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Read the following passage.

Parimarjan began playing chess when one of his father's friends presented
him with a chess set when he was four. He fell in love with the game
immediately and it didn't take his parents long to discover that chess wasnt
just a hobby for him,

Before long, Parimarjan started playing in tournaments and began to make his
presence felt at the national and International events. He's done pretty well in
quite a few of them, winning medals at the World, Asian and Commonwealth
meets, At 13 years and 142 days, Parimarjan Negi became the World's second
youngest ever Grandrmaster on July 1, 2006 in Satka, Russia.

Parimarjan is a truly gifted player who spends hours practicing. He is
unperturbed by losses, And he holds a number of records: He Is the youngest
Indian to get the International Master title, the youngest Indian to beat a GM
and the youngest Indian to get the GM title.

The journey is never easy after you become a GM but knowing Parimarjan,
one could safely say that the boy would relish all the challenges that he would
come across that journey.

[R—— F':Igl! Break:-==---

() Select the most suitable option,
()  Parimarjan started playing chess
(a) at a very young age
(b) as a teenager
(c) during his college days

()  Thefullformof GMIs
(a) Great Master
(b) Grand Master
{c) Game Master

(iy Parimarjan holds
(a) very few recards
(b) one record
(c) a number of recards

(iw}  Parimarjan is the youngest Indian to
(v}  The journey after you become a GM is very easy. (True / False)
{(vi)  Parimarjan has won only Asian medals, (correct the statement)
{vil) Find a word from the passage which means the same as "quickly.
(viil) OnJuly 1, 2006 Parimarjan Negi became
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Now from Lh(. qbove tab]e answer the following :
1<t pairs of integers whose sum is zero.
what do vou observe in the row corresponding to zero as the first number a1
- the column corresponding to zero as the second number ?

1 —4)+3=83+(-47 I83+(-1)=(-1+37?

e (=2) + (- 3) an integer ?

- 450 (b) — 1083
- 238 - 3974
- 407 (h) + 706 (c) — 107
+ 291 - 394 + 63
4032 (e) — 2811 (f) + 6407
+ 3294 + 1309 = 2919
¢ Add the following pairs of integers:

(h) — 86, 139 (c) 498, - 331

130, 25
437 — 81 (e) 10000, - 3761 (f) 5565, — 9999

4 Bimnphfy the following:
(3714 (- 21) + 48

O 5 781 4 (— 1000) (d)
W, Fill in the blanks:

(b) (- H3b) + (132) + (794)
(- 881) + (- 237) + (=~ 116)

(h) e * 7) = 12
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Integers

1.1 INTRODUCTION

Wehavelearnt about whole numbersand integersin ClassVI.
We know that integers form abigger collection of numbers
which containswhole numbers and negative numbers. What
other differences do you find between whole numbers and
integers? In this chapter, we will study more about integers,
their propertiesand operations. First of al, wewill review and
revisewhat we have done about integersin our previousclass.

1.2 REcALL

Weknow how to represent integers on anumber line. Someintegersare marked onthe
number linegiven below.

< ! Fany ! ! ! Fan\ ! ! ! Fan\ ! ! ! ! S
< T \ T T T \U T T T \ T T T T >
-6 -5 -4 3 -2 -1 0 1 2 3 4 5 6 7

Can you write these marked integersin ascending order ? The ascending order of
these numbersis—5, —1, 3. Why did we choose —5 asthe smallest number?

Somepointsaremarked withintegerson thefollowing number line. Writetheseintegers
indescending order.

16 9 4 0 3 8 14

A\ 2

&
<

The descending order of theseintegersis14, 8, 3, ...

Theabovenumber line hasonly afew integersfilled. Write appropriate numbersat
each dot.
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1. A number linerepresenting integersisgiven below
A]IBCDEFGHIJKLMNO

l l l l l l l l l l l l
1 1 1 1 1 1 1 1 1 1 1 1 1 7

—3and -2 aremarked by E and F respectively. Whichintegersare marked by B,
D, H, J, M and O?

2. Arrange7,-5, 4,0and—4inascending order and then mark them on anumber
lineto check your answer.

We have done addition and subtraction of integersin our previous class. Read the
following statements.

Onanumber linewhenwe
() addapostiveinteger, wemovetotheright.
(i) addanegativeinteger, wemovetotheleft.
(i)  subtract apositiveinteger, wemovetotheleft.
(iv) subtract anegativeinteger, we movetotheright.

State whether the following statements are correct or incorrect. Correct those which
arewrong:

() Whentwo positiveintegersare added we get apositiveinteger.
(i)  Whentwo negativeintegersare added we get apositiveinteger.
(i)  Whena pogitiveinteger and a negativeinteger areadded, weawaysget anegative
integer.
(v) Additiveinverseof aninteger 8is(—8) and additiveinverseof (—8) is8.

(v) For subtraction, weadd the additiveinverse of theinteger that isbeing subtracted,
tothe other integer.

(Vi) (-10)+3=10-3
(Vi) 8+(-7)—(-4)=8+7-4
Compareyour answerswith theanswersgiven below:
(i) Correct. For example:
(@ 56+73=129 (b) 113+82=195 etc.
Congtruct fivemore examplesin support of thisstatement.

(i) Incorrect, since (—6) + (—7) =—13, which isnot apositive integer. The correct
statement is: When two negativeintegers are added we get anegativeinteger.

For example,
@ (-56)+(-73)=—129 (b) (—113)+ (—82) =—195, etc.
Congtruct five more exampleson your ownto verify thisstatement.
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(i)  Incorrect, snce—9+ 16=7, whichisnot anegetiveinteger. Thecorrect Statement is:
When one positive and one negativeintegers are added, wetaketheir difference
and placethesign of thebigger integer. Thebigger integer isdecided by ignoring the
sgnsof boththeintegers. For example:

(@ (=56)+(73)=17 (b) (-113)+82=-31 <> ©
© 16+(23)=—-7 (d) 125+ (~101) = 24 ) N =T\
Congtruct fivemoreexamplesfor verifying thisstatement. ¢
(iv) Correct. Some other examplesof additiveinverseareasgiven below: / \ / \
I nteger Additiveinverse () (
-10 10 '
76 —76 / x / \’
—76 76

Thus, theadditiveinverseof any integer ais—aand additiveinverseof (—a) isa.

(v) Correct. Subtraction is opposite of addition and therefore, we add the additive
inverseof theinteger that isbeing subtracted, to the other integer. For example:

(@ 56-73= 56+ additiveinverseof 73 =56 + (-73) =17
(b) 56— (-73) = 56 + additiveinverse of (—73) =56 + 73 =129
(©) (=79)—45=(-79) + (—45) =124
(d) (-100) —(-172) =-100 + 172 = 72 etc.
Writeatleast five such examplesto verify thisstatement.
Thus, wefind that for any two integersaand b,
a—b=a+additiveinverseof b=a+ (—b)

and a—(—b)=a+additiveinverseof (—b) =a+b
(vi) Incorrect, since (-10) +3=—-7and 10-3=7
therefore, (-10) +3#£10-3
(vii) Incorrect, since, 8+ (-7 —-(-4)=8+(-7")+4=1+4=5
and 8+7-4=15-4=11
However, 8+(-7)—-(-4)=8-7+4

We have done various patternswith numbersin our previousclass.
Canyoufind apattern for each of thefollowing?If yes, completethem:

@ 7,3-1,-5, , ,
() -2,—4,-6,-8, , ,
(© 15,10,5,0, : ,

(d -11,-8,-5,-2, , ,
Make some more such patternsand ask your fri ends to completethem.
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ExEercisE 1.1

1. Following number lineshowsthetemperaturein degreecelsus(°C) at different places

onaparticular day.
Lahulspiti\—) Srinagars Shimlaj Ooty Bangalore
~ _i Ol T T T _|5 T T T T T T T T T é T T T T 1|O T T T T 1'5 T T T T 2|0 T T T T 2'5 s

(@ Observethisnumber lineand writethetemperature of the placesmarked onit.

N ()

What isthe temperature difference between the hottest and the col dest places

N among the above?

i

()

C) Whatisthetemperaturedifference between Lahulspiti and Srinagar?
Canwe say temperature of Srinagar and Shimlataken together islessthan the

temperatureat Shimla?lsit alsolessthan thetemperature at Srinagar?

2. Inaquiz, positivemarksaregivenfor correct answersand negative marksaregiven
for incorrect answers. If Jack’ sscoresin five successiveroundswere 25, -5, —10,
15 and 10, what was histotal at theend?

— 3
smﬁi’f—ﬁ:}j

West

At Srinagar temperature was— 5°C on Monday and then it dropped
by 2°C on Tuesday. What wasthetemperature of Srinagar on Tuesday?
On Wednesday, it rose by 4°C. What was the temperature on this

day?
A planeisflying at the height of 5000 m above the sealevel. At a

particular point, itisexactly above asubmarinefloating 1200 m below
thesealevel. What isthevertica distance between them?

Mohan depositsRs 2,000 in hisbank account and withdrawsRs 1,642
fromit, the next day. If withdrawal of amount from the account is
represented by anegativeinteger, then how will you represent theamount
deposited? Find the balancein Mohan’ saccount after thewithdrawal .

