. What is her total score?

Solution Marks given for 1 correct answer = 4.

Marks given for 12 correct answers = (4x12) = 48,

Marks given for 1 incorrect answer = -2.

Marks given for (20 ~12), 1.e., 8 incorrect answers = (-2)x 8 = —16.
Ranjita’s total score = 48 +(-16) = 32.

EXAMPLE?. A shopkeeper gainsX 1 on each pen and loses 40 paise on each pencil. He sells 4
pens and some pencils losing ¥ 5 in all. How many pencils does he sell?

Solution

Suppose he sells x pencils.
Total gain on pens = Y 45.

40x 2x
los s = — =T —.
Total loss on pencils 100 =
2x 2x
-——=- —=(45+5
45 5 b = 5 (45 +5)
_5x=50 =5 x:“)ozxm:ms_

Hence, the number of pencils sold is 125,
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EXAMPLES. A certain freezing process requires that room temperature be lowered from 40°C

Solution Temperature after n hours = (40 - 5n)°C.

at the rate of 5°C per hour. What will be the room temperature 12 hours after the
process begins?

temperature after 12 hours = (40 -5x12)°C
=(40-60)°C = -20°C.
Hence, the room temperature after 12 hours would be -20°C.

EXERCISE 1B
. Multiply:
(1) 16 by 9 (ii) 18 by -6 (111) 36 by -11 (lv) -28 by 14
(v) -53 by 18 (vi) =35 by 0 (vii) O by -23 (vili) =16 by =12
(ix) =105 by -8 (x) -36 by -50 (xi) —28 by -1 (xil) 25 by-11
. Find each of the following products:
(i) 3x4x(-5) (i) 2x(-5)x(-6) (iii) (-5)x (—8)x(-3)
(iv) (-6)x6x(-10) (v) 7x(-8)x3 (vi) (-7)x(-3)x 4
. Find each of the following products:
(i) (-4)x(-5)x(-8)x(-10) (i) (=6)x(=5)x(-7)%x(-2)x(-3)
(iii) (-60)x(=10)x (=5)x(~1) (iv) (-30)x(-20)x(-5)
(v) (-3)%(-3)%(-3)%... 6 times (vi) (-5)x(-5)x(-5)x... 5 times
(vii) (-1)x(-1)x(-1)x... 200 times (vilf) (-1 x{-1)x(=1)X...171 times

. What will be the sign of the product, if we multiply 90 negative integers and 9 positive
integers?
. What will be the sign of the product, if we multiply 103 negative integers and 65 positive
integers?

. Simplify: =
(i) (-8)x9+(-8)x7 (i) 9% (=13)+9x(=7)
(iif) 20x(-16)+20x14 (iv) (-16)x(-15)+(-16)x(-5)
(v) (<11)x(-15)+(-11)x(-25) (vi) 10x(~-12)+5%(-12)
(vii) (-16)x(—8)+(-4)%(-8) (vili) (-26)x 72 +(-26)x 28
. Fill in the blanks:
(1) (-6)x(...... =6 (i) (-18)x(......)=(-18)
(ifi) (-8)x(-9) =(-9)x(...... ) (lv) 7x(=3) =(=3)x(...... )
(v) {(-5)x3}x(-6)=(...... )x{3x(-6)} (vi) (-5)x[...... =0

. In a class test containing 10 questions, 5 marks are awarded for every correct answer and
(-2) marks are awarded for every incorrect answer and 0 for each question not attempted.
(1) Ravi gets 4 correct and 6 incorrect answers. What is his score?
(i) Reenu gets 5 correct and 5 incorrect answers. What is her score?
(ili) Heena gets 2 correct and 5 incorrect answers. What is her score?

. Which of the following statements are true and which are false?

(i) The product of a positive and a negative integer is negative.
(i) The product of two negative integers is a negative integer.
(iii) The product of three negative integers is a negative integer.
(iv) Every integer when multiplied with -1 gives its multiplicative inverse.
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(v) Multiplication on integers is commutative.
(vi) Multiplication on integers Is associative.
(vii) Every nonzero integer has a multiplicative inverse as an Integer.

DIVISION OF INTEGERS

We know that division is an Inverse process of multiplication.

Rule 1. For dividing one integer by the other, the two having unlike signs, we dlvlde they,

values regardless of their signs and glve a minus sign to the quotient.
EXAMPLE1.  Evaluate:
(i) (-48)+12 (ii) 144 + (-16) (1if) (-69) + 23
Solution We have:

-48
() (-48)+12=——=—
) 12 4
144
(i) 144 + (-16) = —— = 9.
% ) Z16) 9

(i) (-69)+23 = o) =-3.
23

Rule 2. For dividing one integer by the other having like signs, we divide their values

regardless of their signs and give a plus sign to the quotient.
EXAMPLE2.  Ealuate:
(i) 98 =14 (i) (- 48) +(-16) (iii) (-90) + (-15)
Solution We have:

(1) 9814 =22 _7.
14
_48
(1) (—48)+ (-16) = — 8 _ 3.
(-48)+ (-16)=— =3

: -90
(ii1) (-90) + (-15) = — = 6.
(-90) = (-15) =T 6

EXAMPLE3. Evaluate:
(i) (-133)+19 (1) 168 + (-14) (ili) (-336) + (-21)
Solution We have:

) {=188) 410 =212

T R

(i) 168 + (-14) = 28 =-12.
14

(1) (-336) + (-21) = L =16.

EXAMPLE4.  Fill in the blanks:
(i) (-37)+(...... )=1 (i (...... )+36 =-2
(iti) (...... )+69=0 (iv) (...... )+(-18) = -§
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Solution (1) Clearly, (-37)+(-37)=1.
Hence, the required number is (-37).

(1) Let the required number be x. Then,
x+36=-2 = —=-2
36
= x=36x(-2)=-72.
Hence, the required number is -72.
(iii) When 0 is divided by any nonzero number, then the quotient is O (see [V below).

0+69=0.
(iv) Let the required number be x. Then,

X
x+(-18)=-56 = —=-
-18 .

= x =(-18)x(-5)=90.
Hence, the required number is 90.

Modulus of An Integer
The modulus of an integer a, denoted by |a| is defined as

il a, if a is positive or zero.
-a, if a is negative.

Thus, |6|=6 and |-6|=—(-6)=6.
Distance between the Two Points
Let A and B be two points at distances a and b respectively from the origin. Then, we define

AB =|a - b|.
An elevator descends into a mine shaft at the rate of 6 m/min. If the descent starts

EXAMPLE 5.
from 20 m above the ground level, how long will it take to reach —370 m ?

Let the point O denote the ground level. i
Then, OA =20 m and OB =-370 m. b
AB =|0A -0B| =20 -(-870)|=]20+370| =390 m.
distance covered = 390 m.
Rate of descent = 6 m/min. G

Solution

Time taken = S—EQ min = 65 min = 1 hr 5 min.

PROPERTIES OF DIVISION OF INTEGERS
I. If a and b are integers then (a + b) is not necessarily an integer.

EXAMPLES (1) 16 and 5 are both integers, but (16 + 5) is not an integer.
(i) (-9) and 4 are both integers, but {(-9) + 4} is not an integer.

Il. If a is an integer and a #0, thena +a =1.

EXAMPLES (i) 16 +16=1. (1) (-8)+(-8) =1

. If a is an integer, then (a +1) = a.

EXAMPLES (1) 7+1=7. (i1) (-6)+1=(-6).

IV. If a is an integer and a #0, then (0+a) =0 but (a + 0) is not meaningful.

EXAMPLES (i) 0+6 =0. (i) 0+ (-4)=0. (ii1) 6 + O is meaningless.
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V. If a, b. c are integers, then (a + b) + ¢ # a + (b +c),unless ¢ =1.
Thus, division on integers is not associative.

EXAMPLE Leta =-=8,b =4 and ¢ =-2. Then,
(@+Db)+c={(-8)+4}+(-2)=(-2) +(-2)=1.
a+(b+c)=(-8)+{4+(-2)} =(-8)+(-2) = 4.
(a+b)+c+a+(b+c).

However, ifa = -8, b = 4 and ¢ =1, then
(@+b)+c={(-8)+4)}+1=(-2)+1=(-2).
a+b+c)=(-8)+{4+1}=(-8)+ 4 =(-2).

So, in this case, (a +b)+c=a + (b + ¢).

VI If a. b, ¢ are nonzero integers and a > b, then
(1) (@+c)> (b+c), if ¢ is positive.

(i) (@ +¢) < (b+c),f ¢ is negative.
EXAMPLES (1) 27 > 18 and 9 is positive.

27 18
— > —
9 9
(ii) 27 > 18 and (-9) is negative.
27 18
— < —
-9 -9
EXERCISE 1C
1. Divide:
(i) 65 by -13 (ii) -84 by 12 (iii) -76 by 19 (iv) =132 by 12
(v) -150 by 25 (vi) =72 by -18 (vii) -105 by -21 (viii) -36 by -1
(ix) O by -31 (x) -63 by 63 (xi) -23 by -23 (xii) -8 by 1
2. Fill in the blanks:
(i) 72 =+ (...... )=-4 (ii) =36 +(...... )=-4 (iid) (...... )+ (-4)=24
(iv) (...... )+25=0 ) J )+(-1)=36 (vi) (...... )+1=-37
(vii) 39 +(...... )=-1 (vili) 1+(...... )=-1 (ix) =1+(...... )=-1
3. Write (T) for true and (F) for false for each of the following statements:
(i) 0+(-4)=0 (i) (-6)+0=0 (iii) (-5)+(-1)=-5
(iv) (-8)+1=-8 V) D+(-1)=-1 (Vi) (=9)+(-1)=9
——
EXERCISE 1D
OBJECTIVE QUESTIONS
Mark (/) against the correct answer in each of the Jollowing:
1. 6-(-8)="7
(a) -2 (b) 2 (c) 14 (d) none of these
2. -9-{-6)="7
(a) -15 (b) -3 (c) 3

(d) none of these
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10.

11.

12.

13.

14.

15.

16.

17.

18.

By how much does 2 exceed -3?

(a) -1 (b) 1 (c) -5 (d) 5
Hint. Required number =2 -(-3).
What must be subtracted from -1 to get -6?
(a) 5 (b) -5 (c) 7 (d) -7
Hint. -l1-x=-6 = x=-1+6.
How much less than -2 is -6?
(a) 4 (b) 4 (c) 8 (d) -8
Hint. Required number =(-2)-(-6).
. On subtracting 4 from -4, we get
(a) 8 (b) -8 (c) O (d) none of these
. By how much does -3 exceed -57
(a) -2 (b) 2 (c) 8 (d) -8
Hint. Required number =(-3)-(-5) = -3+5.
. What must be subtracted from -3 to get -9?
(a) -6 (b) 12 (c) 6 (d) -12
On subtracting 6 from -5, we get
(a) 1 (b) 11 (c) -11 (d) none of these
On subtracting -13 from -8, we get _
(a) -21 (b) 21 (c) 5 (d) -5
(-36)+(-9)="7 A
(a) 4 (b) -4 (c) none of these
0+(-5)="?
(a) -5 (b) O (c) not defined
(-8)+0="7
(a) -8 (b) O (c) not defined
Which of the following is a true statement?
(a) -11>-8 (b) -11< -8 (¢) -11 and -8 cannot be compared
The sum of two integers is 6. If one of them is -3, then the other is
(a) -9 (b) 9 (c) 3 (d) -3
The sum of two integers is —4. If one of them is 6, then the other is
(@) -10 (b) 10 (c) 2 (d) -2
The sum of two integers is 14. If one of them is -8, then the other is
(a) 22 (b) 22 (c) 6 (d) -6
The additive inverse of -6 is
1 1
(a) s (b) "5 (c) 6 (d) 5
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19, [—15)x8+(—15}x2=? \

(a) 150 (b) -150 (c) 90 (d) -90
20. (~12)x6-(-12)x 4 = 7

(a) 24 (b) -24 (c) 120 (d) -120
21. (-27)x(-16) +(=27)x(-14) =7

(@) -810 (b) 810 (c) -54 (d) 54
22. 30x(-23)+30x14 =

(@) -270 (b) 270 (c) 1110 (d) -1110
23. The sum of two Integers is 93. If one of them is =59, the other one is

(a) 34 (b) -34 (c) 152 (d) -152
24. (?)+(-18)=-5

(a) =90 (b) 90 (c) none of these

e —

crhings to Remembea

1. The numbers ..., - 4, =3.-2,-1,0,1,2,3,4, ....are integers.

2. 0 is an integer which is neither positive nor negative.

3. O is less than every positive integer and grea

4

ter than every negative integer.

- If xand y are integers such that x >y then —x < —-.

For example: 17>13and —-17 < -13.

- The absolute value of an integer s its numerical value regardless of its sign.
Thus, |-7|=7 and [7|=7. Also, |0|=0. '

- To add two integers with like signs, we add their numerical values and give the sign of the addends
to the sum.
Thus, (-8) +(-7)=-15and 8 +7 =15.

- To add two integers with unlike signs, we take the difference of their numerical values and give the
sign of the integer having the greater absolute valu

(&)}

e to the difference.
Thus, (-17)+9=-8and 17 +(-8) =9.
8. For two integers a and b, we definea-b=a +(=b).
9. To subtract an integer b from an integer a, we change the sign of b and add it to a.
10.

All properties of operations on whole numbers are satisfied by these operations on integers.
11. If a and b are two integers then (a - b) is also an integer.

12. —a and a are negaltives, or addltive (nverses of each other.

13. To find the product of two Integers with like signs (1.e., both positives or both negatives), we multipl¥
their numerical values and glve a plus sign to the product

14. To find the product of lwo Integers with unlike signs (l.e., one

positive and one negative). we
multiply thetr numerical values and glve a minus sign to the product.
15. The quotient of two negatlve or two positive (ntegers (s always positive,
16. The quotient of one positive and one negative Integer is always negative,
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TEST PAPER-1

(1) (-16)x12 +(-16)x 8 (1) 25 % (-33)+25 x(-17)
(iii) (=19)x(-25) +(-19)x (-15) (iv) (-47)x 68 —(-47) x 38
(v) (-105) + 21 (vi) (-168) +(-14)
(vii) O = (-34) (viii) 37+0

B. Mark (/) against the correct answer in each of the following:

A. 1. The sum of two integers is —12. If one of them is 43, find the other.

2. The difference of an integer p and -8 is 3. Find the value of p.
3. Add the product of (-16) and (-9) to the quotient of (-132) by 6.
4. By what number should (-240) be divided to obtain 16?
5. What should be divided by (-7) to obtain 12?
6. Evaluate:

(1) (-6)x (-15) x (-5) () (-8)x(-5)x9

(i) 9x(-12)x10 (iv) (-75)x 8

(v) (-B)x(-5)x(-H)...... taken 5 times  (vi) (=) x (-1)x(=1) % ...... taken 25 times
7. Evaluate:

%

8. The sum of two integers is —6. If one of them is 2, then the other is

(a) 4 (b) 4 (c) 8 (d) -8
9. What must be subtracted from -7 to obtain —15?

(a) -8 (b) 8 (c) -22 (d) 22
10. (?)+(-18)=-6

(a) —108 (b) 108 (c) 3 (d) none of these
11. (-37)x(-7)+(-37)x(-3)="7

(a) 370 (b) =370 (c) 148 (d) —-148
12. (-25)x8+(-25)x2="7

(a) 250 (b) 150 (c) -250 (d) =150
13. (-9)-(-6)="7

(a) -15 (b) -3 (c) 3 (d) 15
14. How much less than -2 is -87

(a) 6 (b) -6 (c) 10 (d) -10

C. 15. Fill in the blanks.
(1) (-35)x...=35
(i) (-14)x(...)=(-16)x(-14)
(v) (-119)+17 = (...)

(i) (-53)x(...)=-53
(iv) (-21)x(...)=0
(vi) (-247)+(...)=13

(vii) (...)+31=0 (vil) (...)+(-19) =-8
D. 16. Write ‘T’ for true and ‘F’ for false for each of the following:
(i) 0+(-16)=0 (1) (-8)+0=0
(i) (-1)+(-1)=-1 (iv) (-36)+(-1) =36
(v) (-62)+13=-4 (vi) 68 +(-17)=4
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In class VI, we read about fractions, addition and subtraction of fractions, ¢te. We shall review
these concepts in this chapter and take up multiplication and division of fractions.

a -
Fractions  The numbers of the Jorm b where a and b are natural numbers, are known gg

JSractions.

a
In E' we call a as numerator and b as denominator.

3
EXAMPLES (i) —5- is a fraction in which numerator = 3 and denominator = 5.

17

(i) E is a fraction in which numerator = 17 and denominator = 6.
8

(iii) T is a fraction in which numerator = 8 and denominator = 1.

VARIOUS TYPES OF FRACTIONS

(i) Decimal fraction: A fraction whose denominator Is any of the numbers 10, 100, 1000, etc.,
{s called a decimal fraction.

EXAMPLES Each of the fractions i ar 2l

T 1000 ete., is a decimal fraction.

(i) Vulgar fraction: A fraction whose denominator is a whole number, other than 10,100,
1000, etc., is called a vulgar fraction.

27
EXAMPLES 2 20 » ele., are all vulgar fractions,

9'13'20'109
(iii) Proper fraction: A fraction whose numerator is less than its denominator, s called @
proper fraction.
EXAMPLES o ele., are all proper fracti
7011l40n100v € L p pr ac OIIS.
(iv) Improper fraction: A fractlon whose numerator is more than or equal to (ts denominalon
is called an improper fraction.
11 25 41 53

MPLES —, —, —. —, ¢clc., are all improper )
EXA Sh TRt proper fractions

16
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(v) Mixed fraction: A number which can be expressed as the sum of a natural number and @
proper fraction, is called a mixed fraction.

3 . 5_9 6
EXAMPLES 1—, 4,7 —, 12—, etc., are all mixed fractions.
4 7 13
EXAMPLE1.  Convert each of the following into an improper fraction:
3 5 9 6
(1) 1— (ii) 4 = i) 7— ) —
4 7 e 13 e 25
Solution We have:
@3 -1x443 7
4 4 -+
TR e L Gl
r 4 4 7
(1) 7_9_ _7x13+9 100
13 13 13
(i) 123 _12x25+6 _306
25 25 25
EXAMPLE2.  Convert each of the following into a mixed fraction:
(i) i (ii) 20 (iii) 159
7 15 16 _
. |
Solution (i) On dividing 38 by 7, we get quotient = 5 and remainder = 3. : _3;[3 '
38 _3 -3
sl D B 3
7 7 S AT
(ii) On dividing 47 by 15, we get quotient = 3 and remainder = 2. lal:%ls
47 _52 =
15 15 __
(iii) On dividing 189 by 16, we get quotient = 11 and remainder = 13. 16“129l11
189 _ 11 13 ) 29
16 16 - -16
13

An Important Property If the numerator and the denominator of a fraction are both multiplied by
the same nonzero number, then its value is not changed.
3 3x2 3x3 3x4
Thus, —=—=——=—~= + E1C:
Hs 4 4x2 4x3 4x4

A given fraction and the fraction obtained by multiplying (or
ero number. are called

(vi) Equivalent fractions:
dividing) its numerator and denominator by the same nonz

equivalent fractions.

Thus, E, E 3 E. etc., are all equivalent fractions.

4 812 16

(vii) Like fractions: Fractions having the same denominator but different numerators are
called like _fractions.

EXAMPLES a8 E,clc.. are like fractions.

14714" 14
(vii) Unlike fractions: Fractions having different denominators are called unlike fractions.

25 9
EXAMPLES P etc., are unlike fractions.

e
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METHOD OF CHANGING UNLIKE FRACTIONS TO LIKE FRACTIONS

o, Find the LCM of the denominators of all the given fractions.

Step 2. Change each of the given fractions Into an equivalent fraction ““Uing
denominator equal to the L.CM of the denominators of the glven fractions.

EXAMPLE 3, 5

Convert the fractions lﬂ Z. H into like_fractions.
)}

Solution LCM 0of 6,9,12 = (3x2x3x2) = 36.

d ' 1 11x3 33 3|6—9—15
NO‘V‘Eh__‘:‘.__{(_ﬁ'=30:z=—7>(4:—‘z8 and —-—1 = = 2h2___\‘-
6 6x6 36'9 9x4 36 12 12x3 36 -:3—:1___
30 28 33 e
Clearly, —, —, — are like fractions.
Y 36 36" 3g Are like fractions

(ix) Irreducible fractions: A fraction % is sald to be (rreductble or in lowest terms, If HCF o

aandb is 1.

If HCF of a and b is other than 1 then % is said to be reducible.

