Maths Chapter 10: The Other Side of Zero
STEATT 10 - T & IF IR

Chapter Review

o Till now we knew covnting numbers, zero and fractions. This chapter
chows that there are numbers on the OTHER cide of zero — numbers fecs

than O, called negative numbere. Together, the negative numbers, zero and
positive number< are called INTEGERS: ... -3, -2, -1, 0,1, 2, 3 ...

o We underctand them vsing Bela'c Building of Fun (a lift q0ing up and down
From the ground Floor), & mine shaft, the number line, red and green
tokens, bank credits and debits, heights above and below cea level, and
temperatures below 0C. We learn to compare, add ond cvbtract integers,
and Brahmagupta'c rulee (625 CE).

. 8/9 ideas: S tarting + Movement = Target. Target - ¥ tarting = Movement
needed. A number pluc itc inverce ic zero. Subtracting a negative number ic

the came as adding the positive number.

Detailed Neotes

1. Pocitive and Negative Numbers (10.1)

o In the Building of Fun the grovnd foor ic Floor 0. Floors above have
positive numbere (+1 Food Court. +2 Art Centre, +3 Book S tore). Floors
below have negative numbere (-1 Toy Store, =2 lfideo Gamec).

o Lift buttons: '+’ goes up, ~’q0es down. + + (¢ +2; — — — i¢ —3. The came
number is both the floor number and the number of floors you move.

o« A wnumber with a 'y’ cign ic POSTTIVE; with a =’ cign. ic NEGATIVE.
ZEROD ic neither pocitive nor negative and has no sign.

¢ e=9-3-2-1,0,1 2 3 4..are INTEGERS. Pocitive integers g0 vp

Forever and negative integere 0 down forever.

2. Adding Integers (Starting + Movement = Target)
o Starting Floor + Movement = Target Floor. From Floor +1 prece +2: (+1)

+ (+2) = +3 From +2 precc —3: (+2) + (-3) = -1.
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Combining button presces is also addition: (+2) + (-3) = -1; (+4) + (-3)
+(-2)=-1:(-1) + (+2) + (-3) = -2

INVERSE (additive inverse): a number that bringe you back to 0. (+3) +
[—3} = 0. Inverce of +4 i¢ -4, of =3 i¢+3, of 0 ¢ 0.

Adding zero changes nothing: 0 + (+2) = +2, (-2) + 0 = -2.

. Comparing Integers

A higher floor means a bigger number. +3 < +4 but =4 < -3 (Floor -4 ic
lower than Flsor =3). Every negative number ic less than 0 and fece than
every pocitive number.

On the number line the number on the (EFT i¢ smaller: -5 < -3 < 0 < 2.
So2>-3and-2< 3

OF two negative numbers, the one with the bigger digitc is smaller: =25 < -
2.

. Subtracting Integers

Subtraction means making equal’ or finding the missing number to be
added: Target — Starting = Movement needed.

(+5) = (+2) = +3. (1) = (-2) = +1. (=1) - (+3) = -4. (+2) = (~-2) = +4.
Subtracting a negative number = adding the correcponding positive
number: (+2000) - (-200) = (+2000) + (+200) = +2200.

Convert subtraction to addition by veing the inverse: (+7) - (+5) = (+#) +
(-5). (-3) - (+8) = (-3) + (-8). (+8) - (-2) = (+8) + (+2).

Mine shaft: levele above ground are pogcitive, below ground negative. (-90)
v (-55) = -145; (+90) - (-50) = +90; (-90) - (+40) = -130.

. The Number (ine and Unmarked Nomber (ine

The number ray becomes a trve number (ine by adding negative numbere to

the LEFT of zero. Moving right = positive, left = negative.
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Examples: from Sto 9:+4(5+4=19 9-5=14). From 9to3: -6 (7 + (-
6)=33-9=-6). From3to-2:-5(3+(-5)=-2-2-3=-5)
Unmarked nvmber [ine: mark only 0 and the numbere needed. g5 + (-60)
= 25. For (-100) - (+250), the micsing number ic —350 becavce 250 + (-
350) = -100.

6. The Token Model (10.2)

* Green Tokens are positive, red fokens are negative. One pocitive and one
negative token make o ZERO PAIR (value 0).
Addition: put The tokens tsgether and remove zero pairs. (+5) + (-8):
remove 5 zero pairs, 3 neqatives are left = 3.
Subtraction: take away tokens. TF there are not enough, add zero paire.
(+5) = (+6): add 1 zero pair, take out 6 positives, left 1. (+4) - (=6):
add 6 zero pairs, take out 6 negatives, left +10. (-3) - (+5) needs 5 zero

pairs, result -5.

2. Integers in Other Places (10.3)

o Bank: credits (deposits) are positive and debits [,baymentc) are negative.
Balance = total of credits and debits; it can be neqative (overdraft).
Sea level i€ 0 m. Heightc above are positive and depthe below are negative
(Mount Everest about +£848 m; the Challenger Deep in the Mariana
lrench about —10979 m as per NCERT).
Temperature in C: 0C ic the Freezing point of water. Jemperatures above

0C are positive and below 0C are negative, like —4%C in [eh in winter.

8. Explorations and Brahmagupta'c Rules (10.4, 10.5)
. Hollsw grid: the sum of each border row and column ic The came number,

the BORDER SUM.

Amazing grid: circle o number, ctrike out it row and colvman, repeat until

none is left, then add the circled numbers. The total is always the came,
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becavse each number ic (row number) + (column number).

o There is no year 0: 1 BCE ic foflowed by 1 CE. Careful counting ic needed
acrose it.

o Brahmagupta's addition rules: two positives give positive; two negativec: add
numbere and put a minus cign; one positive and one negative: cubtract the
cmaller from the bigger and take the cign of the bigger (-5 + 3 = —2);
number + inverce = 0; number + 0 = number.

o Brahmagupta’s cubtraction rules: a emafler pocitive from a. larger positive
ic positive (3 — 2 = 1): & larger positive from a cmaller positive is negative
(2 - 3 = -1); cubtracting a negative = adding a positive (2-(-3)=2+
3); & number minug itcelf = 0; number — 0 = number; 0 - (-2) = 2.

o Hictory: negative numbers were firct used in accounting (China'e Nine
Chaptere, ¢. 1t-2nd century CE; Kautilya's Arthashactra c. 300 BCE;
Bakshali manuscript c. 300 CE). Brahmagupta (628 CE) treated positive,

negative and zero as equal numbere.

