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Preface

The Mathematies Grade 7 wextbouok s developed 1o cover the learnmy outcomes of

the revised Mathemaucs curriculum 2017 comprehensively,

The Mathematies Grade 7 textbook builds a strong foundation ot the subjuct
through the use ot well-researched and sound pedagopical principles. Adopung the
popular Concrete- Pictorial-Abstract approach widely used o revised Mathemaucs
Curriculum 2017-18, learners are muoduced o new concepts through concreie
manipulatves and cngaging pictorials before they are led o see their abstract
symbaolic represencatons, This allows learners to have a deeper understating of kev

mathematical concepts, thus moovatng them to learn.,

Content ss also clearly stractured and sprralled across the levels 1o ensure a
eradual build-up and review of skills as Jecarner's progress up the grades, Atthe same
ome, emphasis is given on developing learners’ problem-solving skills, critical

thinking, as well as other 21st centary skills,

The Mathematics Grade 7 extbook also develops pupils’ confidence for
examinavons through Check points, Excercises and Review Excrases for every
concept. Every Chapter begins with a chapter opener which motivates learner’s
interest. Inreresong real life situanons and applicanons are used to develop learner’s
interest and curiosity so that they can appreciate the beauty ot Macthematics in their

cavironments.

The National Book Foundation eadeavours to keep quality enbancement ar
the heart of textbooks development. Likewise, it strives to keep improving ics
rexthooks by incorporation ot feedback and suggestions trom the students, teachers
and the community Preface in subsequent editions of its new rextbooks. As always
the Natonal Book Foundation looks torward to receiving teedback on this new
textbook for Mathematies grade VI to align it more closely 1o the needs of the

learners.

National Book Foundaton
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Postage stamps of different eras ol Pakistan

Thene are vanous wavs stamp collectrs nreamyze thor siamps A stamp collecuon can be argamzed into
ditteseatthemes
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UNIT 1

UrCOrge Lanton | B45-1918] renowned German Mathematiesan
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Veondivetion ot well-debined and disanct objects s called a set. The indmvaidual objects in a s
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UNIT 1

Set Noaanon o Tast the Blements ot 3 Set

Collection of items can be named using capial letters such as AL B or C. Consider 7T contains whole
numbers less than 10 The clement ol this setwill be:
T=1{,1,2,3,4,5,6,7,8,Y3

T = Ser of whole numbers less than 10

Consider A = §2,3.5. 7. 11}

Aisthescrof primc numbers less than 13, The scr can also be descrthed or detined i rerms o
some general propery of allits clements,

So, A= {All prime numbers less than 13

Jast all the clements in cach of the
following scis

Thesctol vowels in Eaglish alphalbet.

S = {Positive odkd numbers less than 19}
T = }1ettersin the word “"\WOOD"}

Or

= {First five prime numbers |

Example:
For cach of the Jollowing sets, list all the clements of the scr,

() Sis the setof square numbers greater than D bud Jess than 10,
(b) Pis the see ol polvgons with less than nine sides,

(a) ‘The square of cach number trom 1 to 1035 less than 101, So,

S = 11,49 16, 25, 30, 49, 64, 81, 100}

(b Polygons arc closed planc figures with three or morce sides, So
P = jmangle, quadnlateral, pentagon, hexagon, heptagon, ocragon |

Describe the following sets in words,
@) A = {Monday, Tuesday, Wednesday, Thursday, Friday, Saturday, Sunday{

L]
v

by B=11,2 34,5

www.topstudyworld.com
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UNIT 1
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P = L L] L] L] L
|0 indicate thar an clemenr doces not bele g 1O NC SCU, WC USCe the symbol =
|
BTN 1948
- | ) . ‘
r 1) — 11, 2, 3, S5 14
W ach of the SoJlowing SLAIemMents 1S rue? A Your reasons
! 'll) ) ;""I) € 12 & |)
SR
l ITue, because the set 1) contains the element 6 cnevl
- : : > . : : - po\W | | "Mounplese) oy,
¥ | alse, because the ser 1) conemins onh, POSITIVE IRTCECTS — W lhich of chie lleeain
.- et | Bercanse e e 8 dowes ot cancam 1.3 340 I -
| 2
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F,mpty or Null Sct i

Consider Aus the serof vowels o the word “RHY THM™.
Then A — 3L ‘AT =[)ax 1 | TR leme = , -

'l'hu\ ATk n{A) = Dasitcontains no clement, e ivcitaiim @) s fis
Fhus asethaving no elementis called an empty oranull setand used by Andrew Wl whe

1s donated by the symbol @. took it from the Nonvegan
alphabers.

The ser () is not an cmpty ser as 1t

Subscet and qllPC rset conainsanclement @.

A subset s simplv a see chat s a part of a larger ser, and chus contuns the elements from zhe

larger ser.