Ritagoes 20 km towards east from apoint A to the point B. From B,
she moves 30 km towards west along the sameroad. If the distance
towards east isrepresented by apositiveinteger then, how will you
represent the distancetravelled towardswest? By which integer will
you represent her final positionfromA?

B East\
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In amagic square each row, column and diagona have the same sum. Check which
of thefollowingisamagic square.

5|1-11|-4 1(-10( O
S |27 -4| 3|2
0| 3|3 -6| 4|7
0] (i)
Verify a—(—b) =a+ bfor thefollowing valuesof aandb.
() a=21,b=18 () a=118,b=125
(i) a=75b=84 (vy a=28,b=11
Usethesignof >, <or = inthebox to makethe statementstrue.
@ (-8 +(-4 ] 9--9%
(b) (—3)+7-(19) [[] 15-8+(-9)
() 23-41+11 [] 28-41-11

(d) 39+(-24)-(15) [ ]| 36+(-52)—(-36)
(e —231+79+51 [[] -399+159+81
A water tank hasstepsinsdeit. A monkey isgitting onthetopmost step (i.e., thefirst
step). Thewater level isat the ninth step.
(i) Hejumps3 stepsdown and then jumpsback 2 stepsup. \
In how many jumpswill hereachthewater level ? =

(i) After drinking water, he wantsto go back. For this, he / e
jumps 4 steps up and then jumps back 2 steps down //

in every move. In how many jJumpswill hereach back e
thetop step? /é////?///

(iii) If the number of steps moved down is represented by 77 / Rt
negativeintegersand the number of stepsmoved up by /

positiveintegers, represent hismovesin part (i) and (i) %ﬁ/ /

/ -
by completingthefollowing; (@ -3 +2—-... = —8 ////,Z Lz //*/
(b)4-2+... = 8.1n(a) thesum (—8) representsgoing /;éf ,é‘ / 7
down by eight steps. So, what will the sum 8 in (b) = -2l
represent? '

1.3 PROPERTIES OF ADDITION AND SUBTRACTION OF INTEGERS

1.3.1 Closure under Addition

We havelearnt that sum of two whole numbersisagain awhole number. For example,
17 + 24 =41 whichisagain awhole number. We know that, thisproperty isknown asthe
closure property for addition of thewhole numbers.
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L et usseewhether thisproperty istruefor integersor not.
Following are somepairsof integers. Observethefollowing table and compl eteit.

Statement Observation
() 17+23=40 Resultisaninteger
@) (10)+3=___
(i) (~75)+18=__
(iv) 19+ (—25)=-6 Resultisaninteger
v 27+ (=2n)=____
M) (-200+0=___
(i) (=35 +(-10)=__

What do you observe?1sthe sumof two integersawaysaninteger?

Didyoufind apair of integerswhose sumisnot aninteger?

Sinceaddition of integersgivesintegers, wesay integer sar eclosed under addition.
Ingenera, for any twointegersaand b, a+ bisan integer.

1.3.2 Closure under Subtraction

What happenswhen we subtract aninteger from another integer? Can we say that their
differenceisasoaninteger?

Observethefollowing tableand completeit:

Statement Observation
(i 7-9=-2 Resultisaninteger
(i) 17—-(-22) =
(i) (-8)—-(-14)=6 Resultisaninteger
v) -2)-(-109=___
v 32-(1n=___
M) (-18)-(-18=___
(i) (-29)-0=___

What do you observe?|sthereany pair of integerswhosedifferenceisnot aninteger?
Can we say integers are closed under subtraction? Yes, we can see that integers are
closed under subtraction.

Thus, ifaand b aretwo integersthen a—bisalso anintger. Do thewholenumbers

satisfy thisproperty?
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1.3.3 Commutative Property
Weknow that 3+ 5=5+ 3=8, that is, the whole numbers can be added in any order. In
other words, addition iscommutativefor whole numbers.
Canwe say thesamefor integersalso?
Wehave5+ (-6)=-1and (—6) +5=-1
So,5+(-6)=(-6)+5
Arethefollowing equal ?
() =8 +(=9and(-9) +(-8)
(i) (—=23)+32and 32+ (—23)
(i) (—45)+0and0+ (—45)
Try thiswith five other pairsof integers. Do you find any pair of integersfor whichthe

sums are different when the order is changed? Certainly not. Thus, we conclude that
addition is commutative for integers.

Ingeneral, for any two integersaand b, we can say
atb=Db+a

® \Neknow that subtraction isnot commutativefor whole numbers. |sit commutative
for integers?

Consider theintegers5 and (-3).

Is5—(-3) the same as (-3) -5? No, because 5—(—-3)=5+3=8,and (-3) -5
=-3-5=-8.

Takeatleast fivedifferent pairsof integersand check this.

W\e conclude that subtraction is not commutative for integers.

1.3.4 Associative Property
Observethefollowing examples:

Consider theintegers—3, —2 and 5.
Look at (-5) + [(—3) + (—2)] and [(-5) + (-3)] + (-2).

Inthefirst sum (-3) and (—2) are grouped together and in the second (-5) and (-3)
aregrouped together. Wewill check whether we get different results.

(3)+ () (2) (5+3)

(-5) +[(=3) + (2] [(5) + ()] +(-2)



- /A THEMATICS

1. Writeapair of integerswhosesumgives
(8 anegativeinteger (b) zero

In both the cases, we get —10.
ie, (9 +[(R)+ (2 =[(-H) + (-] + (I
Similarly consider -3, 1and —7.
() +[1+(-7)] =83+ =
[(B)+1+(-7)=-=2+ =
Is(=3) +[1+(=7)] sameas[(-3) + 1] + (-7)?

Takefivemore such examples. You will not find any examplefor whichthesumsare
different. Thisshowsthat addition isassociativefor integers.
Ingeneral for any integersa, b and ¢, we can say
at(b+c)=(a+b)+c

1.3.5 Additive Identity

When we add zero to any whole number, we get the same whole number. Zero isan
additiveidentity for wholenumbers. Isit an additiveidentity againfor integersalso?

Observethefollowing andfill intheblanks:

i) (-8 +0=-8 i) 0+(-8)=-8
(i) (23)+0=_ (V) 0+ (=37)=-37
V) 0+(59)=_ V) 0+  =-43
Vi) —61+  =—61 (viii) +0=

The above examplesshow that zeroisan additiveidentity for integers.
You can verify it by adding zeroto any other fiveintegers.
Ingenera, for any integer a

a+t0=a=0+a

(c) aninteger smdlerthanboththeintegers. (d) aninteger smdler thanonly oneof theintegers.
(e) aninteger greater than both theintegers.

. Writeapair of integerswhosedifferencegives
() anegativeinteger. (b) zero.
(c) aninteger smdlerthanboththeintegers. (d) aninteger greater than only oneof theintegers.
(e) aninteger greater than both theintegers.
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ExampLE 1 Writedownapair of integerswhose
(@ sumis-3 (b) differenceis -5
(c) differenceis2 (d) sumisO

SorLution (@ (()+(2=-3 o (H)+2=-3
b 9-(-49H=-5 o (2-3=-5
© N-(9=2 o 1-(-1)=2
(d (-10)+10=0 oo 5+(-5)=0

Can you write more pairsin these examples?

EXERCISE 1.2

1. Writedownapair of integerswhose:

@ sumis—7 (b) differenceis —10 () sumisO
2. (8 Writeapair of negativeintegerswhosedifferencegives8.

(b) Writeanegativeinteger and apositiveinteger whose sumis—b.

() Writeanegativeinteger and apositiveinteger whosedifferenceis—3.

3. Inaquiz, team A scored — 40, 10, 0 and team B scored 10, O, — 40 in three
successive rounds. Which team scored more? Can we say that we can add
integersin any order?

ALY

4. Fill intheblanksto makethefollowing statementstrue:

(i) B3+ ........... =-53

(i) 17+ ........... =0 )
(V) [13+(=12)] + (ccovreeeene ) = e +[(-12) + (-7)]

V) =4+ + ()] =[ceererren +15] + ...

1.4 MULTIPLICATION OF INTEGERS

We can add and subtract integers. L et usnow learn how to multiply integers.

1.4.1 Multiplication of a Positive and a Negative Integer

Weknow that multiplication of whole numbersisrepeated addition. For example,
5+5+5=3%x5=15

Canyou represent addition of integersinthe sameway?



MATHEMATICS

We have from thefollowing number line, (-5) + (-5) + (-5) =—15

Find:
4 % (—8), < >
8x (2), 20 -15 10 -5 0
3x (1),
10 x (1) But wecan alsowrite
using number line. (-5) + (-5 + (-5 =3x(-H)

Therefore, 3x(5)=-15
Smilaly (-4)+(-4)+ (4 +(-4)+(-4)=5x(-4)

N

=20

20  -16 -12 -8

And () + (3 + (9 + ()= =

Also, N+ N+ (=)= =

L et usseehow tofind the product of apositiveinteger and anegativeinteger without

using number line.