84
EXAMPLE4.  Convert % into irreducible form.

Solution First we find the HCF of 84 and 98.
Clearly, HCF of 84 and 98 is 14.
So, we divide the numerator and denominator of the given

84)98(1
fraction by 14. 84
L T14)84(6
98 98+14 7 -84
84 6 X
Hence, 98 in irreducible form is —-
COMPARING FRACTIONS
Let % and % be two given fractions. Then,
a_ e a c a c¢
—— d>b iil) —=—&© ad=b SRS B
Wp>goad=be Wpsgsadsbe W< —Swad<be
3 5 9 1
EXAMPLES.  Compare the fractions: (i) =g (i1) T ..2%
Solution (i) By cross multiplication, we have:
3x8=24 and 5x5=25.
But, 24 < 25. 3.5
3_5 A
5 8
(11) By cross multiplication, we have:
9%x24 =216 and 16x13 =208, 9 i
>
But, 216 > 208 16 24
9 13
—_—
16 24
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METHOD OF COMPARING MORE THAN TWO FRACTIONS

Step 1. Find the LCM of the denominators of the gtven fractions. Let (t be m.
Step 2. Convert all the given fractions into like fractlons, each having m as denomlnator.
Step 3. Now, if we compare any two of these like fractlons, then the one having larger
numerator is larger.
EXAMPLES.  Arrange the fractions — AP — (n ascendlng order.
5'10'14' 35
2 3 9 16
Solution The given fractions are —, —, —, —
8 5'10'14" 35
LCMof 5, 10, 14,35 =(5x2x%x7)=70. 5/5—10—14—35
Now, let us change each of the given fractions into an oll—2—14—7
equivalent fraction having 70 as its denominator. 7
o 2_2X14 28 3 _3x7 21 9 9x5 45 (] bt o
"5 Bx14 70'10 10x7 70'14 14x5 70 f=l=l=h
16 _ 16x2 32
35 35 x2 70
Clearl gl< 2—8-< e < a5,
Y720°70°70" 70
Hence —<—<§< a8
10 5 35 14
ding order are 218 39,
Hence, the given fractions in ascending o 10'5' 3514
ADDITION AND SUBTRACTION OF FRACTIONS
ADDITION OF FRACTIONS
Rule 1. For adding two like fractions, the numerators are added and the denominator
remains the same.
2 5 _2+56_7 oy B 8 BHE 10,
s Wetg™9 o 515" 15 15
Rule 2. For addition of two unlike fractions, first change them to like fractions and then
add them as given in Rule 1.
3 B
EXAMPLE7. Add: —+—-
1 15
Solutton LCM of 10 and 15 =(5x2x3) = 5|10—15
3 _3x3_9 d_Ei_sz 16 -
10 ~10x3 30 15 15x2 30 e
3,8_9 16_ 9+16 26" 5
10 15 ~30 30 30 30, 6
Short Cut Method:
3,8 _9+16_ 25° 5 30+10=3and3x3=9]
1015 30 30, 6 30+15=2and2x8=16

T | TR S —
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EXAMPLES.  Find the sum: 1—3-+§Z
14 35
Soluti LCM of 14, 35 = (7x2x5) =70. } e
o 103 27 GE'+X"40 70+l4=5m1d5x13—65} : 35
L 19} _ =
1435 )70 . [70+.’35:2and2><27—54 5
e
1 17
TR0 10 10

Properties of Addition of Fractions:
a ¢
(i) Addition of fractions is assoclative, i.€., [g * d

£
d
a el [Es5):
(ii) Addition of fractions is commutative, i.e..[-5+—d* “ld " b

SUBTRACTION OF FRACTIONS

The subtraction of fractions can be performed in a manner similar to that of addition.

EXAMPLES.  Find the difference: 11 9
7 B 13 7 ?
i ene — - ) ——=—
“9 9 “UIG 12 ()15 20
Solution We have:
7 5 (7-5) 2
(i) ——== ==.
9 9 9 9
(ii) LCM of 16 and 12 = (4 x4 x 3) = 48.
13 7 (39-28) 11 [48+16=33nd3x13=39]

16 12 48 48 48 +12 =4 and 4x7 =28

(iii) LCM of 15 and 20 = (5x3x 4) = 60.
11 9 (44-27) 17 \:60+15=4and4><11=44]

15 20 60 60 60+20=3 and 3x9 =27

4|16—12
43

5(15—20
3—

5 7 1
EXAMPLE 10. Simplify: -§_E+§..

Solution LCM of 9,12,2 =(2x3x3x2)=36.

5 7 . 1_(20-21+18) 36+9=4 and 4x5 =20 _29___..-‘12——2
9 12 2 36 36+12=3 and 3x7 =21 _38[9—6-1
_(38-21) _17  |36+2=18 and18x1=18 it
~ 36 36
1 1 .1 1
EXAMPLE11. Stmplify: 3-+2—-1--—:
5 10 2 4
2|5—10—2—
Solution We have: —5—-——“’5__5_1_#2
31+2L_ll_l_£+ﬂ_§ 1 = 1-2
5“0 2 4 5 10 2 4 =1
_ (64 +42-30-5)
- 20 [ LCMof5, 10, 2, 4 =2x5x2
_(106-35) 71 _, 11
20 20 20
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EXAMPLE 12.

Solution

EXAMPLE 13.

Solution

EXAMPLE 14.

Solution

EXAMPLE 15.

Solution

3 1
Sarita bought 5 3 kg potatoes and 3 2 kg tomatoes from a vendor. What is the total

weight of vegetables bought by her?

Total weight of vegetables bought by Sarita
=[§+ 7 ]kg _(23+14) K

4 2 4 .

37 1

4
Rohit ate -7— part of an apple and his sister Ritu ate the remaining part of it? Who

ate more and by how much?

Part of apple eaten by Rohit = %
4) (7-4) 38
Remaining part of apple=|1—-= |= =
gp PP ( 2 ] - 7
part of apple eaten by Ritu = % .
Clearly, 2 > 3
7 7
So, Rohit ate more.
Difference of their parts = 2 31 89 2
7 7 7 7

What should be added to 15% to get 18% ?

5 2 113 47
Required number to be added = (185 -15 5]- (—6—-— ?]

_(13-94) 19 .1
- 6 6 6

3 2
What should be subtracted from 17 i to get1 1 —?

3 2 71 35
Required number to be subtracted = 17— -11—- 3 —4— =5
_213=140)_73 1

12 12 12
EXERCISE 2A
1. Compare the fractions:
8 4 L] illl udl—§
(1) ganda (1 — ml(l = d e
2. Arrange the following fractions in ascending order:
4 7 1117
(1) EEZE (u]
4 6 9 12 '10'15" 20
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- SHIS The following fractions in descending order:
= bl 3'5'10'15
4.

Reenu got % part of an apple while Sonal got g' part of it. Who got the larger part ang by
how much?

5. Find the sum:

B 3 8 7 5 7
) =+= 9. 7 () = +—
7.1 9 4 3 1 3,102
v) —4y — 4 = b T (vi) 8—+10
TR (v) :35+210+l15 4 5
6. Find the difference: -
5 2 5 3 1
) =-= B fif) §==rx
7% W =-2 i 3--10
. 2 3 7 5 7
(iv) 7-4= 5 vi) 2—-1—
3 T W 29715
7. Simplify
w2 5 1 1 1 5 .8 7
M Z+=—— ol i) 82-3=+1-—
3’6 9 ) 8-dp -2, 85 -98% 12
8. Aneeta bought 3% kg apples and 4l kg guava. What is the total weight of fruits purchaseg
by her? 2
9.

A rectangular sheet of paper is 15% cm long and 12% cm wide. Find its perimeter.
3
10. A picture is 7% cm wide. How much should it be trimmed to fit in a frame 7E cm wide?

11. What should be added to Tg-to get 18?
12. What should be added to 7 % to get 8%?

13. A piece of wire 3% m long broke into two pieces. One piece is 1% m long. How long is the
other piece? . .
14. A film show lasted for 35 hours. Out of this time 1 5 hours was spent on advertisements

What was the actual duration of the film?

15. Of % and g which is greater and by how much?
3 3
16. Thecostofapenis¥16 = and that of a pencil is ¥ 4 1 Which costs more and by how much?

IF—————
e e =y

MULTIPLICATION OF FRACTIONS
Product of their Numerators

Rule: Product of Fractlons = Product of thelr Denominators
Th EXE - (axc) _
U\ b 7d )" bxa)
EXAMPLE{.  Find the product:
5 3 3 5 9 8 5
272 R i) —x— S
(1) e (i1) 5 (it1) Fns (tv) 2o
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Solution We have:
5 3 5x3 15
“) —_—X—= -
8 4 8x4 32
=4 B ~
TN S
4 2 4x2 8 8
i 9,8 _ 9°x8 _3
16 15 18,x15; 10
() D g=2,9_ 5x9? _18_,.8
1277 1271 12,x1 4
EXAMPLE2.  Multiply:
2 by 3 1, .1
)72 by i) 9= by 12 6. by3;
W 73by3 (1) 95 by (1) 6 by 3

Solution We have:

) 2= 9
9 2 9 2 9”)(2’1

75 123 _225

i 52519 =2y
8 a" 1 8

(“”6‘— 3—= W——=
14772 142 Ugx

s sty 55355

Solution We have:

14 35 34 142 x 35 x 34>

b 3 68)(3 lE‘)E}“‘}"x:Yl 34 1

=—=11
3 3

1121-

=]

1 95 7_95x7" _95

._—-:233.
2 4 4

25 51 49 25, x5y x

4 2 3
EXAMPLE 4. : 3—x2—X%x1—-
Simplify 3z X =X

Solution We have:

4 2. .3 25 12 7
e W Rl a1 i T
3?x25x14 —aa
Use of ‘OF’
We define: Eofc: ng ;
b b
EXAMPLES.  Find: "
2
= i) —of 48
(Usof‘!o ()goj
Solution We have:
2 2 40 40 2
[“— f‘l == f——:-—-
D= T °B
5
(“]~5—0f48=§0f48—£ =
9 1 1 9
a1 g3 11 r.Sﬁ s .
14 14 1

-
49, 15

257 x12¥x7/

———————=15.
Tx 5% 4

11
— of 63
(1i1) T of

2_a0°x2_

1 x5
[§]

_48'x5 80 _,.2
1x 9 3 3
i i 639x11=g£]__491
14 1xl4, 2 2
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EXAMPLE 6. f"i'nd_-
D
: of of ada
(1 s @/ @rupee HH u.l' an year (1) " of a day
i 4 .
(i) - df & Kilogram v 1 of a litre (vl) 8 of an hour
8 ) 25 ¢
Solution We have:
y L

: 1 ! 1naise
q ol arupee = R ol 100 palse --[Il)()\' 5 ]p-llhl

v

20
y [100 g ) ]]1:\[5? _ [ 100 f | ]Imimg = 20 palsc.

1 5 1x5,

9
; ol 12 months '-*-{l?.x

~

9
(ii) 3 of an year =

[

I‘-’;]muullm

.

L} Ll d’l L
:[_ % z}ﬂmnlhs o BT X4l months = 8 months,
1 3 f

p 4
5
{iiﬂ = ot‘ aday= E of 24 hours = [),I B]II(NW"

5 a4l "
= E>< 2 lhours = L hours = 15 hours.
1 8 1x 8]

7
(iv) 3 of a kilogram = % of 1000 g = [1000 X %}g

1000 7 1000'% x 7
=|—X—|gp=| ——— |g=87H ¢
[ 1 B]E' [ 1x 8 ]E' &

11 11
(v) 25 of a litre = 25 of 1000 mL = [IOOOX ;—ls—]mL

X_
1x25,

_(1000 11) . _(1080% x11
ETEE -

]mL = 440 mL.

(vi) . of an hour = = of 60 min =| 60 x > min
5 5 o

= @xi min = 60" x4 i
=17 *s Ix5, min = 48 min,

3 ~
EXAMPLE7.  Milk is sold at 162 per litre. Find the cost qfﬁ% litres of millk.

i

3 G7
Solution Cost of 1 litre of milk = ¥ IGZ g i{{

5

67 x z"
I )

67 32
Cost ofGg litres of milk = ‘{'[--7 X 3 ]
5 4

2
Hence, the cost 0[65 lHtresof milk is ¥ 107{—_)—-
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EXAMPLES.  Sajal can walk 2% km in an hour. How much distance will he cover in 3-% hours?

Solution Distance covered by Sajal in 1 hour = 2% km = 1—52— km.

Distance covered by Sajal in 331; hours = (% X %] km

= (}24 x 10?2
B 8,

Hence, the distance covered by Sajal in 1 hour is 8 km.

ka = 8 km.

EXAMPLES. A carton contains 16 boxes of nails and each box welghs 4 % kg. How much would a

carton of nails weigh?

Solution Weight of 1 box = 4—2 kg = % kg.

Weight of 16 boxes = [? X 16) kg = (% X ?) kg

_ 19 x16*
A x1

Hence, the weight of a carton is 76 kg,

]kg=76kg.

EXAMPLE10. A book consists of 216 pages. During last week Vikas read %oj the book. How

many pages did he read?
Solution Total number of pages in the book = 216.

3
Number of pages read = [% of 21 6} = (216 X ZJ

54
_ (216 "EJ (267 %3 | _162.
1 4 1x4,

Hence, Vikas read 162 pages during last week.

2
EXAMPLE11. A tin contains 18 kg ghee. After consuming 3 of it, how much ghee is left in the tin?

Solution Total quantity of ghee in the tin = 18 kg,

2
Quantity of ghee consumed = % of 18 kg = [IS X 5) kg

18 2 186 x2
- | A = kf=12k
( ")kg(lx&]&’ &

1 3

Quantity of ghee left in the tin = (18 - 12) kg = 6 kg,

EXAMPLE12. Renu spends i of her income on household expenses. Her monthly tncome is
5

¥ 30000. How much does she save every month?

Solution Total monthly income = I 30000.
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Monthly expenditure = — of ¥ 30000

30000 4
[30000 X %) =3 (—-——- 8 ’5']

4
5
-y ]

Monthly savings = ¥ (30000 - 24000) = ¥ 6000.

EXERCISE 2B
1. Find the product:
3 7 5 4
) = el
5 11 W 8 X 7
2 8
(iv) =x15 i
Sx (v) 15><20
1 4
(vii) 3=x16 (viil) 2—x12
8 15
1 9 10
(x) 9—x1— LI ot
2 19 [xi] 48 %2 11
2. Simplify:
0 2.5, 3 a 12,1535
3 44 35 25 28 36
4 13 1 2 2 .33
(iv) 1=x1==x1— Bl T i
7 22x 15 ) 217 7Q 152
3. Find:
1 3
(i) —of 24 (ii) —of 32
3 4

(iv) - of 1000 V) = of 1020
50 20

(vii) % of 54 metres (viii) %of 35 litres

5 7
X) =ofanye (xi) —ofak
[lsoanyar 50 akg

(xdii) % of a day (xiv) % of a week

15
(1i1) i:-c b
9 16

1) 21000
8

(ix) 3§><4E
7 3

(i) 52 x12
67

10 28 28 39 39
2'? 65 56
(vi) 3L TE ].E
16 7 39

(i) —

(iii) 2 of 45
9
5

(Vi) —of ¥ 220
11

(ix) % of an hour

~ 9

(xii) — of a metre

20

(xv) =z of a litre
50

4. Apples are sold at ¥ 48% per kg. What is the cost of 3% kg of apples?

1
5. Cloth is being sold at T 42 5 per metre. What is the cost of 5-‘:- metres of this cloth?

8. A car covers a certain distance at a uniform speed of 66 %;‘- km per hour. How much distancé

will it cover in 9 hours?

7. ‘One tin holds 12% litres of oil. How many litres of oil can 26 such tins hold?

8. For a particular show In a circus, each ticket costs ¥ 351.1f 308 tickets are sold for th°

show, how much amount has been collected?

9. Nine boards are stacked on the top of each other. The thickness of each board is 3’2'0“1'

How high is the stack?
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10.

11.

12.

13.

14.

15.

Rohit takes 4% minutes to make a complete round of a circular park. How much time will
he take to make 15 rounds?

Amit weighs 35 kg His sister Kavita's weight is g of Amit's weight. How much does
Kavita weigh?

There are 42 students in a class and gof the students are boys. How many girls are there in

the class?

Sapna earns ¥ 24000 per month. She spends g of her income and deposits rest of the
money in a bank. How much money does she deposit in the bank each month?

Each side of a square field is 4% m. Find its area.

3
Find the area of a rectangular park which is 41% m long and 18g m broad.

DIVISION OF FRACTIONS

RECIPROCAL OF A FRACTION

Two fractions are said to be the reciprocal of each other, if their product is 1.

For example, g and % are the reciprocals of each other, since [g— X %] =L

b
In general, if % is a fraction, then its reciprocal is =

Resiprocal of O does not exist.

Write down the reciprocal of:

EXAMPLE 1. 4 .
3 : ;
= i) — (iii) 6 (iv) 3—
(i) 7 (i1) 5 8
Solution We have:
(1) alof Sis L. §XZ:1]
Reciprocal o 7 i 3 =t
1.5 1 5=
(ii) Reciprocal of 5 is 4 =8, = xb= 1]
1 6 =1
(iii) Reciprocal of 6 is & o
. 5 _ rect 2 8 [ B8
(iv) Reciprocal of 3§ = reciprocal of S i
DIVISION OF FRACTIONS
Rule To divide a fraction by another fraction, the first fraction {s multiplied by the

reciprocal of the second.

Thus. (zég) =(9_x£].
b d b c

EXAMPLE2.  Simplify:
4 5 5 3.1
S = =+10 i) 5= +2—
(i)9 6 [11)7 (iit) 5 °10
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— —
Solution We have: ;
5 6
4 5 4 6 wolnrocal of = 18
) = = & «+ the reciprocea 5
1840 | 6" s
_4xg' 8
a,x5 15
liil-_;+10h: ‘{?
: 10 |
5 1 sl of — 18
- «+ {he reclproeal 0 )
7 10 l : -
_8'x1 1
7x10, 14
TELIEEYN. W
=—— [ the reciprocal ot' Is é_f
b 21 \
28'x10° 8 _,2.
5 x21y 3 3
EXAMPLE3.  Divide:
5] 2 4 13 2
i) —by — — by — {i)4=by2—-
(Jg ys ﬂi}57by14 (i) 7J 5
Solution We have:
5 2 5 8 2 3]
) == =Zx= -+ reciprocal of — is —
9737972 [ 3 3 2
-Dx3 5
T 9.%x2 6
4 13 39 13
i) b=+ —=—+—
oy 7 14 7 14
39 14 13 .14
=—X— "+ reciprocal of — is
7 13 14 13
_39%x4® 6.
T X8, 1
2 _2 30 12
(lii}47+2-5——7 5
—Qx D [ reciprocal of .2 is i
7 12 ) 5 12
_30°x5 _25 _ 11
T 7x)2, 14 14
EXAMPLE4.  Divide: ? 5
(i) 28 by — (1) 36 by 6
4 3
Solution We have:
7 28 7 28 4 7 4
i —=—+—=—X= * recd ¢ - is —
(l28+4 T [ pr00110f415 7]
4
.-:'2‘8 X4=E—16.
1x7, 1

Scanned with CamScanner



Fractions 29

(i) 36+6—2-=-:E+@
3 1 3
:Ex-:i { reciprocal of 20 is 2
1 20 ' e 3 20

9
_36°x3 _27 .2

T1x20, 5 5

EXAMPLES. A rope of length 9% m is cut {nto 6 pleces of equal length. Find the length of

each piece.

Solution Length of the rope = 9% m= Em

4

Number of equal pieces = 6.

Length of each piece = (3_;}_ +6) m = [% »f-%) m

= (@ X 1 m] [ reciprocal of 6 is l]
4 6 6
_ 38" x1 o 18
4 x8, 8

Hence, the length of each piece is lg— m.

EXAMPLE6.  If the cost of 5% litres of milk is ¥ 236%, find its cost per litre.

Solution Cost of ESZ litres of milk =% g—:é

= cost of 1 litre of milk = ’\'[-9:—5—2—57)

35
« | 245 x-i [ reciprocal of =, is i]
4 27, 5 27

= ¢170 L gysd.
4 4

3
Hence, the cost of milk per litre is ¥ 43 T

EXAMPLE7.  The cost of 5l kg of mangoes is ¥ 231. At what rate per kg are the mangoes
4
being sold?

Solutton Cost of % kg of mangoes = T 231

21
= cost of 1 kg of mangoes = ?(231 —-I)
21 4
= ?(23—1“ x‘:‘:—} [ reciprocal of T is a]

=T 44.
Hence, the mangoes are being sold at ¥ 44 per kg
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1 . e (8 05 find the othe
EXAMPLE &, The ,!!‘U{hu'[ '?’ feo numbers s 106 :: ' ” one' I” the llll“lhl ra (s " ’ ler,
Solution Product of two numbers = 16 ! ) ‘:I“ .
One of the numbers = u:‘i " ):‘ :
The other number o ' “j:)
: 20 3
oo . :
o !“’\”:)) | reciprocal of m 14 20
L9sxal 10,8
S Gpx20, 8 8
Henee, the other number is 2 ; '
EXAMPLES. By what number should li% be multiplied to get 40?7
Solution Product of two numbers = 40.
2 b6
One of the numbers = 6= = .
9 9
RG [
The other number =| 40 + PR 224 28
9 1 9
(10,91 40°x0 45 3
1 "56) 1xp6, 7 7
Hence, the other number s G?
EXERCISE 2C
1. Write down the reciprocal of:
5 1 3
(1) = () 7 (m) — (v) 12—
8 12 5
2. Simplify:
9 7 3 8
| . W) — &= i =
[)7+l4 10+5 ( ]g+16
(1v) 9+:l—; (v) 24+% (i) 3§+g
e ]
(vif) 3§+£ (viil) 5£+1-§- (1x) 159+123
7 21 7 10 74
3. Divide: 7 i
11 7 5 1
) S5 B () 6= by-— ) 5= =
”24 s 8 ™16 ( ])gby{is
3 4
(tv) 32 byl V) 46 byl V) 63 I)y2~ll-

1
4. Aropeoflengthld > m has been divided Into 9 pleces of the same length. What is the lengh

of each plece?
6. 18 boxes of nalls welgh cequally and thelr total welght 1s 49-:12 kg, How much does each

box weigh?
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"

.3
6. By selling oranges at the rate of ¥ 6 vy per orange, a man gets T 378, How many oranges does
he sell?
ol
7. Mangoes are sold at T 43 2 per kg What Is the welght of mangoes avatlable for ¥ 326 ’I‘ ?

) . 2 3
8. Vikas can cover a distance of 205 km in 7= hours on foot. How many km per hour does

he walk?
1
9. Preeti bought 85 kg of sugar for ¥ 242% +Find the price of sugar per kg,

10. If the cost of a notebook is X 27 % how many notebooks can be purchased for ¥ 249% ?

11. At a charity show the price of each ticket was ¥ 32%-'1‘ he total amount collected by a boy

1
was ¥ 877 — - How many tickets were sold by him?

12. A group of students arranged a picnic. Each student contributed T 261%- The total

1
contribution was 28765 . How many students are there in the group?

13. 24 litres of milk was distributed equally among all the students of a hostel. If cach student
got % litre of milk, how many students are there in the hostel?

14. A bucket contains 20% litres of water. A small jug has a capacity of 2 litre. How many times
the jug has to be filled with water from the bucket to get it cmptlcd?