]')ll'l:c:rc'l'll ['.'l‘l(r- 1 l-li.h RIC¢ L‘;\Cl‘: asubact of thi¢ Y o1 all l-lr;h. J-oor c,‘\;ll‘:‘lpl:_‘ Lhe el ol walt wales
fish™ s asubscrof the scrot "all tish',
l':\;ll‘!'ll'llt‘:
(_onsuder
¢ = }integers from 310 10}

= lodd numbers from 3 to 10} and
1B = {prime numbers from 3w 10},
These sets can be hsred as:
¢ =13.4.5.6,7.8,9. 10}
A=13.5.2.9) B is a subset of A,
5=1{3.5.73
Norice that vach element of Bis alsoan clementot A, theretore

® Bissubsctob A denoted by B Aor

® Nixsupersctob A denoted by A B.
Borlh Aamd Baresehseror & aswell and @ s asuperscrol horh seis A and B,

www.topstudyworld.com
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CUNIT 1

For any two sets S\ and B, we sav that B is a subset of At every element of the see Bis ao

clementor the set A Wewrite BE A and read icas *Bis subser ot V.
| :very set has at least two subsets, the setitself and the null set.

A Nenn dagram representes mathematical
sets pictorrally as crcles within an enclosal
rectangle (the umversal sty commun
clkements of the s being reprosenwed
mtersections of the circles

Proper and Improper Subscts

I every clementor Bisan clemenror A and there exises atleastone clementof A rthatisnorin B
rthea Bas called proper subserof Adennied by B A and read as "Bis proper subscror AV,

The svmbol "€ espresses the wdea "mcludes™ or contains and € shows proper inclusion,

A bruanes

. Suawberry

Cromstder the ser 12— 11,2, 31 ihenthe set B = {1, 31 1s asubset of P since each nwmnber belong
e 1 also belongs o P

Inascrnotwon, wewrite S P

The tollowinyg diagram illustrates the relationship between the see E and P.

Besides theser F.= {1, 31, we can also form orher subsets of
P such as;

A=111LB={21,C= {31.D={1.2} and F = {23}

DY adi) }

www.topstudyworld.com
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Proper and lmpmpur Subsvuts

A proper subser is any possible subser of a given ser, except the ser selt.
The scrnsclt is called iImproper subset.

Example:

The subsct which
contams all clements
of the onginal sct is
called an improper
subser.

VorP={I1,2, 3}, we have;
113, 421, }, {1,248, 11,3}, 12,3}, { } aspropersubsetsof P
S mpmpcr subsctof P.

33
-
But ',l,_,";:

Example:

IWB = {car,c.a,tjand A={c.a.r.t}.IsAEB?

Sces can have more than once “catcgory’ ot clements ~ depending on how itis dehned,
See B this case includes alphabets and words.
Then B is not subset of A as the word car is an clement of B but not of A Althouyh the

individual letters ot the word belong to A and we write B € A,
W alsouse the symbol Az B to denote that A is nota proper subset ot B.

Example:
IFA=abcdiandB= {d,bacl.IsAEB IsBEAZIspE N7
Since every element ol Assalsoan elemencof B therefore A S B,

Stmilarhy;, every elementof Bisalsoan elementof Athus BE A
Since §is the subsetof every set, therefore p S A,

Faery setis a subser
of isclf.

Example:

Giventhesers A= 11,3,6,8,9, 10}, B={6,8,10}and (.= {1,3,9,11}
W hich of rhe following statements are true? State vour reasons,

i BEA G)CEA (i) pSA () BCA (v) $CB i) 11,3,91CA

(1 BEA Isrrucesinccall clements of Bbelong o A,
; CEA ssnottrue smee one elementof Cithavis T does notbelongro A,
(1 S A s trae sinee the empiesetis the subset ol any set,
v BCA s true sinee all the elements of B also belong to A and
there are elements of A that do not belong to B,
vy §CB s true sinee there are elements of B that do not belong wo the empty set.
vii 11,5, 91 C Aasrrue since all the elements of {1, 3,9 belongto A and
there are clemenrs of Aithardonnrhelong o 1,3, 97 .

www.topstudyworld.com
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CUNIT 1

Listing all Subscts and Proper Subscets of a Sct

ConsiderthesertS= 11,23
Allsubsctsof asetS={1,2,3]are, {1}, {2}, 133, 11,23, 11,3}, 12,3}and {1, 2, 3)

ANl proper subsetsaf S= 1,2, 3ared, {13, {2}, {3}, {1.2}, {1.3}, {2, 3} exceprehe seritscif.

Flere are R subscrs of the given st The given set bas 3 clements and the number of subscrsis 2,
The number of subscrs Tor a setwith 'n' elements can be calculaed by 27, where n is non
negatve ey doenotng che number ot elanents in a given set.,

l.ist all the subsers and
proper subscrs of:

R= {red, blue, greeny
5= 3783

T = {¢ f, &, hy

WY
® L] \ . "
\\ :Lq.&‘}" r:::bh A

The serar green v hean ssa <ahser ar colored jelly beans

Universal Set

Avmversal setis aser thatcontans all relevant clements o a partucular sitwagon,

Jror example, when we scarch for prime nwmnbers, we sieve through the entire set ot whole
numbers. Thus, the universal seeis che serot whole numbers tor the situagon.

The Symbol & denores 2 universal ser

Equal and Equivalent Sets

Two sers are said to be equalif chey have exacely the same elements.