Let usfind 3 x (-5) inadifferent way. First find 3 x 5 and then put minussign (-)
before the product obtained. You get —15. That iswefind — (3 x 5) to get —15.

v

Smilaly, 5x (—4) =—(5%4) =-20.
Findinasmilar way,
4% (-8)= = 3x(=7)= =
6% (=5) = = 2%x(=9) = =

Using thismethod wethushave,

Hnd: Till now wemultipliedintegersas (positiveinteger) x (negativeinteger).
(i) 6x(-19 Let usnow multiply them as(negativeinteger) x (positiveinteger).
(i) 12x(-32) Wefirst find—3 x 5.
(i) 7x(=22) Tofindthis, observethefollowing pattern: 4’:"
We have, 3x5=15

2x5=10=15-5

1x5=5=10-5

0x5=0=5-5
So, -1x5=0-5=-5
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—2x5=-5-5=-10
-3x5=-10-5=-15

Wealready have 3x(-5)=-15

So we get (3) x5=-15=3x(-H)

Using such patterns, weasoget (-5) x 4=-20=5x (—4)

Using patterns, find (—4) x 8, (-3) X 7, (—6) x5and (- 2) x 9

Checkwhether, (—4)x8=4x(—8),(—3)x7=3%(-7),(-6)x5=6x (—5)

and (=2)x9=2x(-9)

Usingthisweget, (—33) x 5=33 x (-5) =-165

We thus find that while multiplying a positive integer and a negative integer, we
multiply them as whole numbers and put a minus sign (—) before the product. e
thus get a negative integer.

1. Fnd: @ 15x(-16) (b) 21x(=32)
(© (-42)x12 (d -55x15
2. Checkif (@ 25x(-21)=(-25)x21 (b) (-23)x20=23x(-20)
Writefivemore such examples.

Ingenera, for any two positiveintegersa and b we can say
ax(-b)=(-a)xb=—(axb)

1.4.2 Multiplication of two Negative Integers
Canyoufindtheproduct (—3) x (-2)?
Observethefollowing:

3x4=-12

—3x3=-9=-12-(-3)

—3x2=-6=-9-(=3

—3x1=-3=-6-(-3)

-3x0=0 =-3-(-3)

—3x-1=0-(3)=0+3=3

—3x-2=3-(3)=3+3=6
Do you see any pattern? Observe how the products change.
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Based on thisobservation, completethefollowing:
3x-3=_ = 3x-4=__
Now observethese productsand fill inthe blanks:
—4x4=-16
—Ax2= - _12+4 (i) Startingfrom (-5) x 4, find (-5) x (—6)
_4x]1= (i) Startingfrom (—6) x 3, find (—6) x (=7)
—-4x0=__
—4x(-D=___
—4x()=___
—4x(J=___
From these patternswe observethat,
(-3 x(-1)=3=3x1
(B x(2)=6=3x2
(3)x(3)=9=3x3
and (-4 x(-)=4=4x1
So, (-4 x(2=4%x2 =
(-Hx(B=___ =
So observing these products we can say that the product of two negativeintegersis

a positive integer. \e multiply the two negative integers as whole numbers and put
the positive sign before the product.

Thus, wehave (-10) x (-12) =120
Smilaly (-15) x (-6) =90
Ingenerd, for any two positiveintegersaandb,
(-8)x (-b)=axb

Find: (-31) x (-100), (-25) x (-72), (-83) x (—28)

Game 1
(1) Takeaboard marked from—104to 104 asshowninthefigure.

(i) Takeabag containing two blue and two red dice. Number of dotsonthebluedice
indicate positiveintegersand number of dotsonthered diceindicate negetiveintegers.

(i) Every player will placehisher counter at zero.
(iv) Eachplayer will take out two dice at atimefrom the bag and throw them.
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104] 103] 102 [ 101 ] 100 99] 98] 97 %[ 5] %y
, 8| 8 |8 | 8| 8 | 8| 8| 90| 9| 2|9’
V8| 81|80 | 9| | 7| 6| 5| 74| 73] 72y
, 61| 62| 63| 64| 65| 66| 67| 68| 69| 70| 71’
\ 60| 59 | 58 | 57 | 56 | 55| 54| 53| 52| 51| 50
39| 40| M| 42| B 44 45| 4| 47| 48|49/
\ 38| 37| 36| 3| 3] 33] 2] 31| 0| 29[ 28

17| 18] 19 20 21 | 2| 23] 24| 25| 26 27

6| 15] 14| 13] 2] 11| 0] 9| 8] 7] 6,
, 5| -4 3] 2| 1| 0| 1| 2| 3| 4|5’
V-6 —7| -8] —9|-10|-11| —12| -13| 14| -15/-16
27| 26| 25| 24 | =23 | 22| -21| 20| -19| -18|-17/
v 28| 29| -30| -31 | -32 | 33| 34| -35| 36| —37|-38
— 49| —48| —47|-46 |45 |-44| —43| —42| —41| -40/-39 .
‘- 50| 51| 52| 53 | 54 | 55| 56| 57| 58| 59|60
—71| -70| -69|-68 |67 |-66| —65 —64| —63| —62| —61.
\ 72| 73| 74| =75 | =76 | —77| -78 79| 80| -81| —82
-93 | 92| -91][-90 |89 |-88| -87| —86| —85| —84] -83.
\ —94[ 95| —96| —97 [ -98 [ -99] —100| —101[-102] -103| 104

(v) After every throw, the player hasto multiply the numbersmarked onthedice.

(vi) If theproduct isapositiveinteger then the player will move his counter towards
104; if the product is a negative integer then the player will move his counter
towards —104.

(vii) Theplayer whoreaches104firstisthewinner.
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the first mathematicians to
attempt to prove

(1) x (-1) =1

=\ @
i

1.4.3 Product of three or more Negative Integers

Eulerinhisbook Ankitungzur  \We observed that the product of two negativeintegersisapositiveinteger.
Algebra(1770), was one of What will bethe product of three negativeintegers? Four negativeintegers?

@ (4x(3=12

L et usobservethefollowing examples:

0) H*xB)x(2)=[)*x(J] x(2)=12x(2)=-24

© xR *x(2)x (D) =[(-4)x
@ B)x[(A)*x(Z)*x () x (D] =

From the above productswe observe that
(@ theproduct of two negativeintegers
iIsapogitiveinteger;
(b) theproduct of threenegativeintegers
iIsanegativeinteger.
(¢) product of four negativeintegersis
apostiveinteger.
Wheat isthe product of five negativeintegersin
(d)?
So what will bethe product of six negative
integers?

We further seethat in (a) and (c) above,
the number of negative integers that are
multiplied areeven [two and four respectively]
and the product obtained in (a) and (c) are
positive integers. The number of negative
integersthat are multiplied in (b) and (d) are
odd and the products obtained in (b) and (d)
arenegdtiveintegers.

(3) x (-2)] *x (-1) = (-24) x (-1)
(-5) x 24 =120

A Special Case

Consider thefollowing statementsand
theresultant products:
D x(-1)=+1
FDxE)x(=D=-1
D x () x (1) x (1) =+1
EDxED)xE)xE)x () =-1
This means that if the integer
(-1) ismultiplied even number of times,
theproductis+1andif theinteger (-1)
ismultiplied odd number of times, the
product is —1. You can check this by
making pairs of (—1) in the statement.
Thisisuseful inworking out productsof
integers.

We find that if the number of negative integers in a product is even, then the
product is a positive integer; if the number of negative integersin a product is odd,

then the product is a negative integer.

Justify it by taking fivemore examplesof each kind.

THINK, Discuss AND WRITE

() Theproduct (-9) x (-5) x (—6)*(-3) ispositive whereasthe product

(-9) % (5) x 6 % (—3) isnegative. Why?

(i) What will bethesign of the product if wemultiply together:
(& 8negativeintegersand 3 positiveintegers?
(b) 5negativeintegersand 4 positiveintegers?
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(© (1), twevetimes?
(d) (-1), 2mtimes, misanatural number?

1.5 PROPERTIES OF MULTIPLICATION OF INTEGERS

1.5.1 Closure under Multiplication
1. Observethefollowingtableand completeit:

Statement I nference
(—20) x (-5) = 100 Product isan integer
(-15) x 17 =—-255 Product isan integer
(30)x12=__
(15 x (=23)=____
(-14) x (-13)=____
12x(-30)=__

What do you observe? Canyoufind apair of integerswhose product isnot aninteger?
No. Thisgivesusanideathat the product of two integersisagain an integer. So wecan
say that integers are closed under multiplication.

Ingenerd,
ax bisaninteger, for al integersaand b.

Find the product of five more pairsof integersand verify the above statement.

1.5.2 Commutativity of Multiplication

Weknow that multiplication iscommutativefor wholenumbers. Canwesay, multiplication
isalso commutativefor integers?

Observethefollowing tableand completeit:

Statement 1 Statement 2 I nference
3x(—4)=-12 (—4)x3=-12 3x(—4)=(-4)x3
(-30)x12=___ 12x(=30)=__

(~15) x (-10) = 150 (-10) x (-15) = 150
(3B)x(-12)=__ (-12) x (=35) =
(-17)x0=__

= (1) x (-15) =
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What are your observations? The above examples suggest multiplication is
commutativefor integers. Writefive more such examplesand verify.

Ingenerd, for any twointegersaandb,
axb=bxa

1.5.3 Multiplication by Zero
Weknow that any whole number when multiplied by zero giveszero. Observethefollowing
productsof negativeintegersand zero. These are obtained from the patternsdone earlier.
(3)x0=0
0x(-4)=0
-5x0=__
Ox(-6)=____
Thisshowsthat the product of anegativeinteger and zeroiszero.
Ingenerd, for any integer a,
ax0=0xa=0

1.5.4 Multiplicative Identity

Weknow that 1 isthemultiplicativeidentity for wholenumbers.

