Class 7 Maths - Arithmetic Expressions

/M'eamhj of an arithmetic expression
An arithmetic expression combines numbers and operation

signs An expression has a valve but does not contain an
ezuah'fy claim.

/bkamhj and Key points .-

- An arithmetic expression combings numbers and operation Jfgn.s.
- An expression has a value but does not contain an eguality
claim.

- Brackets grovp operations that must be completed f'bjff’hfr.

e —

( expression )

—

(—;ﬂ part > second part

More connected Facts :-

- Multiplication and division are donre betore addition and

subtraction.

- Operations of the same rank are performed +rom left+ to right-

Useful relation :-

[a(b+c)z__ab+ac J

Solved Example :-

19 + 9 x & = /¥ + 20 = 39.



Mamhj of an arithmetic expression - detailed nrotes

Detailed notes :-

Every arithmetic expression has a valve which is the number it

evalvates fto.

This expression can be read as '/3 plus 2' or 'the sum of

/3 and 2.

Just as punctvation marks are vused to resolve confusions in

ianfuaje ) brackets and the notion of terms are vsed in

mathematics to resolve confusions in evalvating expressions.

Thus, this expression descrives the number o marbles: 30 +

(s x 9 ) = 30 + 20 = 0.

Calcvlation trail ;-

(18 + 9) x s = 22 x & = 1/0O.

Evalvate /72 + 3 x ¥. The result is 3.

Ln short

—

An arithmetic expression combines numbers and operation

signs An expression has a valve but does not contain an

ezuah'fy caim.

[a(b-f-c)zab-l-ac ]




Turnihﬁ words into exXpressions

An expression has a valve but does not contain an

eguality  claim Brac«ets group operations that must be

completed fnjefher.

Mﬂﬂlhj and l-(ey points :-

- An expression has a value but does not contain an eguality
claim.

- DBrackets group operations that must be cnmp.’eﬂ:cf fojefher.
- Multiplication and division are done before addition and

subtraction.

More connected Facts :-

- Operaﬂhns of the same rank are per'pormecf from lef+ to ﬂ?hf’.
- pMested brackets are evalvated +rom the innermost pair ovtward.

Useful relation :-

[' alb - J = ab - ac j

Solved Example :-

(18 + 9) x & = 22 x $ = //0.



Turmhj words into expressions - detailed notes

Detailed notes -
The valves of such expressions are found by FHrst evalvating

the terms.

More Expressions and Their Terms Example 7: Amv, Charan,
Madhv, and TJohn went to a hotel and ordered four dosas.

In each of the sets of expressions below, :Henh'ﬁr those that
have the same valve.

Usnhjl the rnumbers 2, 3 and £ ; and the operators '++' and
'-!, and brackets, as necessary, generate expressions to give as
many dﬁcpere;f values as possible.

Calcvlation trail ;-

722 /] % x 3 =2 9 x 3 = 27.

Evalvate (/2 + 3) x §. The resvlt is /20.

{ start >‘}’@q apply rule “;m

Ln Short .-

An expression has a valve but does not contain an ezuﬂh’fy

cdaim Brackets 5mup nperaﬁbns that rmust be cnmpfzfed

f'ojef'her.

(a(b-r.):ab-—ar. ]




Order of operations
Brackets group operations that must be completed together

Multiplication and division are done before addition and
Svubfraction.

Akaning and Key points :-

- Bracets grovp operations that must be completed mjgfher.

- Multiplication and division are done before addition and
subtraction.

- Operations of the same ranK are Per-rcbrmed from left+ to n;ghh

second part >

e

More connected HFacts :-

- Mested brackets are evalvated +rom the innermost pair ovtward.
- A fraction bar also acts like a 5rnupfh5 symibol.

Useful relation :-

[(ﬂ+b)+t=ﬂ+(b+C) J

Solved Example :-
72 / ¥ x 3 = 9 x 3 = 27.

Connected calcvlation: $ x [/2. - (3 + ‘7’)] = 2 w & = 247



Order of operations - detailed notes

Detailed nrotes :-

This order of operations is clarified by the use of brackets as

Follows: 30 + (s x 9).