Example: Considersers A = 11,2, 3, 4jand B = {2.4, 1, 3}.

Since the two sets have exactly the same elements, allthough the order 1o which the elements are
listed s ditterent,

Thus, tortwosets Aand Bowebhave A=B it A€ Band B © A

Converseh,it A € B and B € Athen A = B.

Twosers A and B are equal if they contain exactly the same elements.
- 1 Fachelement ot ser A is moset Band cach element of set Bisin set A and
Key Ko e write A = B

E

www.topstudyworld.com
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Constderthesets A= {1.2, 3.4 and B = {e, f, ¢, b

: / \ .'/' \
1 = P
2 > | f
3 r | &
4 > h

A _/" X /.

Norice that every clement of set A can be matched wath exactly one clement of B, therclore A
ancl B are equivalentsetsas o {(A) = n (B) = 4,
].et us consider another pair ot equivalent sets,

=feeam) and D={m.,c.a.t}

I, ¢, a, m}

Two sers A and B anc

cquivalent it they have the
same number of clements
The clements do not need
1o be thesame.

im, ¢, a, t}

Noticy that Cand [ contain exactly the same elements,
AhoCcDand D
W say thac Cand 1D are equal sers and we wnte C =D,

If rwo sets are equal, they must be equivalent sets. Flowever, if two sets are equivalent, they
mav or may not be equal sets. Forexample above set A and B are equivalent but not equal.

C\"Bf;f:: A = teven numbers less than 11}
PO B = {odd numbers less than 113

State whether:

A and B are equivalent sets.

Or A and B are cqual scis

www.topstudyworld.com
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UNIT 1

Disjoint and Overlapping Scts

Considerset A= {1,2, 38and B = 44,5}
Borl sers have no common element.
Therefore ser A and B are disjoinr sets.

-

MTE Two Sets A and B are disjoint sets if both sets have no common clement.

) - —

Considerthesets A= §2.3.5.7,9and B= {1.3.5,7}
As A and Bare not subsets of each other.

Borh sers have 3and 3 as the common clements
Theretfore ser Aand B are overlapping sets.

- Two sees A amnd B are called oveslapping it
(1) Theres arleast one element common in hoth the sers.
(1) Notherof the setsisasubsctof the otherset.

}'Ixnmplc:

ldenmfy che following pqirc of scts as disjoint or overlapping?
|'i':' ('; .2’! b {; D — 4, C, | O, U}
) X = {a,b;e}, Y = {5,6,7}

(1 Coand D are overlapping scts brcause ac least one element 'a’ is common in both the sers and
neither of the seesis a subset of the otherset.
(1 X and Y are disjoint sers as X and Y have no common clement.

[dendty the tollowing pairs as disjoint sets, overlapping sets or none?
(1) A=1{0240,..} B = Qct nf ()dd numbers
(1) = {0, 1,2 3,..} o

m)  E=1{1234,5}
(1) >=142.3.57.11}
(v} | ={abcd, e}

www.topstudyworld.com
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1.  Torcach of the following sers, show all the elements of the set.
(1 A is the set of positive integers between 5 and 9.,
M Bis the see of common multiples of 2 and 3.
(1] (s che set of factors of 66.
2. For cach of the following sets, desenbe the set by listing all ies elements,
(13 P = {namecs of the days of the week}
M Q= Jeolours ol a rainbow}
M} R = {odd numbers between 10 and 26}

3. It A={1,2 34 5}, wnte down the value of n (A).

4. (Gaven rhe sers:

g
&
[

State true and false in each case.
(1> BC A
iy CCA
(m CSB

5. Given A = 2, 4,6, 8 }and B = {cven numbers less than 10},
Which ot the following statements is true and which is false?
i AcB i) AcB i) AzB
V) A#B (v) BZA (vi) Bc A

6. l.astall subscets of the following sets.
0 P= (3 4]
1y Q= {pen, book, bag |
(! R = |lahore, Islamabad]

(vl S= {a, ) r

www.topstudyworld.com
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UNIT 1

7. The Veno diagrao shows the elements o A and B,

() Tastall the elements in A and in B.
1y Is A a proper subsct of B? Fxplamn.

8. IFA={waxnz),B={srw} C={x v 2}, theo which sctis subsct of A7

9% I A={-2-1,0,1,223andB={0,1,2 3}

7 Draw a Venn diagram to represent the sets A and B,
(1r Is B a proper subser of A? xplam.

10, Are the tollowing sets equal?

(1 A=1{80 42} B=1{06,48,2
MM A={ra,rc) B={eta,f}
M} A = Iser of letters of the word “mango’} B = {a, g m, n o0}
vl A = {leuers of the word “tca”} B = {lctters of the word “car”’'}
(V) A= & B = {0}
1. I A = {cven numbers less than 12}
B = }odd numbers less than 12}

(. = [the first 10 narural numbers divisible by 2}
D = {mulnples of 3 less than 20}
Verifv which of che following statements are true or false?
(17 A and B are equivalent sers.
iy A\ and C are equivalent scrs,
() A and C are equal sets
(v} Band DD are equivalent sets
(v Band ) are equal sets

12. ldenuiv equivalent and cqual sets in the following:

Fer

(1 N\ = {a.¢1.0,ut

m; B=11.2.35,7;

i} = The setof vowels i Enghsh alphabers,

vk D= The serof leners of the word “remembhber’.