Check that 1 isthe multiplicativeidentity for integersaswell. Observethefollowing
productsof integerswith 1.

(3)x1=-3 1x5=5

Hx1=__ 1x8=_
1x(B)=__ 3x1=_
1x(-6)=__ Tx1=__

Thisshowsthat 1 isthemultiplicativeidentity for integersal so.
Ingenerdl, for any integer awehave,

axl=1xa=a
What happenswhenwemultiply any integer with—1? Completethefollowing:

(3 x(-1)=3
3x(-1)=-3 _ — . .

5 1) = 0 is the additive identity whereas 1 is the
O x()=___ multiplicative identity for integers. We get
(-D)x13=__ additiveinverse of aninteger awhenwemultiply
(1) x (-25) = (-Dtoaie ax(-1)=(-1)xa=-a
18 x (1) =

What do you observe?

Canwesay —1isamultiplicativeidentity of integers?No.
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1.5.5 Associativity for Multiplication
Consider —3,—2 and 5.
Look at [(—=3) x (-2)] x 5and (-3) x [(-2) x 5].
Inthefirst case (—3) and (—2) are grouped together and in the second (—2) and 5 are

grouped together.
We seethat [(-3) X (-2)] x5=6x5=30
and (=3) x[(-2) x 5] = (-3) x (-10) = 30

So, we get the same answer in both the cases.
Thus  [(-3) x (-2)] x5=(3) x[(-2) x 3]
L ook at thisand complete the products:

[(7) x (-6)] x4= x 4=

7x[(—6) x4] =7 x =

IS[7 % (=6)] X (=4) =7 x[(-6) x (=4)]?
Doesthegrouping of integersaffect the product of integers? No.
Ingenera, for any threeintegersa, band c

(axb)yxc=ax(bxc)

Takeany fivevaluesfor a, band c each and verify thisproperty.

Thus, like whole numbers, the product of three integers does not depend upon
the grouping of integersand thisis called the associative property for multiplication
of integers.

1.5.6 Distributive Property

We know
16 x (10+2) = (16 x 10) + (16 x 2) [Digributivity of multiplication over addition]
Let uscheckiif thisistruefor integersalso.
Observethefollowing:
@ (2 x(3+5)=-2x8=-16
and [(-2) x 3] +[(-2) x 5] =(-6) + (-10) =-16
So, (2)x@B+5=[(-2)x3]+[(-2) %8
(b) 4 x[(-2+7]=(-4)x5=-20
and [(d) x (2] +[(-4) x7]=8 +(-28) =20
So, (Ax[(D)+7] =[-8 *x (] +[(=4)*7]
© 8 x[(-+(-D]=(-8)x (=24
and [(-8)x (2] +[(-8)*x(-1)]=16 +8 =24
So, (=8)x[(-2)+ (D] =[(-8)x (2] +[(-8) x (-1)]
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Canwesay that thedistributivity of multiplication over additionistruefor integers
aso?Yes.

Ingenera, for any integersa, bandc,
ax(bt+tc)=axb+axc

Tekeatleast fivedifferent valuesfor each of a, b and cand verify theabove Digtributive
property.

(i) 1s10x[(6+(-2)]=10%x6+10x (-2)?

(i) 1s(=15) x [(=7) + (-1)] = (-15) x (=7) + (-15) x (-1)7?
Now consider thefollowing:
Canwesay4x(3—8)=4%x3-4x8?

Let uscheck:
4x(3-8)=4x(-5)=-20
4x3-4x8=12 -32=-20
So, 4x(3-8)=4%x3-4x8.
L ook at thefollowing:
(5)x[(-4) -(-6)]=(-Hx2=-10
[(-5)x(-4)] -[(-H) x(-6)] =20 -30= -10
So, (-9)x[(-4) —(=6)]=[(-5)*x(-4)] -[(-5) x(-6)]
Check thisfor (—9) x[ 10 —(=3)] and [(9) x 10] —[ (-9) x (-3)]
Youwill find that thesearea so equal.
Ingenerd, for any threeintegersa, bandc,

ax(b-c=axb-axc

Takeatleast fivedifferent valuesfor each of a, b and c and verify thisproperty.

() 1s10% (6—(=2)] =10 x 610 x (-2)?
(i) 1s(=15) x [(=7) = (-] = (-15) x (=7) — (-15) x (-1)?

1.5.7 Making Multiplication Easier
Congder thefollowing:
() Wecanfind (-25) x 37 x4 as
[(-25) x 37] x 4= (—925)x 4 =-3700
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Or, wecandoit thisway,
(=25) x 37 x 4 = (=25) x 4 x 37 =[(=25) x 4] x 37 = (=100) x 37 =-3700
Whichistheeaser way?

Obviously the second way iseasier because multiplication of (—25) and 4 gives
—100 which is easier to multiply with 37. Note that the second way involves
commutativity and associativity of integers.

So, wefind that the commutativity, associativity and distributivity of integershelpto
make our calculationssimpler. Let usfurther see how cal cul ations can be made
easier using these properties.
(i) Find16x12
16 x 12 can bewritten as 16 x (10 + 2).
16x12= 16x(10+2) = 16x 10+ 16 x 2 =160 + 32 = 192
(i) (—23) x 48 =(-23) x[50—-2] = (—23) x 50 — (—23) x 2 = (-1150) — (— 46)
=-1104
(iv) (=35) x (-98) = (-35) x [(—100) + 2] = (-35) x (—100) + (-35) x 2
= 3500 + (—70) = 3430
(V) 52%x(—8)+(H2)x2
(-52) x 2 can dso bewritten as 52 x (-2).
Therefore, 52 x (—8) + (-52) x 2=52 % (—8) + 52 x (-2)
=52 % [(-8) + (-2)] =52 x [(-10)] =-520

Find (1149) x 18; (1i25) x (1i31); 70 x (-19) + (—1) x 70 using distributive property. %
ExampLE 2 Findeach of thefollowing products: < .
() (-18)x(-10)x9 (i) (=20)x (=2) x(H) x 7 ?\\\E\J
(i) (1) x(-5) x (-4) x(-6)
SoLuTION

() (<18) x (—10) x 9 = [(~18) x (=10)] x 9= 180 x 9 = 1620
(i) (—20) x (2) x (-5) x 7=—20x (-2 x -5) x 7=[-20 x 10] x 7 =—1400
(i) (1) x (-5) x (=4) x (—=6) =[(-1) x (-H)] x [(-4) x (-6)] =5%x24=120

ExampLe 3 Verify (=30) x [13 + (<3)] = [(=30) x 13] + [(=30) x (=3)]

SorLutioN  (=30) x [13 + (=3)] = (-30) x 10 =-300



MATHEMATICS

[(=30) x 13] + [(-30) x (—3)] =—390 + 90 =-300
S0, (-30) x [13 + (-3)] = [(-30) x 13] +[(-30) x (-3)]

ExampLE 4 |n aclasstest containing 15 questions, 4 marks are given for every
correct answer and (—2) marksare given for every incorrect answer.

(i) Gurpreet attemptsall questionsbut only 9 of her answersare correct.
What is her total score? (ii) One of her friends gets only 5 answers

correct. What will be her score?
SoLuTtIiON
() Marksgivenfor onecorrect answer =4
So, marksgiven for 9 correct answers=4x 9= 36
Marksgivenfor oneincorrect answer =—2
So, marksgivenfor 6 = (15—9) incorrect answers = (-2) x 6 =-12
Therefore, Gurpreet’stotal score =36+ (—12) =24
(i) Marksgivenfor onecorrect answer =4
So, marksgivenfor 5 correct answers =4 x5=20
Marksgivenfor oneincorrect answer = (—2)
So, marksgiven for 10 (=15-5) incorrect answers = (—2) x 10=-20
Therefore, her friend’ stotal score=20+(-20)=0
ExavmpPLE 5 Supposewerepresent thedistance abovetheground by apositiveinteger
and that below the ground by anegativeinteger, then answer thefollowing:

(i) Aneevator descendsinto amineshaft at therate of 5 metre per minute. What will
beits position after one hour?

(i) Ifitbeginsto descend from 15 m abovetheground, what will beitsposition after 45
minutes?

SoLuUTION

(i) Sincethedevator isgoing down, sothedistance covered by it will berepresented
by anegativeinteger.
Changein position of theelevator inoneminute=—-5m

Position of the elevator after 60 minutes= (-5) x 60=—300m, i.e., 300 m below
groundleve.

(i) Changein pogition of thedevator in45minutes= (-5) x 45=-225m, i.e,225m
below ground level.