Important Formulas / alues

o Starting + Movement = Target

¢« Jarget - Starting = Movement needed

. a+[—a}:0;a+0:a;a—0=a;0—a:—a

v a-(-b)=a+bia-b=a+(-b)

Key Terme

Integers — ... -3, -2, -1,0,1, 2, 3 ...
Pocitive number — Number above 0; cign +.
/Vegative number — Number below 0; cign —.
Zero — Neither positive nor negative.

Inverce — Number that adds with it to give 0.

Zero pair — One positive and one negative token.
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Credit - Money coming in; positive.

Deéit - /I//oney q0ing ouvl: hegaﬁve.
Sea level — Reference height 0 m.

Unmarked number line — Number line chowing onfy needed numbere.

Border com — Equal com of each border row and colvmn.

Brahmagupta — First to give rules for negative numbers and zero.

Diagrame / Flowcharte
Bela’e Building of Fun
+3 Book Store
+2 Art Centre |
+1 Food Court
0 | Wetcome Hatl Gground)
-1 Toy Store
-2 Video Games

4p

down.

Integers on the Number (ine

negative: left of 0

positive: right of 0

Left ic smaller: -3 < 2, -5 < -3
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Token Model

: 0 0 (+s5) + (-3)

3 zero pairs cancel — 2 positives left = +2

+5+ (~-8): 5 zero pairs cancel, 3 negatives left = -3

Unmarked Nomber (ine
-60
O O »
0 +25 +85

85 + (-60) = 25 (unmarked number line)

Adding and Svbtracting: Examples

Exprecsion Becomes Answer
[+2) + (—3} - -1
[—2) + (—3} —(2+3} =5
(-5)+ (+3) -(5-3) -2
[+2) - [—3} (+2] + (+3) +5
(-3) - (+8) (-3) + (-8) -11
0-(-2) 0+ (+2) +2
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Sign of the Ancwer (Figure it Out Q8)

Exprecsion Sign of answer
positive — negative positive
positive + negative can be + or -
negative + negafive negative
negative — negative can be + or -
negative — positive negative
negative + positive can be + or -

Subtracting an Integer
Change the cign of the number being cubtracted (take itc inverse)

l
Change - to +
l
Add using the rulee
l

Check on the number line

Jextbook Exercise Questions
Q.1 (Think) What ds you precs to go Four Floors up? Three floors down?

Ans. Four floors up: + + + + = +4. [hree fHoors down: - — — = -3,

Q.2 Number all the Hoors in the Building of Fun.
Ans. +3 Book Store, +2 Art Centre, +71 Food Court, 0 Welcome Hall (ground),

-1 Toy Store, =2 |fideo Games.

Q.3 Start at Floor +2 and press —3. Where do you reach? Exprecsion?
Ans. (+Z) + (—3} = ~1. You reach Floor -1, the 7'ay Store.
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Q-4 Evaluate: (a) (+1)+(+4) (6) (+4)+(+1) (c) (+4)+(-3) (d) (-1)+(+2) (¢
(-1)+(+1) (F) 0+(+2) [g} 0+(-2).
Ans. (a) +5 (6) +5 (¢) +1 (d) +1 (¢) 0 (F) +2 (3) -2

Q.5 Find ctarting Hoore and movemente to reach Floor —5.
Ans. Start + Movement = —5. Examples: (+1) + (-6) = -5; (-2) + (-3) = -
5,0+ (—5) = =) (—5’] + [+3} = [+Z} + (—?} = =5.

Q.6 (Combine presces) (a) (+1)+(+4) (6) (+4)+(+1) (c) (+4)+(~3)+(-2) (d)
(-1)+(+2)+(-3).
Ans. (a) +5 (b) +5(c) +9-3-2=-1(d)-T1+2-3=-2

Q.7 (Gurmit) Bacant presces +3 by mictake. How doec he get back to the
ground floor? Precc +4 then —94: where?
Ans. He presces —3: (+3) + (-3) = 0. After +4 and —4 he is at O, the qrouvnd
Hoor.

Q.8 Write the inverses of +¢4, -4, -3, 0, +2, —1.
Ans. +4 - -4 -4 - 44 -3 = +3, 0> 0;+2 —» -2; -1 — +1.

0? Cohnect the inverces: +5 -2 -8 +9 and -7 +8 -5 +7.
Ans. +5 with -5; -7 with +2; =8 with +8; +7 with - 9.

Q.10 [M/Ao ie on the lowest floor?) ]ay [Art Centre), Acin [g,borfs' Centre),
Binnu (Cinema Centre), Aman [7‘oy Store).
Ans. ]ay +2, Acin +5, Binnu -3, Aman —1. Binnu ic on the lowest floor (—3).

Q11 C’ompare: [a} =2, +5 [é) -5 +49 [c} =5 -3 (d) +6, -6 [e) 0 -4 (f) 0,
+4.
Ans. () =2 < +5 (b) -5 < +4 (c) =5 <=3 (d) +6 > -6 (¢) 0> -7 (f) 0 < +4.
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Q.12 Compare: (a) =10, =12 (b) +12, 10 (¢) 0, =20 (d) +9, -7 (¢) -25, -7
(F) +15, -17%

Ans. (2) =10 > =12 (b) +12 > =10 () 0 > -20 (d) +7 > -9 (e) -25 < -7 (F)
+15 > =12

Q.13 Floor A = =12, D = =1, € = +1. Find the nombers of B, C. F, G, H.
Ans. From the NCERT answer key: B=-90C=-6F=+206=+6 H=+11.
(Read from the figure’e ccale.)

Q.14 Mark foore -2, -4, +3, —10.
Ans. Mark them at those levele on the vertical line: =7, —4 and —10 below 0,
and +3 above 0 (NCERT labelc them P, § R S).