15. The product of two numbers is 152 -If one of the numbers 1s 6 3’ , find the other.
16. By what number should 9—;- be multiplied to get 427

' 2
17. By what number should 6—;- be divided to obtain 45‘?

b
———————
—_—

EXERCISE 2D

OBJECTIVE QUESTIONS
Mark (/) against the correct answer in each of the following:

1. Which of the following is a vulgar fraction?

(a) 2. (b) 13 (c) E (d) none of these
10
2. Which of the following is an Improper fractlon?
(a) z (b) 4 (c) 9 (d) none of these
10 2 T
3. Which of the following is a reducible fraction?
105 104 77 46
(a) — b) — (e) = (d) —
112 ) 121 72 63
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32
4 246 8
3'6'9’ 12 €
(a) like fractions (b) Irreducibl
(c) equivalent fractions (d) none of these
5. Which of the following statements Is true?
9 _13 9 13 9 13
(a] _— = = s ey, e
16 24 ®) 624 () 16~ 24
6. Reciprocal c)l'l-il is
4 1 1
(@) 1— = =
7- i E —
10 15
11 11 5
(a) — X o
' 1o (®) 75 (€ 3
8. (3l - 21)= 2
4 3
1 1 1
1— — c) 1—
@ 112 ®) 12 B T
9. 36+ l =7
* 1 1
(a) 9 (b) ‘5 (c) -1—4-1
6
10. By what number should 2% be multiplied to get 1-77?
5 5 1
(a) 1? (b) 7 (c) 17
1 2
11. By what number should 1 ) be divided to get 5‘?
4
2 2 4
(a) 25 (b) 13 (c) 9
3 2
12. 1=+-="7
5 3
: (b) 1= () 22
(@ 175 10 5
1 1
—4l==7
13. 2 5 5 o .
c i
(a) 1 (b) 2 5
2
14. The rcciprocal of 1 3 is
1 1
1 - (c) 1=
(a) 35 (b) 23 3
Which one of the following is the correct statement?
e 3 14 2 o) .22
) <3715 1553

2 =
(a) §<g<15

e fractions

(d) none of these

(d) none of these

(d) none of these

11
(d) 12

(d) 144

(d) =
(d) 2—

(d) none of these

5
(d) 15

3
d) —
(]5

(d) none of thes€
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16. A car runs 16 km using 1 litre of petrol. How much distance will it cover In 2-'! litres
4

of petrol?
(a) 24 km (b) 36 km (e) 44 km (d) :I'Zi: km

3
17. Lalit reads a book for 1 3 hours every day and reads the entire book In 6 days. How many

hours does he take to read the entire book?

1 1 1 1
a) 10=ho - - —
(a) 2 urs (b) 92 hours (¢) 72 hours (1) ll2 lhours

(Things to Remember)

1. The numbers of the_form % where a and b are natural numbers, are called fractlons.

a
2. In B .we call a as numerator and b as denominator.

3. To get a fraction equivalent to a given fraction, we multiply (or divide) its numerator and

denominator by the same nonzero number.
4. Fractions having same denominator are called like fractions. Otherwise, they are called unlike

_fractions.
5. In order to convert some given fractions into like fractions, we convert each one of them (nto an

equivalent fraction having a denominator equal to the LCM of all the denominators of the glven

fractions.
6. A fraction whose numerator is less than its denominator is called a proper fraction. Otherwise, It (s

called an improper fraction.
7. A mixed fraction = A whole number + A fraction.

8. Let % and %be two glven fractions.
a
Cross multiply them as -
Py ¢ b>"d

a_ 6

If ad > be, then — > — -
(1) Ifad > nb d
a _c

If ad < be, then —< — -
() Ir Lo
a ¢

iii) If ad = be, then — =— -
vay ifa e a

sum of thelr numerators
common denominator

10. For adding unlike fractions, change them (nto equivalent like fractions and then add.
'nce of thelr numerators
11. Difference of like fractlons = d{fference of .
common denominator

em Into equivalent like fractions and then subtract.

9. Sum of like fractions =

12. For subtracting unlike fractions, change th

13. [ %€ _laxc)
b d (bxd)

14. Reciprocal of a nonzero fractlon IE s —-
) a,

15 (2.€)=(2x4)
b d) (b ¢
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8.

9.

10.

11.

12.

13.

14.

15.

TEST PAPER-2

tlons
Define: (1) Fractons (1) Vulgar fractions (111) Improper frac
Give two examples of each.

What should be added to 6?—) to get 157

5 3 7
Simplify: 9= -4=4+2—.
plily 5 8+ T

3
Find: (1) % ofalitre (i) g of a kilogram  (111) 5 of an hour

2
Milk is sold at T 37% per litre. Find the cost of 6 5 litres of milk.

The cost of 5 % kg of mangoes is ¥ 189. At what rate per kgare the mangoes being sold?
2
—x
5

2
By what number should 6 % be divided to obtain 4 5 ?

3 4 5 1
Simplify: (i) 1— = 5—+3—
plify: (i) 4x2 37 (i) 5

3

Each side of a square is 5% m long. Find its area.

. Mark (/) against the correct answer in each of the following:

Which of the following is a vulgar fraction?

7 19 3 5
s b) — = d) =
) 10 L 100 {el 310 ( 8
Which of the following is an irreducible fraction?
105 - 66 46 51
—— b) — == ) =
@ 112 b) 77 ) &3 ) &5
3
Reciprocal of 1 5 is
& (b) 5= ()3 » -_
(a) 3 3 5 (d) none of these
3 2
l=—==
5 3
9 1 2
— b) 1— ok
(@ 175 (b) 172 (e) 22 (d) none of these
Which of the following is correct?
2 3 _11 a 2 11
=g — b) =<=<—
[a)3<5<15 5 3<15
11 3 2 3 11 2
L e — (d)=—<—<=
AT AT
3 be divided to get 22
By what number should 1 2 e divided to get 25?
3 2 7 3
ot (b) 1— c) — .
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16.

C. 17.

D. 1s.

A car runs 9 km using 1 litre of petrol. How much distance will it cover in 3§ litres of

petrol?
(a) 36 km (b) 33 km (c) 2% km
Fill in the blanks.
(i) Reciprocal 0f8§is...... ; (ii) 13%+8= ......
3 3 2 3
(iif) 69:4-71— ...... (iv) 415:-:183— ......

(v) g—; (in irreducible form) = ......

Write ‘T for true and ‘F’ for false for each of the following:

16 24
216 9 16
ii —,—and —, thel stis—+
{]Among53san 14 e large 35
11. & 17
iii) ———=—-
. 115 20 60

(iv) gofa litre = 440 mL.
25

3 2 3

7 —x6=—=107—-

(v) 164)(65 10

(d) 22 km
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cimals, etc. We shall reviey
jon of decimals.

In class VI we read about decimals, addition and subtraction of de
these concepts in this chapter and take up multiplication and divis

Decimals  The numbers expressed in decimal forms are called decimals.

EXAMPLES  Each of the numbers 6.8, 16.73, 7.364, 0.053, etc., is a decimal.
A decimal has two parts, namely
(i) whole-number part, (li) decimal part.
These parts are separated by a dot (), called the decimal point.

The part on the left side of the decimal point is the whole- numbe!‘ part and that on its right
side is the decimal part.

EXAMPLE  In 73.62 we have, whole-number part = 73 and decﬁnal part = .62.

Decimal places The number of digits contained in the decimzjl part of a decimal gives the
number of decimal places.

EXAMPLES  5.74 has two decimal places and 8.536 has three decimal places.

Like decimals Decimals having the same number of decimal places are called like decimals.

EXAMPLES  6.73, 8.05, 19.68 are like decimals, each having two decimal places.

Unlike decimals Decimals having different number of decimal places are called unlike
decimals.

EXAMPLES  Clearly, 5.3, 8.64, 10.023 are unlike decimals.

An Important Result Putting any number of zeros to the extreme right of the decimal part ofa
decimal does not change its value,

Thus, 3.8 = 3.80 = 3.800, etc., 2.94 = 2.940 = 2.9400, etc.
EXAMPLE1. Arrange the diglts of 374.568 in the place-value chart.

Solution We may arrange the digits of the given number in the place-value chart ®
shown below:

Hundreds | Tens | Ones |Decimal point| Tenths | Hundredths Thousandths
3 7 4 . 5 6 8

36
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Comparing Decimals
Suppose we have to compare two given decimals. We follow the following steps to do this.

Step 1. Convert the given decimals into like decimals.

Step 2. First compare the whole-number part,
The decimal with the greater whole-number part is greater.

Step 3. If the whole-number parts are equal, compare the tenths digits.
The decimal with the bigger digit in the tenths place is greater.

Step 4. If the tenths digits are also equal, compare the hundredths digits, and so on.

EXAMPLE2.  Write the following decimals in ascending order:
5.74, 6.03, 0.8, 0.658 and 7.2.

Solution Converting the given decimals into like decimals, we get them as:
5.740, 6.030, 0.800, 0.658 and 7.200.
Clearly, 0.658 < 0.800 < 5.740 < 6.030 < 7.200.
Hence, the given decimals in ascending order are:
0.658, 0.8, 5.74, 6.03, 7.2.

METHOD OF CONVERTING A DECIMAL INTO A FRACTION

Step 1. Write the given decimal without the decimal point as the numerator of the
Jraction.
Step 2. In the denominator, write 1 followed by as many zeros as there are decimal

places in the given decimal.

Step 3. Reduce the above fraction to the simplest form.
EXAMPLE3.  Convert each of the following decimals into a fraction in its simplest form:
(i) .5 (ii) .24 (iii) .08 (iv) .225
Solution We have: .
! 24 6
{1}.5:-25—:1. (ii) .24 = :_5.
10, 2 100,, 2
g 2 225° 9
.08 = B (iv) .225 = =—
1) 05 25 1060,, 40

25

CONVERTING A FRACTION INTO A DECIMAL

Step 1. Divide the numerator by the denominator till a nonzero remainder is obtained.

Step 2. Puta dec!mall point in the dividend as well as in the quotient.

Step 3. Put a zero on the right of the decimal point in the dividend as well as on the right
of the remalnder.

Step 4. Divide again just as we do in whole numbers.

Step 5. Repeat steps 3 and 4, till the remainder Is zero.

EXAMPLE4.  Convert each of the followlng into a decimal fraction:

27 5
(i) Y (1i) 25
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Solution ~ On dividing, we get: g 21
(1) % w2y 8
6.75 2.625
4)27.00 8)21000
-24 -16_.
30 50
-28 -8
20 20
-20 -16__
X 40
27 ~40
i [
4 6.75. X
o5 -2 -2625
g 8
EXAMPLES.  Express as rupees using dectmals:
»os B alse
(i) 536 paise  (ii) 65 rupees 78 paise (iit) 6 rupees 6 P
(iv) 28 paise (v) 5 paise
Solution We have:
536
(1) 536 paise =X —— < ¥ 5.36.
paise =% Too
(ii) 65 rupees 78 paise = T 65.78. 606
(ifi) 6 rupees 6 paise =(6x100+6) paise = 606 paise = < 100 36.06.
28
iv) 28 paise = T —— =7 0.28.
(iv) 28 paise T
5
v) 5 paise = T — =% 0.05.
(V) 5 PaISE = %100
EXAMPLES. Express 5 cm in metre and kilometre.
5
5 ———m=0.05m
Solution cm 100 m
_ 005 4 = 0.00005 km.
1000
5cm = 005m= 0.00005 km.
EXAMPLE7.  Express (n kg using decimals:
60g (1)7380g (1) 6kg8E
Solution We have:
60 6
=g = — =
(1) 60 8= 1500 €= 100 kg = 0.06 kg.
7380
(1) 7380 g= 1000 kg = 7.380 kg.
(ii1) 6 kg8 E= (6x1000) g+ 8 g = (6008) g
- 5098 g =6.00
=1000 g = 6.008 kg,
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EXERCISE 3A
1. Convert each of the following into a fraction in its simplest form:
(1) .8 a (i) .75 (1i1) .06 (lv) .285
2. Convert each of the following as a mixed fraction:
(1) 5.6 (i) 12.25 (1i1) 6.004 (lv) 4.625
3. Convert each of the following into a decimal:
47 156 2516 3524
) — (1) — (1) —— (lv) ———
10 100 100 1000
25 2 2 17
(v) — V) 3= (vil) 2— vill) —
8 5 25 s 20
4. Convert each of the following into like decimals:
(1) 6.5, 16.08, 0.274, 119.4 (i) 3.5, 0.67, 15.6, 4
5. Fill in each of the place holders with the correct symbol > or <.
(1) 78.23[_]69.85 (1) 3.406 ] 3.46
() 5.68[ ] 5.86 (iv) 14.05 [ ] 14.005
(v) 1.85[ | 1.805 v) 098 [ ] 107
6. Arrange the following decimals in ascending order:
(i) 4.6, 7.4, 4,58, 7.32, 4.06 (i) 0.5, 5.5, 5.05, 0.05, 5.55
(iii) 6.84, 6.48, 6.8, 6.4, 6.08 (iv) 2.2, 2.202, 2.02, 22.2, 2.002
7. Arrange the following decimals in descending order:
(i) 7.4,8.34, 74.4, 7.44,0.74 (ii) 2.6, 2.26, 2.06, 2.007, 2.3
8. Express 45 mm in cm, m and km.
9. Express as rupees using decimals: :
(i) 8 paise (ii) 9 rupees 75 paise (iil) 8 rupees 5 paise
10. Express in km using decimals: _
(i) 65 m (ii) 284 m _ (ii) 3 km 5 m

I

ADDITION AND SUBTRACTION OF DECIMALS

ADDITION OF DECIMALS
METHOD:
Step 1. Convert the given decimals into lilke decimals.

Write the addends one under the other in column form, keeping the decimal points

Step 2.
of all the addends (n the same column and the digits of the same place in the
same column.

Step 3. Add as in the case of whole numbers.

Step 4. In the sum, put the decimal point directly under decimal points in the addends.

EXAMPLE1.  Add 36.4, 273.06, 9.397 and 68.

Solution  Converting the given decimals into like decimals, we get:
36.400, 273.060, 9.397 and 68.000.
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Writing these decimals in column form and
36.400
273.060
9.397
68.000
_386.857 57
Hence, the sum of the given decimals is 386.857.
SUBTRACTION OF DECIMALS
METHOD:
Step 1. Convert the given decimals into like decimals. i
such a wa
Step 2. Write the smaller number under the larger one in ccllulmrl,fl?;;l"r;l !:and i ytishq
the dectmal points of both the numbers are in the same co 9lts o
the same place lie in the same column.
Step 3. Subtract as we do in case of whole numbers.
s In the difference, put the decimal point directly under the decimal points of tp,
given numbers.
EXAMPLE2.  Subtract 47.56 from 83.2.
Solution  Converting the glven decimals info like decimals, we get 47.56 and 83.20.
Writing them in column form with the larger one at the top and subtracting, we get:
83.20
-47.56
35.64
Hence, (83.20 - 47.56) = 35.64.
EXAMPLES.  Simplify: 63.7-28.89 +76.4 —37.66.
Solution Converting the given decimals into like decimals, we have: 63.70 28.89
=63.70 - 28.89 + 76.40 - 37.66 "140.10 | 6655
=(63.70 + 76.40) - (28.89 + 37.66)
=(140.10-66.55) 140.10
-7355 -66.55
o 73.55
EXAMPLE4.  How much less is 28.8 km than 42.3 km?
Solution Required difference 423
= (42.3 -28.8) km -28.8
= 13.5 km. 135
EXAMPLES.  Shayama bought 4 kg 350 g potato, 3 kg 80 g tomato ang some onion, If the total
weight of the three vegetables is 10 kg 200 g, what is the weight of onion?
Solution

Total weight of all the vegetables =10 kg 200 g=10.200 kg,
Weight of potato = 4 kg 350 g = 4.350 kg,

Weight of tomato = 3 kg 80 g = 3,080 kg

Weight of onion = [10.200 - (4.350 + 3.080)) kg

= (10.200 -7.430) kg = 2.770 kg,
Hence, the weight of onion is 2 kg 770 g

4.350
+3.080
7.430
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Add:

1.

16. 8.7, 0.94, 6.8 and 7.77

3. 63.5, 9.7, 0.8, 26.66 and 12.17

B. 26.9, 19.74, 231.7G9 and 0.048

7. 6.606, 66.6, 666, 0.066, 0.66
Subtract:

9.
11.
13.
15.
17.
18.
19.
20.
21.
22,

14.79 from 72.43
13.876 from 22

0.68 from 1.007

2.5307 from 8

Take out 5.746 from 9.1.

EXERCISE 3B

2.
4.
a.
8.

10.
12,
14,
186.

What is to be added to 63.58 to get 927
What is to be subtracted from 8.1 {o get 0.8137

By how much should 32.67 be increased to get 60.17
By how much should 74.3 be decreased to get 26.877?

Rohit purchased a notebook for ¥ 23.75, a pencil for ¥ 2.85 and a pen for ¥ 15.90. He gave a
50-rupee note to the shopkeeper. What amount did he get back?

18.6, 206.37, 8.008, 26.4 and 6.9
17.4, 86.39, 9.435, 8.8 and 0.06
23.8, 8.94, 0.078 and 214.6
9.09, 0.909, 99.9, 9.99, 0.099

36.74 from 52.6
15.079 from 24.16
0.4678 from 5.05
6.732 from 9.001

MULTIPLICATION OF DECIMALS
MULTIPLICATION OF A DECIMAL BY 10, 100, 1000, etc.

one place.

(i) On multiplying a decimal by 10, the decimal point is shifted to the right by

(t) On multiplying a decimal by 100, the decimal point is shifted to the right by

two places.

(iii) On multiplying a decimal by 1000, the decimal point is shifted to the right by

three places, and so on.

EXAMPLE1.  Find the product:

(1) 67.24x10 (1) 4.956x100

Solution We have:

(1) 67.24x10=672.4
(1) 4.956 x100 = 495.6

(111) 2.3748 x1000 = 2374.8

EXAMPLE2.  Multiply 35.6 by 1000.

(iii) 2.3748 x1000

[shifting decimal point to the right by 1 placel]
[shifting decimal point to the right by 2 places]
[shifting decimal point to the right by 3 places]

On multiplying 35.6 by 1000, the decimal point will be shifted to the right by

Solution
3 places.
So, we write, 35.6 = 35.600.
35.6 x 1000 = 35.600 x 1000 = 35600.
Hence, 35.6 x1000 = 35600.
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METHOD:
Step 1,

Step 2.

EXAMPLE 3,

Solution

METHOD:
Step 1.
Step 2.

EXAMPLE 4.

Solution

EXAMPLE 5.

Solution

R Mathematics for Class 7 —

R
MULTIPLICATION OF A DECIMAL BY A WHOLE NUMBE

.\luluply the decimal without the decimal point by the glven whole number,

‘e lec
Mark the decimal point in the product to have as many places of decimal ag are

there are in the given dectmal.

Rind the product:

(1) 5.43x15 (i) 0.327x12 (11) 0.065 x 9
We have:

(1) 543N156 = 8145.

5.43x15 = 81.45. (2 places of dectmal)
(1) 327 x12 = 3924,

0.327 12 = 3,924, (3 places of dectmal)
(i) 659 = 585,

0.065 x 9 = 0.585. (3 places of dectmal)

MULTIPLICATION OF A DECIMAL BY A DECIMAL

Multiply the two dectmals without the decimal point just like whole numbers,

Mark the decimal point in the product in such a way that the number of
decimal places in the product is equal to the sum of the decimal places in the
given decimals.

Multiply 73.68 by 5.4.
First we multiply 7368 by 54.
7368
x 54
29472

368400
397872

7368 x54 =397872.
Sum of decimal places in the given decimals = (2 +1) = 3.

So, the product must contain 3 places of decimal.
73.68 x5.4 =397.872. (3 places of decimal)
Multiply 0.089 by 0.76.

First we multiply 89 by 76.
89

89 x 76 = 6764.
Sum of decimal places in the given decimals = (3 4+ 2) = 5.
So, the product must contain 5 places of decimal,
0.089x0.76 = 0.06764. (5 places of decimal)

rm

ra

A
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EXAMPLE 6.

Solution

EXAMPLE 7.

Solution

EXAMPLE 8.

Solution

EXAMPLE 9.

Solution

EXAMPLE 10.

Solution

Multiply 0.0235 by 0.0327.

First we multiply 235 by 327.
235
x327
1645
4700
70500
76845
235x 327 = 76845.
Sum of decimal places in the given decimals = (4 + 4) =8.
So, the product must contain 8 places of decimal.

< 0.0235x0.0327 =0.00076845.
Find the product 0.47 x5.3 x 0.06.

First we find the product 47 x53 x 6.
Now, 47 x53x6 =2491x6 =14946.
Sum of decimal places in the given decimals = (2 +1+2) = 5.
So, the product must contain 5 places of decimal.
0.47 x5.3x0.06 = 0.14946.

If the cost of a pen is T 28.50, find the cost of 48 such pens.

Cost of 1 pen = T 28.50.

Cost of 48 pens = T (28.50 x 48)
= 1368.00
= 1368.

Hence, the cost of 48 pens is ¥ 1368.

2850

x 48
22800
_114000
_T36800

The cost of 1 metre of ribbon is ¥ 35.80. What will be the cost of 9.8 metres

of ribbon?

Cost of 1 m of ribbon = ¥ 35.80.
Cost of 9.8 m of ribbon = T (35.80x9.8)
= ¥ 350.840

= ¥ 350.84.
Hence, the cost of 9.8 m of ribbon is ¥ 350.84.

3580
x 98

28640

322200
350840

1 kg of milk has 0.264 kg of fat. How much fat is there in 12.5 kg of milk?

Quantity of fat in 1 kg of milk = 0.264 kg,

Quantity of fat in 12.5 kg of milk = (0.264 x12.5) kg
=3.3000 kg
= 3.3 kg

Hence, the quantity of fat in 12.5 kg of milk is 3.3 kg.

EXERCISE 3C
1. Find the product:
(i) 73.92x10 (if) 7.54x10 (11i) 8_4.0035(10
(iv) 0.83x10 (v) 0.7x10 (vi) 0.032x10
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2. Find the product: — 100
) 2.397x100 (if) 6.83x100 e )3 %100
(i) 0.08x100 (v) 0.6x100 el LR
3. Find the product- 61000
(i) 6.7314 x1000 (ii) 0.182x1000 (iii) 0.07 e
(iv) 6.25x1000 (v) 4.8x1000 (vi) 0.06x1
4. Find the roduct: :
(i) 5.4 .\PIG = (i) 3.65x19 (1ii) 0.85“1%-
(iv) 36.73x 48 (v) 4.125x 86 {vi) 104‘06f 79 )
(Vi) 6.032x124 (viii) 0.0146 x 69 (ix) 0.00125 x 327
5. Find the product: _
i) 7.6x2.4 (i) 3.45x6.3 (i) 0.54x0.27
(iv) 0.568x 4.9 (v) 6.54x0.09 (vi) 3.87x1.25
i) 0.06%0.38 (vili) 0.623x0.75 (ix) 0.014x0.46
(X) 54.5x1.76 (xi) 0.045x2.4 (xii) 1.245%6.4
6. Find the product:
(1) 13x1.3x0.13 (i) 2.4x1.5x2.5 (iii) 0.8x3.5x0.05
(iv) 0.2x0.02x0.002 (v) 11.1x1.1x0.11 (vi) 2.1x0.21x0.021
7. Evaluate: .
() (1.2) (i) (0.7)? (iii) (0.04)° (iv) (0.11)
8. Evaluate:
() (0.3)° (i) (0.05) (iii) (1.5)°
9.