Therefore, in an expression having only additions, i+ does not
matter in what order the terms are added: fhfy all 5&:2 the

same valve.
Swapping the Order of Things in Everyday Life Manasa is

going ovtside to play.

M

One direct illustration is: 72 / & x 3 = 9 x 2 27.

Calcvlation trail :-

6O - 29 /) 6 = 60 - Y = £,

Evalvate 96 /] & x 2. The result is 29.

ik

meaning
LIn short 7=

Brackets group operations that must be camplefed f'ojef'her
Multiplication and division are done before addition and

Subtraction.

[(a+b)+c=a1+(b+r.) ] ]




Brackets and jmupihj

Multiplication and division are done before addition and
subtraction Operations of the same rank are performed

from lef+ to ﬂyhf’.

Meaning and Key points :-

- Multiplication and division are done before addition and

Subtraction.

. Opemhbn.s of the same rank are performed from left+ to ﬂ;ghf.
- Mested brackets are evalvated From the innermost pair ovtward.
.

More connected HFacts :-

- A fraction bar also acts like a grouping Symbol.

- A verbal statement can be transiated into an expression.

Useful relation :-

L Py }

Solved Example :-
6O - 29 /) 6 = 60 - 9 = S6.

Connected calcvlation: 98 / (2 x 9) = 95 /] &

Y
>



Brackets and 3muplh3 - detailed nrotes

Detailed notes :-

Motice how upon rwemnwhj the brackets prgceded by a ngﬁﬂﬁbe
S{fn , the s{gn.s of the terms inside the brackets chﬂnje.
Motice again that when the brawkets preceded by a negative

sign are removed, the signs of the terms inside the bracets

chanje.

When the brackets are AT preceded by a negative sign, the
terms  within  them do not chanje their signs upon removing

the bracKets.

Calcvlation trail :-
fx[/l-(g-f-‘ﬁjzfxrzz.f‘.

Evalvate 9% / (5 x 2). The result is o.

= ey

Multiplication and division are dorne before addition and

subtraction Operations of the same rank are performed +From
leFt to right.

| |




Fraction bars as grouping signs

0perﬂﬁbn$ o-p ’H')e Same ranm Qre perﬁarmed -hc;'om !eﬂ" fo

right tMested brackets are evalvated +from the innermost pair
ovtward.

Meaning and Key points :-

- Operations of the same rank are perﬁormed from lef+ to ﬁ‘?hh

- Mested brackets are evalvated from the innermost pair ovtward.

- A $Fraction bar also acts like a 5mupth5 symbni.

s e
, ? !

More connected HFacts :-

- A verbal statement can be translated into an expression.
- Different-looking expressions may have the same valve.

Useful! relation :-

{ B OBMAS : brackets First ]

Solved Example :-

f‘x[lZ-(S’-I-‘f?jzi"xf‘:Zf.

Connected calulation: 7 x /79 = 7 x (20 - /) /90 - 7

y

= /323,



Fraction bars as grouping Signs - detailed nrotes

Detailed nrotes :-

In this case, the J{'ﬁns of 250 and - /00 chanje fo -
250 and /00.

Operations of the same rank are performed from left to right
This is linked with nested brackets are evalvated from the
innermost pair ovtward,

The vseful relation is BODMAS: brackets Hirst. It Weeps the
calevlation o?anfs‘ed and mawes each step easy to compare.

One direct illustration is: 5 x [/2 - (3 + 97] = & x &
= 2¢.

Calcvlation trail :-
95 ) (2 x 9) = 98 / § = e.

Evalvate 95 - /15 / 3. The resvlt is 90.

tﬁﬂ*rf‘ >9(”ﬂd’ \@—} apply mfg)*’?‘"( resvlt >

Ln short :-

Operations of the same rank are performed +Hom IleF+ +o
rgﬁf NMested brackets are evalvated From the innermost pair

ovtward.

[ BODMAS : bracKets First J




Operations of the same ran«

Mested brackets are evalvated +From the innermost pair

ovtward A +Fraction bar also acts like a grouping symbol.

Akaning and Key points :-

. Mested brackets are evalvated +rom the innermost pair ovtward.

- A fraction bar also acts like a grovping symbol.

- A verbal statement can be translated into an expression.