— 11 ol | Codl 1 .. 2 33
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Opcrations on Scts
I_.'ni('m and Inl(:rS(:Ction

Consider the following sets:
¢ — §1,2.3.4.5.6,7.8}
A=11,2,34,5 aadB={2,4,0,7,8;.

I we st all elements of aset A and A set B together in a new set without repeaung common
clemuents, then this new setis called the union of sees A and B.

Itis denoted by AUB.

Su:AUB=11.2.3:4.5.6,7.8} ' I'he Union of sas A
and B 15 the set ol all
the elements in A or

in B rogether, and is
denored by A U B.

AUR

It we hstcommon celements of the set A and the set B [tis called the intersection of A and B.

It1s denoted by A N B.
So.ANB= (2,44

Since 2and 4 helong ro borh A and B.

The relavonsbip ss illustrated by the Veon diagram below: NANCSN “Tie iifteissction: of

<«cts A and B s the set
of ¢clementswhich are

common o borth A
and B. s denoted hy

ANB,

ANRB

Nore rhat the overlapping region represents the ser ANB.

If A and Bdo nothave anv commonelement, then AN B =6

Jtis saven that A = jmo oo, poqg.n stand B = 1o, g, 5,
Listall the elemens i AU B and AN B

www.topstudyworld.com
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CUNIT 1

l :.\:lﬂ'lpll':

Consider the umversal ser = §1,2,3.4,5.6,7. 8,9},
XA=131.2.3.57.B={4.6}

The sets A and B have no common elements.
Therefore AN B =1

Ivihiscase AUB={1.2.3.4,.5.6.7}

l::?\;lﬂ'll‘lll':

Consider the Universal ser € = §1,2,3,4,5,6,7, 8,9}
A = {Muluples of 2)ess than 10} = {2, 4,6, 83

B = | Nultiplesof 3lesschan 10} = 13,6,9)
T'he onlv number which is muluple of 2 and 31s 6, Thercfore

ANB={6} c. o{ANB)=1and
AUB=12,3,4,6,89}.c.0(AUB)=6

Foxample:

Consider the Universal set

¢ =11.2:3.4.5.6.7.8:9}

A = Nuliplesof 3lessthan 10}= {3,6,9}
BB = Multiples of 6 lesschan 10} = 16},

Find AUBand A N B

Difference of Two Scts
Ditference of two scis is enurely different from the difference of two numbers, IF A and B are
rwo sets, then ther differenceis given by A= Bor B - A,
Consider A= {2, 3.41and B = {4.5,6}

A = B means, elements ot A\ which are not the elements
ot B. 1e., in the above example

A=B={23tand B=-A= {50650, A-B=B-A.

Intterent of ransers V=8

« ¥ Aand Bare anv nwo seis then A difterence Bisdenoted by A - Bor AYB.

M A - Bisascrof all clements of the set A which are not contamed in the set B.

Similativ Bdirference Ads denoted by B = A or BUALB ~ Atz serof all elements of the set Bwhich
ATC NOT PResentin the ser A, |

Mse A=B = RB-A,

Key ¥

Find X=Yand Y =N it

(3] N = fa.c.i, 0, uj =la.bc d. c, t}
(31) > S 41 [ TR =3 1 N 1T (O

Set of whole numbers
"= Set of positive integers

L
.
- ]
T

Dy N = Serof inegers
(W) N = dut ul natural numbers
v N = Lozl

At At o
I
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UNIT 1

Complement of a Set
Fara given ser A the complemenr of a ser s the ser of elemenis thar belongs 1o the universal ser
but ot che see AL [riswntten as A and read as S\ complement™,
Lot d = hintegers trom 1o 10

A = {nddnumbersintherange 1 1o 10}

Then & =11,2,3,4,5,6,7,8,9,10}

A =11,3,5,7,94

N=d=A =42.4,6,8,10)

. Elements that are in @ universal set but not in A, are members of a et called the complement of A

Key 3y (denored as .'\'}. SoOA'= o=

1f € = £3.5,7.9,11.13, 15},
A=13.5,7), B=[7.9,11,13)
Thenthe listof clementsof theset A'= € = A
= {9,11,13,15)

andB' = ¢ —=B=4{3,5,15}

AUB={3,5,7,9,11,13)
(AUB) = ¢ —(AURB) = {15}

ANB={7}
(ANAB)' = & =(ANB)=13,5,9,11,13,15}

It is gven thar
d=11,23,4,506,7,8.9 10}
A=1(2,4.06.8 10}, B= 112 34,06
Eiced arxd represent througds Vonn
chiagrams.

AUB. AUB A'NB.AnBY
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 (:2) Exercise 1.2

1. Find union .md mitersecton of each of the tollowing pairs ot sets,

y  A=148, 12, 16} B={8 1012}

;. €= {e, f g h) D= {qg,55,¢f

(m) I = {apple, mango, grapes) ' = {watermclon, mango}
vl G ={b,n,) 2} H =

2, hispiventhat A = {r,s,u, vy w X and B = s 1, w, v, 2}
(17 List all the elements of A U B in set notation.
(i1} Draw a Venn diagram to represent the set A U B.