A bus can cover 62.5 km in one hour. How much distance can it cover in 18 hours?

10. A tin of oil weighs 16.8 kg. What is the weight of 45 such tins?

11. A bag of wheat weighs 97.8 kg. How much wheat is contained in 500 such bags?

12. Find the weight of 16 bags of sugar, each weighing 48.450 kg.

13. A small bottle holds 0.845 kg of sauce. How much sauce will be there in 72 such bortss’
14. A bottle holds 925 g of jam. How many kg of jam will be there in 25 such bottles?

15. If one drum can hold 16.850 litres of oil, how many litres can 48 such drums hold?

16. 1 kg of rice costs T 56.80. What is the cost of 16.25 kg of rice?

17. 1 metre of cloth costs ¥ 108.50. What is the cost of 18.5 metres of this cloth?

18. A car can cover a distance of 8.6 km on one litre of petrol. How far can it go on 36.5 Lzt
of petrol?

19. A taxi driver charges T 9.80 per km. How much will he charge for a journey of 1063 k!

DIVISION OF DECIMALS
DIVIDING A DECIMAL BY 10, 100, 1000, etc.

Rules: (i) Ondividinga dectmal by 10, the decimal point is shifted to the left by one plac®

(ii) On dividing a decimal by 100, the decimal point is shifted to the left ~
two places. -

(iii) On dividing a decimal by 1000, the decimal point is shifted to the left by (hrt¥
places, and so on. S LSt
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EXAMPLE 1.

Solution

EXAMPLE 2.

Solution

Divide:
(i) 16.8 by 10 (ii) 236.4 by 100 (iil) 3709.6 by 1000
We have:
(i) 16.8+10 = %ﬁi =1.68 _ [shifting decimal point to the left by 1 place]
236.4
(i) 236.4 +100 = T 2,364 [shifting decimal point to the left by 2 places]
3709.6 :
(iif) 3709.6 + 1000 = 000 = 3.7096 [shifting decimal point to the left by 3 places]
Divide:
(i) 0.46 by 10 (i) 2.34 by 100 (iit) 6.28 by 1000
We have:
(1) 0.46 +10 = %;— =0.046 [shifting decimal point to the left by 1 place]
(ii) 2.34 +100 = 2n =0.0234 [shifting decimal point to the left by 2 places]

(iii) 6.28 +1000 = %% =0.00628 [shifting decimal point to the left by 3 places]

DIVIDING A DECIMAL BY A WHOLE NUMBER

METHOD:
Step 1.
Step 2.

EXAMPLE 3.
Solution

EXAMPLE 4.

Solution

Perform the division by considering the dividend a whole number.

When the division of whole-number part of the dividend is complete, put the decimal
point in the quotient and proceed with the division as in case of whole numbers.
Divide 39.168 by 12.

We have:

12)39.168(3.264
-36
31
24
76
=72
48
-48
0

39.168 +12 = 3.264.
Divide 0.567 by 9.
We have:

9)0.567(0.063
-0
56
-54
27
-27
0
0.567 +9 =0.063.
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REMARK Sometimes on dividing a decimal by 2 Wh?cr
nonzero. In such cases Insert as many c‘m’!
«
dividend as nccessary to make the last 1

EXAMPLES.  Divtde 2.32 by 16.

Solutton We have:
0.145
16)2.320  « one zero annexed
=0 __
23
-16
72
-64
80
=80
0

2.32+16 =0.145.

EXAMPLES.  Divide 48.38 by 8.

Solution We have:

6.0475
8)48.3800 « two zeros annexed
—-48
38
-32
60
-56
40
-40
0

48.38 + 8 = 6.0475.

EXAMPLE7.  Divide 202.4 by 40.

Solution We have:

202.4 202.4 2024 1 506
= % X —="""=5.06.
40 4x10 4 10 10

EXAMPLES.  Find the quotient:
(1) 0.018 + 0.6 (ii) 0.0018 + 0.09 (1i1) 0.196 +1.4

Solution We have:
0.018 0.018x10 0.18

M =56 ~06x10 _ 6

6)0.18(0.03
-0

8
=18
_0

=0.03.

—

0.018 0.18
06 6
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EXAMPLE 9.
Solution

EXAMPLE 10.

Solution

EXAMPLE 11.

Solution

0.0018 _0.0018x100 _0.18
0.09 0.09x100 9

9)0.18(0.02
=0

(11)

18
-18
-

0.0018 0.18

009 9

(1) 0.196 _0.196x10 1.96
1.4  1.4x10 14

=0.02.

14)1.96(0.14
=i
19
=14
56
-56_
_0
0.196 1.96
7 =0.14.

A bowler took 15 wickets for 321 runs. What is his average score per wicket?

Total score = 321 runs.
Total number of wickets = 15.

2
Average score per wicket = % runs = 21.4 runs.
Hence, the average score is 21.4 runs per wicket.
A car covers a distance of 108.9 km in 1.8 hours. What is the average speed of the car?

Total distance covered = 108.9 km.
Total time taken = 1.8 hours.

distance
f th s
Average speed of the car i me talcin
108.9 | 1089 I
1.8 T 18
_121

" km/h = 60.5 km/h.
Hence, the average speed of the car is 60.5 km/h.
The cost of 24 toys of the same kind is 783.60. Find the cost of each toy.

Cost of 24 toys = ¥ 783.60. 24];33-60(32-65
Cost of 1 toy = ?[783'60] T 63
24 _48
= ¥ 32.65. 156
Hence, the cost of each toy is ¥ 32.65. "1‘1‘; 5
-120
0
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¥

h bag weighs 49,
:he otal weigh of some bags of cement is 1743 kg, If eac g 8

0w many bags are

kg,

there?
Sol
olution Total Weight of all (he bags = 1743 kg,
Weight of cach bag = 49.8 kg, 498]i:1'-:1_:3_6[35
Number of bags = - Otal weight -1494
) welght of each bag 3290
-249
1743 1743 10 “—__0—9‘
s —— o — e
498 (498710 o
17430
"~ agg T
Hence, the required number of bags = 35.
EXAMPLE 13,  ppf Thukra distributed ¥ 1840 equally among NCC cadets for refreshment. Ifeqqy,
cadet received ¥ 28.75, how many cadets were there?
Solution Total amount distributeq = T 1840.
Amount feceived by each cadet = 2 28.75. 6
4
Number of cagdets = total amount 2875)18400(
amount received by each -17250
- 1840 1840 100 11500"
28.75  28.75 * 100 11_1_%%
- 184000 . g
2875
Hence, there were 64 cadets in all.
EXAMPLE 14,  Mrs Bose bought 15.5 litres of refined oil JorX1122.20. Find its cost per litre.
Solution  Cost of 15.5 Jjtres of refined oil = ¥ 112290, 72.40
155)11222 .0
Cost of 1 litre of refined oil = 1_1333.2 -1085
15.5 372
-310
- z(12220 10 620"
155 10 -620
00
11222
=] == | -00
( 155 ] 3 72.40. —
Hence, the cost of refined oj] Is¥ 72.40 per litre.
EXAMPLE 15,

The product of two decimals Is 1.5008. If one
Solution Product of given decimals = 1.5008.

One decimal = 0.56.
The other decimal =1.5008 + 0.56

(1.5008 100]
Bl —

0.56 100
150.08
= =2.68.
56

Hence, the other decimal s 2.68.

of them s 0.586, find the other.

56)150.08(2.65
=112
380
-336
448
=448
0
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EXAMPLE 16. Each side of a polygon is 2.9 cm in length and its perimeter (s 17.4 cm. How many
sides does the polygon have?

Solution Let the number of sides of the polygon be n.
Length of each side of the polygon = 2.9 em.
perimeter of the polygon = (2.9 xn) em.

But, its perimeter = 17.4 em  (glven).
17.4 174

n-= = =6
29 29

Hence, the given polygon has 6 sides.

29xn =174 =

EXAMPLE17.  Find the average of 4.2, 7.4 and 8.8,

(4.2+7.4+8.8)
J

Solution Average of the given numbers =

. Nt B
3

Hence, the average of the given numbers Is 6.8.

EXERCISE 3D
1. Divide: |
(i) 131.6 by 10 (1i) 32.56 by 10 (i11) 4.38 by 10 |
(iv) 0.34 by 10 (v) 0.08 by 10 (vi) 0.062 by 10 i
2. Divide:
(i) 137.2 by 100 (ii) 23.4 by 100 ) (iii) 4.7 by 100
(iv) 0.3 by 100 (v) 0.58 by 100 (vi) 0.02 by 100
3. Divide:
(i) 1286.5 by 1000 (ii) 354.16 by 1000 (iii) 38.9 by 1000
(iv) 4.6 by 1000 (v) 0.8 by 1000 (vi) 2 by 1000
4. Divide: _
(i) 12 by 8 (ii) 63 by 15 (iif) 47 by 20
(iv) 101 by 25 (v) 31 by40 (vi) 11 by 16
5. Divide:
(i) 43.2by 6 (ii) 60.48 by 12 (iii) 117.6 by 21
(iv) 217.44 by 18 (v) 2.575 by 25 (vi) 6.08 by 8
(vii) 0.765 by 9 (viii) 0.768 by 16 (ix) 0.175 by 25
(x) 0.3322 by 11 (xi) 2.13 by 15 (xil) 6.54 by 12 :
(xiii) 5.52 by 16 (xiv) 1.001 by 14 (xv) 0.477 by 18 |
6. Divide:
(i) 16.46 = 20 (ii) 403.8 + 30 (i) 19.2 + 80
(iv) 156.8 + 200 (v) 12.8 +500 (vi) 18.08 + 400
7. Divide:
(i) 3.28 by 0.8 (1) 0.288 by 0.9 (ii1) 25.395 by 1.5
(iv) 2.0484 by 0.18 (v) 0.228 by 0.38 (vi) 0.8085 by 0.35
(vii) 21.976 by 1.64 (viii) 11.04 by 1.6 (ix) 6.612 by 11.6
(x) 0.076 by 0.19 (xi) 148 by 0.074 (xil) 16.578 by 5.4
(xiii) 28 by 0.56 (xiv) 204 by 0.17 (xv) 3 by 80
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8. The total cost of 24 chairs is T 9255.60- i Shirts
9. 1.8 m of cloth is required for a shirt. HoW many
cloth 45 m long?
trol. HO
10. A car covers a distance of 22.8 km in 2.4 1tres of p¢
1 litre of petrol? Jiere
11. A tin holds 16.5 litres of oil. How many such tins wi s
* De
12. The weight of 37 bags of sugar is 3644.5 kg 10all the
of each bag?

13. If 69 buckets of equ
each bucket?

14. Monica cuts 46 m of cloth into pieces of 1.

15. Mr Soni bought some bags of cement, each we
bags is 1792.8 kg, how many bags did he buy?

16. How many pieces of plywood, each 0.35 cm thick, are re
Hint. 1.89 m =(1.89x100) cm = 189 cm. '

17. The product of two decimals is 261.36. If one of the

al capacity can be filled with

——
—_—

EXERCISE 3E

OBJECTIVE QUESTIONS

Mark (/) against the correct answer in each of the following:

t of each ch

w much distance

qulrcd tol
weigh edt
586.5 litres of water, what s the capacity o

15 m cach. HOW ma
jghing 49.8 kg.

quired to make a pile 1.8

1. .06=7 .
3 3 3

(a) 5 (b) 20 (c) 500

2. 1.04=7
2 (b) 12 b Jin
(a) lg 5 25
2
i D

2 25

(a) 2.8 (b) 2.08 (c) 2.008
4. 6cm =7

(a) 0.006 km (b) 0.0006 km (c) 0.00006 km
5. 70g="7

(a) 0.7 kg (b) 0.07 kg (c) 0.007 kg
6. 5kg6g="?

(a) 5.0006 kg (b) 5.06 kg (c) 5.006 kg
7. 2km5m=7

(a) 2.5 km (b) 2.05 km (c) 2.005 km
8. (L.007-0.7)= ?

(a) 1 (b) 0.37 (c) 0.307
9. What should be subtracted from .1 to get .03?

(a) .7 (b) .07 (c) .007
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pe made from a piece of

pieces does she get?
If the total weight of all the

m is 17.6, find the other.

(d) none of these

(d) none of these

(d) none of these
(d) none of these
(d) none of these
(d) 5.6 kg

(d) 2.0005 km
(d) none of these

(d) none of these

1old 478.5 litres of of]?
1ally, what is the weigh;

9 m high?
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10. What should be added to 3.07 to get 3.5?

(a) .57 (b) .34 (c) .43 (d) .02
11. 0.23x0.3 =7

(a) 0.69 (b) 6.9 (c) 0.069 (d) none of these
12. 0.02x30=7°

(a) 6 (b) 0.6 (c) 0.06 (d) none of these
13. 0.25x08=7

(a) 0.02 (b) 0.2 (c) 0.002 (d) 2
14, 0.4x0.4%x04=7°

(a) 6.4 (b) .64 (c) .064 (d) none of these
15. 1.1x.1x.01="7°

(a) .011 (b) .0011 (c) .11 (d) none of these
16. 2.08+(.16)="?

(a) 13 (b) .13 (¢) 1.3 (d) none of these
17. 1.02+6=17°

(a) 1.7 (b) 0.17 (c) 0.017 (d) none of these
18. 30.94+0.7="7°

(a) 44.2 (b) 4.42 (c) 442 (d) 0.442
19. 2.73+1.3=7

(a) 21 (b) 2.1 (c) 0.21 (d) none of these
20. 89.1:-22="7 :

(a) 40.5 (b) 4.05 (c) 41 (d) 41.5
21. 0.5x0.05="7°

(a) 0.25 (b) 2.5 (c) 0.025 (d) none of these

—

ﬁ'hings to Remembea

1. The fractions in which the denominators are 10, 100, 1000, etc., are known as decimal fractions.
2. Numbers written in decimal form are called decimals.
3. A decimal has two parts, namely, the whole-number part and the decimal part.
4. The number of digits contained in the decimal part of a decimal is called the number of its
decimal places.
5. Dectmals having the same number of decimal places are called like decimals, otherwise they are
known as unlike dectmals.
6. We have 0.1 =0.10=0.100, etc., 0.2 =0.20 =0.200, etc., and so on.
7. We may convert unlike decimals into ltke decimals by annexing the requisite number of zeros at the
end of the decimal part.
8. Comparing Decimals:
Step 1. Convert the glven decimals into like decimals.
Step 2. First compare the whole-number parts. The decimal having larger whole-number part is
larger than the other.
Step 3. If the whole-number parts are equal, compare the tenths digits. The decimal having bigger
digit in the tenths place is the larger one.
If the tenths digits are equal, compare the hundredths diglts, and so on.
9. Addition of Decimals:
Step 1. Convert the given decimals (nto like dectmals.
Step 2. Write the addends one under the other so that the decimal points of all the addends are in
the same column.
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10.

11.

12,

13.

14.

15.

16.

Step 3. Add as in case of whole numbers. der the dectmal polnts [n the addends,

Step 4. In the sum, put the decimal point directly un
Subtraction of Dectmals:
Step 1. Convert the glven decimals (nto like decimals. nat thelr dectmal polnts are I the %,
Step 2. Write the smaller number under the larger 0n¢ 59 -
column.
Step 3. Subtract as in the case of whole numbers.
Step 4. In the difference, put the decimal polnt dire
number.
Multiplication of Dectmals by 10, 100. 1000, elc.
Rules: (1) On multiplytng a decimal by 10, the dec
(1) On multiplytng a dectmal by 100, the decimal
and so on.
Multiplication of a Decimal by a Whole Number:
Step 1. Multiply the decimal without the dectmal polnt by the
Step 2. Mark the decimal point in the product to have as many
given decimal.
Multiplication of a Decimal by a Decimal:
Step 1. Multiply the two decimals without the dectmal potnt just
Step 2. Mark the decimal point in the product (n such a way tha
the product is equal to the sum of the decimal places (n the gt
Dividing a Decimal by 10, 100, 1000, etc.
Rules: (1) On dividing a dectmal by 10, the dectmal point is shifted to the le{: b{y fiﬂ;’ Piﬂf-‘e-
(ii) On dividing a decimal by 100, the dectmal potnt is shifted to the left by two ploce;
and so on.
Dividing a Decimal by a Whole Number:
Step 1. Perform the division by considering the dividend a whole number. '
Step 2. When the division of whole-number part of the dividend is complete, put the decimal pointix
the quotient and proceed with the division as in case of whole numbers.
Dividing a Decimal by a Dectmal:
Step 1. Convert the divisor into a whole number by multiplying the dividend and the divisor byz
suitable power of 10.
Step 2. Divide the new dividend by the whole number obtained above.

ctly under the dectmal polnts of the e

: .o 1o the right by ane plgc,,
| polnt Is shifte . )
oo !pm'nf (s shifted (o the right by tise Plticey

glven whole number.
places of dectrnal 05 there are | thy

like whole numbers.
t the number of decimal places |,
ven decimals.
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TEST PAPER-3

If the cost of a pen is ¥ 32.50, find the cost of 24 such pens.
A bus can cover 64.5 km in an hour. How much distance can it cover in 18 hours?
Find the product 0.68 x 6.5 x 0.04.
Each bag of cement weighs 48.5 kg. How many such bags will weigh 2231 kg?
Divide:

(1) 0.196 by 1.4 (11) 39.168 by 1.2 (111) 0.228 by 0.38
The product of two decimals is 1.824. If one of them is 0.64, find the other.

7. How many pieces of plywood, each 0.45 em thick, are required to make a pile 2.43 m

high?

Each side of a polygon is 3.8 cm in length and its perimeter is 22.8 cm. How many sides
does the polygon have?

B. Mark (/) against the correct answer in each of the following:

9.

10.

11.

12.

13.

14.

15.

16.

C. 17,

D. 1s.

1

2% =%
(a) 2.4 (b) 2.04 (c) 2.004 (d) none of these
1.008 = ?
2 1 2
(a) lg (b) 155' (c) IE (d) none of these
2kg5g="?
(a) 2.5 kg (b) 2.05 kg (c) 2.005 kg (d) none of these
012+15="7
(a) 0.8 (b) 0.08 (c) 0.008 (d) none of these
LI I1x.01=7
(a) .11 (b) .011 (c) .0011 (d) none of these
4669+23="7°
(a) 2.3 (b) 2.03 (c) 2.003 (d) none of these
What should be added to 2.06 to get 3.1?
(a) 1.4 (b) 1.24 (c) 1.04 (d) none of these
What should be subtracted from .1 to get .04?
(a) 0.6 (b) 0.06 (c) 0.006 (d) none of these
Fill in the blanks.
(i) L.O01+14 =...... (ii) 204 +0.17 = ......
(iii) 0.47x53=...... (iv) 0.023x0.03 = ......
v) 0.7)?%=...... (W1} (008) S
Write ‘T" for true and ‘F’ for false for each of the following:
(i) 0.5 x0.05 =0.25 (i) 0.256 x0.8=0.2
(iif) 0.35 +0.7 =05 (iv) 4x.4x.4 =064

(v) 6ecm =0.06 m
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Rational Numbers

s. whole numbers, integers ap,
tional numbers.

We have so far studied about the systems of natural number
fractions. We shall recall them here and extend our ideas to ra

NATURAL NUMBERS The counting numbers are called natural numbers.

Thus, 1, 2, 3, 4, 5, 6, ..., etc., are all natural numbers.

WHOLE NUMBERS Al natural numbers together with 0 (zero) are called whole numbers

Thus, 0,1, 2,3, 4,5,6, ..., etc., are all whole numbers.
Clearly, every natural number is a whole number but 0 is a whole number which i
not a natural number.

INTEGERS All natural numbers, 0 and negatives of counting numbers are called integers.
Thus, ..., —-5,—4,—-3.-2,-1.0,1,2,3, 4,5, ..., ete., are all integers.
1,23, 45,6,..., etc., are all positive integers.
-1,-2,-3,-4,-5,-6,..., etc., are all nedative integers.
Zero is an integer which is neither positive nor negative.
Clearly, a positive integer is the same as a natural number.

a
FRACTIONS The numbers of the form 5 where a and b are natural numbers, are calléd

Jractions.

2 3 11 102

, —, —, —, —, etc., are all fractions.
Thus 3'8' 5" 23

RATIONAL NUMBERS The numbers of the form g where p and q are integers and q #0.%

called rational numbers.
Examples of rational numbers

3 -6 -8 2
1. Each of the numbers 217 3 5 Is a rational number.

2. Zero is a rational number, since we can wrj — 9 W0
80 = 1 Wwhich is the quotient of ™

integers with a nonzero denominator.

3, Every natural number is a rational number.

54
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Rational Numbers 6b

We can write,

1 2 3
1=-,2=—,3=—,and soon.
1 1 1
n
In general, i{ n is a natural number, then we can write It as T’ which Is a ratlonal
number.

4. Every integer is a rational number.
m
If m is an integer, then we can write It as T which Is clearly a ratlonal number.

Thus, every integer is a rational number.
5. Every fraction is a rational number.

a
Let — be a fraction. Then, a and b are whole numbers and b # 0.

But, every whole number is an integer.
a
Thus, — is the quotient of two integers such that b # 0.

a
5 is a rational number.
Hence, every fraction is a rational number.

POSITIVE RATIONAL NUMBERS
A rational number is said to be positive if its numerator and denominator are either both

positive or both negative.
= 17 =
EXAMPLE Each of the numbers E. _1§ 1 —fz 90 is a positive rational number.