So, thefinal position of the elevator = —225 + 15 =-210m, i.e., 210 m below
groundleve.
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EXERCISE 1.3

. Find each of thefollowing products:

@ 3x(-1 (b) (-1) x 225

(© (-21) x(-30) (d (-316) x (-1)

(€ (-15)x0x(-18) (f) (-12) x (-11) x (10)

@ 9x(3)x(-6) () (-18) x (-5) x (-4)

) (Dx(2)x(3x4 () (3)x(-6)x(=2) x(-1)
. Veify thefollowing:

@ 18x[7+(3)]=[18x7] +[18x (-3)]
(b) (=21) x[(-=4) + (=6)] =[(-21) x (= 4)] +[(-21) x (- 6)]
(i) Foranyinteger a, what is(-1) x aequal to?
(i) Determinetheinteger whose product with (1) is
@ 22 (b) 37 © O

. Starting from (1) x 5, write various products showing some pattern to show
D> D) =1

. Findtheproduct, using suitable properties:

(@ 26 x (—48) + (—48) x (-36) (b) 8x53x(-125)
(©) 15 x(-25) x (—4) x (-10) (d) (-41) x 102

(e) 625 x (-35) + (—625) x 65 ) 7x(50-2)

(@ (-17) x (=29) (h) (-57) x (-19) + 57

. A certainfreezing processrequiresthat room temperature belowered from 40°C at
therate of 5°C every hour. What will be the room temperature 10 hours after the
process begins?

. Inaclasstest containing 10 questions, 5 marksare awarded for every correct answer
and (—2) marks are awarded for every incorrect answer and O for questions not
attempted.

() Mohangetsfour correct and six incorrect answers. What ishisscore?
() Reshmagetsfivecorrect answersandfiveincorrect answers, what isher score?

(i) Heenagetstwo correct and fiveincorrect answersout of seven questionsshe
attempts. What isher score?

. A cement company earnsaprofit of Rs8 per bag of white cement sold and alossof
Rs5 per bag of grey cement sold.

(& Thecompany sdals3,000 bagsof white cement and 5,000 bags of grey cement
inamonth. What isitsprofit or |oss?
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(b) What isthenumber of whitecement bagsit must sall to haveneither profit
nor loss, if thenumber of grey bags sold is6,400 bags.

9. Replacetheblank with aninteger to makeit atrue statement.
@ R)x__ =27 (b) 5x__  =-35
(@) X (—8) = -56 (d) x (-12) =132

1.6 DiIvisioN oF INTEGERS

Weknow that divisonistheinverse operation of multiplication. Let usseean example
for wholenumbers.

Since3x5=15

So 15+5=3and15+3=5

Similarly,4x3=12gives12+4=3and 12+ 3=4

We can say for each multiplication statement of whole numbersthere aretwo

divison statements.
Canyou write multiplication statement and its corresponding divison statements

for integers?

® Observethefollowing and completeit.
Multiplication Statement Corresponding Division Statements
2x(-6)=(-12 -12=(-6)=2 , (12=2=(-6)
(- 4) x 5= (=20) (200+(®)=(-4) , (200+(-4)=5
(-8)x (-9 =72 o= TS
(Dxn=___ — 9=
(-8x4=___ ’
5x(-9=__ ’
(-10) x (-5) = |
From the abovewe observethat :

(H12)=2=(-0) Find:

—20)+~(5)=(-4
((_3)2) —(i:(—S) (@ (-100) +5 (b) (81)+9

¢ (-75+ 5 -32) +2
(L45)+5=_9 © (=79 d (32
We observethat when we divide a negativeinteger by a positiveinteger, wedivide

them as whole numbers and then put a minus sign () before the quotient. e, thus,
get a negative integer.
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® \Weasoobservethat: Can we say that
72+ (8=-9 ad 50+ (-10)=-5 (-48)+8=48~+ (-9)?
72 = (-9)=-8 50 + (-5)=-10 Let us check. We know that
(-48)+8=-6

So we can say that when we divide a positiveinteger by a negative
integer, we first divide them as whole numbers and then put a minus
sign (-) before the quotient. That is, we get a negative integer.

and 48 +(-8)=-6
S0 (—48) ~8=48+ (—8)

o Check this for
Ingeneral, for any two positiveintegersaand b () 90+ (—45) and (-90) + 45
a+ (-b)=-a+b whereb#0 (i) (-136) +4and 136+ (—4)

Find: (a) 125+ (=25) (b)80+(-5) () 64+ (~16)

® [ astly, weobservethat

j
(-12) + (-6)=2 (-20) + (-4 =5/(32) + (-8)=4;(-45) + (-9) =5 /&é&
So, we can say that when wedivide anegativeinteger by anegativeinteger, wefirst
dividethem aswhole numbersand then put apositivesign (+). That is, we get apositive
integer.
Ingeneral, for any two positiveintegersaand b

(-a)+ (-b)=a+ b whereb#0
Find: (@ (-36) ~ (-4) (b) (=201) + (-3 () (325 + (-13) %

N

1.7 PROPERTIES OF DIVISION OF INTEGERS
Observethefollowing tableand completeit:

Statement Inference Statement Inference

(-8 (-4 =2 Reslltisaninteger | (—g)=3=

(-4 ~+(-9-= % Resultisnot aninteger| 3 (—g) =

What do you observe? We observethat integersare not closed under division.
Justify it by taking five more examplesof your own.

® \Weknow that division is not commutative for whole numbers. Let uscheck it for
integersalso.
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You can seefrom thetablethat (—8) + (—4) # (—4) + (- 8).
Is(—=9) + 3thesameas 3+ (—9)?

Is(—30) + (—6) thesame as (— 6) + (—30)?

Canwe say that divisioniscommutativefor integers? No.
You canverify it by taking fivemore pairsof integers.

Likewholenumbers, any integer divided by zeroismeaninglessand zero divided by
aninteger other than zeroisequal to zeroi.e., for any integer a, a+ 0isnot defined
but 0+a=0for az0.

When wedivideawhole number by 1it givesthe samewhole number. L et uscheck
whether itistruefor negativeintegersal so.

Observethefollowing:
(=8)+1=(-8) 1) +1=-11 (-13)+1=-13
(25 +1=__ (3N+1=___ (48 +1=__

This shows that negative integer divided by 1 gives the same negative integer.
So, any integer divided by 1 gives the same integer.

Ingenerd, for any integer a,
a+l=a

What happenswhenwedivideany integer by (—1)? Completethefollowing table

(-8)+(-1)=8 11+ (1) =11 13+ (-)=__
(29)+(D)=___ SBN-H=__ -8B=CD)=__
What do you observe?

We can say that if any integer isdivided by (1) it doesnot givethe sameinteger.

® Canwesay [(-16) + 4] + (-2) is the same as

(10 <[4+ (17

Is () 1+a=17?
(i) a+(-1)

Weknowthat [(=16) + 4] + (=2) = (—4) + (=2) = 2

—a? foranyinteger a. and (-16) ~[4= (2] =(-16) = (-2) =8

Takedifferent valuesof aand check. So [(-16) + 4] + (-2) # (-16) + [4 ~ (-2)]

Canyou say that divisonisassociativefor integers? No.
Verify it by taking five more examplesof your own.

ExampLE 6 Inatest (+5) marksaregivenfor every correct answer and (—2) marks

aregivenfor every incorrect answer. (i) Radhikaanswered dl thequestions
and scored 30 marks though she got 10 correct answers. (ii) Jay also



INTEGERS

answered all the questions and scored (—12) marks though he got 4
correct answers. How many incorrect answers had they attempted?

SoLuTION

0]

Marksgivenfor onecorrect answer =5

So, marks given for 10 correct answers=5x 10 =50
Radhika sscore=30

Marks obtained for incorrect answers=30-50=-20
Marksgivenfor oneincorrect answer = (—2)

Therefore, number of incorrect answers=(-20) + (-2) =10
Marksgivenfor 4 correct answers=5 4=20
Jay’sscore=-12

Marks obtained for incorrect answers=—-12—-20 =—-32

Marksgivenfor oneincorrect answer = (—2)
Therefore number of incorrect answers=(—32) + (—2) = 16

ExampLE 7 A shopkeeper earnsaprofit of Re1 by sellingonepenandincursaloss

0]

(i)

SoLuTION

0]

of 40 paise per pencil whileselling pencilsof her old stock.

Inaparticular month sheincursalossof Rs5. Inthisperiod, shesold 45 pens. How
many pencilsdid shesdll inthisperiod?

In the next month she earns neither profit nor loss. If she sold 70 pens, how many
pencilsdidshesdll?

Stations®s|
e ;“I’ 7 v

Profit earned by sellingonepen=Re1
Profit eerned by sdlling 45 pens = Rs45, whichwedenoteby +Rs45
Total lossgiven = Rs5, whichwedenoteby —Rs5

Profit earned + Lossincurred = Total loss

Therefore, Lossincurred = Total Loss—Profit earned
=Rs(—5-45) = Rs(-50) =-5000 paise

Lossincurred by sallingonepencil = 40 paisswhichwewriteas —40paise
So, number of pencilssold = (-5000) + (—40) = 125 pencils.
Inthe next month thereisneither profit nor loss.

So, Profit earned + Lossincurred =0
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i.e., Profit earned =— L ossincurred.
Now, profit earned by selling 70 pens=Rs 70
Hence, lossincurred by selling pencils= Rs 70 which weindicate by —Rs 70 or

— 7,000 paise.

Total number of pencilssold = (—7000) + (—40) = 175 pencils.

ExEeRrcIsE 1.4

. Evaluateeach of thefollowing:

@ (-30)+10 (b) 50+ (-5 © (36)+ (9

d (-49+(49 (¢ 13+[(-29+1] ) 0+(-12

@ (38D~ [(=30)+(-1)]

M) [(36)+12]+3 () [(-6)+9]+[(-2)+1]

. Veifythat a+ (b+c) # (a+b) + (a+ c) for each of thefollowing vauesof a, band c.