Q.15 (Meam‘ng of subtraction) Evaluate 15 - S, 100 — 10, 29 - 3¢ ac
migsing number to be added.
Ans. 5+ 7=95¢02=10.10+7=100¢0 7= 90.3¢+ 7= 24¢0 7= yo.

Q.16 (Art Centre to Sporte Centre) Button to precs?
Ans. From +2 to +5you precs +3. [+5} - [+2) Xt 3.

Q.17 (Figure it Out) (a) (+1)-(+4) (b) 0-(+2) (c) (+4)-(+1) (d) 0-(~2) (e)
(+‘/)—[—3).
Ans. () -3 (b) -2 (c) +3 (d) +2 (e) +2.

Q18 (F) (-9)-(-3) (3) (-1)-(+2) (v) (-2)-(-2) () (=1)-(+1) () (+3)-(-
3).
Ans. () -1 (3) -3 (+) 0 () -2 () +6.

Q.19 Mine) (a) (+40)+__ = +200 (6) (+90)+__ = =200 (¢) (-50)+__ =
+200 (d) (-50)+__ = -200.
Ans. (2) +160 (b) -240 (¢) +250 (d) -150.
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Q.20 (¢) (-200)-(-40) (F) (+200)-(+40) (3) (-200)-(+40).
Ans. (e) -160 (F) +160 (3) -240.

Q.21 (Infinite lift) (a) =125+(-30) (b) +105-(-55) () +105+(+55) (d)
+80-(-150).
Ans. (2) =155 (b) +160 (c) +160 (d) +230. (Notice (b) = (¢).)

Q.22 (e) +80+(+150) (F) -79-(-200) (3) -79+(+200) (h) +1500-(-1500).
Ans. () +230 (F) +101 (3) +101 (h) +3000.

Q.23 (Math Talk) Subtracting a neqative is the came ac adding the pocitive?
Doe¢ the infinite lift remind you of & number fine?
Ans. Yec: in every example subtracting a neqative qave the came ancwer ac

adding The positive. The lift turned cideways is exactly a nvmber line.

Q.24 (Number (ine) From 5 to 9 from 9 to 3; from 3 to 2.
Ans. +9 ctepe (5 + 4 = 7). 6 ctepe backward, -6 (9 + (-6) = 3). 5 ctepe
backward, -5 (3 + (-5) = -2).

Q.25 Mark 3 positive and 3 negative numbers on the number line.
Ans. For example +2, +5, +8 and -1, -3, -7 (a:«g numbere are fine).

Q.26 Write the three negative numbere in increasing order.
Ang. -7 < -3 < -1.

Q271Ic2>-37Ic-2 < 37 Why?
Ans. Yec, 2 > =3 becavse 2 i¢ to The right of -3. Yes, -2 < 3 becavse -2 ic to
the left of 3.

Q.28 -5+0, 2+(-2), -10+20, 10-20, 2-(-2), -8-(-10).
Ahr’ _5; 0;. +70; "70,' 74,' +2.
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Q.29 (Unmarked nomber [ine) (a) -125+(-30) (6) +105-(-55) (¢) +8§0-(-
150) (d) -99-(-200).
Ans. () -155 () +160 (¢) +230 (d4) +107.

Q.30 (Tokens Q1) (a) (+6)+(+4) (b) (-3)+(-2) (c) (+5)+(~%) (d) (-2)+
[+6}.
Ans. () +10 (b) =5 (¢) ~2 (d) +4.

Q.37 Cancel the zero paire in the two token cets. Floor and addition
ctatement?

Ans. From the NCERT key: () (+3) + (-5) = -2, attendant on Flsor -2. (b)
(+6) + (-3) = +3, attendant on Floor +3.

Q.32 (Token cobtraction Q1) (a) (+70)-(+7) () (-8)-(-4) (c) (-7)-(-49)
() (+9)-(+12) () (~5)-(-7) () (-2)-(-¢6).
Ans. (2) +3 (b) -4 (¢) -5 (d) -3 (e) +2 (F) +4.

Q.33 (a) (-5)-(-%) (6) (+10)-(+13) (c) (-7)-(~7) (d) (+3)-(+8) (c) (-
2)-(-7) (F) (+3)-(+15).
Ans. (a) +2 (b) -3 (¢) +2 (d) =5 (¢) +5 (F) -12.

Q.39 Try -3 - (+5) with tokene. [How many zero paire? Recult?
Ans. Start with 3 negatives; to take out 5 ,box'ff/‘vef we put in 5 zero pairs.
After taking out 5 positives, 8 neqafives remain: -§.

Q.35 () (-3)-(+10) (6) (+8)-(~-7) (c) (-5)-(+7) (d) (-7)-(+710) (¢)
(+6)-(-49) (F) (-2)-(+7).
Ans. () =13 (6) +15 () -14 (d) =19 () +10 (F) -9

Q.36 (Bank) Balance T100; credit T60; debit T30; debit T150; eredit T200.
Ans. F100 + T60 = T160. T160 - T30 = T130. T130 = T150 = =320
(negative balance, poscible with come banks). 320 + F200 = T180.
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Q.37 Start 30; credits T30, T40, T50; debite T40, T50, T60. Balance?
Ans. 30 + 40 + 50 - 40 - 50 - 60 = 120 - 150 = -T30.

Q.38 Debite 1, 2, 4, 8 16, 32, 64, 128, then credit T256.
Ans. Debite total 255. 256 — 255 = 1.

Q-39 Why keep a positive balance? When ic a temporary negative balance
worthwhile?
Ans. A negative balance may bring feec or interest. It may be worth it for a

big purchase that will earn more money soon, ac in the business example.

Q.40 [Geagm,bhy Q1) Heighte of A to G in the crose section.
Ang. From the /VCE,QTkey (approximate): A +1500 m, B -500 m, C +300 m,
D -1200 m, € +1200 m, F =200 m, (6 +100 m.

Q.91 Highest and lowect point?
Ans. Highect is A (+1500 m). Lowest ic D (-1200 m).