7' -8'9'-40"63
NEGATIVE RATIONAL NUMBERS
A rational number is said to be negative if its numerator and denominator are such that one
of them is a positive integer and the other (s a negative integer.

EXAMPLE Each of the numbers _5—3 % _7&. % is a negative rational number.

THREE IMPORTANT PROPERTIES OF RATIONAL NUMBERS

PROPERTY1.  If £ p_pxm
. If £ is a rational number and m is a nonzero integer, then s s

Thus, a rational number remains unchanged, if its numerator and denominator
are multiplied by the same nonzero integer.
For example, we have:

-2 (-2)x2 _(-2)x3 _(-2)x4 _(=2)X5 _

3 3x2  3x3 3x4 3x5

2 -4 -6 -8 -10
= —=—=—= B —

36 9 12 15
p+m

PROPERTY2. [f P s a rational number and m is a common divisor of p and q. then E = G ni

Thus, on dividing the numerator and denominator of a rational number by a
common divisor, {t remains unchanged.
For example, we have:

£=w=§. [HCF of 32 and 36 is 4]
36 36+4 9
LA o i [HCF of 27 and 63 1s 9]

63 63+9 7
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Mathematics for Class 7

r by the same noy,
nal numbe Lrq
On multiplying the numerator and denominator of a giver r;lf:ll?onal number.

number, we get a rational number equivalent to the gIVer ‘i on rational number by a compg,
Similarly. on dividing the numerator and denominator of a giv

ber.
ational num
divisor. we get a rational number equivalent to the giver , be obtained from the other,
nt if one car same nonzero number

Equivalent Rational Numbers

Thus, two rational numbers are said to be equivale by the
multiplying (or dividing) its numerator and denomtnator

Thus, equivalent rational numbers are equal.

ra

SOLVED EXAMPLES N
tionatl nt S:
EXAMPLEY.  Find four rational numbers equivalent (o each of the ra E
03 5 -8
()= i) — itt) —
3 (= ()
Solution \\’(’ ha\"(‘}: 3
@ S _3x2 _3x3 3x4 _3x5

4 4x2 4x3 4x4 4x5

2.8 9 15 5,

4 8 12 16 20 3 6 9 Eandﬁ
Thus, four rational numbers equivalent to a aregv12" 16 20

(ii]—5—= 5x2 _ 5x3 _ 5x4 _ 5x5
-7 (-7)x2 (-7)x3 (-7)x4 (-7)x5
5 10 15 20 25
-7 -14 -21 -28 -35

5
Thus, four rational numbers equivalent to — are

10 15 20 25
, , and :

-14 -21 -28 -35

(iii) -8 (-8)x2 (-8)x3 (-8)x4 (-8)x5

" 3x2  3x3  3x4  3x5

-8 -16 -24 -32 -40

3 6 9 12 15 EX

Thus, four rational numbers equivalent to ;;i are

— - -32 -40
16. 24' and . Sc
6 9 12 15

An Important Result

If the denominator of a rational number Is negative then w

|'{
e multiply its numerator '
denominator by -1 to get an equivalent rational number with Posmvé)cfenommator.

ExampLE2.  Write each of the following rational numbers with positive denominator:
& 7 =b =18 ;
=B -13' 3" =8
Solution We have:
& oxi-l -9
-8 (-8x(- 8’
7 _ 7x(-1) _ -7,
—12 - (-12)x (-1 127
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Rational Numbers 57

-5 _(-5)x(-1) 5

-2 (-2)x(-1) 2’
-13 _(-13)x(-1) _13

-8  (-8)x(-1) 8

-5
EXAMPLE3.  Express T hads rational number with positive numerator.

Solution We have:
:5“» _=5)x(-1) 5
13 13x(-1) -13

-4
EXAHPLE' &  Express - as a rational number with

(i) numerator = -12, (ii) numerator = 20,

—
Solution (i) Numerator of 3 is —4.

By what number should we multiply (-4) to get (-12)?
Clearly, such number is (-12) + (-4) =3.
So, we multiply its numerator and denominator by 3.
-4 (~41x3 =12
7 7x3 21
~4_-12,

Hence, — =
7 21

(ii) Numerator of _74 is —4.
By what number should we multiply (—4) to get 20?
Clearly, such number is (20) + (-4) =-5.
-4 (-4)x(=5) _ 20
7~ 7x(-5) -35
-4 20

Hence, — = -
€ence 7 _35

-3
EXAMPLES.  Express B as a rational number with

(i) denominator = 32, (i) denominator = —40.

-3
Solution (1) Denominator of B is 8.

By what number should we multiply 8 to get 327
Clearly, such number is 32 + 8 = 4.
So, we multiply its numerator and denominator by 4.
-3 (-3)x4 -12
8 8x4 32
-3 _-12.

Hence, — =
8 32

-3
(ii) Denominator of E_ is 8.

By what number should we multiply 8 to get (—40)?

Clearly, such number is (-40) + 8 =-5.
So, we multiply its numerator and denominator by (-5).
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N JooCWMx(-h) 15
8 BN -0
lh‘]“'(\' lﬁ .
“ 10
EXAMPLES.,  fovpyrece DU
APTess - o as aratlonal number with denominator = 4.
S‘ . El
Ruton Denominator of 39 Is A8,
A8
lf.\' what number should we divide 48 to get 472
Clearly, such number s 48 + 4 = 12,
S0, we divide tts numerator and denominator by 12.
~36  (-86)+12 -3
_‘H -‘h‘| 12 = ‘I "
-36G -
Hence, --—h .. < _“ :
a8 q
EXAMPLE 7. S
o s —aB e rational number with denominator = 5.
5 -
Solution Denominator of — — 1s - 45.

—-45H
By what number should we divide (- 45) to get 57
Clearly, such number is (-45)+ 5 = (-9).
So. we divide its numerator and denominator by (=9).

27 _ 27+(-9) -3
—45 (-45)+(-9) 5
2 -3
Hence, i - ;
-45 5

STANDARD FORM OF A RATIONAL NUMBER

A rational number P s said to be in standard form, If q is positive, and p and q have no
q

common divisor other than 1.

METHOD In order to express a given rational number in standard form, we first convert it
into a rational number whose denominator is positive and then we divide its
numerator and denominator by their HCE.

EXAMPLES.  Express each of the_followlng numbers in standard_form:
) -3

2
21
i) —
L 35 (i 40
' ber 1s 5 21)35(1
Solution (1) The given number 18 55
HCF of 21 and 35 1s 7. 13210
& ¢ - ator -14
So., we divide 1ts lll‘llllLI'-ll()I' and denominator by 7, 2 e
a1 _BLET 8 iy
35 35+7 5 o
2.2 (in standard form).

Hence, 5—5- = 5
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- Rational Numbers 59
() The given number s _‘—‘E ' =N
10 32)40(1
HCF of 32 and 40 1s 8, B .
So. we divide tts numerator and denominator by 8, 8]322[4
32 (-32)+8 -4 ==
10 RO 5 (in standard form). -5

EXAMPLE 9. l-l\'pn-..;:ﬁ each of the following numbers in standard _form:
e -36
g (it
-45

I

&7}

sotution (1) The given number ts 2= .

Its denominator is negative.
So, we multiply its numerator and denominator by (-1). 22)55(2

22 22x(-1) =22 o

-55 (-55)x(-1) 55 T11)22(2

The HCF of 22 and 55 is 11. =22
So, we divide its numerator and denominator by 11. =

-22 (-22)+11 -2
55 55+11 5

Henc 22 -22 =
55" 55 5
-36

(i1) The given number is =t

(in slahdard form).

Its denominator is negative. _ |
So, we multiply its numerator and denominator by (-1). 35];12[1 :
-36 _ (-36)x(-1) " 36 —9)36(4
~45  (-45)x(-1) 45 s

HCF of 36 and 45 is 9. X

So. we divide its numerator and denominator by 9.
36 _36+9 _ 4
45 45+9 5
<30 26 i (in standard form).

Hence, :2-5— = ~4—5— =5

7
EXAMPLE 10.  Express 22/; in standard form.

-247 -
Solutton The given number is 598 20812471
HCF of 247 and 228 is 19. _221?)}272_53[12
So. we divide its numerator and denominator by 19. 19
-247 (-247)+19 _-13 —3g
208  228+19 12 —33

-247 -13
~<%’ _Z°" (in standard form).
Hence, 228 12
a. «C

o (axd)=(bxc). b><"d

h eg—E
, we hav =

a c
PROPERTY3.  For any two rational numbers T and q
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E = -]’
XAMPLE11.  Show that =13 and —- are equivalent rational numbers.
18 -6
Solution We have: -15 v5
(<15)x(-6) =00 and 18x5 =90 18- g
= (~15)%x(-6)=18x5
= Z35_5
18 -6
=15 5
Hence, 18 and g are cquivalent.
EXAMPLE12.  Fynq X such that _—g& and %1- are equivalent rational numbers.
Solution It is given that ﬁ e
8 -24
-3 X
8 "Tof = 8Xx =(-3)x(-24)
= 8xx=72
72

= x=§=9.
Hence, x =9,

EXERCISE 4A
1. What are rational numbers? Give examples of five positive and five negative rational
numbers. Is there any rational number which is neither positive nor negative? Name it.
2. Which of the following are rational numbers?

5 -6 /d -8
i) — i) — ili) — (iv) — 6
( = (ii) = ( T BT (v)
0 1 0
- iii) — by —
(vi) -3 (vii) O (viii) ! (ix) 0 (%) =
3. Write down the numerator and the denominator of each of the following rational numbers:
8 5 ’ -13 -8
= i) — (i) — (iv) —
D o W 5 15 11 e
4. Write each of the following integers as a rational number. Write the numerator and the
denominator in each case.
(1) 5 (i) -3 (i) 1 (iv) O (v) =23
5. Which of the following are positive rational numbers?
3 -11 -5 37 0
3 1) fi1) —. (iv) — V) —
" -5 W 15 -8 53 ( )3
(vi) 8
6. Which of the following are negative rational numbers?
w25 wo ( =2 (v) 4 V) =6
—# 7 -9
1
(vi) —5
7. Find four rational numbers equivalent to each of the following,
: - 7
6 = (1) —— (iv) 8 (V) 1
W = ) = 15
(vi) -1

y
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R
g. Write each of the followlng as i rational number with positive denominator.
12
i~ (ay ! (my -8 il
- -2 -19 -6
5
0. Express 8 as a ratlonal number with numerator (1) 16, () ~10,
A
10. Express —as arational number with denominator (21, (1) -=356,
-12
11. Express ” as a rattonal number with numerator (1) =48, (1) 60.
-8

12. ExXpress n as a rational number with denominator (1) 22, (1) -55.

14
13. EXpress —g as a rational number with numerator (1) 66, (1) =70.

13
14. Express ~8 as a rational number with denominator (1) =40, (1) 32.

e

15. Express -a- as a rational number with numerator (1) -9, (1) 6.

84
16. Express C1a7 as a rational number with denominator (1) 7, (11) -49.
17. Write cach of the following rational numbers in standard form:
35 8 -27 -14
i) — ) — i) — v) —
49 -36 i 45 v -49
91 -68 -87 299
W — (vi) — vil) —— vill) =——
-78 119 : 116 o -161
18. Fill in the blanks:
“] -_9_= ...... = 27 =_45 (“] £= _,18 =::
B 20 i senne 11 ... 44
19. Which of the following are pairs of equivalent rational numbers?
) = ap S =8 ay 2,238
7 21 -8 16 4 -16
7 -28 3 -1 2 3
v) —, — (V) —, — vl) =, =
b 15 60 12" 4 3 2
20. Find x such that:
-1 8 7 X 3 X
—=— i) —=— () —=——
i 5 b -3 6 5 -25
- -48
(iv) 1:_3.=_.6.E (v) E=—4- vl) ——=2
6 X X X
21. Which of the following rational numbers are equal?
8 -10 -3 7 -8 15
) == === (i) — and — () — and —
g T o 21 14 02l

22. State whether the given statement is true or false:
(1) Zero is the smallest rational number.
(11) Every integer is a rational number.
(i11) The quotient of two integers is always a rational number.
(v) Every fraction is a rational number.
(v) Every rational number is a fraction.

|
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\ Mathematics for Class 7

In the previone PFEPHESENTATIDN OF RATIONAL NUMBERS ON REAL LINE
Let us review i ASS we have learnt how 1o represent integers on the number line.

Draw any ;
= lht:ul\%lllm‘\. Nke o POt O on (1, Cal
repres *l' Inl O. Such a distance is 1
\‘.\ll l 'l(\ il]l\“" ¥ :
lnlt‘gors—l, -2 ”‘.;\L—‘-llh 12,8 4

HLO (zero). Set off equal distances on the right as well as
Is known as a unit length. Clearly, the polnts A, B, C, D, g
) .5 respectively and the points A”, B, C’, D', E’ represent the
D respeet ively.

-.ﬁ__f_-___p_‘__g‘__u'xgnncn

el S T TR N s T (e S

;li‘th:l\ We may represent any inte
S 10 the right of O and eve

Similarly, we
Consider the

ger by a point on the number line. Clearly, every positive integer
Y negative integer lies to the left of O.

nt rational numbers.
following examples,

can represe

EXAMP present >
LE1\.  Represent 5 and -5 on the number line.

Solution Draw a line. Take apoint O on it . Let it represent 0. Set off unit lengths OA and 0OA’
respectively to the right and left of O.
Then. A represents the integer 1 and A’ represents the integer —1.
A P’ 0 P A
P 2 1

Now. divide OA into two equal parts. Let OP be the first part out of these two parts.
Then, the point P represents the rational number &,

Again, divide OA’ into two equal parts. Let OP"be the first part out of these 2 parts.

Then, the point P’ represents the rational number —% .

2 2
EXAMPLE2. Represent 3 and -3 on the number line,

Solution Draw a line. Take a point O on it. Let it represent 0. From O set off unit distances OA
and OA’ to the right and left of O respectively.

Divide OA into 3 equal parts. Let OP be the segment showing 2 parts out of 3. Then,

the point P represents the rational number 5"

I

P
213

AP

1 i
T T

-1 =23

ot+o

i
T

—_

Again divide OA’ into 3 equal parts. Let OP’be the segment consisting of 2 parts out

P ts the rational b -
of these 3 parts. Then, the point P’ represents the rational number 5

13 -13 :
Represent 5 and 5 on the number line.

EXAMPLE 3.
Draw a line. Take a point O on it, Let it represent 0.
Solution
13,3 3
s =0==2%
Now. 5 5 5

m O, set off unit distances OA, AB and BC to the right of O. Clearly, the points A, B

r he integers 1, 2 and 3 respectively. Now, take 2 units OA and AB.

and C reprcsﬁ'lll t
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—
and divide the third unit BC into 5 equal parts. Take 3 parts out of these 5 parts to

reach at a point P. Then the point P represents the rational number ?;- :

C' p B’
T {
135 5

L+>
c+0
— T

Nz
:
w+0

gf-"

1

Aga"]l:lfl‘ﬁm O. sct off unit distances to the left. Let these segments be OA’, A'B’, B'C’,
etc. Then, clearly the points A’, B’ and C’ represent the integers -1,-2, -3
respectively.

5

Take 2 full unit lengths to the left of O. Divide the third unit B'C’ into 5 equal parts.
Take 3 parts out of these 5 parts to reach a point P".

Then, the point P’ represents the rational number s,
5

-13 S
Now, — = — sl |
5 [2+ }

Thus, we can represent every rational number by a point on the number line.-

COMPARISON OF RATIONAL NUMBERS
It is clear that:
(i) every positive rational number is greater than 0,
(ii) every negative rational number is less than 0.
How To Compare Two Rational Numbers?

Step 1. Express each of the two given rational numbers with positive denominator.

Step2. Take the LCM of these positive denominators.

Express each rational number (obtained in Step 1), with this LCM as the common
denominator.

Step 3.

Step 4. The number having the greater numerator is greater.

ILLUSTRATIVE EXAMPLES

EAMPLE1.  Which of the two rational numbers is greater in each of the following pairs?
2 -3 -9
= — iii) —or 0
{i)soro (i1) 3 or0 ( 15
2
r than 0, we have: 5 > 0.

-3
number is less than 0, we have: 3 < 0.

Solution (i) Since every positive rational number is greate

(ii) Since every negative rational

-9
(ili) Since every negative rational number is less than 0, we have: T < 0.

- 2
EXAMPLE 2, Which of the two rational numbers Ty and =T is greater?

-4

0] ==
ne number 11

Solution

R ot
The other number = —7 = 711y (—1) 11
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S *4 —2
ince -4 < -2, thercforc X7
ch(‘c ::1_ < 2
= 1 { reater?
. 18/
Sia. Which of the two rational numbers — and
itive denominator.
Selutton First we write each of the given numbers with a pos
2 ox(-1) _ 2
One number = — = —— e
-3 (-3)x(-1 3
-4

The other number =

=
Now, the LCM of the denomin

ators 3 and 51s 15.

-2 _(-2)x5 _-10
3 3x5 15

-4 _(-4x3 _-12

Now, -10> -12

-10 -12
= @ — > ——
15 15
-2 -4
= — > —.
3 5
-2 -4
Hence, — > —-
en 3 =

. =3 ~* in ascending order.

EXAMPLE4.  Arrange the rational numbers — 5 ' 210" B

Solution First we express each of
7 7= -7,
-10 ( 10)x(=1) 10
-3 -7 -5
So, the given numbers are 3 1_0— 5
LCM of 5, 10, 6 =(2x5x3) =30.
-8 [-giwe <18 -7 7% 2% 2|5—10-
Now. — ="g.5 ~ 8010 10x3 30 5(5—5-3
-5 (-5)x5 _-25 1—1-3
and -~ ="g,5 30
—25 -21 -18 i -5 :z<ﬁ
Clearly. "< 30 <30 " "6 10 5
- ]
Hence. = < T1p =5
4 -5 7 -2
IS =y Ty . rder.
EXAMPLE 5. Arrange the rational numbers T e and in descending 0
ve:
First we express each of the given numbers with positive denominator: We ha
Solution 4 Ax(-1)] =4 7 Tx(-1) _7
P e == = —
-9 [-*QJX(—.” 9 -18 (-18)x(-1) 18
=4 =8 ] ~F

the given numbers with positive denominator. We have:

So, the given numbers are —=, W
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EXAMPLE 6.

Solution

EXAMPLE 7.

Solution

EXAMPLE 8.

Solution

= five ration

Rational Numbers 65
LCM 09,1218, 3 = (3x3%x2x2)=236.
oo :ﬂ y (-4)x 4 16 3/19—12—18—3
"9 Yo7 _36: 3(3—4—6—1
2(1—4—2—1

:E_[—S]x:} -15
12 12x3 36
=7 _(-7)x2 _-14
18 18x2 36
-2 _(-2)x12 -24

3 3x12 36
Clearly. i olo, =16 et
36 36 36 36
-7 -5 -4 -2
—>—>—>—.
18 12 9 3
List five rational numbers between -2 and -1.

We may write, -2 = % and -1= ﬁ
6

-12 -11 -10 -9 -8 -7 -6
Clearly, < < < —— < — < —
¥ 6 ° 8 86 B 86 6 86
-11 -b -3 -4 -7
= —2¢—<—<—<—<—< -
g8 e s et
— five rational numbers between —2 and -1 are

-11 -5 -3 -4 d -7
— W == = a-rl T
6 3 2 3 6
List six rational numbers between -l and 0.
-7

We may write, -1 = =

7 -6 -5 4 -3 -2 -1

Clearly, —-<—-<5 <777 "7 " 7
-6 -5 -4 -3 -2 -1
= -1< —7— < —< —?— - 2 7

7
— six rational numbers between —1 and 0 are
—6 —§ —4 —§ =2 -1
— e e ! oy o an —
T ooy 7 7
-4 -2

List five rational numbers between 3 and S

LCM of 5 and 3 is 15.
=4 =% 3_£_-12x3=—36 and —

1—2—1—1

-2 -2 5 -10_-10x3 _-30

I—— _ =—X _ -_
= xXy=T=(gx3 45 3 8 5 15 15x3 45

5 5 3
-36 -35 -34_

=he & —
Clearly, — == < 7o <45 45 45 45

= = - -31 -2
-4 -7 -34 -11 32( 3 ..

2y —g— < ETE S YT 48 3

5 9 45 .
al numbers between —5— and —3— are

-33 -32 _-31 =30
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Mathematics for Class 7
Three
; Important Properties of Rational Numbers ol 18 -
e For each rational number x. exactly one of ”w'fa{llﬂll - 0‘ '
x>0 (1 x =0
Propel'f)' 2. For any two rational numbers X and Y. exﬂ(:”y oni(,;it]g};‘fgc;}fo”()!u[ng Is frue:
“} X > y “”x:y { .
g >yandyy > 2 then x > z,

P
roperty3.  If x, y and z be rational numbers such that

EXERCISE 4B T
1. Represent each of the following rational numbers on the number ge.
W (1) 2 (i) = w 2 v 2
3 = 3 3"’6 8
o =1 - -12 ~4
(vi) — vit) =3 vitt) ——— (x) — g =3
3 (vii) 3 (viii) 7 -5 3
2. Which of the two rational numbers is greater in each of the f05110W1:;1g pairs?
. 5 -3
(1) 6 °r 0 (i) = or 0 (11) 8 org
L -1 -17
(iv) Zor_5 (v) :‘_501._5__ (vi) ——s—or——
11 -11 4 4
3. Which of the two rational numbers is greater in each of the following pairs?
5 =3 4 -8 oy —12
(1) Zgr— ii) — or — (iif) —— or —3
= or—2 (ii) — or — 5
¥ -5 4 -7 9 7
() L or =2 v Lort P B
-8 @ et T13 ' C12
4. Fill in the blanks with the correct symbol out of >, = and <:
o= 8 I i -2 ... 2
7 -13 -13 91 5
g o2 B W] 05— wm=2__.2
3 -8 -5 10
5. Arrange the following rational numbers in ascending order:
13 - <
TR w=2.5 -1 9
5°10°15 30 4'-12"16"-24
quj -8 7 AL AT wm2d 5 1
10’ -15" 20 -30 3'4'-6"12
6. Arrange the following rational numbers in descending order:
-2 7 -11 19 -13 8
g 72 L j 52,2 1
(1 5 '=10" 18 =30 2 8 '-8"'3
-4 5 -7 2
[ul] —— _-_-‘_?:l ig'ja (lv) _E__'_l_l__._:z 9"
g9 '-1 -30 -15"10'5

Which of the following statements are true?