3. htispventhacA=11,2,3 4, 7land B= {24, 8, 10}
(17 List all the elements of A N B in ser notation.

(i1} Draw a Venn diagram to represent the set A N B,

4. The universal set € and the set A and B are given by:
¢=12,.3.4.56,8 1), ~N=4§24.0,8], B = {3, 4, 6}
List the clements of the following scrs:
i ANB () AUB ) A
B v oA'NB () A'UB
5. Itisgiventhat 7= {1,2,3,4,56,7,8,210}, A=1{2,4,6,8, 10}, B={1,2 3,4, 6}
Find (AU BY and A N B".

6. Itispgiveothat = 141,2,3,4,56,7,8,9}, A=1{1,3,57,9}, B={3,6,9
Find (A N BY and A U B'.
7. TFind A~Band B~- A if

(% A = Ser of nataral numbers, B = Sct of ¢cven numbers
A=14{abcdect. B={a.el 0, ut

8.  E=Ipq,rstu)and Y = {p,r, v}. List the members of Y.

9. ¢= 112 3...20]. Pis the sct of prime numbers in ¢.

(3 Last the elements of P
(1} Last rhe element of the ser P
(- Draw the Veon diagram tor 177,
10.  Given rhae the universal ser s ser of all integers.
W hat s the comnlement of the ser or nevanve nuembhers?

www.topstudyworld.com
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CUNIT 1

b

£ have learnt

L |
[

-~

<+ Asctisacollectuion of well-defined and distinct objects.

* Eachobjectimasetis called a member or element of the set,

¥ Twoscts Aand B are equal if they have exactly the same elements and we write
A=BthatisACBand BC A.

® Twoscts are said to be cquivalentif they have the same numberof elements,

® The empty ornull setis the setcontaining no element and is represented by .

¥ Twoscts arc overlapping if they have atleast one common element,

¥ Twosects are disjoint sets if they do not have any common clement.

¥ A Veandiagram can be used to represent the selationship among sets.

¥ The universal set, ¢ is aspecified secwith in which the setunder discussion are confined,

€ A'the complementof set A, is the setof clementsin ¢ whichare notin the sctA.

* Givenascer A, both Aand its comphment A', are subsets of universal set,

¥ Theintersection of set Aand s complement A is che empty set. e, AMNTA = 6,

€ Theunion of sct Aandits complement A’ forms the universalset i.c. AUA = (.

* ITBCA then AT B=oand Aand Bare disjpint sets,

-*ff'- Words Board

; # Distinct Objects ¢ Empty Set ¢ Compliment of a Bet
¢ Elements ¢ Overiapping Sets £ Union
¢ Equivalent Sela ¢ Disjoint Sets # Imeraection

Y

# Equal Sets ¢ Subset
— . e ”__..__..':'__.:

—co—

1'he l;mguagc of Scts

Venn Diagrams

Lsion of A and B when

A and B are overlapping

Intersecnion of A and B when
A ancd B are overlapping

I hfference of A and B when

Iniference of B and A when
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Complement of a ser A

A 1s a proper subscr nf B

A and B are disjoint sets

A and B are disjoint sers

Set [.anguage and Notation

Symbol

A=12.4.0, 8 A8 & set whose ¢lements are 2, 4. 6 and 8,

4 1s an clement of che ser A.

3 is not an clement of the set A.
Aand B are equal scis

The number of clements in the ser A.

A= o) The sct A and B have an equal number of clements,
They arc cguivalent sets imay or mav not be equal sets),

Gor} | The cmpty set

| ewrit
The intersection of sers A and B.
The unton of sees A and B
A asechsetnt B
X B As & proper subset of B
‘g B A 18 nort a subscr of BB
AU vl ¢, As not a proper subset ol B

Universal set

II .
-

Complement of the ser A
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l\'y Review Exercise 1

1. Encircle the correct option for the following statements.

1)  Elements that are in the universal set but not in the see A are members of the ser
called of A.
fa) subsct (b) proper subset
i} complement (d) disjoint

(1) is the subsct of ¢very sct.
{a) Universal set {b) Null set
{c} Finite ser (d} Singleton sct

() Common clements of two sets A and B are denorted by:

) AUB (b ANB () AcB d AzB
() express the idea imcludes or contains,
a) < (b} © @ d}

(v]  Theserof elements which arein A, orin B,orin both A and B is called:
{a) union {b) Intersection

{c}] complement {d) subsct

Vi) Irisgiventhar A= [h, I, piand B= {h,o,p}then AN Biscqual 1o:

{a) {h, o} (b} {h, i} (€ {§, o) (d} {h,p}
(vity  Union of asct Awithiscelf s

(3] ‘SerA by Universal set

{c} Empty Set {d} Nonc of the above.

(vii) Intersection of aset A with an empty setis:

) set A {b) universal ser

{c] empty Set {d) none of the above
ix)  SetBisasubsetot A can be denoted by:

) Bo A by B2 A

™ BUA W BNA
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| UNIT 1

2.