Q.92 Decreasing and increasing order of heighte.
Ans. Decreacing: A, €, C 6 F B D. Increaging: DBFGCEA

Q.43 Highest point above cea level on Earth?
Ans. Mount Everest, about 8848 m above cea level (+8848 m).

Q.44 Lowest ,bo/n?‘ with respect fo cea level?
Ans. The Challenger Deep in the Mariana Trench (Pacific Ocean), about -
10994 m (NCERT key; measurements vary a little).

Q.45 (Temperature Q1) Places in India with temperature below 0C.
Auns. This ic a find-out question. CO/c/,b/aceg like (eh-(adakh, Kachmir and
high Himalayan areas go below 0C in winter becavse they are at great

AeigAt where the air ic thin and cold.
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Q.96 Match Leh temperatvres 14 C 80 -2C -9 with timec 2 am., 11
p-im., 2 pm., 11 a.m.

Ans. From the NCERT key: 14C at 2 p-mm., 8C at 11 am., -2C at 11 p-m.,
—4% at 2 am. (hottect in the afternoon, coldect ot night).

Q47 (Hollsw grid Q1) Border com of the cecond grid.
Ans. Top: 5 + (-3) + (=5) = =3. Bottom: (-8) + (~2) + 7 = =3. Left: 5+ 0 +
[—3} = -3. Right: [—5} + [—5} + 2 = =3. Border cuom = -3.

Q.48 Complete the gride for border cume +4, —2, 4.

Ans. One way from the key. Sum +9: row 1: =10, 10, 4; middle: 5, _, -5; row
3: 9, -10, 5. Sum -2: 6, 8 ~16; 11, -, =5; <19, =2, 19. Sum -4: 2, -2,
~9: =3, _, =5; =8, -6, 10. Check each of the 4 cums. Other ancwers are
possible.

Q.97 (Q3, Q4 Qs) Other ways for —4; which grids can be filled in many ways;
make your own puzzle.

Ans. Many ways exict because there are more empty celle than conditione:
choose come nomber< freely and fix the rest so that the four cume
match. For your own puzzle, Fll a 3 x 3 border with & cum, then hide

Come hum éerc.

Q.50 (Amazing grid Q1-Q3) Choose different numbers: what cum? What i
cpecial about the grids?

Ans. The cum comes out the came every time (=1 for the first grid). For the
two other grids the cums are -8 and —14 (NCERT /éeg]. The magic is in
the arrangement: each row is the row above plus a fixed namber, co
every pick takee one from each row and colvmn and the total never
changes. You can make such grids by adding a row number and a column

number.
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Q.57 Integers between: (2) 0 and -7 () -4 and 4 (¢) -8 and -15 (d) -30
and -23.

Ans. (A} -6, -5, -4 -3, -2 -1. (é} -3 -2-1,0 1, 2 3. (0} -14, -13, -
12, =11, -10, ~1. (4) ~29, ~28, -22, -26, -25, -24.

Q.52 Three numbere with com 8.
Ans. For example =5, 2, =10 (=5 + 2 = 10 = =8). Other answerc: =2, =3, -3.

Q.53 Dice with facee -1, 2, -3, 4, =5, 6: cume that are NOT possible between
-10 and +12.

Ans. Poccible sume are =10, -8, -6, -4, -3, -2, -1, 1, 3, 4, 5, 6, 8 10, 12
Not poscible: =9, =%, -5, 0,2, 2, 1, 11.

Q.59 Solve: 5-13, (-8)-13, (-13)-(-58), (-13)+(~-58), 8+(-13), (-8)-(-13),
13-8, 13-(-58).
Ans. -5 -21; =5; =21; =5; +5; +5; +21.

Q.55 Years: (a) 150 years ago (%) 2200 years ago (¢) 320 years after 680
BCE.

Ans. (2) and (b) depend on the precent year; for 2026: (a) 2026 - 150 =
1826 CE. (b) 2200 years ago: going back 2025 years reachee 1 (CE,
2200 - 2025 = 125, ¢o 125 BCE (there ic no year 0). (c) 680 - 320 =
360 BCE.

Q.56 Complete the cequences.

Ans. (ﬁ} -40, -34 -25, -22, -16, -10, -9 [aa{ditag 6).
(%) 3425160 2 -1 8 -2 (one pattern goes down 3,2, 1,0, =
1, =2; the other goec vp 4,5, 6, 2, 8).
(c) 22 19,12, 6,1, =3, =6, =8, =19, =9 (differences -8, =7, =6, =5, =4,
-3 -2, -1 0).
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Q.57 Cards (+1), (+7), (+18), (-5), (-2), (=9): make an expression cloce to
-30.

Ans. One way: (-2) + (-9) - (+18) - (+1) = -30.

Q.58 Signe: (a) positive = negative (b) positive + negative () negative +
negative (d) negative = negative (e) negative - positive (f) negative +
positive.

Ans. (2) alwaye pocitive (b) can be positive or negative (¢) always negative
(d) can be pocitive or negative (e) always negative (F) can be positive or

negative.

Q.59 A ctring of 100 tokens: value?
Ans. From the NCERT key the value of the string ic +20. (The pictvre chows

a repeating pattern; group the fokens into zero paire and count what ic

left.)

Q.60 (10.5 Figure it Qut) Explain Brahmagupta'c rufec with the Building of
Fun or number line; give own examples.