(i) :'3_ lies to the left of O on the number line,

il :1_2_ lies to the right of 0 on the number line.
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r-"'---__

1 -5
(1i1) 3 and = lie on opposite sides of 0 on the number line.

-18
(lv) — lies to the left of O on the number line.

-13

-5 -5
(v) oy lies on the right of - on the number line,

8. Find five rational numbers between -3 and -2.
g. Find five rational numbers between -1 and 1.

10. Find five rational numbers between = and — -

-1
2

ADDITION OF RATIONAL NUMBERS

Suppose we have to add two given rational numbers. First convert each of them into a rational
number with a positive denominator.

cASEIl. When Denominators of Given Numbers are Equal:

EXAMPLE 1.

Solution

EXAMPLE 2,

Solution

Let £ and % be any two rational numbers.
Then, we define - I iptr)
Q9 49 q

Thus, in order to add two rational numbers with the same denominator, we
simply add their numerators and divide the sum by the common denominator.

Add —g- and :;)—3 .
We have:
5,013 _5+(18) =8 . 5. 15. g
9 9 9 9
7

3
Add -—_ﬁ and 1—1

We first express L as a rational number with positive denominator. We have:
-11

7 7x(-1) -7

11 FIDx(D 1

_7_+_3_=__7.+§_=[_—M=_-_4 [.-. (_7]+3=_4]_
<1111 3F A 11 11

CASEIl. When Denominators of Given Numbers are Unequal:

Step1,

Step 2,

Step 3,

.

Take the LCM of the denominators of the given rational numbers.

Express each of the given rational numbers with the above LCM as the common

denominator.

Now, add the numbers as shown in Case L.

4
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EXAMPLE 3.

Solutton

EXAMPLE 4,

Solution

EXAMPLE 5.

Solution

EXAMPLE 6.

Solutlon

)

Add -~ 4
1 and '
9 ""d 4, LCM ol 3 and 4 Is 12

The denominators of the piven rattonal pumbers are:
- %) ' ¢ ] o [}
, 2 (-2)x4 H a dx3 9
Now, P and S = S =
I‘ :‘\li I‘-! -l ‘I‘\n‘ I
2 3 -8 9 (-81+9 1

= g \
3 4 12 12 12 12
7 11
-27 lH

g

Stmplify:

First we express as  rattonal number with positive denominator. We haye,

-

7 __™Tx(=1) _=7
-27  (-27)x(-1) 27
So, the required sum is v 4 + LA
27 “18 3[27—18
LCM of 27 and 18 = (3x3x3x2) =54 3l 96
=7 (2 -1« 11x3 33 —_—
- i IS =-l—1 and l—l-=————,-=;—" 3—2
27 27x2 54 18 18x3 54
7 11 e A7 1
-27 18 2.7 18
_-14 33 _(-14)+83 19
" 54 b4 54 54
Hence, the required sum is —4—
adi 2 ke
dd — and —
£ 8 12
The denominators of the glven rational numbers are 8 and 12.
LCM of 8 and 12 =(2x2x2x3)=24.
-3 (-3)x3 -9 -5 (-5)x2 _-10
e e——as—and — = ' 2(8—12
Now. == =" 3 ~2a 7 12 12x2 24 I
-3 -5 _-9 -10_(-9)+(-10)_-19 __E_::s——
— e B — T - .
8 12 24 24 24 24 2
-5

9
. ? S
Adu‘ am 12

erllm., cuch of the given numbers with positive denominator, we have:

9 qx_{_.l_)—=_—9- and . - (=5)x(-1) _5.

~16 ~(-16)x(~1) 16 =12 (-12)x(-1) 12
-9 b
So, the require TRETH

LCM of 16 and 12 = (2x2x4x3) =48,

9 (-9)x3 =27 5 5x4 20
NoW — == * 2 and = i
16 16 x3 48 12 12x4 48

9 -5 _-9 5 _-27 20 (-27)+20 -7

____-+——-——:-——+ e
16 -12 16 12 48 48 48 48
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EXAMPLET: Find the sunt: [-q—d T + fﬁl ]

The denominators of the given numbers are 9, 12, 18.

Solution
LCM of 9, 12, 18 = (3x3x2x2)=36.
:3_ (-5)x4 . -20 -7 _ (-7)x3 _ =21

9—]2—-]8
= e —— 3—4—6
9 9x 4 36 '12 12x3 36 e
ll__llx2_%2_ : —
18 18x2 36 e
-5 -7 11 =20 =21 22
it e S e
9 12 18 36 36 36
_(-20)+(-21)+22'(-41)+22___1§
36 =7 3 36

-19

Hence, the required sum is T

and

N \ ¢a \ W
DT T — - ——

paMpLES.  Express each of the following rational numbers as the sum of an integer and a
rational number:
= (1 22
6 5
Solution We have:
19 1 1
) —=3==3+—"
: 6 6 6
5 5 5

2 -2
= - 4 —_ = —4+ e [
pMPLES.  Rahul walks gkm from a place P towards east and then from there l% km

towards west. What is his position now from P?
covered towards east by positive sign.

. 2 5 [ |
Rahul's final distance from P= |:-§ -1{—1 5 ):| km 5 )

2, (20 g D
-[3+(6]]km— 6 km

Solution Let us denote the distance
Then. the distance covered towards west would be negative.

=:zkm=-llkm.
6 6

Rahul is at a distance of lé— km from P towards west.

EXERCISE 4C
L. Add the following rational numbers: é
12 3 -2 1 3 1 -5
)22 anid 2 ) =2 and = (1) — and — i i
7 7 5 mie -8 8 w T s
v) 2 and -1l (vi =2 and o (vil) =17 and 2 e D '
-13 ~13 ) 9 9 9 9 ) 7 Ro -7 I
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—__-_-—_-—'-'_'———__
2. Aqd
. th; following rational numbers: 1 } = 5
i == F (iv) — ol
) —— and % (ii) %‘i and % (i) -4 and 2 27 S 18
s B - w —I 2? —-15
(v) =5 -7 1 1 :_53 e (viii) and —
36 and 1—5 (vi) — and __2? (vii) 24 anc 18 i
3. Ewvaluate:
-3 = 11 3 .4
| g =12 3 =4 () — +—+—
55 W —=aZe— 12 -8 4
" = o = -13 5 -1
{“’]__l__ﬁ_‘_é‘L (v) -3 l*:g (Vi) —— + —+—
Q 12 18 = ‘g 5 8 16 4
4. Stmplify
-8 i - 7 11
(1) -_—*—g— (i) =L+ 13_..-.2_‘ (i) =1+—+—
1S -3 10 -15 20 -9 12
R | 5 -9 2 -3
(iv) —-1....2___2 (v) 2‘—_1‘:3 (Vi) — +—+—
39 26 2 3 11 3 4
5. Express each of the following rational numbers as the sum of an integer and a ratiorny
number: -
) - =11 -925 -103
(i) = ij i (iv)
5 (ii) = (iii) 20
R —

SUBTRACTION OF RATIONAL NUMBERS

For anv two rational numbers % and d£ we define:

We say that the additive inverse Qfé:- is (_?CJ

a c) a _(add.iu've inverse of < |-
b d

b d |
()£} 63)

SOLVED EXAMPLES
Find the additive inverse of:
-12

EXAMPLE 1. s
2 = 8
03 ) —— () — ) =12
L 9 7 -13 (iv) 213
5 -5
Solution (i) Additive inverse of 3 is =
15 15

(ii) Additive inverse of —-7— is =
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———
8 8x(-1) -H
) 213 7 13)x - 13
So, its additive Inverse 1s e
-12 (- 12)x (- 1) 12
(V) 13~ (<13)x(-1) 13
So, Its additive inverse 1s .,1_3
3 ‘ -5 -
pAMPLE2.  Subtract (1) — from %. (1) —')fmm ~
4 3 7 5
solution  We have:

EXAMPLE 3.

Solution

EXAMPLE 4.

Solution

EXAMPLE 5,

Solution

2 3) 2 3
122 a2l e i
(3 4 ] 3 +(addlllvc Inverse of 4J

2 -*3 8+( -9) -1

12 12
-2 5 2
) — —-(——}_ —5——+ additive Inverse of 75]

5 7

-13
The sum of two rational numbers ts -5. If one of the numbers is —é—.ﬂnd the other.

Let the required number be x. Then,

6 6

_-5.18 [ _[71_3']=
1 6 ' 6
-30+13 -17

=76 6

=17

Hence, the required number is T

-7 4
What should be added to 5 to get 5?
Let the required number to be added be x. Then,

-7 4 _4 (7
?+x=§ = x—g 8

N

(32+63) _95
i 72

5
Hence, the required number 1S —= =3

-2 5
What should be subtracted from T to get E?

Let the required number (0 be subtracted be x. Then,

13
6
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-2 5 -2 5
= —X== — =—+X
3 "6 = 36
3 5 =2.79
= X= —3—- - 6 = —5' B
3 _
{_"‘] + [—___1 - :.9.-' = —-g‘
- 6 6, 2
Hence, the required number is :2—- :
" EXERCISE 4D
1. Find the additive inverse of: 3 - _11
i) 5 (i) -9 (i) 5
1
= =13 :
2. Subtract: . = -
@ 3 fromi (ii) =5 from 1 (iil) — from = (iv) — from -1
: > : ? 932 6 -4
=18 -13 vii) —— from 7 (viii) -7 from —
(v) 3 from 1 (vi) - from O ( 75 5 -
= -3
(ix) 2 from = (x) 5 from —
9 3 5
3. Evaluate: " | T " i _E
iy o= (i) -3-= T B v -
! 4 5 7 24 36 1
- -5 =2 -5 -3
. L A— i) 222 itt) ==
9 -3 11 -11 14 7 -8
-36 49 33 -19 '
4. Subtract the sum of Tl and 55 from the sum of 3 and -——4
4 5
5. The sum of two rational numbers is 21 If one of them is -7—' find the other.

_3 3
6. The sum of two rational numbers is = If one of them is = find the other.

-15
The sum of two rational numbers is -3. If one of them is .._7 _find the other.
-4
8. The sum of twWo rational numbers is T If one of them is -5, find the other.

-3 5
9. What should be added to = to get IE?

-12
10. What should be added to = to get 3?

_5 _2
11. What should be added to = to get T 2

2
12. What should be added to 9 to get -1?
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.r"""—'.‘-—-__

13, What should be added ln[: I‘

-3
14. What should be subtracted from "y lo get —’ ?

13,22 Tismm 19
- " Al
g | "
3

6
= -5

z LS
15. What should be subtracted from Y o get —7
r - G

.

16. What should be subtracted from ? to get 1?

MULTIPLICATION OF RATIONAL NUMBERS

The product of two rational numbers is defined below.

product of two rational numbers =

Product of their numerators
Product of their denominators

Thus. for any rational numbers % and g. we have:

aX_C_
(b d

EXAMPLE 1.

Solution

EXAMPLE 2.

Solution

(bxd)

]_ [axc]_

SOLVED EXAMPLES
Find the product:

-5 4
(i) gxg . (ii) %x[—s—) (ﬂ[}[ ]xﬁ

We have:

258259 10
3 7 (3x7) 21

{11) o T2 o,
8 4x8 32
4 il 6 _(-4}x6_—24
(1111[5 ]xG [5 )x(l]- .
_ -36 -14 -8 39
Simplify: () ——X—g~ ()%=
We have:
-36 -14 (-36)x(-14)
(1) X =
7 9 7%9
2
_ M [+ product of two negative integers is positive]
a, X8,
=§=8.
1

(ii) First we write E% in standard form.

39 _389x() -39
—_4 -4x(-1) 4
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Now, -8 5 39

= 3

= e W LT

re——

B _

13-4 " 13" 4 13x 4
- 8? x39° " t of two negative integ.
B 13, x—dT ke pradue s DOSltweI
G
=7 =6.
EXAMPLE 3,
Stmplify: ru%x(—‘n (li}—36x[—§]
Solution We have:
1 7 _(-4) 7x(-4)
4= —x| —|=
18 IBX[ 1 ) 18x1
—(7x A2
= .ﬁ%_;ﬁ [ product of a positive integer and a negatiye inte
9 isa negative mtegel‘l
14
9
(i) _ggx =3 _(-36) (-5) (-36)x(-5)
1 9 1x9
4
= Sﬁgx - [+ product of two negative integers is positive]
1
= 20.
. -5 63 -11 -21
EXAMPLE 4. Simplify: (i) — v
ply: (1) 9 ><—100 (i) 9 X—44
—-100 (-100)x(-1) 100
5,63 _-5 63
9 -100 9 100
(-5)x(-63) B!'xs87
— = .. - o =Ctb
9x100 8, x106,, b: (-a)x(-b)=cl
-,
20
“ -5 y 63 7
ence. 79" 100 20
= |, ~2L_ (F20xD 21
(1) Clearly —4 = Catyx(1) 44
-11 21 _-11 21
9 —-44 9 44
(-11)x21 -M'x217 _ (@
= = [ (-a)xb=
9x 44 By x4, :
W
12
-11 -21 -7

Hence, —9—'

1
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EXAWPLES. A ca; s moving atan average
in7 2 hours?

solution  Distance covered in 1 hoyr = 562 km = 284 km
5 5 :

Distance covered in 7.1_ hours = 284142 159
2 B, 2,

=426 km.
Hence, the required distance is 426 km.

EXERCISE 4E
. Multiply:
3, 5 9. 32 7
-2 8 -12. 10 25. 3
(iv) — by — (V) —=py— A g O
3 77 5 Y 3 b S 35
-7. -40 -36_ 20 -13. =25
(vi) — by — (vill) — =2 (x) =2 py —=
10 Y 21 5 Y3 15 Y 26
Simplify
M) S x o) =Lx2 i 3, =2
205 30 14 -18" 20
gy 9. ~16 _gayu—L vy 16 14
(iv) ?XT (v) 32)-:36 ( _21>< =
. Simplify: "
7 -19 -3 4
B i) ——=x16 (i) x>
) %48 () = 2 g
: 17 -13 {vi]__g. 64
U -18x o Wl —5x-10 16 27
. Simplify:
- -14 6
0,2 (0,5 (152 (2
8 13 9 -2 K. 8 b
6 -22) (26 -10 (iv) (ﬂ x-_]_[‘_x_]
D] e o ) =g —
[55’: 9 J (125 39) A L B

1
1 — tre.
- Find the cost of3§ metres of cloth at¥ 402 per metre

4
Speed of 56 5 km/h. How much distance will it cover

2
Z kmy/h. How much distance will it cover in
+ A bus is moving at an average speed of 463 k

2
2 3 hours?

I
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RE
If th

Thus, the Feciprocal of

D _

Mathematics for Class 7 \

CIPROC
e prodAL OR MULTIPLICATIVE INVERSE OF A RATIONAL NUMBER
uct of two rational numbers s 1 then each one (s called the reciprocal of the ot

he
= T
' b

a b a
B Is — and we write, [ —
a

Clear] ’ ’
Y. () reciprocal of o does not exist.
(1) reciprocal of 1 45 1.
(i11) reciproceal
al of ~11is -1.
EXA
MPLE 1, Wruclgown the reciprocal of:
-8
(1) 3 (i) - (i) -6
Solution We have:
(1) Reciprocal of 18 is L
7 13
(1) Reciprocal of =2 is L
9 -8
(1) Reciprocal of -6 is LG
Thus, we get:
W(1B8Y _7 an (=8) .9 _=2 () (-6 = .
7 13 o) -8 8 -

b

DIVISION OF RATIONAL NUMBERS

a c
If — and — are two rational numbers such that g # 0, then we define:

L roca!of—c- = ExE .
b d) b 3 d)"\b"ec

EXAMPLE 1.

Solution

Simplify:
7 2 -8 2 16 - o od
—_—— —_—- = i) —+— ) —+—
Wis*3 W35 +7 o1+ ) 55" o
We have:

7 2 7 3 7x3 7

) L 2t =—.
W 5+3-15%2 18,2 10
8 2 -8_7 (-8)x7_ -(8'x7") -4

B e — s = =—
(”35*7 35 2 35x2 (35.,%xZ,) 5

=
18,8 10,9

21 -4 21 4
16x(-3) -(16*x3") -4
21x4 (21, x4) 7

B -9 -
_9 -3_-9 10_-9 -10

_——X —
(iv) §6+ 10 20 -3 20 3
(-9)x(-10) _9°x10' 3

20%x3  20,x3% 2

16
1) —
(111) il

3

-
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EXAMPLE Z.

Solution

EXAMPLE 3.

Solution

Fill in the blanks; 27 . -15

(..)=—=.

16 8

Let the required number be % - Then,

27 a _-15
T R el gZ><E=11_5
16 b 8 186 a &8
b - _
= ——_I‘E-i*gzz-_]ﬁxlg
a 8 16 8 27
= _{’_____["15])(16_—{1’55)(,}-62]__10
a  8x27 = (8,x27,) 9
— 2.8 . G8t-l] -8
b -10 (-10)x(-1) 10

Hence, the required number is ~——§ -
1

15

-8 »
The product of two rational numbers is T If one of the numbers is —, find

the other.
Let the required number be x. Then,
-4 -8 -8 -4
XXE=-9— = x=?+ﬁ
-8 15 -8
= TRl

-15

_X__..

4

(-8)x(-15) 82x¥5° 10
X = =

9x 4

10
Hence, the other number is 5

d,x4, 3

-33 . -11
EXAMPLE4. By what number should 'y be divided to get T?

Solution

SAMpLE 5,

Solution

Let the required number be x. Then,

o -33 1 -I1
S aa e )
I =1l =8
=+ % 2 &
1
= "2 38
1] M'x8' 4
= ;=2’I><2r33—3
3
= x=7°

Hence, the required number 1S -

1
The cost of 15 pencils iS 4 375

75
Cost of 15 pencils =< =

~ 2x33

. Find the cost of each pencil.
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Cost of 1 pencil = ?[—755‘ 15]":2'(‘—2*)< 15]
_ 72 _72.50.
2

Hence. the cost of each pencil 1s 2.50

EXERCISE 4F
ing:
1. Find the multiplicative inverse or reciprocal of each of the following s
13 iv) —
(i) 18 (1) -16 (1i1) -é'g (v} 12
-6 = (viil) O
wv) 2 -3 vii) -1
19 tvi) = [
2. Simp]ify:
2,0 ay e — [m}-—ﬂ+( -18)
9 |12 “l16
-65 13
-1 -8 (vi) =
“ (i }(3) ( L q2) wfw)G)
3. Fill in the blanks:
-4
-7 10
A — +|— |=— (i) (....-. )+ (-3)=7%
i (5 ) 19 156
9 -3 =
(iif) == (.....- =— (iv) (-12)+(....-- e
8 ( ) > ( 5

4. Divide the sum of ?—;— and —2— by their difference.

-44 -11
5. By what number should = be divided to get —3—?

-8
6. By what number should i be multiplied to get 24?

uct of two rational numbers is 10. If one of the numbers is -8, find the other.

7. The prod
umbers is —12, find the other.

8. The product of two rational numbers is — 9. If one of the n
-16 =
9. The product of two rational numbers is o If one of the numbers is —-33 find the othef

-8
d — be multiplied to obtain i‘i’
39 26

10. By what rational number shoul

airs of trousers of equal size can be prepared with 54 m of cloth, what length O
d for each pair of trousers?

{ clotb

11. If24p
is require

3
12. How many pi€ces. each of length 32- m, can be cut from a rope of length 30 m?

1 3
13. The costof25 metres of cloth is ¥ 78 - Find the cost of cloth per metre.
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EXERCISE 4G
0BJECTIVE QUESTIONS
Mark (V) against the correct answer in each Qf the following:
1 ‘“ in standard form (s
* -55
;‘ _:; iy
¥ —— I‘l‘
(@) =5 (b) 5 (c) 66 (d) none of these
)
9 _"m-" in standard form is
119
-4 -6 -G
(a) v (b) 7 (c) 17 () none of these
3. 1[3(;: = L then the value of x is .
|
(@) =14 (b) 14 (c) 21 (d) =21 |
-5
4. What should be added to o to get 1?
4 -4 14 -14
(a) < (b) — Y b =
9 9 (c) 5 (d) 9
5. What should be subtracted from % to get -‘E?
19 -19 1 -1
_— b) — — d) —
(a) 12 (b) 12 () 12 (d) 12
6. Which is smaller out of —5——- and :z?
s -6 12
(a) i (b) :z (¢) cannot be compared
=6 12
2 -4
7. Which is larger out of _—3 and ?‘?
2 =4 (c) cannot be compared
(a) (b)
=3 5
8. Reciprocal of -6 Is
(@ 6 (b) i (c) -1 (d) none of these
a 6 6
-2
9. Multiplicative inverse of 5 is
2 -3 3 (d) none of these
a) = b) — (c)
(a) 3 (b) 2 2
1
10. -2-_6=7
9 . " 1
1 (c) 4= (d) -4
a) <B= 8—
(a) 89 (b) 9 9
n -8 = B
13 (15 |
1 -1
-181 181 (c) — (d) —
(a —
) o (b) 195 195 195
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12, —21 4,3

g tEm? "
1 (d) 2—
4 L9
13. :—_ 5_-)
3 17 T )
A 1 5 (d) —
(a) 1— 1 c) — 21
21 ll)] —121 [ 21
18 “Which 16 @ il -8,
’ lich is greater between — and —?
9 12
= -5 : ual
Sl = ¢) both are eq
) 9 (b) 12 (c)
.
"1 el 1
o — gli=
™ ) (© -
16. é._z_f_2=?
4 6 3
7
3 -3 -7 7
3 ) - © & @ 12
17. l+—1—=?
2
, 1 i
(a) % (b) 2 (c) 25 (d) 12
__3 5
18. —X?=—
14 12
-35 35 7 -7
e b} — (c) - d) —
@) T8 bl 18 3 3
-7
19. 0+ —=
5 5 .
(a) not defined (b) 7 (c) O (d) ‘,}‘
-3
—a+0="7
20. 8
- -8
(a) '—:‘3' (b) O (c) 3 (d) not defined
8

ﬁhings to Remembm:)
P

1. A number of the form q' where p and q are Integers and q + 0, is called a rational numbe”

9. Every integer ls a ratlonal number and every fractlon s a rational number.
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—_—

3. Arational number P (s sald :
q to be In standard form if q is positive and the Integers p and q have no
common divisor other than 1.