@ a=12,b=-4,c=2 (b) a=(-10),b=1,c=1
. Fllintheblanks:

(@ 369+ =369 (b) <75+ =-1

(Q (208)+___ =1 () —87+__ =87

e _ +1=-87 ®  +48=-1

(@ 20+ =2 h  +@=-3

. Writefive pairs of integers (a, b) such that a+ b= —3. One such pair is (6, —2)
because 6 + (-2) = (-3).
. Thetemperatureat 12 noon was 10°C abovezero. If it decreasesat therateof 2°C

per hour until midnight, at what time would the temperature be 8°C below zero?
What would bethetemperature at mid-night?

. Inaclasstest (+ 3) marks are given for every correct answer and (—2) marks are
givenfor every incorrect answer and no marksfor not attempting any question.
(1) Radhikascored 20 marks. If shehasgot 12 correct answers, how many questions
has she attempted incorrectly?(ii) Mohini scores—5 marksinthistest, though shehas
got 7 correct answers. How many questions has she attempted incorrectly?
(i) Rakesh scores 18 marksby attempting 16 questions. How many questionshas
he attempted correctly and how many has he attempted incorrectly?

. Anéevator descendsinto amine shaft at therate of 6 m/min. If the descent starts
from 10 m abovetheground level, how long will it taketo reach —350m.



INTEGERS

WHAT HAVE WE DISCUSSED?

. Integersareabigger collection of numberswhichisformed by whole numbersand
their negatives. Thesewereintroducedin Class V1.

. You have studied in the earlier class, about the representation of integers on the
number lineand their addition and subtraction.

. Wenow study the properties satisfied by addition and subtraction.

(@ Integers are closed for addition and subtraction both. That is, a + b and
a—bareagainintegers, whereaand b areany integers.

(b) Addition is commutative for integers, i.e, a + b = b + a for al integers
aandb.

(c) Additionisassociativeforintegers,i.e, (a+b)+c=a+(b+c)foral integers
a,bandc.

(d) Integer Oistheidentity under addition. Thatis,a+0=0+a=a for every
integer a.

. Westudied, how integers could be multiplied, and found that product of apositive
and anegativeinteger isanegativeinteger, whereas the product of two negative
integersisapositiveinteger. For example, —2x 7=—-14and-3x -8 =24.

. Product of even number of negativeintegersispositive, whereasthe product of odd
number of negativeintegersisnegetive.

. Integersshow some propertiesunder multiplication.

(@ Integersareclosed under multiplication. Thatis, a x bisaninteger for any two
integersaandb.

(b) Multiplicationiscommutativefor integers. Thatis, a x b=bx afor any integers
aand b.

(©) Theinteger listheidentity under multiplication,i.e., 1 xa=ax 1=afor any
integer a.

(d) Multiplicationisassociativefor integers, i.e., (ax b) x c=ax (b x c) for any
threeintegersa, bandc.

. Under addition and multiplication, integers show aproperty called distributive prop-
erty. Thatis,ax (b+c)=axb+axcforany threeintegersa, band c.
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8. Thepropertiesof commuitativity, associativity under addition and multiplication, and
thedistributive property help usto makeour calculationseasier.

9. Wealsolearnt how to divideintegers. Wefound that,

(@ Whenapostiveinteger isdivided by anegativeinteger, thequotient obtainedis
anegativeinteger and vice-versa.

(b) Divisonof anegetiveinteger by another negativeinteger givesapositiveinteger
asquotient.

10. For any integer a, we have
(@ a=0isnotdefined
(b) a+1=a
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~ Unlike many other countries, India has been
known by diverse names during different
periods of history. The word 'Hindu' is generally
accepted as having originally been a Persian
word for someone who lived around or beyond
the Indus river which was called Sindhu in
Sanskrit and meant any inhabitant of Indian
subcontinent before the partition. In Persian and
Arabic, the term 'Hind' denotes the Indian
subcontinent. The name India was first applied by
the Persians to the region watered by Sindhu. The
Muslims during the Medieval period called the
subcontinent Hindustan and referred to the
people as Hindus. Hindus, here literally meant a
native of Hindustan and had no significant
religious connotation as we understand it today.
Today, the country India as we know, is also called
Hindustan.

MEDIEVAL INDIA

The history of the world can be divided into
three broad periods, namely Ancient, Medieval
and Modern. Each of these periods covers

many centuries and the length of a period may

differ from one part of the world to another.
For example, the Medieval period began
around the fifth century CE in Europe but
around the eighth century CE in India. The
Medieval period in India covers roughly
1100 years. The time frame of Medieval
period is taken as 700-1800 CE.

MAJOR POLITICAL DEVELOPMENTS

The Medieval period in India can be broadly
divided into two phases— the early Medieval
period and the later Medieval period. The history
of the early Medieval period is centred on
power struggles among regional kingdoms of
both North and South India. The most prominent
among these kingdoms were Rajputs, Palas,
Pratiharas, Rashtrakutas and Cholas.

The distinctive cultural characteristics of the
regional kingdoms spread to the new regions
that came under them.

In the later Medieval period, there were a
number of invasions by Muslim conquerors
from central Asia. Among the invaders were
Turks, Afghans and the Mughals. The defeat of

Fig. 1.1 Muhammad Ghori
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Rajputs at the hand of Muhammad Ghori
brought India under the rule of Slave dynasty.
After the fall of Slave dynasty, the Khalis,
Tughlags and Lodis came to power. The
combined period of these dynasties is known as
Delhi Sultanate. The luster of Sultanate soon
faded away when Babur founded the Mughal
empire. His grandson, Akbar extended his
empire over the whole of North India and parts
of the South. He was followed by Jahangit,
Shahjahan and Aurangzeb. The Mughal empire
declined sharply after the death of Aurangzeb.
The successors of Aurangzeb were weak and
incompetent rulers. Thus, provincial Governors
asserted their independence and established
regional kingdoms.

CARTOGRAPHY AND

{o this period were drawn by sailors who were Morg
familiar with the coastal regions. Medieva| Mapg
and the writing of Medieval authors Provig
valuable information about the geographjc,,
features and the name of places. Howevey, the
place names mentioned in these d°°Uments
may have changed with time. In such cases,
historians has to find out the present names,

HISTORIANS AND THEIR SOURCES |

Historians use different types of sources ¢,
learn about the past depending upon the perioq
of their study and the nature of theijr
investigation. You will notice some continuity
in the sources used by historians for the study
of this period. They still rely on coins,
inscriptions, architecture and textual records

MEDIEVAL INDIA

The skill of cartography or map
making was practically unknown
in ancient India.(The growth of
trade and expansion of empires in
the Medieval period created the
need for atepate maps) The
Arabs and Europeans who
undertook long journeys over land
and sea developed cartography.
The map shown alongside is a
map of the world as was drawn
in the twelfth century by Al-Idrisi,
a cartographer from Morocco.

The map has the south shown at
the top, Arabia is at the centre and
to the left of Arabia is India.
Above South India is an island
which is probably Sri Lanka.
By the end of Medieval period,
cartography became more accurate.

,..]LD:J (North)

Most maps of India belonging

Fig. 1.2 Map of World by Al-Idrisi

|
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A book on coins named 'Drarya-Pariksha' was
written during the time of Alauddin Khalji, It
lists the coins minted during this period.

for information. The number and variety of
textual record increased dramatically during
this period. They slowly displaced other types of
available information. Through this period, paper
gradually became cheaper and more widely
available. People used it to write holy texts,
chronicles of rulers, teachings by saints, etc.

Archaeology focuses on the study of physical
remains and the methods used on recovering

Fig. 1.3 Buildings are an important
archaeological sources.

them. Archaeological evidences include buildings,
- inscriptions, paintings and coins.

Inscriptions

Inscriptions can be defined as the wordings
inscribed on a coin, pillar, monument or seal. They
- help us in discovering and reconstructing the
history and culture of a particular period.
Reconstruction is essential for gaining greater

details of the civilisation that one wishes to study.
The science relating to the study of inscriptions is
called Epigraphy. I

Buildings

Buildings and monuments including temples,
forts, tomhs and mosques provide a lot of
information. They tell us about architecture and

reveal the cultural history of the period.

Coins

The study of ancient and medieval coinage has
validated historical events known from
literature, artefacts and other archaeological
evidences. Coins contain authentic information
about the names and dates of different rulers.
They also highlight the economic condition of
the period. Sometimes the coins of kingdoms
are discovered in many places, very far from
one another. This indicates that all these places
were part of this kingdom or they had trade
with them., The science pertaining to
systematic collection and study of coins is
called hlumismatics and the person who studies
these coins is called Numismatist.

Fig. 1.4 Medieval coins

Sculptures and Paintings

Monuments were adorned with beautiful
sculptures and paintings. The sculptures were
made of stone, bronze and wood. A good
number of these sculptures are figures of

_ _"1'1"

-
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kings, queens, gods and goddesses. Medieval
paintings feature various themes such as
mythological tales, palace scenes, battle scenes
and forest life. In the Medieval period, we also
come across mural paintings and somewhat
later miniature painting. The latter emerged under
the impact of Islam and the most famous school
of miniature painting is the Mughal school.