Ans. Addition: two pocitivec — move up twice; two negatives — move down twice;
mixed — the bigger movement wins, a¢ 5 floors down and 3 up leaves 2
down: =5 + 3 = =2. Mumber + inverce = 0 (90 back to ctart).
Subtraction:3 -2=12-3=-1,2_-(-3)=24+3=5;-2-(-2) =
0;0-(-2)=2
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fazga deA

). erTTHE AT o F=E (10.)
FAleT-FIA 5} SART A 9fdeT FAlIST 0 §) HUT #} Fifeier el & (+ g PIE, +2
FCTT dg, +3 YIaF $3R) | =t #t FHlelet wonHas & (-1 fHenar ganra, -2 w3
I) |
forre & g2 '+ FYT, - ) + + A +2; - — — AJeIT 3| T F=T HideT
& J% 3t & 3717 =rerer aveft FHiGeAr 1 fardt st
+ g areft FwIr garE & - g arelt S| T 7 gAIAS & 7
FOTHF, IH W =g et e19rar)
v =8, =3 =2, -] 0,1 2, 3,4 .. QUIH g g Qlid HU7 Iid d@ 377
FUTHF QUi e 3ieid I ara &

2. guiient T SNE (YEIATT + <ATeT = 1)

v YT F Hier + =TeT = 18 HAlSAA! +1 I +2 FEIAN (+1) + (+2) = +3/ +2 T -
3 garah (+2) + (-3) = -
e ¢ &) aigar o & (+2) + (=3) = I, (+4) + (=3) + (-2) = —);
1) + (+2) + (-3) = -2]
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Maths Chapter 10: The Other Side of Zero
STEATT 10 - T & IF IR

gfdenar (FAear gfdeiier); a8 FSAT &y SISt 42 0 W2 anleT 21 (+3) + (-3) = 0/
+4 T GIITHT —4, -3 &I +3, 37 0 7 0

[ SIS A Fpw gt dgoran 0 + (+2) = +2, (-2) + 0 = -2|

3. yuiiehl &t gerar
Feft wiforer 71t gt FwT) +3 < +4 W -4 < -3 (@fdT —4, -3 T AT ))&
FOHE FEAT 0 I 3R &7 e T I vt et 2
ST YT W F1§ IR areft = BIEt &t & -5 < -3 <0 < 2/ §AHAT 2 > -3
R -2 < 3
& FUTIHF T3 H g3 3id arelt =1 pigt eidt & 25 < =71

4. quIieh) T T2Ta
w2Td T 37 & 'SRIGT el AT 'cleet & 1010 eAradr AT ggar| a1 — YB3 =
et =1
(+S) - (+2) = +31 (-1) - (-2) = 11 (1) = (+3) = -4] (+2) - (-2) = +4]
FUTTHF HSAT FETT = ITdb GATFHE FZT airgar: (+2000) - (-200) =
(+2000) + (+200) = +2200/
Yldens o1 F21d ) &g & gger: (+7) - (+5) = (+7) + (-5)1 (-3) - (+3)
=(-3) +(-8)) (+8) - (-2) = (+8) + (+2)]
T, el H FHUR o IR EATHD, = & FONFFH| (-90) + (-5S) = -14S;
(+40) - (-50) = +90; (-90) - (+40) = -130]

S. FHIT AT AT faIT et HHAT AT
0 & TS 37T FUlIHS JEAT0 lgar & F=q7 1301 43t Fizorr Y w7 ardlt 81 310
TeTTT GATHF, TN <ATAT FHOTHE |
TR S TR+ (5+4=99-5=6)9T3 -6(Q+(-6)=33-9=
~6)1 3 -2: -5 (3+(-5) =-2, -2 - 3=-5)]
e et & T YT fAh 0 17 xS THIT e 85 + (~60) = 251 (-
100) — (+250) & 79T FzIT -350 & FAF 250 + (-350) = ~100)
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Maths Chapter 10: The Other Side of Zero
STEATT 10 - T & IF IR

6. 2l<t Arser (10.2)
& e eTHF 37 ST Elhal Tl &) U GAldhs R U FUHAF Eldhad
fReTehe S SIET (AT 0) &I &)
SIS Zenat AT T AT o oA1g g2t (+S) + (-8): S 7 IS gaa & 3
SFUTHE T & = -3
2T 2l Taidhiell] e Ug dr 9 &lls STem| (+S) - (+6): | < SIIST STeh; 6
eAIH faenren, = 11 (+4) — (=6): 6 S TANE 3TeM, 6 FONIHAD I, T
+H0/ (-3) - (+5) & S o &S oI & FIT -3

7. ST oTareY U7 yuifar (10.3)

v IF: AT (FRT) 4T 37 fAmrt/sperarer (S62) Fwoneas) oy = & AT
ST faawreft a7 AT, Ag Feonia S & Feharr &1
THE o7 0 m &l ITF SR I IS gatiHw FR A F) e FonHAS (A2
Do o137 +88438 w; ARHFIAT £ #T Aoiery T NCERT & IR S1a737aT —
10994 m)|
T °C F: 0°C YTt BT &HIF &) 0°C I HYR THF IR A<h FONHD, oy
i & olg & -4°C|

8. Beraller 31T IR & fA=er (10.4, 10.5)

« FIHAT 33 faary 1 &2 Ul aife 3T &1 AT OF & I=7 81T & s AT AT
FEd 2l
P 7 9, 1O 9 A ey A g v ST & FAF 5w v = (U
B =) + (I3 ) B
a0 &t @ | §7 & g | §. T &) §IF UR &5 faierelt anaensdt I & gt
&l
SET & GIE & [T GF 4TTHF T AN 4ATHF; g FlHa: JST ASHT
ST T f2Ig TN, TF GllAF 3R OF Fulldh: piet & 93 & 3 gzrseir 3R
53t @7 fag ermar (-S + 3 = —2); THJT + UldenH = 0; TIIAT + 0 = JAT|
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Maths Chapter 10: The Other Side of Zero
STEATT 10 - T & IF IR

GETT & 1909 5% eiHF H F PIET TGS ar it (3 - 2 = 1), P HF I
5T T2T137T dF FONHE (2 — 3 = -1); FHUMHF T2 = et ofear 2 - (-
3) =2+3), FHT - 3H IS =0;, JT - 0 =TF=T 0 - (-2) = 2]
3IAETT: FoTTHF TEATC Ugor SISl # FIIHTET 85 (T TS dedf,
Ugelt-gadt I BT BT ST, wrarreT 300 U, F@eMeAt UIFTA, Frarsrer
300 §.) 1 gg1T (628 §) o e/, FONHAF 37 A H SRR T AT

HAgoqul T | AT
BITT + =TeT = o1gT
LT — YBATT = G} Frer
a+(-a)=0a+0=0a,a-0=0a0-0a=-a
a-(-b)=a+ba-b=qg+(-b)

2 eregTacl

QIie - .. -3, -2, -1, 0,1, 2, 3 ..