(o ol s

More connected Facts :-

- Different-looking expressions may have the same wvalue.

- The distribvtive property helps rewrite and calcvlate EFQthnHy.

Useful relation :-

( same rank: left+ to n;?}ff ]

Solved Example :-
98 / (2 x 9) = 9% / ¥ = .

Connected calwlation: 25 x 36 + 25 x 69 = 25 x /00

Y

2500.

The distributive pmperry helps rewrite and calcvlate eﬁﬁc:hnﬁy The

final wvalve should still agree with place valve, sign or shape.



Operations of the same rank - detailed notes

Detailed notes :-

—

This is also the same as paying for two vegetable cutlets and

two m55u!!as.' 2 x 93 + 2 x 29.

Mested brackets are evalvated from the innermost pair ovtward
This is linked with a +raction bar also acts like a 5rnup:h5

.Symbaf :

The vseful relation is same ran«: left+ to n:ghf. It Weeps the

calcvlation organised and maes each step easy to compare.
One direct illustration is: 9¥ )] (2 x 9) = 95 / § = o.

Calcvlation trail :-

7 x /9 = 7 x (20 - /) /)90 - 7 = /33.

M

Evalvate s~ x [9 - (9 + 2)]. The resvlt is /5.

(2 (oot
’
()

In Sshort

NMested brackets are evalvated +From the innermost pair

ovtward A Fraction bar also acts Ilike a 3mupth5 symbol.

[ same rank: left+ to r{?hf }

25~ x 36 4+ 25 x 69 = 25 x /OO = 2500.



The distributive property
A Fraction bar also acts like a grovping symibol A verbal

Statement can be franslaf'td info an expression.

Akaning and Key points :-

- A fraction bar also acts like a grovping symbol.
- A verbal statement can be translated into an expression.

- Dlmrenf-iﬁm(mj expressions may have the same valve.

JI |

More connected Facts :-

- The distributive property helps rewrite and calculate em:ffnﬁy.

- Estimation can expose amn unreasonable evalvated answer.

Useful relation :-

[n-(a-f'b)Zn-a-b ]

Solved Example :-
7 x /9 = 7 x (20 - /) = /90 - 7 = /33.

|

Connected calcvlation: Double /3 , then add 9: 2 x /3 + 9 =

35

Estimation can expose an vunreasonable evalvated answer The

final valve should still agree with place valve, sign or shape.



The distributive property - detailed notes
Detailed notes :-

That s /17997 + 905 = 20809 (Using Associative
Prnperfy) Paje NMo.

A fraction bar also acts Ilike a grovping  symbol This s
linked with a verbal statement can be translated into an
gxpression.

The vserul relation is n - {(a + ) = n - a - b. It Keeps

the calvlation n?anisgd and ma«es each step easy to compare.

/90

M

One direct illustration i1s: 7 x /)9 = 7 x (20 - /)

Y 7 = J=2S,

Calcvlation trail ;-

2 x 36 + 25 x 69 = 25 x /00 = 2500.

Wrrite: triple & plus $. The resvlt s 3 x § + £

e .

In short 7

A fraction bar also acts like a grovping symbol A verbal

statement can be translated into an expression.

[n-(a'f'b):ﬂ"a“b ]




Ezurifa.’enf expressions
A verbal statement can be transiated into an expression

Oifferent-looking expressions may have the same valve.

Akaning and Key points :-

- A verbal statement can be fransfafed info an exprt.ss:hn.

- DiFferent-looking expressions may have the same valve.

- The distrnbutive property helps rewrite and calcvlate emu'enﬂy.

aD

More connected +Facts :-

Lo

- Estimation can expose am vnreasonable evalvated answer.

- Wrr'hhj each intermediate line prevents order-of-operation errors.
2L

Useful relation :-

{n-(;-'b)::n-ﬂ'l'b ]

Solved Example :-

25 x 36 + 25 x 69 = 25 x /100 = 2500,

Connected calwlation: Subtract product of ¢ and 9 Hom <O:

SO - b x 9 = 26.

Another connected case is: Double /3, then add 9: 2 x /13 + 9

= 35,



Egquivalent expressions - detailed notes

Detailed notes :-

Using four 9's, create expressions to get all valves from / to
20.