Fig. 1.5 Mughal painting

Literary Sources

In ancient times, people mostly wrote on palm
leaves, the bark of the birch tree, wood blocks
and stone tablets. From the 13th century

@Yisnippers

An edict pillar of Ashoka more commonly
known as 'Ashoka Lat' was found In Allahabad 5‘
in 1837. Besides Ashoka it bears inscriptions by |
Jahangir as well; that belongs to 1605 CE, ]
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Fig. 1.6 A literary source

onwards, paper began to be used for writing,
The Medieval age in Indian history forms 3
fountainhead of Indian cultural heritage. It
witnessed numerous invasions by Muslim
rulers who spoke Persian, Arabic and Turkish.
Thus, Medieval literary texts are found written
in these languages along with Sanskrit.

A very common literary form was the chronicle.
A chronicle can be defined as an extended
account of historical events written in prose or
verse, presented in a chronological order. The
chronicles include biographies, autobiographies
and memoirs of different kings and rulers. |

The period saw a profusion in writing of all
kinds— biographies such as that of Sher Shah
called Tarikh-i-Shershahi written by Abbas
Shervari and autobiographies such as Babur's
'Baburnama' and ._J_ahangir's ‘Jahangirnama’.

Abul Fazal's 'Akbarnama' and 'Ain-i-Akbari' are
complementary works. Shahjahan's court historian
Abul Hamid Lahori wrote 'Padshahnama'. Many
books in Sanskrit and other languages were
translated into Persian like Q‘/dumtranslated

Ramayana.
@W

\
1
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scholars often wrote the history of rulers or
the ruling dynasty of the kingdom in which they
lived. 'Rajatarangini' was written by Kalhana
which deals with the history of Kashmir. 'Bibhana
vikramadevacharita' describes the achievements
of Vikramaditya VI, the Chalukya king of
Kalyani in South India.

Many foreign travellers and scholars visited
India during the Medieval period. They have
left valuable account of their journeys and
experiences in India. One such visitor was Ihn
Batuta who was a Moroccon who visited India
during the rule of Tughlugs. Marco Polo of
Venice, Domingo Paes of Portugal, Nicolo
Conti of Italy and Anastacy Nikitin of Russia
were some other travellors who visited India
' and wrote about this country. Many scholars
account regarding contemporary India. Francois

Ty .

Fig. 1.7 Marco Polo

Bernier is the author of 'Travels in the Mughal
Empire' and Manucci was the author of 'Storio
Dor Mogor'.

Fig. 1.8 Calligraphy

CALLIGRAPHY

Many of the Persian manuscripts were beautifully
illustrated. They used floral and geometric
designs and no human figures. The handwritten
manuscripts were also stylishly written. Stylish
writing is known as calligraphy. It was not just
writing but also a form of decoration used even on
monuments.

As there was no printing press in India in
Medieval times, all Indian paper documents of
the time were manuscripts (handwritten
documents). Often scribes (employed to keep
records) made copies of the original document.
While doing this, they sometimes copied
incorrectly. Some scribes also put in their own
language or their own thought on the subject.
All this gradually changed the original text.
Historians have to gather information from
these changed documents, if they cannot find
original documents. This is difficult because
the historian has to study all the available
versions carefully and cross check the contents
against other dependable evidences.

Another problem is that the languages used in
old documents have changed over time. The
spelling and meaning of words, the grammar

_13 |
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and even the scripts have changed. Historians
cannot read some of the documents because
they are unable to read the scribe's handwriting
or because the script is no longer in use. For
example, the term Mlechchha was used during
the ancient period for all non-Aryan people
including hill and forest dwellers. During the
early Medieval period, the term referred to all
foreigners and culturally different people; from
kings to untouchables. Gradually as some
Mlechchhas were absorbed in Varna system, the
term came to be applied to meat eating people
and those who did not observe caste rules.

Keeping Records

The elaborate systems of administration -in
Medieval India required the keeping of
records. The paper documents that come down
to us are at present preserved in archives. An
archive is a collection of historical documents
and records of a government, family or other
organisation. Medieval documents and inscriptions
include records of land revenue and land
grants; works of religious literature and secular
works such as writings on travels history and
science.

New Social and Political Groups

Medieval period was a period of economic,
political, social and cultural changes. During
this period, many new social groups emerged.
Among them were Rajputs, who were wartiors
of Rajasthan, the Sikhs, who were a religious
group of Punjab and the Jats of Haryana who
were farmers. Many of these social groups
were absorbed into the caste system. For
example, the Raj‘puts who always wanted to be
heroic and noble got Kshatriya (warrior) caste
status. With the expansion of agriculture and
trade, wealthy landowners and traders

14

acquired higher social status. With agricultuy
expansion, forest dwellers, tribal and eye,
some outcastes took to cultivation and weyq
absorbed into Shudra caste. Some people took t,
new professions hesides their traditional Ones,
For example, the Brahmans were the higheg
caste, some of them entered lower castq
professions like agriculture and trade.

The growth of new professions gave rise tq
new subcastes or Jatis. A Jati consisted of !
people who belonged to the same profession, !
Prominent among the Jatis that emerged were '
the Kayasthas— a subcaste of scribes. They rose |
to prominence because record keeping had ,
become an important profession. Jatis formed
their own rules and regulations to be followed |
by their members. These regulations were1
enforced by an assembly of elders.

Many foreign traders settled in the prosperous
cities which grew along the Indian coastline. They
brought with them their cultural ideas, religious
beliefs, social customs, new technologies and |
even fruits, and vegetables. For example, the |
period saw the introduction of new technology «
like Persian wheel in irrigation and the spinning
wheel in cloth weaving. India was introduced to
Chinese sericulture (silk production by raising
silkworms). The Turks brought melons, oranges, .
lemons, plums and peaches. The Portuguese :
brought potatoes, tomatoes and chillies. i

Old and New Religions

Some important changes occurred in Hinduism
during this period. This included the worship of
new deities, the construction of temples by
royalty and the growing importance of
Brahmans. Their knowledge of Sanskrit text
earned the Brahmans a lot of respect in:
society. Another development of this period was
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Fig. 1.9 Sanskrit text
3
the emergence of the ideas of BhaktilIt meant

loving a deitywwhich devotees could reach
without the aid of priests or elaborate rituals.)

During this period, a new religion called Islam
appeared in the subcontinent. It arose in
Arabia in the seventh century CE. It is centred
on the belief of one God, 'Allah’ and the

. teachings of his last Prophet, Muhammad.

These teachings are contained in the holy book
of Muslims known as Quran. Merchants and

. migrants first brought the teachings of the holy

Quran to India in the seventh century.

After Prophet Muhammad's death, a Caliph or
Khalifa succeeded him as the religious and
political head of the Muslim community. Later,
the community split into two major sects,
namely, Shia and Sunni. The Shias regard
Muhammad's son in law Ali as the Prophet's
true successor. The Sunnis believe that a Caliph
should be chosen by the whole community.

Using Different Sources

The historian has to judiciously and carefully
use the different sources while writing history.
Certain sources such as archival records and
coins are considered more reliable than
certain other type of sources like literature or
oral traditions. Sometimes the information
provided in one source may be contradictory to
that of another source. In some cases, the
information contained in the literary text or
inscriptions may not be straight forward. Such
texts lend themselves to multiple interpretations. In
other words, each historian will interpret the
texts in a different manner.
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SANT NIRANKARI PUBLIC SCHOOL, MALVIYA NAGAR
Class- VII
Subject-Social Science (History)
Lesson -1 WHEN, WHERE AND HOW
Worksheet-1
Date 04-04-2020
Date of submission 07-04-2020

Instructions:

* Read chapter-1 When, Where and How.

* Find out all the answers and write them neatly.

* You can use any old notebook or sheets which is easily available at home.

* S5tay at home. Stay safe!

Answer the following questions in brief

What s eplgraphy?

Define numismatics.

Which period of Indian history is called Medieval period?

In what way the meaning of term Hindustani, changed aver the centuries?
Who wrote tarikh-i-5hershahi?

o o o

Choose the correct option
a. Which of the following Is not an archaeological evidence?

I Inscriptions Il. Colns Il. Chronicles
b. Ain-i-Akbri was written by

. Babur. . Akbar. . Abul-fazal
C. wrote Baburam.

I. Akbar. lIl. Bahut. lil. Jahangir
d. Cartographer Is one who draw

l. Pictures. iIl. Sketch . Maps
. Al-ldrisi was a Cartographer.

L Arabia. il. French lll. German

f. Study of coins is called-
. Epigraphy. 1l. Calligraphy 1ll. Mumismatics
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Match the following
g. Babur. i.  wasan Afghan traveller
h. Al Beruni. ii. founded Mughal Empire
. Marathas. ili. consolidated Mughal Empire
I. Minlature paintings . used Guerilla tactics to defeat Mughals
k. Akbar. . were symbolic in Medieval times

Wirite True or False for the following statements

We don't find instructions for the period after 700 CE.
. The medieval period began almost at the same time in lndia and in Europe.
The Portuguese brought irrigation wheels to India.
Chronicle is an archeological source of information.
Muslims established their kingdom in South India during Medieval times.

E

Lol -

Activity

Paste any five monuments of India on an A4 sheet.
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SANT NIRANKARI PUBLIC SCHOOL, MALVIYA NAGAR
Class- VII
Subject-Social Science (History)
Lesson -1 WHEN, WHERE AND HOW
Worksheet-2
Date 08-04-2020
Date of submission 11-04-2020
Answer the following guestions

What is meant by bhakti?
. Give the reason, why the science of cartography progressed during medieval period?