eATHF HBAT - 0 A IR #1 J=T; (95 +

RUITHE HSIT - 0 I s FF F=m =g -

e — I gailHDb, 5T FUlHE|

gfdenar - a8 T o a szt W 0 fHer

[ ST - o> el AR T FUNHAR 2]

PRE (F1a) — T AT T, EiaTrFrep]

iz (Rwreft) - e a1 var; e

HAG doT - maﬂe@m 0 ml

far feeT #} aizar Y - R erdt A= Ry aret ¥
HAT AT - HTIY FY &7 Uf-d3 HT 7T AT

TG — OIS FET SR Y % 179 3ot 7ot uger Moz
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Maths Chapter 10: The Other Side of Zero

STEATH 10 - T & I UR

3R | wen=é
81T B Aler-FAt H FART

+3 Y& AT

+2 | ®emag 17

+7 17&?3#??' ST

o | warergler (3e)

1 | Bt =

2 | dfR=Aras )

AT AT W YOl

FOHb: AT o ST eITTHh: I % T
| | | | | | | | | | | N
| | | | | | | | | | |
5 4 -3 -2 -1 .0 1 2 3 ¢ s

I artE =T o) -3< 2 -5¢< -3

see

2l AlSeT

(+s) + (-3)

3YA NS HE - T 2 SATHAD = +2

+5+ (-8): s YA AN HE & 3 FHONHb ToId & - -3
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Maths Chapter 10: The Other Side of Zero
STEATT 10 - T & IF IR

faar faensr &) =T d&T
-60
/\
o - -
0 +25 +85

85 + (~60) = 25 (AT TR =T =)

SAIS-TI2Td & IGTeo
s § o1 & IR
(+2) + (-3) - -l
(-2) + (-3) -(2+3) -S
(-S) + (+3) -(5-3) -2
(+2) - (-3) (+2) + (+3) +S
(-3) - (+3) (-3) + (-3) -l
0-(-2) 0+ (+2) +2
<7 #7 g (9.8)
2z IR #H Rig
gATHS — FOlTHD STATHF

HdlHbh + RU[[Hh

+ AT - g IHaT &

RUIIHb + SRU[IHP

FeUllcHeh — hUllcdHeh

+ AT - & FahaT &

FeUllcHeh — 2dllcHeh

IU[[Hh + HddlHh

+ AT - g IHaT &
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Maths Chapter 10: The Other Side of Zero
STEATT 10 - T & IF IR

uileh TETaT
TETS oFTer alelt TSAT T GfAeHH oIl

|
~ @I + # §gor
|
A=A 2 sy

|
| T YHT R Ay

UTEAYEIH IHSATH T
) (Fr=) =re AT BUR oF7er @hr FAT ZEPN? AT FHicler A=r?
IJqT- TR PR + + + + = +4) AT =h - - - = -3

Y.2 AleT-#7&dt ) §ART F T FfGer U T o
IJIT- +3 YHIH 93, +2 FHel g, + B e, 0 TR &ler (3gaer), —| Heiar
gahreT, —2 AT )

9.3 difeler +2 3 —3 Za3ill @l ugear? SAeian o1l
- (+2) + (-3) = -1 FfFT | A=A (Felar gahret g2

7.9 go7 3 (a) (F+(+4) () Fa)+(+) () (+4)+(=3) (d) (-D+(+2) (e) (-
D+(+) () 0+(+2) (g) 0+(-2)]
3T (a) +S (b) +S () + @) +1 () 0 (P +2 (g) -2I

.S difeler -S W ugeer & 00 sara 9k arer 2
Y- RITT + el = -S| 3grgo: (+1) + (-6) = =S; (-2) + (-3) = -5; 0 +
(-5) = -5: (-8) + (+3) = -5; (+2) + (-7) = =S

.6 (827 aigatm) (a) (+1)+(+4) (b) (+4)+(+1) (c) (+4)+(-3)+(-2) (&) (-1)+
(+2)+(-3)]
397 (a) +S ) +s () +4 -3 -2=-1 () -1 +2 -3 =-2]
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Maths Chapter 10: The Other Side of Zero
STEATT 10 - T & IF IR

9.7 (99id) 3T I +3 ¢ 7] T WY A arie? +4 MR —4 ot gz hel?
V- -3 zame: (+3) + (-3) = 0] +49 3R -4 F &1¢ g8 0 T e R &

.8 +4, -4, -3, 0, +2, - @ "fden# forn
m’ +q — ’Q; ’(1' - +q; ’3 d +3; 0 — 0; +2 - ’2; ’, — +II

Y.9 G319 aish +§ -7 -8 +9 31 -9 +8 -5 +7I
IJA0- +S & T -S; —7 & AT +7; -8 & T +3; +9 3 1 9|

910 (I3 st F1?) o7 (err #2), sifdrer (e AeR), fag (AT de3), it
(el gabrer) |
IR- o7 +2, AT +5, 19 -3, 57T ~1| sy @way A 1 Afeder (-3) W &l

.l gorah: (a) -2, +S (b) -S, +4 (c) -S, -3 () +6, -6 () 0, -4 (F) 0, +4)
IJIGF(a) 2<+S ) -S<+4(c) -S<-30) +6>-6C)0>-4()0c<
+4]

.12 gorail: (o) -10, -12 (b) +17, =10 (c) 0, 20 (d) +9, -9 (e) -25, -7 (P) +IS,
-171
F9v- (a) 10 > -12 (b) +17 5> -10 () 0 > =20 (d) +9 > -9 () =25 < -7 (F)
+1S > =171

TI3 HGoTA = —12,D = -, E =+ & arB, ¢, F, 6, H & s
37- NCERT BW—MB =-9¢c=-6F=4+26=1+6H =+ (RT 7T A
CrlEl)),

.14 FAfder -7, -4, +3, -10 =737
I T VT U7 57 TR UL 10T e -7, =4, —10 T & sf=r 3 +3 IUR
(NCERT H#FE P, Q R, S foram &)

IS (zrz1a 7 37 IS - S, 100 - 10, 74 — 34 Y 'S9T JEAT F g H|
IAT-S+2=15ar?=10110+?=100ar? =903+ 2=743r? =40