Icispiventhat ¢ = §{3,4,5,6,7, 8,9, 10},

A = serof factors of 12},

B = [sctof even numbers)

Find

@) (A} ) nANB) ) a(AUB} (&) n(®)

List all the subsets of {2, 3, 51.

Jois given tha: F = {10, 20, 30,403, G = {11,13,17,19}, H= {10, 11, 12, 13]

)= 41,13}

(ay List iGN H ) FUH
() Jis a subser of two of the sets. Which are the two sets?
(€} Suggest a suitable universal set for F, G, H and J.

(d) What can you say about F M J and represent it through Venn diagram.,

¢=1{3,4,50,7,8,9}, A= {456}, B= {odd numbers between 2 and 8},
C = {square numbers = 10}

)  Last
2 B by ANB (€ AUB
d}y A (e) the complement of B (6 A'NB

w0 ANBY
()  Lisctheintersection of Band C.
(m)  Listthcunion ol Aand C,
v)  Wrte downn {().
V) TFindniAUC).
(vi)  Findn(B".

[f A = fmaogo, banana, applesand B = {mango, grapes, apples, strawberry
Find AU B and A N Band represent the intersection through Venn diagram.

www.topstudyworld.com
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7 IFinct pairs of disjoint and overlapping scts.

M A=13.6,9,12} aud B = {6, 8, 9}

(n) €= {a, b,x v and D = [m, n, o, p|

)  E = {monkey, goat, ionjand I = {nger, goar|
vy G=lgor st} and H = {u, v, w, X, v, 2}

8, If £ =11,2,3,4, 3.0,7.8,9}, A= {12} and B={1,2,3,4},
draw 2 Venn diagram to represent the above sets and ro illustrate cheir relanonship.

V. Listall proper subscts of the following sets,
M XN={gh}
G) Y = {579
i) Z = {Ali, Amna)

10.  Idenuty the tollowing pairs as disjoint sets, overlapping sets or neither.

0 A=1{§ UNj B={ST, A R}

) (= {facrors of 24; D = {factors of 33}
)y E={p.q,r s} =12, 3, 4, 5}

[1v) (;—-{Il 21, 31, 41} l“‘{152. 35, 45}
v) 1= 468]0} J=1{1,3,57,11}
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02

.. ... .~ A= A

4400 feet: Plane flics
at this altitude

3200 feet: Skydiver |
reaches terminal -
velocity

-
e

——

2500 feet: Parachute
~ opens.

:

‘ ~ ‘
" 'n.‘ ". ".r
¥ Y .
- i A
\v\ y

-_—

o
L4
A

. L L] L] L
A skvdiver i free fall will eventually reach constant veloeiy, called termmnal veloesy.

M A skvdiver seaches ateeminal velocity of 160 feet per sceond at an alnitade of 3200 fect,
e Hue opens the parachute acan altutude of 250 feet.
After how ANV seconds should the sk}'divur opun the p;tr;lulmlc?

| a Learning Outcomes

¥
I

[

i
-
" »

Ntudenyswal! be able o rational nunther,
Underseoud 2 vanenal number as anumber 0 Revopmize | as a muloplicasve denne

f:-r f o e " lern ¥ ; - 'l..- L] ’ y .'i e " - » - »
e can b Lxpressed mige dormiul pry o Frnd multiphoative snvorse ot 2 sational
W hue }> and G A1C e aml y 7Ll numbers.
* > . . .
"’ I‘_lcp:'-::scm ratonal aumbers on a number e ld;:mu:.' mulnp]lc:m'.'c nverse ot o non-zer
e, rattomd nuszthers ax the reoprnixeal of tha
v  Compare 1w maconal sumbers number,
< Nnmee satonal numbers in 2scending o VeIV COMMUIANVE PrOPry OF fatien
descendine order, nummburs with respert to alddicnn and
Ty
o Nl rwvr o mnre rananal numbers multplication.
- . - » - L] { i L o 'r 1% » B 1N - e 3
o Subraer o ranonal number oo another. b \mt; ASSUCIAVE Property ¢l ”'t""r"].‘
s _ numbers with respors to alddionn and
.0 T .1 ' v ’ ! TITC . . re " . . _ .
¢ Rucresize 1as addinve idenun multiplication,
“’ . i , ;" L '- YL e, % ' 1 0 ' ren" . . '
¢ IFmd addimve imverse of a catonal numibxer. o Venry distnbutine prepery af paionsl
< ‘-.'l..l'f'p?:. s o) meene puronal numbers b e with PUSPOrs 1o n‘.nlzlplw.tm N s

sl ane seheactuon.

< I herh g oeatieenal nnmmibere v g nesnese o
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RATIONAIL NUMBERS

W hen we add two swhole numbers, the reselr s

alwavs a whole number, Howcever, sabtractuon of
' | Iniegers -

whole number does not always produce a whoele

I‘

numbcr, so ncgauve numbers are cluded 1o /" Whole '\
- Numbers

\ 8 13 1 "/"'

formthe serof megers,

For example:

3+ 4=7 where 7 1s a whole number.
But 3-4=-1,where =1 is not a whole number, ir is an integer.