4. A rational number P s
q Poslttve If p and q are etther both posttive or both negative.

A rational number P {
= q  edatlvefone of p and q is positive and the other ts negatlve.

6. IfB is a rational number and m {s a nonzero Integer then B pxm,

P qnd PX™M A
E an R-f; are known as equivalent rational numbers.
7. P =T only when pxXs=qgxr.
q S
8. g‘% is a rational number and m is q common divisor of both p and q then P.prm

q q+m

9. If there are two rational numbers with a common denominator then the one with the larger

numerator is larger than the other.
10. Every positive rational number is greater than 0.
11. Every negative rational number is less than 0.
12. For each rational number x, exactly one of the following is true:

(i) x>0 (i) x=0 (i) x<O
13. For any two rational numbers x and y, exactly one of the JSollowing is true:
(i) x>y () x=y (i) x<y

14. If x, y, z be rational numbers such that x>yand y>z then x> z.

15. For any rational numbers £ and L, we define:
q q
P,r _p+n,

9 9 gq

i5 B L2 +[additwe {nverse of EJ'
q s g A
17, [ 2yl | 1P%T),
qg s) (gxs)

-1
18. Reciprocal qu ts % and we write, [g] =
q

{0 1 L O
q s)\q r

*cl_.n
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Express cach of the following rational numbers

-209 84
{l] —'16 “ et
247 L) 115 G —-147

List five rational numbers between -2 and —1.

In standard form:

=11 find the oth
The sum of two rational numbers Is 4. If onc of them T e

What should be added to % to get g?

A car is moving at an average speed of 56 % ko p
in7 2 hours?

1
By what number should —4 g be divided to obtain -3 5?
How many pieces, each of length 33 m, can be cut from a rope of length 45 m?
4

Find the cost of 3313- m of cloth at? 121-12— per metre.

B. Mark (/) against the correct answer in each of the following:

9.

10.

11.

12.

13.

14.

15.

55
— in standard form is

-66
(a] _5_6 (b) ? (c) :65_65_ {d) none of these
What should be subtracted from ~_?2 to get %‘?
=17 17 -12 =12
... sl gy d) —==
= e o) LT & 57
The product of two numbers is _Fl If one of them is :8§’ the other number is
-4 4 15 -15
i B — =
(a) T (b) 15 (c) 2 (d) 2
The multiplicative inverse of :4- is
3 4 -4
= B) — —=
(@7 (b) = (c) 3 (d) none of these
i +?7=-1
14
-5 1
e b)i— L -1
(a) 12 []14 (0]7 [d]?
3 1
—lp Y =P
i 4 2
- (b) 392 1
(a) 31—2- 8 (c) 40 é— (d) none of these
-5 =7
Which is smaller between - and 1—2-?
=5 (b) =
(@ 5 12 (c) cannot be compared
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_— Rationnl Numbers 83
C. 16. Fill in the blanks,
.
l” ( ...... ]+[———]:—. -65 |
) | — |+ 1(...... =92-
5) 3 )47 [+l =25
—3 5 5
k] (?]H'""'} 12 (lv) Multiplicative Inverse of -1 % T—

p. 17. Write ‘T" for true and ‘F’ for false for each of the following:

(1) :—11- lies to the left of 0 on the number line,

-3
(1) § and 4 lie on opposite sides of 0 on the number line. l

-8
(i) - lies to the left of 0 on the number line.

j e
5 3
-3 -3 -7 -5
(v) .— is the largest among —,—~ i
5 g g 5'10 Rad 6
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Exponents

Recall that we may write, 5x5x5x5 as 5* and read it as 5 ralsed to the power 4.

In5%, we call 5 the base and 4 the exponent (or index).
Similarly, (-6) x (-6) x (—6) is written as (-6)°.
In (-6)°, the base is (-6) and the exponent is 3.

This notation is called exponential form or power notation.
Simtlarly, the product of a rational number multiplied several times by itself can be expressedy

the same notation.
2y (2 2 2 2 2¥ (2).(=2 ['2] [lz-}et
Th e = — % —% —%— — = — Ix| — IX| — » C.
w (5] (3553 )ma(3) -GG MG
If % is a rational number, then
3
a z_gxg__(axa)zg__ g_szngxE:M:%,em_
- ke \'b b b b (bxbxb) b
In general, we have:

n n
[EJ = an for every positive integer n.
b

g =0\ -4 ¥
EXAMPLE 1. Evaluate: (1) (Z) (i) (—3—] (iit) [-5—}

Solution We have:

\
" (—2Y (-2)° _(=2)x(-2)x(-2) -8
( \_5_} =738~ 3x3x3 27
a (=41 LR lnialedixtelnlog] 100
|5 ) 5° 5x5x5x5%5 T 3125
pLE2.  Express each of the following ratlonal numbers In exponential forn:
61 i (1) —
(1 556 243 343
84

Scanned with CamScanner



r’

B et W o,

—
Sﬂhlnd"

Reciprocal of a Rational Number 1

We have: -

(1) 81=3><3x3><3=:3" and 2
81 g4

S &y
256 41 '.l '

=(=2) % (-2) x (-9) x (=2)x (-2
222 (g

A ()
“s g Syl

(1i1) 343 = T F i 73

5(5:4x4x4x4:4".

(1) -32

=(-2)" and 243 = 3 %¥3%3%3x3 =35

and (~1) = (DX (=1)% (=1) = (=1)?,

-1 (__ }:l .‘-l K] —-_7_3‘:13
343 ___?h"‘h=(*"}_) ’ “7;9

a
l'[L- )ls A nonzero rational numbe
-1
we write, [B—J = E .
b a

m m
a a m - -
Now,|—| ==2_ , a b b
[b) pm — Teciprocal or[-g] =___[_] ;

Hence, the reciprocal of[%) [S[R]m ;
a

EXAMPLE3.  Write thi reciprocal of eacgtgof the following in exponential form:
2 -3
W [E] (1) (7] (iif) 3° (1v) (-5)"!
aY' (b\"
Solution We know that the reciprocal of [5] is (E} - Therefore,
2Y 5y
Zlisl = | .
(i) reciprocal 01'(5] 5[2]
_3 89 -7 89
= is| —| -
(1) reciprocal of[ = ] s[ - ]
3Y 1Y
(i1i) reciprocal of 3® = reciprocal of (T] , which is (5] ;
-5 11 3 11
(1v) reciprocal of - is =]
LAWS OF EXPONENTS

The laws of exponents on integers can be extended to rational numbers.

—

a and n, we have:
Thus, for any rational number = and positive integers m

WfeT ] (2

@) Irm 5 p, me,.(_g.)“' +[%] =(%]"'

-
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() .

(“U Ifm«< n, fhcll[n ]"’" *(a ]n
b

N (]"

b] [] [bn]:"(:]
Thu:.[:] t:]"

rvu[‘;] -1

(vii) (E]“' 2
b a

(iv)

(a
1
vj[

EXAMPLE4.  Simplify and express the result in exponential form:

(T )

Solution We have:
(1][9]?x§5=§(7+5]_§12. i megn_gm«m
4 4 4 "4 C b b) |b
“”[___2-]11)(__2-42-__2'l11+4l=-_315‘ Ny megn_ Emm
5 5 5 5 " b b) |b
EXAMPLES.  Stmplify each of the following and express each as a rational number:
2 1 2 2 -8 3 -3 2 5 5 5 -3 =3 2
fill =1 sl = 1 [ .5 = = z2 -
GG «F)(F) w6 @@
Solution We have:
4 2
u%ﬂxﬁ]%qml {’FT*E"‘“WH
3 3 3 b b h[b]
CEER
3] gt : (E

-84
729

“CIETETF e

=D —_mhb
=[J] - O XX (-8 x (-)x(-8) 243
4" = 1024

4x4x4a4x4x4 1024
e 5x 2 g _(8Y I (5/7)% [5\6-3 2 ;
7) 7|7 ”"i]":"'—:.ﬁ{;?u:[ﬂ] JBY & 3
(?] e 7) T* 49
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87

(=3) -3 “a)x(-1) "3
P
EXAMPLES.  Express each of the Jollowing as aq rational number:
(i) 473 (ii) (-3)™ [ r (tv) [ =2 &
2 NE
Solution We have:
(i) 4-3=[£)‘3=[_1_]3 a\" bY'
s (6) (2]
IS
4° 64
(ii) (=3)5 =[j)-5 (1 o aX" (pY
Yk (5] )
15 _ 1 Ix(t=n -1

) (-3)° -243 (—243)x(-1) 243

Y 671
WORC) - (7]

5% 125 125x(-1) _-125
T (-2 -8 (-8x(- 8

EAMPLE7.  Simplify and express each of the following as a rational number:

ORI

Solution We have:

CICRA

42 5% 16° xl2—5-—2><125 =§9'
= —X— = =

2% 9 8 9x1 9
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=n b n
" 2 - W _ay : _‘_1_ #[_._] }
(1) [;_2] 4 X[i] =[;‘§] x['__:‘_] [ [b) -

9

5 = 729
2 9 Blx9 =,
gt (3 _BL. 0 o =400
=2 b5 16 25 18%2
3y]™
EXAMPLE 8. Simpl!fy: {[%}‘ ;
Solution We have: n mn
gl 3 g\axtd) . a i .—.(-C—l-]
=} ) e
el b))
@r-a bEG
_2° 64
T (-3)° 729

D — H[?I)H

Solution We have:

H(%IT}Q ] =[[231]2‘2’]1 :[[-?1 Hl
(]G S

ExAMPLEf0. Simplify: (678707 #@T=87

Solution We have: 1
1 Y
(6-1 '_8-1]—1 +[2-1 _3—1]—-1 ___(___} +

-1
o FET
EXAMPLE 11.  Stmplify: {6’+(§) } ;

We have:

IR R RO

Solution
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sl

EXAMPLE 14

Saufion

EXAMPLE 15,

Salutton

EXAMPLE 16,

Solution

Expononts 80

|
simpline (@Y oy \[ h] |
H

We b

|
@K ‘N\[ “] [ ( ri"x Bx(-1)
1 ) h {m [)) (-B)x (-1)

a0 H) 26 x(-H) un" 8% <10
\ - , 10
15 Axh (4, B [ '

Stmplify: [l]l '[-I‘]J '(Il]j'

We have

GG CRETCT e

By what number should we multiply 37" so that the product is equal to 3?7

Let the required number be x, Then,
3 . i l‘ .
3Vxx=8 = x=m -0 =(3x3") = (3'x3?)=3"" =310,
Henee, the required number s 3'°,
By what number should we multiply (-8)"" to obtain a product equal to 107'?

Let the required number be x. Then,

. |
(-8) 'xx=(10)" = {—_—Q—)x.\' .
= X=-—X[= 8)_—4'
10 5
-4
Hencee, the required number iqT

By what number should (-15)"" be divided so that the quotient is (-5)'?

Let the required number be x. Then,

-15)" "
l_lﬁ}-l % .\'-'—:["5] I;>! l_’_’ :(_.) 1
X
( lu)] ) -l
I . T, N
v X (—ri]

1 1 1 (-5) 1x(=8) =5 5
= XN = 4+ — - I_X = = - = __r‘
(-15) (=5) (=15) 1 (-15)x1 =15 15

Q|-

n-|
=9 .\‘ = u; .

" -l
Henee, the required number 1837
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EXAMPLE17. Evaluate:

0
(1) 5° (il) (-6)° (it1) @*+3 ) e Therefore.
Solution By definition, we have a° =11for every Inicb
(1) 5° =1.

(i) (-6)° =1.
(1) 2° +3%9) =014+ =2.

10x5"*! +25%5"
EXAMPLE 18.  Simplify: s

n+l n+l +1 3 Xsn
* +10>;E*1 +25x%5" 2)(5}(5" *2 5N+l
Solutio d _ =—19—)1-—'.—"""_r-;ﬁ‘-'--'3'3‘5“”2-'-2)(5><
n Given expression 3x5"*2 +10x5

n+2 5n+2l2+1] 5_:_3_,

n+2 +5 L e e
240 nvz  g"t2(3+2)

T 3x5"? +2x%5

EXAMPLE19. If9x3" =3°, find the value of n.

2+n) — 6
Solution  9x3" =3% — 32x3"=3° = 3 3

- (2+n)=6 = n =(6-2)=4
Hence, n = 4.
EXAMPLE20.  If 25") +100 = 5", find the value of .
= (2n-1)
; (n-1) — 5@n-1 52)-1 4100 = 5
Solution 25" +100=5 - [5201_“ 0025 = 52n-) _520-2) —100
52n2 (5-1)=100 = 5% x4=100

pin-2) =1_(.]IQ=25=52 = (2n-2)=2

I A A

2n=4 = n=2.
Hence, n =2.

9" x32x3" -(27)" _1

EXAMPLE21. If find the value of n.

(3°)5 x 2° 27"
9" x32x3"-27)" _1
Solution {33]5 NPT =57
{32]n X32X3n__[33]n _ 1 . 32nx32x3n _33:1 =3_3
3[3)15) X23 [33] 315 x23

= [3(2n+n+2l _33111 - 3—3 )(315 x23 = 3(3n+2l _33!1 o 3{—3+15} xza
33132 _1)=32x2% = 3% x8=32x8
o _3°x8

= SPe—s =32 = 8n=12 = n=4,

Hence, n = 4.

EXERCISE 5A
1. Write each of the following in power notation:

5 5 5 b -4 3 g
(i) Sx=xX=X= (i (=2 4 (-4 (-4 (=2

) -1
(iid) (?)x{—s—]x(‘h—) (lv) {‘B]X[—S]X[—'B]X(— S}X(—‘Sl

i e

Scanned with CamScanner



»

2.

10.

11,

12,
13.

14,

15,

Exponents

91

EXpress each of the followlng in power notation:

= . -32 -1
)= i 2, 3 1
" 3 64 e W) 128

EXpress each of the following as a rational number:
i -8V 2 3
(2 (i (=8 ay (=13 av) (1
’ S 11 6

5 4
V) (:_1] (vi) (‘_3_] (vil) [:_4]3 (vitl) (~1)°
2 2 7

Express each of the following as a rational number: ,

-] -1
) 4! (i) (-6)7" (iii) [l) (iv) (_—2J
3 3
Find the reciprocal of each of the following:
4 11
) [ﬁ] (1) {i) (111) 67 (iv) (-4)°
8 6

Find the value of each of the following:

(1) 8° (i1) (-3)° (i) 4° + 5° (iv) 6°x7°

simplify each of the following and express each as a rational number:
3V (LY []*25 -3Y (111}'15 s, (3Y
- = ' i) | = — — | x2°x|—
5) () =)(7) 3 )=(3)
oY (-3 r7¥ -3y (-5Y
iv) [Z i = W H = = 42
w(@F)E {F G
Simplify and express each as a rational number:

@@ wEHE wE )

Express each of the following as a rational number:

T o e
(i) 5-° (i) (=2)° (i) [Z] (iv) (T]
1" 5Y' (7Y i) 6 -7H (vl (4 e
v) [,3,-1X(§] (vi) (;] (Z] [EJ (z]
-1 &3 23 0
CERCIREC
Simplify:

" 3 o /_3\ oV [—o\}
o) . -2 ; (iid) (—3} +(—§] (iv) [?] +(?]
(i) {(I]} (ii) 3 2 2
By what number should (-5)" be multiplied so that the product is (8)7'?

By what number should 3~° be multiplied to 0bta11314?
By what number should (-30)™" be divided to get 67'?

3¥ (3Y® (3Y
Findxsuchthat(g] x(gj ”[5]
5 5
57 x6
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5 i hlnlht‘M '

16. S‘In]p“rv: M—4X2"
16x2" _axan?

17.
Find thm value of n when: - ‘
(1) 5% x5 = 5° an 8x2™? =32 iy, 67" # 86 =6°
18. If2"7 gn-4
X5"" =1250, find the value of 1n.
Hint: 27 4x2-3 x5 m 1250 = 2-X57' 1250 = @5 t=or
221
m——
—
EX
B fREssmG LARGE NUMBERS IN STANDARD FORM
given number is said to be in standard form {f it can pe expressed as kx10", where | g

real number such that 1< k < 10 and n is a positive integer.
S E:-\press each of the following numbers (n standard form:
(i) 270659 (i) 427500000  (iii) 6830000000
Solution Each of the given numbers can be expressed in stan
(i) 270659 = 2.70659 x10°.

(ii) 427500000 = 4.275x10°.
(iii) 6830000000 = 6.83 X 10°.

EXAMPLE23. Speed of light in vacuum is 3000000

dard form as shown below.

00 my/s. Express it in standard form.

Solution Speed of light in vacuum = 300000000 m/s
=(3x10%)m/s (in standard form).

EXAMPLE 24. Write each of the following numbers in usual form:
(i) 6.28x10°  (ii) 8.235x10' (i) 9.2x10°

Solution We have:
(i) 6.28x10° =6280000.

(ii) 8.235x 10! = 823500000000.
(iii) 9.2 % 102 = 9.2 x1000 = 9200.

NUMBERS IN EXPANDED FORM
Consider the number 8604372.
In the place-value chart, we may €

0 4 3 7 )

xpress it as under:

TL(10°%) | L00%)
8 6

form, we can write it as:

+6x10° +0x10* +4x10° +3x10% +7x10' +2x10°.

Thus, in expanded
8604372 = 8% 10°
EXERCISE 5B

he following numbers In standard form:

1. Express each of
(11) 6428000 (111) 82934000000  (iv) 94000000000

(i) 538 -
(v) 23000000

2. Express each o
(i) Diameter of Earth =

{ the following numbers in standard form:
12756000 m.
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e
(1) Distance between Earyy,
(i) Population of India tn March 2001 = 1027000000
(tv) Number of stars in a galaxy = 100000000000,

(v) The present age of universe = 12000000000 \;(‘xll's.
3. Write the following numbers i expanded form: -
(1) 684502 (i) 4007185 (1) 5807294 (Iv) 50074
write the numeral whose expande Lo e =
4. ) 6x10% +3x10° +0x l(}"‘]:(’:’l;llgjll :ng;;ﬁ;t’ n below:
() 9%10° +7x10° +0x10* +3x10? 4+ 4 x10?
(tf) 8x10° +6x10* +4x10° +2x10% +9x10'

and Moon = 384000000 m.

+6x10" +2x10°
+6x10°

I

SQUARE ROOT .

The square root of a given number is that number whose square s the given number.

]
The square root of a number a is denoted by a. In exponential form, Va is written as a 2.

EIA“PLES [1] 2)(2:4 = \/Z=“’2)(2 =9,
(ii) 5x5=25 = /25 =/5x5 =5,

METHOD
In order to find v/a, express a as product of primes, Take the product of all primes, choosing one
out of every pair.
DAMPLES  Find (i) +¥196 and (ii) v225.
Solution We have
(i) 196 = (2% 2)x(7x7) = 196 =,/(2%x2)x(7x7)=(2x7) =14.
(i) 225 = (3x3)x(5x5) = /225 =./(83x3)x(6x5) =(3x5)=15.
Show that (i) V64 = 8 (i) V81 =9 (iii) ¥100 =10 (iv) V121 =11.

EXERCISE 5C

OBJECTIVE QUESTIONS
Mark tick (/) against the correct answer in each of the following:

L B8 -gY)t=9

W w0 ==

(a) L (b) -2 ®) (d) 24
2 24 !
2, 5'x3HY1=2 |
: -1 (c) 15 (d) -15 ‘;
= B C
T e | !
3. [2_1 _4—',2 =9 !
) : () 2 !
(a) 4 (b) -4 (c -IE 6
1\2 -2 -2
4 (_‘ + l - -1—- =7 ‘
: ° * 144
(a) El_ (b) 29 (c) — (d) none of these
144 61
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(&) 2 5
3 (b) —
1\ 2
s.[Z) =
(a) -64 (b) 64
7. )Y (1Y i
HEOIE
3
(a) — m
(b) —
8 ) 8
8. 1] I
3]} -
|
(a) E (b) 16
0
9. -5— =
(5)
6
(a) g (b) O
-5
10. (%) =7
(a) a2 (b) 242
243 32

(a) _2_ (b) 133
-3
13 (32—22}X(§-) o
(a) %5— (b) 7;83
S GROINO
(a) g; - %

(c) 1

-32
243

@ (1)
3

(d) none of these

d) ==
()64

(d) —

(d) -16

(d) none of these

fay 2222
32

@ (LY
3

(d) none of these
135

(d) —

(d) none of thes¢
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|
B "R e agy
* (3G - !