Notes by Abhichek Siv 24



Maths Chapter 10: The Other Side of Zero
STEATT 10 - T & IF IR

.16 (01T Shg I 123 A2R) BT 9217
IJTT- +2 T +S g +3 FaIEN (+S) - (+2) = +3]

.17 Csrgra) (a) (+1)-(+4) (b) 0-(+2) () (+4)-(+1) () 0-(-2) () (+4)-
(-3)]
Iv- (a) -3 (b) -2 (c) +3 (d) +2 (&) +7I

718 () (-4)-(=3) (@) (-1)-(+2) () (-2)-(-2) ) D-C+) §) (+3)-(-
3)|
- (F) -1 (g) -3 (W) 0 () -2 () +6)

.19 (Fgrer) (a) (+60)+_— = +200 (b) (+40)+__ = =200 (c) (-S0)+__ = +200
(d) (-50)+__ = =200/
397- (a) +160 (b) -240 (c) +250 (d) -150]

7.20 (e) (-200)-(-40) () (+200)-(+40) (g) (~200)-(+40)]
FTT- (e) -160 () +160 (g) -240)

.21 (s75ia ferre) (o) -125+(=30) (b) +105-(-5S) (c) +105+(+5S) (d) +80-(-
150)1
o= (a) -155 (b) +160 (c) +160 (d) +230] (ezra7 3F (b) = ()1

7.22 (e) +80+(+150) (F) -99-(-200) (g) -99+(+200) (h) +1500-(-1500)]
T (e) +230 () +l0l (g) +101 (h) +3000]

9.23 (IO <=1t) 7 FUTHS T2, Gaalhds et orar &7 oIl 7t forre ST
¥ St &7

IJIR- &l & TRV # KUl T R eedlas cAIsel bl IR T & A7) Tolre
BT HTET et UR a8 Blob TEAT 35T 2

Notes by Abhichek Siv 25



Maths Chapter 10: The Other Side of Zero
STEATT 10 - T & IF IR

.29 (F=TF) S TG 9 3 3T -2
IA- +4 B (S + 4 =9)) 6 FEA DD, -6 (4 + (-6) = 3)| S FA WD, -5 (3
+ (-8) = -2)I

Y.25 JHT YET W 3 4AIHAF IR 3 FolicHar JS0 137377
AT T +2, +S, +8 IR~ -3, -7 (FE TS FF D))

.26 et FOTHF TSP g2 HH H TorE0]
IJFqo- -7 < -3 < -l

.27 FAT 2 > —32 FAT —2 < 3?2 FAN?
I &L 2 > -3 FANd 2, -3 & T8 3N & & -2 < 3 A -2, 3 F a5 3R &l

.28 -5+0, 7+(=7), =10+20, 10-20, 7-(-7), -8-(-10) |
Id?- -S; 0; +10; -10; 14; +2]

v.29 (a1 faomet #t gz Y31 (0) -125+(-30) (b) +105-(~5S) (c) +80-(~150)
() -99-(-200)|
I7- (a) -1SS (b) +160 (c) +230 (d) +10]]

.30 (@17 7)) (a) (+6)+(+4) (b) (-3)+(=2) (c) (+S)+(-7) (d) (~-2)+(+6)]
F7- (a) +10 (b) -5 () -2 (d) +4]

9.3 2lchall & S GlIS HIet| [ore areiT fabay Ffcter WR? IS a7 horeT?
<= NCERT Feth: (o) (+3) + (=S) = -2, #Afeder -2 W (b) (+6) + (-3) = +3,
Fifoter +3 w3

.32 (21wt Geid 9.1) (o) (+10)-(+7) (b) (-8)-(-4) (c) (-9)-(-4) (d) (+9)-
(+12) () (-8)-(-7) (F) (-2)-(-6)]
FTe- (a) +3 (b) -4 () -S (d) -3 (&) +2 (P) +4I
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Maths Chapter 10: The Other Side of Zero
STEATT 10 - T & IF IR

.33 (a) (-5)-(-7) (b) (+10)-(+13) (c) (-7)-(-9) (d) (+3)-(+8) (&) (-2)-
(-7) (B (+3)-(+IS)]
a2 (a) +2 (b) -3 (c) +2 (d) -S () +5s (F) -12]

Y.34 2t A -3 — (+5) | fabdar o7 &lls? IAR?
I 3 FONHE A Y& ;S GATHE [GehTerat & 110 S o aire TTeit) S eefiHan
RFTerer U2 3 FUNIHF g & —3)

.35 (a) (-3)-(+10) ) (+8)-(-7) () (-8)-(+9) (@) (-9)-(+10) () (+6)-
-4) (F) (-2)-(+7)1
I (a) -13 (b) +IS (c) -19 (D) =19 () +10 (F) -9I

9.36 (8%) O 100, THT F60; et F30; Rt T1S0; AT F2001
I F00 + F60 = F160] F160 — F30 = F1301 FI30 - FIS0 = -F20 (FOTHF
I, w5 sl §FHT IFA g &)1 —-F20 + F200 = FIZ0]

.37 & & F0; o7 T30, F40, TS0, famwradt F40, FS0, F60/ oI9?
- 30 + 40 + SO - 90 — S50 - 60 = )20 - 1S0 = —<F30]

.32 famrdt ¥, 2, 4, 8, 16, 32, 64, 128, b AT 2561
AT~ At ot 2551 256 — 255 = T

Y.39 ¢aiiHeh O T2 I=pT? e A JAT T FUlHS o 3l &7
ITT- FOTHF O U Joeh AT STl o797 Tl & 5wy I vedt sy FAIE et
&, Gl AR & 3aTEer A, dr ag 3l & Fehar &

9.40 (spNer T.)) e & A I 6 F Harrs)
I NCERT ot (GIRBTaD): A +1S00 m, B =500 m, C +300 m, D —1200 m, E
+1200 m, F =200 m, G +100 m]

F.4) Fr ST IR T A= falg?
v T ST A (+1500 m) | JeA sf=r D (~1200 m) |
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STEATT 10 - T & IF IR