26 Use '7' or '’ '=' in each of the following expressions to
compare them.
Ans: (a) & x 9 + / Terms: § x 9, 1/ (b) Y x 7 + £

Terms: 9 x 7, $ 9 Identity the terms in the two

expressions abouve.

O

M

For example, 2 - 3 + $ = 9 and 3 - (5 - 2)

Ans: Some of the expre.fﬂhns are /.

Calcvlation trai -
Dovble /3, then add 9: 2 x /3 + 7 = 3¢

Write: €O less the product 7 x 6. The resvlt is 0 - 7 x

6.

o e[ )y e
== -»

In Sshort :-

A verbal statement can be translated into an expression

Different-looKing expressions may have the same valve.

[n*(aﬂb)znra-l-b ]




Checﬁﬂhj an evalvated valve

Different- looking expressions may have the same valve The
distributive property helps rewrite and calvlate e#ﬁcfenﬂy.

Akaning and Key points :-

- Different- looKing expressions may have the same valve.

- The distributive property helps rewrite and calcvlate e#@'u'enﬁy.

- Estimation can expose an vnreasonable evalvated answer.

( g >‘7"f o ‘*Qi)

More connected Facts :-

- Wﬂhhj each intermediate line prevents order-of-operation errors.

- An arithmetic expression combines rnumbers and operation Signs.

Useful relation :-

[a(b-f-c)::ab-#ac ]

Solved Example :-
Double /3, then add 9: 2 x /3 + 7 = 35.

Connected calcwlation: 90 - (1§ + 22) = 90 - 90 = $O.

An arithmetic expression combines rumbers and operation signs

The final valve should still agree with place valve, sign or shape.



Chectﬂhj an evalvated wvalve - detailed nrotes

Detailed nrotes :-

Chee F replacing  subtraction by addition in this way does

not change the value of the expression, by tacing different

examples.
Using the numbers O to 7 exactly once in any order, ma«e

an expression with a wvalve /00.

28 - 29 Chek f replacing  subtraction by addition in this
way does not change the valve of the expression, by taing

different examples.

Calcvlation trail :-
Subtract product of ¢ and 9 Fom £O0: $O0 - 6 x Y =

26.

Use distributive property DI x 97. The result is 9 x (90 +
7) = 923.

e ) X v

ort — 7=

In

DiFerent - looing expressions may have the same valve The
distrioutive property helps rewrite and calclate emu'enﬁy.

[a(b-f—::)zab-l-ac J




Molti- step expressions in context
The distributive property  helps  rewrite  and  calwlate

eFhciently Estimation cam expose am unreasonable evalvated

aAnsSwer.

Mﬂﬁl‘hj and l-(ey points :-

- The distrnibutive property helps rewrite and callate emaenﬂy.

- Estimation can expose an unreasonable evalvated answer.

. Wﬂ:ﬁ}'lj each intermediate line prevents order-of- operation errors.
=

More connected Facts :-

- An arithmetic expression combingS numbers and operation signs.

- An expression has a valve but does not contain an zzuah'fy

claim.

Useful relation :-

[a(b-c)zab-ac J

Solved Example :-

Subtract product of &€ and 9 Fom $O: SO - 6 x Y =
26.



Molti-step expressions in context - detailed notes

Detailed nrotes :-

Heﬂe are mvultiple way s o express the number /2, u.s:hj two

numbers and any of the four operations +, - , x and / :
O + 2, /5 - 3, 3 x 9, 29 / 2.

He added 30 and $ First; to get 3§, and then multiplied
35 by 9 to get /90.

He multiplied s~ and 9 Hfrst to get 20 and added 20 to 30

fo 5# $0.

The vuseful relation is alb - < = ab - ac. It «Weeps the

calcvlation nryamlsed and maKes each step easy to compare.

Calwvlation trail -
90 - (1§ + 22) = 90 - 90 = $0.

Use distributive property: /6 x 99. The resvlt is /6 x (/100
o« J) = JFY.

In sho 7=

The distrioutive property helps rewrite and calcvlate eFFciently

Estimation can expose an vnreasonable evalvated answer.

(a*(b - ¢ = ab - ac }

— —