()= B).— L 25
25 ) (c) (22 d) 22
- ( 5 4
2
-2
17. [— | =7
5
4 -2
— _ 4 -
(a) 3 (b) 5 ) 4 () -4
" 9
18. (:l) =7
2
-3 -1 v
{a] 2 (b) 8 (c) El (d) none of these
5 -5 5 11 5 8x
9. If| — = =|— .
o.5(5) =[] =(5) o
-1 -3 3 ‘ 4
(@) — (b) = = d) =
2 2 Ll (@ 2
20. By what number should (—8)™' be multiplied to get 107!?
(a) i (b) £ (c) == (d) none of these
5 4 5
21. Which of the following numbers is in standard form?
(@) 21.56x10° (b) 215.6x10* (c) 2.156x10° (d) none of these

I

Gllings to Remember)

1. For any ratlonal number 2 and positive integers m and n, we have:
b

0 [%]m x(ﬁ]" =[9_)m s o itmon, men[%]m +(%]" =[%] ;

b b

B & ()= w {56
) If m<n, then = + v 2 i
0
v) (g] (b] and[f'-)" _b. (vi) [s] -1
bl la b a

a
t can be written as (k x10"), where k is a real number
2.4 to be (n standard form iri
e i positive integer.

such that1<k<10, andnisa
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A1 Write g TEST PAPER-S B
1¢ reciprocal of:
= [i‘)‘ (1) [-‘“]N (i 2° (lv) (-5)°
2. By what number should \\i multiply (-6) I {o oblaln a prntlucl cqual to 9°'7
i- By what number should (-20) ' be divided to obtain (-10) 7

(i) Express 2000000 in standard form.
(ii) Express 6.4 x10° in usual form.
16x2""' -8 x2"
16 \W

6. If2"7 x5"* 1250, find the value of n.

5. Simplify:

B. Mark () against the correct answer in each of the following:

(-

(d) none of these

(@) 0 (b) = (c) 1
-3\
8 |=] =
[4 ] :
27 64 -27 -64
= — = (d) —
®) &2 (b 57 ©) 52 27
-1
0 [ﬁ) o
3
3 -3 5 -5
b o5 = d] —
(a) 5 (b) 5 (c) 3 (d) 3
1% PN
A —| -|= =7
10 {(3) (2] } 1 1
— ' -19 d) —
(a) 19 (b) T (c) (d) 5
_2 10 —2}8
=] +|—=—| =7
W .3
4 -4 -2]
- Bl = B these
(a) 5 (b) 5 (c) [ 3 (d) none of
12. Which of the following numbers is in standard form?
(a) 32.63x10° (b) 326.3x10° (c) 3.263 x10° (d) none of these
C. 13. Fill in the blanks.
(1) 1f9x3" =3°thenn=..... ; (1) 8)° =7
-16
a
— PR (v) (-2)° =......
(i) (b] )
D. 14. Write ‘T’ for true and ‘F’ for false for each of the Jollowing:

(i) 645 in standard form 1s 645x10%.  (1l) 27000 In standard form 1s 27 10°.
(1t1) (3° +4° +5°)=12. 8 (v) Reclprocal of 5° is 6°.
(v) If57" % x=8", then x = ="
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Unitary Method

Unitary Method A method tn which the value of unit quantity (s first obtained to find the talye
of any required quantity, is called unitary method.
In solving problems on unitary method, we come across two types of variationg
(i) Direct Variation or Direct Proportion
(ii) Inverse Variation or Inverse Proportion

DIRECT VARIATION

- a
Two quantities a and b are said to vary directly, if the ratio b remains constant.

EXAMPLES (i) The cost of articles varies directly as the number of articles.
(More articles, more cost), (Less articles, less cost)
(ii) The work done varies directly as the number of men at work.

(More men at work, more work), (Less men at work, less work)

SOLVED EXAMPLES
EXAMPLE1.  If the cost of 9 toys is X 333, find the cost of 16 such toys.

Solution Cost of 9 toys = ¥ 333.

333
Cost of 1 toy = ?(—Q—-J [less toys, less cost]
=T 37.
Cost of 16 toys = T (37 X16) [more toys, more cost]
= T 592,

Hence, the cost of 16 toys is ¥ 592,
gl
If 25 metres of cloth costs X 1575, how many metres of it can be bought for 72016

For Z 1575, cloth bought = 25 m.

EXAMPLE 2.
Solution

25
For %1, cloth bought = ——--m [less money, less clothl.

[

25
For Z 20186, cloth bought =( 1578 2016]111 [more money, more cloth!

=32 m,
Hence, the length of cloth bought for ¥ 2016 is 32 m.

132
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Unltary Method 133

If 13 metres of a uniform iron
T d 2 ] >
6 metres of the same rod? od welghs 23.4 kg then what will be the weight of

Weight of 13 m of rod = 23 4 kg,

23.4
Weight of 1 m of rod = 13 K& (less length, less weight].

nr

23.4
Weight of 6 m of rod = (TI_B_ X G]lcg [more length, more welght|

= 10.8 kg.
Hence, the weight of 6 m of rod s 10.8 kg,

EXAMPLE 4. The length of the shadow of a 3-m-high pole at a certain time of the day (s 3.6 m.

What is the height of another pole whose shadow at that time is 54 m long?

solution If the length of shadow is 3.6 m, height of the pole = 3 m.

1.
2.
3.
4.

If the length of shadow is 1 m, height of the pole = =2 m.
3

If the length of shadow is 54 m, height of the pole = (% X 54)m = 45 m.

Hence, the height of the pole is 45 m.

EXERCISE 9A
If 15 oranges cost X 110, what do 39 oranges cost?
If 8 kg sugar costs < 260, how much sugar can be bought for T 877.50?
The cost of 37 m of silk is ¥ 6290. What length of this silk can be purchased for I 4420?
A worker is paid ¥ 1110 for 6 days. If his total wages during a month are T 4625, for how
many days did he work? _
A car can cover a distance of 357 km on 42 litres of petrol. How far can it travel on 12 litres
of petrol? ' :
Travelling 900 km by rail costs ¥ 2520. What would be the fare for a journey of 360 km
when a person travels by the same class?

7. A train covers a distance of 51 km in 45 minutes. How long will it take to cover 221 km?
8. If22.5 metres of a uniform iron rod weighs 85.5 kg, what will be the length of 22.8 kg of the

10.

11,

12‘

13,

14,

15,

same rod?
If the weight of 6 sheets of a paper is 162 grams, how many Shests of the samie quality of
paper would weigh 13.5 kg? y

1152 bars of soap can be packed in 8 cartons of the same size. How many such cartons will

be required to pack 3888 bars?

Ifthe thickness of a pile of 16 cardboards is 44 mm, how many cardboards will be there in a
pile which is 71.5 cm thick? 1 . N

Ata {a day, a 7-m-high flagstaff casts a shadow which is 8.2 m long. What is
the hl:e?g;]jf g:'ﬁut:ig:ﬁlcc)ilng W};lich casts a shadow 20.5 metres in length at the same moment?
15 men can build a 16.25-m-long wall up (o a certain height in one day. How many men
should be employed to build a wall of the same height but of length 26 metres in one day’?

In lv consumption of milk of 60 patients is 1350 litres. How many
pa;e};?ss %ﬁl’b?gclg;gﬁgdaled in the hospital if the monthly ration of milk is raised to
1710 litres assuming that the quota per head remains the same?

Th tring varies directly as the welght hung on it. If a weight of 150 g
DrgdelﬁggsaﬁﬁcﬂﬁsséifCﬁS crﬁ. what weight would produce an extension of 19.6 cm?

I
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ION
INVERSE VARIAT ding
- : . ’ 1S Cons
Saand are said to vary inversely (f the product ab remalinsg mn:\rruu_

TNwo Quantitie

ol untform speed, They, .

MPLE 4, Sllphnso 4 car covers a certain l||5|;1|](¢ :1I.:'1r fess 1 the (e il "-111 .

or certan that more is the speed of the car. les . o

this distance

2 8 ; over a certain ¢ )

Thus, Speed varies inversely as the time taken to cover a ““’“m.f_-.

= . sl essure. As {“(_» Jrf-'-"i.‘-iljru '
EXAMPLE 3, Suppose » given mass of o gas Is subjected to press ! ""f‘l'r.qsﬂs

the volume of the gas decreases.

e 4 (O -. \- »
'I‘hus._thr a given mass Qf a gas, pressure varles (nverse ly as lts Lolume.
Rule of Inverse

Varlntlon
Ifaand buv

ary tnversely then the ratio of any two values of als equal to the tnverse

ratio f the
corresponding values of b,
SOLVED EXAMPLES

EXAMPLE 1. If 36 men can finish a piece of work in 25 days, how many days wi]| 15 men take

to do it? :
Solution 36 men can finish the work in 25 days.

1 man can finish it in (25 % 36) days [less men, more days].

(25 x 36)

15 men can finish it in

T days = 60 days [more men, less days),
Hence, the Tequired number of days = 60,

EXAMPLE2, A contractor has q workforce of 420 men who can finish q certain piece of workn
9 months. How many extra men muyst he employ to complete the Job in 7 months
Solution To finish the work in 9 months, men Tequired = 420,
To finish the work in 1 month, men Tequired = (420 x 9)

[less months, more men required|.

(420 x 9)

To finish the work in 7 months, men requireq = e
[more months, less men required}

=(540-420) - 120,

EXAMPLE3. A garrison of 500 men had provisions for 94 da
300 men arrtved. For hoy many days wj

=540
Hence, the number of extra men requireq

Ys. However, a reinforcement ¢

the food |qst now?

Solution New strength = (500 +300) men = 800 men,
For 500 men, there were provisions for 94 d

ays,
For 1 man, there were provisions for (500 x

24) days (less men, more days!

For 800 men, there were Provisions for (%qg%]days le., 15 days
0 |

Hence, the food will last now for 15 days,

¢
2. 16 men can reap a field in 30 days. How many men myg; e €hgaged to reap the same”
in 24 days?

Scanned with CamScanner



r’

Unitary Method 135

45 cows can graze a field in 13 days. How many cows will graze the same field in 9 days?

3'

4. 16 horses can consume a certain quantity of co 25 de any days would the
same quantity be consumed by 40 hmscg? {25 diys. 1 How mAny ey

5. Agirlcan finisha book in 25 days if she reads 18 pages of it every day. How many days will
she take to finish it, if she reads 15 pages every dlz)lyg e T

g. Reeta types 40 words per minute and takes 24 minutes to type a certain document. Fer
iriend Geeta has a typing speed of 48 words per minute. In how much time, will she be able
to type the same document?

7. Abus covers a certain distance in 3 hours 20 minutes at an average speed of 45 km/h. How
Jong will it take to cover the same distance at a speed of 36 km/h?

g. At the beginning ol a month, a factory has enough materials to make 240 tonnes of steel
in a month. If 60 more tonnes of steel is to be made that month, how long will the
materials last?

9. Acontractor employed 210 men to build a house in 60 days. After 12 days, he was joined by
70 more men. In how many days will the remaining work be finished?

Hint. 210 men can complete the remaining work in 48 days. Find in how many days 280 men can do it.

10. A military camp has provisions for 630 men to last for 25 days. How many men must be
transferred to another camp so that the food lasts for 30 days?

11. A group of 120 men had provisions for 200 days. After 5 days, 30 men died due to an
epidemic. How long will the remaining food last?

Hint. The remaining food is sufficient for 120 men for 195 days. Find out for how many days, the food will be
sufficient_for 90 men.

12. 1200 soldiers in a fort had enough food for 28 days. After 4 days, some soldiers were
transferred to another fort and thus the food lasted for an extra 32 days. How many soldiers
left the fort? :

e
EXERCISE 9C
OBJECTIVE QUESTIONS

Mark (/) against the

1.

4,

. Inamap, 0.8 cm represen

correct answer in each of the following:

If 4.5 m of a uniform rod weighs 17.1 kg, what is the weight of 12 m of such a rod?

(a) 51.2 kg (b) 53 kg (c) 45.6 kg (d) 56 kg
ts 8.8 km. How much distance will be represented by 80.5 cm?
(c) 644 km (d) none of these

(a) 805 km (b) 855.5 km
In a race, Raghu covers 5 km in 20 minutes, how much distance will he cover in
50 minutes?

(c) 12.5 km (d) 13.5 km

(a) 10.5 km (b) 12 km
A garrison of 500 men had provisions for 24 days.
arrived. The food will now last for

However, a reinforcement of 300 men

(a) 18 days (b) 17% days (c) 16 days (d) 15 days

et of a cistern is filled in 1 minute, how much more time will be required to fill the rest
5

of {t?

[a] 20 seconds {b} 15 ScCOﬂdS [C) 12 Seconds [d} 10 Seconds
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8. If21 cows ) 1y CoON
Lcows eat as much as 15 buftaloes, how nin () none of (heye

(@) 49 (h) B6 (e) A8

Al the same (e o Mgt pole canty gy r,”.m]
oy

F e Q2
‘\l ree, 6 mtall, casts a 4-an-lomgg shadow,
Siu N )
l.ulm\. How h‘ll\.l.: is the ""_ll I‘“Il'.n‘ |
(e) i, m () none of theye

() 50 m (h) 76 m
more men jotn them, the wory wilf )
]

8 8 men can finish a prece of work fn 40 days. 1 4
completed in

() 30 days (1) 32 days
11 16 men can reap a field in 30 days, in how many day
(¢) 26 days

() 96 days (eh) 25 days

a will 20 men reap the some fel
('

o

1
9 -
: - ) 37 day:
() 10 7 days (1) 24 days 0l Sg s
10. 10 pipes of the same diameter can (ill a tank in 24 minutes. 102 pIpes go out oforder, j,,
long will the remaining pipe take to A1l the tank?

|
(¢) 30 min (ch) I!lﬁ min

(@) 40 min (L) 45 min

11. 6 dozen eggs are bought for Rs 108, How much will 132 cggs cost?
(@) Rs 204 (b) Rs 264 (¢) Rs 184 () Rs 198
12. 12 workers take 4 hours to complete a job. How long would it take 15 workers to compleg,
the job?
(a) 2 hrs 40 min (b) 3 hrs 12 min
18. A garrison of 500 men had provisions for 27 days. After 3 days. a reinforcement of 300 men
arrived. The remaining food will now last for how many days?
(¢) 17-}}- days () 18 days

(¢) 3 hrs 24 min () 3 hrs 30 min

(a) 15 days (b) 16 days

A rope makes 140 rounds of the circumference of a cylinder, the radius of whose base s

14.
14 cm. How many times can it go round a cylinder with radius 20 cm?
(a) 28 (b) 17 (c) 98 () 200
Hint. Let the required number of rounds be x,
More radius of the cylinder, less is the number of rounds,
. 20:14::140:x Find x.
2 ; L I
15. A worker makes a toy cvery 3 hour. If he works for ?.—i hours, then how many toys Wt
he make?
(a) 22 (b) 18 (c) 16 (d) 11
16. 10 men can finish the construction of a wall in 8 days. How many men are added 10 flnish
the work in half a day?
(a) 160 (b) 100 () 120 (d) 150
1 =
Hint. Let x men can finish the waork (n = day. Then, less days, more men required (indtrect).

-I ‘8::10: x. Find x = 160,

d‘!
Number of men to be added = (160 -10) = 150,
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TEST PAPER-9

the cost of 8 to
A L If Vs is X192, What will he the cost of 14 such toys?
9. A car can cover 270 km in 15 litres of § ys
litres of petrol? 5 Ol petrol. How many kilometres will it cover in 8

3. If 15 envelopes cost 11.25, what s (1e cost of 20 such envelopes?

4. 24 cows can graze a field in 20 days. How many cows. ITEI;I graze l\l in 15 days?

5. 8 1_111'3“ can finish a piece of work in 15 hours. In how many hours can 20 men finish it?
6. Hg of a cistern is filled in 1 minye, how much tin

1¢ will be required to fill the empt
cistern? I e

7. Abus covers a certain distance in
hour. How much time will it t
hour?

3 hours 20 minutes at an average speed of 45 km per
ake to cover the same distance at a speed of 50 km per

8. Inafort, 120 men had provisions for

for 100 men? 30 days. For how many days is the food sufficient

B. Mark (¥) against the correct answer in each of the following:

9. Inamap, 1 cm represents 8 km. How much distance will be represented by 80.5 cm?
(a) 640 km (b) 642 km (c) 644 km (d) 648 km
10. If 16 men canreap a field in 30 days, in how many days will 20 men reap the same field?

(a) 24 days (b) 25 days (c) logdays (d) 37% days
11. If21 cows eat as much as 15 buffaloes, how many cows will eat as much as 35 buffaloes?

(a) 45 (b) 49 (c) 56 (d) 54
12. 45 cows can graze a field in 12 days. How many cows will graze the same field in 9 days?

(a) 60 days (b) 38% days (c) 54 days (d) none of these

13. 6 dozen eggs are bought for ¥ 108. How much will 108 eggs cost?
(a) T 171 (b) ¥ 162 (c) T 153 (d) ¥ 180
C.14. Fill in the blanks.
(i) If 42 men can dig a trench in 14 days, then 1 man can digitin ...... days.

(i) If 15 oranges cost ¥ 60, then 12 oranges cost R ‘
(1if) If 10 metres of a uniform rod weighs 18 kg, then the weight of 6 metres of the

rod is ...... kg.
(iv) If 12 workers finish a piece of work in 4 hours, then 15 workers will finish it in
...... hrs ...... min.

D.15. write ‘1 for true and ‘F’ for false for each of the following:
(i) If 10 pipes of the same diameter can fill a tank in 24 minutes, then 8 pipes would

fill it in 19 min 20 sec. |
(i) If 8 men can finish a piece of work in 40 days, then 10 men can finish it in 32 days.

(ili) A tree 6 m tall casts a shadow of length 4 m. At the same time a flag casts a shadow
of length 50 m. The length of the pole Is 75 m.

2 X . then he will make 12 toys in 8 hours.
(iv) If a worker takes 3 hour to make a toy, ther y
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1 9 Three-Dimensional
Shapes

sOLIDS The objects having definite shape and size are called solids. A solid occupies a
_fixed amount of space.
Solids occur in various shapes, such as a cuboid. a cube, a cylinder. a cone.
a sphere, etc.

cuBOID A solid bounded by six rectangular faces is called a cubold.
A matchbox, a chalk box, a brick, a tile, a book, an almirah, etc.. are all examples of

a cuboid.

Various parts of a cuboid are given below.

(i) Faces A cuboid has 6 rectangular faces.
The opposite faces of a cuboid are identical.

(i) Edges Two adjacent faces of a cubold meet ina line segment called an edge of the

cubolid.
A cuboid has 12 edges.

(iii) Vertices Three edges of a cuboid meet at a point called a vertex.
A cuboid has 8 vertices.

Thus, a cuboid has 6 rectangular faces, 12 edges and 8 vertices.

In the given figure, ABCDEFGH Is a cuboid.

(i) The 6 faces of the cuboid are
ABCD, EFGH, ADHE, BCGF, ABFE, DCGH. H - a
b B
|
‘D |

Out of these, four faces, namely, ABFE, DCGH,

BCGF and ADHE are called lateral faces of the
cuboid. S
Clearly, a rectangular room 15 in the form of a cubolid e

and its 4 walls are its lateral faces.

(i) The 12 edges of the cubold are
AB, BC, CD, DA, EE GH, FG, EH, CG,

(i) The g vertices of the cubold are A, B, C, D,E F, G H.
A cuboid has three dimensions, namely, length, breadth and height.

BE, AE, DH.

221
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CUBE

CUBE

A cuboid whose length, breadth and helght are all Ufl'““fhf: called a cube,
Dice, fee cubes, sugar cubes, ete., are all examples of a f““ :
Like cubold, a cube has 6 faces, 12 cdges and 8 vertices.

H
In the given fgure, ABCDEFGH 1s a cube. | i
(1) 6 faces of the cube are E —-——E_._H
ABCD, EFGH, ADHE, BCGF, ABFE, DCGH. |
Lateral faces are 11

ABFE, DCGH, BCGE, ADHE.
(1) 12 edges of the cube are
AB. BC, CD, DA, EF. GH, FG, EH, CG, BE, AE, DH.
(i11) 8 vertices of the cube are A B.C DE FG H
Length, breadth and height of a cube are equal.

CYLINDERS

CYLINDER = Solids like circular pillars, circular pipes, circular pencils, measurin
rollers and gas cylinders, etc., are said to be in cylindrical shapes.
Parts of a Cylinder:

(i) A cylinder has no vertex.

g jars, road

(ii) A cylinder has two curved edges (C, and C,).

(ili) A cylinder has one curved face and two flat faces (F, and F,).

\1 '\t . \=— Curved
| o edge
| Curved —={ "1 | C,
i edge ;'
B C1 " ’
Cylinder ‘
Flat face Ciirved face Flat face
CONE

CONE Objects such as fce-cream cone, a conical tent, a conical

vessel, a clown's cap, elc., are In the shape of a cone.

—— Vertex

Parts of a Cone:
— Curved face
(1) A cone has one vertex,

(11) A cone has one curved edge.

(111) A cone has one curved face and one flat face,

Flat f.aca Curved a4

SPHERE

SPHERE An object which is In the shape of a ball is

sald to have the shape of a sphere.
Parts of a Sphere:

(1) A sphere has no vertex.
(11) A sphere has no edge.
(111) A sphere has a curved surface,
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~Name of the solid % SUMMARY

| —— umber of fa

(1) Cuboid - ces | Number of vertices | Number ;)f Edges
(1) Cube = 8 12

(iti) Cylinder = I:u =

(iv) Cone 2 : :

(v) Sphere 1 = s

(7 OF A THREE-DIMENSIONAL FIGURE

3-dimensional figure is t}
anetofa S the shape that can be cut out of a plane plece of paper or
mrdboard and folded to make the 3-dimensional shape. s g e

AL ?;Uf; below is the net of a cubotd of length =3 cm, breadth =2 cm and helght

3cm

1ecm

2cm

1cm
1cm

dcm

ouPlE2.  The adjoining figure is the net of a cube. Fold these faces to 1
make a cube.

Solution Fold the given faces in such a way that
1 lies opposite 5;
2 lies opposite 4;
3 lies opposite 6. »
Thus, a cube is formed. :

BUMPLES.  The glven figure is the net of a cube. Fold these faces to make a 1 :
cube.

Solution Fold the given faces in such a way that

2 lies opposite 4;

3 lies opposite 5; %

1 lies opposite 6. 5 E
Thus, a cube is formed.

BXAMPLE 4, The given figure is the netof a cube. Fold these faces to make a ;

cube.
®lutlon. Fold the given faces In such a way that 2 | 3
1 lies opposite 4 :
3 lies opposite 5:
2 lies opposite 6. . -

Thus, a cube is formed.

Scanned with CamScanner

PYRE RO S W N B B B T e ont o oo
- ' L e N  ——




224

Mathematics for Class 7
D S e to make a m
hese faces s
EXAMPLE 5. The glven figure is the net of a cube. Fold t .
Solutton Fold the given faces in such a way that o M‘z“*
1 is the upper face and 3 is the bottom I ay
Thus, 1 lies opposite 3: 3 S
2 lies opposite 5: =] ‘
4 lies opposite 6.
Thus, a cube is formed. s
T
g
EXERCISE 19
1. Fill in the blanks:
3 ‘ .... vertices.
(1) A cuboid has ...... rectangular faces,...... edges and ..
(i) A cylinder has ... curved face and ...... flat faces.
(iii) A cone has one...... face and one....... face.

3‘

(iv) A sphere hasa.. . surface.
Write (T) for true and (F) for false:
(i) A cylinder has no vertex.

(ii) A cube has 6 faces, 12 edges and 8 vertices.
(iii) A cone has one vertex.

(iv) A sphere has one edge.
(v) A sphere has a curved surface.

Write five examples of each one of () a cone (ii) a sphere (iii) a cuboid and (iv) a cylinder

il
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