. What does the term blography mean?

1
2
3
4. From which country Marco Palo came to India?
5. Where is Ashoka Pillar located?

6

. Who translated Ramayana in Persian language ?

Choose the correct option

L. Persian wheel is used in
a. Irrigation b. Weaving . Driving
Il. The early mediaeval period runs between

a. 12*-17"CE. b. 8"-12"CE. c 8"-16"CE

Fill in the blanks

L Medieval period is further subdivided into two parts and

Il. The name of Babar's autobiography is

li. Kayastha were by profession.

. Archives are places where documents are kept.

V. After Prophet Muhammad's death the Muslim community split into two major
sects and
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Earth is the only planet in our solar system
which sustains life, All kinds of plants and

animals live on earth. (The_word 'Environment
denotes the surroundings or external conditions
influencing the development or growth of
people, animals and plants')Thus, we can say
that the physical and b|o|og|ca| conditions in
which a living organism lives, collectively make
up its environment. Animals and plants also play
an important role in our life. We cannot live in
isolation from other forms of life because we
depend on them for our food and other
necessities of life. Thus, it is necessary to

understand the processes that support our
environment.

Land, water, air and living organisms are the
four major components of environment. They

can be grouped into two major categories—
Abiotic and Biotic Environment.

Fig. 1.1 Abiotic Environment

ABIOTIC ENVIRONMENT
It is also known as the physical environment as

it comprises lirld_vvitgr_agd_a_g,A change in the

156

physical environment brings about a change i
the biotic environment.

BIOTIC ENVIRONMENT

It is also known as biological environment g 1,
comprises mankind, plants, animals and Othey
living organisms. Blologlcal enwronment is
largely dependent on physical environment,

Fig. 1.2 Biotic Environment

Both components of environment i.e. abiotic
and biotic are inseparahle. Geography studies
the inter-relationship between living organisms
and the environment. Moreover, these components
of environment are not static. They are always
changing because of various processes; although
these changes may be slow as well as sudden.

INTERACTION BETWEEN BIOTIC AND
ABIOTIC ELEMENTS

The biotic and abiotic elements of the environment
are dynamic in nature. st Sun is the ‘major
ource of energy, all the changes in the abiotc
environment are powered hy solar enerl.])l)The
constant circulation of air and water brin®s

o
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about changes in climatic conditions in different
ceasons. These changes affect the biotic
components. All living organisms (plants and
animals) depend on abiotic environment for
theil’,f-QQ-d' They depend on land, air, water and
sun for their basic necessities. These components
of the abiotic environment also affect the biotic
elements in @ number of ways. New species of
plants and animals evolve and if old species fail
to adapt to changing environment, they become
extinct. Human beings also bring changes in the
physiﬁa_linvironment by different activities like
miﬂing,__:_"PEd construction, agriculture, quarrying
and _others. The interaction between the
elements of physical and biological environment
are responsible for all variations in vegetation,
soil and distribution of plants and animals.

BIOSPHERE

[rhe life bearing layer of the earth's surface is
called Biosphere.) This is a small zone of
interaction of air, water and land where living
organisms survive. Some_of the organisms live
i the air slightly above the surface of the earth.
Some organisms live in water and remaining
organisms live on the surface of the earth. The
biosphere is a unique feature of our earth. It is
because of this zone that life can exist and
fiBurish.(This zone provides us with all our
necessities. (It_]ife is not possible outside the
limits of the biosphere.Biosphere consists of a
great variety of flora/and faung) Life is not
possible on other planets as they do not have

biosphere.

All the elements of biosphere are dynamic as
they derive energy from the Sun. The(Sun is the
Primary source of energy.)The energy is also
transferred from one source to another.(Wood,
petroleum, coal, running water, etc are the
Secondary sources of energy)ln the biosphere,

there are two major elements i.e. the producers
e 3 .. the producers,

and the consumers. The producers OF Q_ULQH_O,EHS
are capable of producing their own food directly
from the environment. The organisms that are
not able to produce their own food directly from
e environment are called heterotrophs and
include consumers such as animals and human
beings. They depend on other plants and
animals for their food. Almost all the animals

are heterotrophs.

The consumers can be divided in three
categories— the herbivorous, the carnivorous
and the omnivorous.(The herbivorous are plant
eaters such as cow, goat and other such animals.
Q‘he carnivorous are meat eaters, like tiger, lion,
etc)Omnivorous are those which eat both plant
as ‘well as medt eaters for example, human
beings: Another category is decomposers, who
feed oh dead bodies of plants and animals.

DOMAINS OF ENVIRONMENT
The environment may be divided into four

major domains or spheres.

Stimulation, information, Input,
feedback

Gratification Frustration
Deprivation Incentive

Behaviour

Strategies
Skills
Microprocesses

Reciprocal
Determination|

—_—
Food, medication,
Injury, virus, toxic
material, surgery,
temperature, air
quality etc,

Fig. 1.3 Domains of Environment

Atmosphere

It is a gaseous envelope surrounding the earth.

The elements of the environment such as
temperature, rainfall, winds, humidity, etc

- combine to produce weather and climate which

affect natural processes.)The atmosphere has
several layers, each having distinct properties
and utllity.. Atmosphere protects us from

§ pwcf,wus —s gt atphs.

MWTW[JM -

157

Scanned by CamScanner



scorching_heat and ultraviolet radiations of the

Sun)

Lithosphere

It is the layer of earth which consists of rock
l'naterial), he uppermost layer of lithosphere is
known as crust which consists of a variety of
rocks)(Lithosphere is very important for us
"because it provides us land_to live on and ;ﬂ
for the growth of plants)(Most of the human
= e — . .
activities are confined to this domain of the
environment)

Hydrosphere

It is the realm of water. It includes all water
bodies including rivers, oceans, lakes, seas, etc)
It covers nearly 71% of the earth's surfacefﬁ' he
Earth is known as Blue planet because it has
abundance of water.)\Qceans are the largest
‘water bodies on the earth) Besides linking
various land masses (continents), they play a
major role in determining the climate in the
hydrological cycle.'(Rivers and lakes are
freshwater bodies which provide us potable
water.|These water bodies are crucial for the
survival of human beings.

B

-Blosphere

It is called domain of life which contains a.H
living organisms. The average thickness of this

——————

f(ﬂ—“ C—
(@ snivrersym

We human are also a great source of danger
to our environment. We have ransacked the
planet for ways to get fuels and ‘r‘éVv“r}Herials
and cause extinction of about 50 Species o;f

plants and animals in a single day.

————— o
C_.____.._.‘_...ﬂ..-_-».—._.m-,‘... et

b it B |

) |

layer is about 30 km. (MoSt of the plants or
animals are found on or near the surface of

Iand.)

ENVIRONMENT AND HUMAN BEINGS

With the advancement in science and technology,
human interference with the natural environment
is increasing alarmingly;(ﬂuman activities such
as agriculture, mining, transport, industry and
construction, etc have adversely affected our
environmenrtZin a number of ways and now pose
a grave threat to our environment. The area
under forest has decreased, a number of animal
species are becoming extinct. The polar ice caps
are melting and the environment has been
polluted to dangerous levels. There is a rise in
temperature globally and this environmental
degradation is affecting the survival of human

race. So, we need to initiate steps to stop this
environmental degradation. ‘
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SANT NIRANKARI PUBLIC SCHOOL, MALVIYA NAGAR
Class- VIII
Subject-Social Science (Geography)
Lesson -1 OUR ENVIRONMENT
Worksheet-3
Date 13-04-2020
Date of submission 17-04-2020

Answer the following questions in brief.

What is environment?

Name the types of component of environment.
What is biosphere?

What do you understand by carnivorous?
What are heterotrophs?

Name some secondary sources of energy.

|mauN e

Define the following
1. Biosphere
2. Lithosphere
3. Hydrosphere
4. Herbivorous
5. Carnivorous

Fill in the blanks
1. Abiotic component of environment includes and

degradation affects human survival adversely.
Earth is the only planet of our which sustains life.

are those who eat both plants and meat.

links various continents.

mae WM
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SANT NIRANKARI PUBLIC SCHOOL, MALVIYA NAGAR
Class- VIII
Subject-Social Science (Geography)
Lesson -1 OUR ENVIRONMENT
Worksheet-4
Date 18-04-2020
Date of submission 22-04-2020

Give answer in one word or sentence

Name the layer of earth consisting rocky material.

How much earth's surface hydrosphere covers?

What do you call a person who eats both meat and vegetables?
Name any three abiotic components of environment.
Which water bodies links varios continents?

What is the scientific name of plant eaters?

What is an organism called, that make its own food?
Name the organism that cannot produce their own food.
What is the realm of water is called?

MName primary source of energy.

Name three secondary source of energy.

NP N AW

e
= 2

WriteTrue or False for the following statements

Autotrophs can not prepare their own food.

Land is not a component of environment.

Biosphere protects us from scorching heat and ultraviolet radiation.
Many human activities effect the environment adversely.

5. The components of environment remain static over a long period of time.

ol S

Activity found Ford

Paste the pictures of any three organism Found in abiotic and biotic
environment.
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