When we add, subtract or multiply two integers, we abvies g 4
: - e B A e . ¢ nncfelo A8
obtain an integer. However, division ot two intepers does not NS
5 P

necessanly resule in an integer. Hence there 3s 2 need to -3 -2 -1, 0. 1.2, 3...

include fracdons to form a bigeer set of numbers known as il lon it

- — e B o R = s 3

|

serof raton: TS
the ser ot ravonal numbers. P——

For Examople:  [=3) x (1) = =12, where =12 15 an imeger.

e 3 - — : e o
Bur (=3 =(4)= -~ =-=075 Here = .73 18 not an integer, it 1s 2 fraction.

-

Rational Numbers are the setof numbers thatinclude integers and tractions,

A number that can be expressad as a raue of two integers @ and b, is called the rational

u L] L] "
number inthe torm 3 whereb # 0. Forexample - 5 isarational number because it can be
WTIIUD as :;_'. or L}. .

Exwnple: Classify following numbers as a whole number, an integer or a rauonal number

Whole number [nteyer

Yes Yes

N0
- 24 N 1) Yos Yes

www.topstudyworld.com
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UNIT 2

Ordernne Rational Numbers
]

The table shows how Al and Amoa did dunng a class weste,

Marks obtained Toral marks

W ho scored better, Alvor Amna?

\ 7 _ =3 _ 21 \ 8 _8Bx2 16
Lt 12 12x3 36 AN 1T I8%2 36
21 16 ] T 8
Since: —_— > — therctore — > —

360 3h 12 IR

Al has performed betier then Amna.

Il 1o compare two ranonal numbers

(1} Expresscach rauonal numberwith posiave denominators,
1) Find LCM off positive denominators

() Writean equivalent fracuon for each ratonal number.

(v} Compare the numesators,

Exwmnple
19 16

In a school, T students of class 7 own tablets whereas, = students of class 8 have ablees.

-

W hich class has a greater fraction of students with tablers?

;e . .19 16 : ‘
Since the denominacors are large, wnte — and — as deamals and then compare.

32 2%
1) 16 "

2 05938 05714
13 -

. T d K L O il » (
Siiioa 06084 S OBTAL ihorefore o2 .09
| 13 7y

Su a greater fracton of stadens ol class 7 owns wablets,

www.topstudyworld.com
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Exwmnple:
e i ; B ok 2
-man's quiz scores tor the monthly esis are o D68, 8% and =

Arrange guiz scores from least 1o greatest,
Toarrange lrom Jeast to greatest, we compare the scorgs.

Fiestwrie cach number as adecimal, then compare:

1 hes . 8. 2
20 10

07, 68, 08, 05
Smce D3 < 068 < DT < 0.8

The amount of sun reccived nn
tour consccutive days was 10,3 ¢m,
>

*
7 emL/5em ard = cm.
»

Order from least 1o grearest.

. : 5 14
WU Ccan write m < (068 < >0 < BO%

To arrange the following numbers from least 1o greatest, write cach number 2s decimal.

. . =010, 0.25, .
5 5
0.2, =010, 025, -D.2
] ]
s —4),] 5 0,25
—t—t—t—t—t—t—t—t—t—t—t
- ()2 - (.1 N 0.1 .2 0.3

I'rom least to greatest, the numbers are:
-2, =010, .2, 0.25

Lo oae. ) eas
5

5
Rational numbers can be compared easily when they are represented on the number line
7 3 ! ! 3 i
s S 55 5 ‘ 5
6 4 2 o 2 3 6
2 > s > 5 h
Any number on the nomber line which lics on the nght side of a given number is greater than
— 3 1] | 3 |
that number. Thus SEE hEg ¥Eg anil s on. On the other band any number on the

nuwmnber line which hes on the left side of a given number s Jess than that oumber.
2 4 4 e

TN =€ == =il == e
o o S 5
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UNIT 2

(:2) Exercise 21

1.  Classifv the following numbers as a whole number, an integer or a ranonal number.

3

M 3.-12.-2.0 () 4.5, = = 21,05
" ~
i) 3.6,-15,-031,-28 (ivi + . 175.-> .10
' 6 3
2. il in the blanks with < = to make a sentence truce.
. : 12 o 5
(1 L — () (.82 s e -
' 25 6
i) 2 59 v} — 0.45
] : : 1 30 4!
5 | ; By
(V) T — m (vl B T T =k
¢ S 16 ' } & 9 8

3.  Arrange numbers in cach set from Jeast to greatest using a number line.

. ! b8 S
0 023,19%, = 1 — , 81", 0.805
) 3, 3 W =
i 0615, 2, 62% v) -52,-2,-6,03, -1
S | 4
o) 21,0, =2, — 138,32
1 =9
4 \rrange the following ratonal numbers in descending orde
@ 2.2 2L Gy 3.-12,-2,0
4797
(i} 45,2 ,-20,05 (v} 36,-15,-031,-
| 2
LV ;7915 ==510
-

. = = - ] 2
5.  Thelength of fourinsectsare0.02cm, — em, (.l cmand = cm.
Arranpe the length in ascending order. o =

6. Thecostot touriemsonamenuare Rs. 2, Rs. 0,99 Rx. 2.9, and Rs. 1999,
COhrder these coses from least to preatest.
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7. Ahmed andd Sara plaved dores,
Ahmied bitthe bull's eve Soutot 18 umes.
Sara missed the bull's eve 4 outof 15 times.
W ho plaved berter?
- . . 5 3 l 3
8.  Three pamnt brashes have widchs of N S
! -—
W hat s the measure of the brush with the yreatescwideh?