9.492 315 7 g2ar IR g2ar #
IJqT- T2 A, E, C, G, F, B, DI 9@ D, B, F, 6, C, E, Al

9.43 U4 W IHg deT I A5 Har fag?
IJAT- HAISE TARE, TH dcT I BT 3348 m (+3348 m)|

9.49 T doT & FIgT A =T fag?
IJTT- TRIIT FEFARR o} AR g1 # dolore €, arammr 1099 m (NCERT oty
AT gt ST9T-37679T 1HeTdt &)

.48 (9T T.)) ST & 0°C I a7 JI9HTT ot} 18]
I~ T UAT P 1ol T & TIE-CIT, ahoey gl Fo oot somay afgar #
0°C I A1 gy I &, FAlifab Al sEd SIS U7 gar ygeft SR 3t @it #

Y.46 S & 91T 14°C, 8°C, -2°C, —4°C ®T FHT 2 ot I, || §oF I, 2 Fot
ZIuEe, || §e Jag I [Aersil

I~ NCERT el 14°C 3R 2 &6, 8°C g 1] aay, —2°C I | §6%;, ~4°C I 2
g7 (F9E7 TEH I1H, I Jg 3T)

.97 (Jr=er 135 U.)) g2 [ a7 Hfar 79
FJT-Fu S+ (-3) + (=5) = 3/ dA=h (-8) + (-2) +7=-3) A S + 0 +
(-8) = =31 g% (=5) + (-S) + 7 = -3/ HAT AT = -3

T.498 FHAT AT +4, -2, -4 & ToIr 5 q¥ R

IJT- Foft I v a1l AT +4: Uged dufb 10, 10, 4; &= S, _, -5 I 9, -0,
SI 7T -2: 6, 3, -16; I, _, =S; =19, =2, 191 AT -4: 7, =2, -9; -3, _, -S: -
8, =6, 101 =IRY 707 Fre R Iaw & T &)

7.499 (3.3, 6, S) -4 & 3R g e @5 & &5 gor et vgeft

I 7 & gt & w9 el w9 3 T & g s o wef @
gar 1T qTeb DI Y 136 Tt AT fAeh] st Ueelt & foir 3 x 3 1T farett
79T 3 3R, T o FEIT T
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STEATT 10 - T & IF IR

7.50 (3igd 1315 9.1-3) 3777 Foqmis gair: A1T? 1S @ =y @77 &7

INTT AT R TR -3 ST & (RS % 3 -1 vt @ Ry 3y AT -8 9% 4
31eT & (NCERT grefh) | ofrg ey & & & Ul W @1 ufsh # v 97 J=q7
AR T & FACIT & g & & -9 3 O TS g7t & gl ey o1eh
§EeraT| Ul B FET + TN F TS I DY T g IS 8

9.51 st & quita: (a) 0 31k -7 (b) -4 3R 4 () -8 a1k -IS (d) -30 37k -23I
FT- (a) -6, =S, -4, -3, -2, =11 (b) -3, -2, -1, 0,1, 2, 3] (c) -14, -3, -12, -
I, 10, 91 (d) -29, -28, -27, -26, =25, =241

.52 e T folaahr e -3 &)
IAT- AF -5, 7, 10 (-5 + 7 - 10 = -8)| 3tz -2, -3, -3

.83 -1, 2, -3, 4 =S, 6 a1 Uy 10 377 +12 & ST FHler-3 A7 FEt a7 Thel?
I<o- THT AN )0, -3, -6, —4, -3, -2, -, |, 3, 4, S, 6, 8, 10, 12] T& IT Fapch:
—9,-7.-5,0,2,7,9 Il

9.54 g7 " 3-13, (-8)-13, (-13)-(-8), (-13)+(-3), 8+(-13), (-8)-(-13),
13-8, 13-(-8)|
J- =S, 21, =8, 21, -5 +S; #S; +21)

9.5 av: (a) 150 76T yger (b) 2200 1T gt (c) 630 £, & 320 H1er g

Fe- (a) 3R (b) gfaret aF we 1977 & 2026 & for: (a) 2026 - 150 = 1876 £
(b) 2025 16T T &t yz | & IET & 2200 - 2025 = 175, 3AT 175 37,
(@ 0 Tt &) | () 680 - 320 = 360 {7,/

9.56 AforT g3t #R71

T (a) -40, -39, -28, -22, 16, -10, -4 (6 =T )|
(b) 3,4,2,5, 1,6 0,7, -1, 8 -2 (B H7 3,2, 1,0, -1, -2 92T & FIRT
4,5 6,7 8 §&T &)
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(c) 27,19, 12, 6, I, -3, -6, -8, -9, -9 (3T -8, -7, -6, =S, -4, -3, -2, -,
0)]

g.57 &1E (+1), (+7), (+18), (=5), (-2), (-9): -30 & U FT FHeiah)
39T & g (-2) + (-9) - (+18) - (+1) = -30)

.58 fAIg: (o) gt — FONFHE (b) 4aiFAF + FONAF (c) FUTHF + FONHF
(d) RUTHAF — FONTHE (&) FliHAF — adaiiA® (f) FUTHD + GATHD |
IT7- (a) &HOIT garias (b) 4aTHE T FUMTHS g JhdT & (c) §HIT FunFHaw (d)
eIATHS AT FUNHAF & FhaT & () EHOT FONHD (f) ¢/iHa AT FUTHF &

7 &l

.59 100 bl d o1t T FIT?
IqT- NCERT ot & SR o7et T &1 +20 &1 (R & 29e<rar 757 & Slhat) Br
T el F Siea ¢ a7 I &)

.60 (10.5 37971%) TG & 1975 SART AT JT Y& T JANIN; 3T9aT IgTE0T 27

I<T- SAIS: 3T eTTHE — ¢ R BUR; gF FUHS ~ & aR el AT - a3t amer
iad & ofar S #Hfoier A=r 3R 3 FUT I 2 ek -5 + 3 = —2) FAT +
Gidentdr = 0 (B31d R araF) | weia 3 -2 =1, 2 - 3=, 2 - (-3) = 2
+3=8-2-(-2)=00-2) =2
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