9. Theworld’s five Jargest deserts are shown in the table,
Order the areas from Jeast 1o greatest,

10, A\nmvestor |:-ur<:l::u-xc.~= () shares of stock ae R, .”r.if%?]wr share.
The nexcday, the change in value ot 2 share of the stockis—10.25.
Wharisrtheromal value of the shases onrhe aexnda,

- L _l
-

o
JE: — g;

€'+ 428 *25! .

C
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CUNIT 2

Addition and Subtraction of Rational Numbers
Rattonal nuinbers swith ditterent deonommators

To :l(ld. or subtract two rational numbers Rauonal numbers with the same denomiinators

with dificrent denommators, take LN | To add or submmact two ratonal numbers with the

and add or subrract the numerator of the | same denominator, add thewr numceratorns u'>g(:thc:t
cquivalent fractions obtained. and divide the sum by common denominaror.

I 6

3 —
7 AN |

For Example

I'fx;tmplt‘: 7

: > 2 s
Sana walked l§ km on Saturday and 2= ko on Sundue.

l
2
How manv kilometers did she walked alrogethers

Thns can be caleulated by adding both the fractions.

5 ]
I—&m+ 2= &m
N 2
]3 5
= — m + — Kkm
., 2
13 5«4
= — M + wm
L " -x
13 20
= — fm + — &k
S S
33 ]

=— km = 4= km
b

L

— - ]
Iherefore, Sana walked e L altogather,

Alernatvely it can be solved as:
J.okm+ 25km=4.125km
So, Sana walked 4,125 km altogether.

Foxample:
I low many more kilomerters did Sana walk on Sunday?

This can be calculared by subtracting kilometers walked on Saturday from kilomerers walked on
Sunday.
l 5

2= km - l§ S

b |3
= — &Am - — rn
2 b
>% 3 I3 20 13 7
2% ¥ b N S

Therciure, Sana walked | & mare on Sundav.

"4 |
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Alernaovely iean be solved as:

35 kst — | .(\25 ki = 08-"’3 ki . Evaluate

Su, Sama walked (.875 km more on Sunday, @ al, !
- ' $ 1
Example: & i
/ n} G =2
L P T
D_ + I -3_ ' > - v | = . .
o 3 2. Rehan speat 235 hours watching a movie

| - . -
g sk and |3 hours online. How much cme did
. _ - . L] L L ".
= u o _]j_; l hespemd on }lws&: ACHIVILICS?
2 5 3. Nabeel is *5 feer all and his younger

3

brother is-l_" feet rall. How much raller i<

= [1x3  18x2 = §.§. = }_9. Nabeel than his brother?
2%5 5%2 10 10

_I‘)_] Y

10 1o

Addition of Rational Numbecers

The table shosws the anoual protits of two manufacturers,
W hich maoutacturer had che greater wotal protit for the three vears?

Step 1t Calculare the 1o12] profit for cach manufacrurer.

Manutacturer A\:
Total profit = -58 + 8.7 + 6.8
=—58 + (8.7 + 6.8)
= =38 + 15,5
=97
Manutacturer 13:
Toul profit = -5+ 7.9 + 8.2
= =05+ 79+ 82)
= =05+ 106.1
=96
Step 20 Compare the total profies: 9.7 = 9.6,
Theretore, manutacrurer A had the grearer total profi.
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UNIT

Commutative Pr(')p(:rt}':

The orderinwhich vou add two ranonal numbers does norchange the sum.

I @ and b are anv two ravenal numbers, then
a+rb=b+a

This ts called the commutanve property of addinon.

TN (_')} = -2 43
[ 3.
8 )

Associative Property:

In mathemarics, an
OpCration is commurative if
changing the order of the
opcrands does not change
the result,

"3+4=4+3"or
TZXI=SXT,

The way yvou group three ratonal numbers in a sum, doces oot change the sum.

If @, b and c are any three rational numbers, then
(a +b)t+e=a+(D+c)

This ts called the assoctavve property of addiuon,

[-)+7)* = =3:%(2+ 1)

(5 2)

_'.+t_. =
3 1e 2,!

_l_fv_

12

+._.

6/ 12

142

Identity Property:

The sum of arational numberand 0, 1s the same rational number.

I1 @ 1s anv ravonal number then
a+D=0+a=a
The number D s called the addiove wdeno

—'>+”_0+(— i——:->

., ; 2k
_2].{..0:04.{_}]:[_3.?
. 5 50\ 5)

Inverse Property:

The sum ol arational numberand its opposite is (.
It ar1s any ravonal number then

wn+(~a)=-a+a=I(

Identify the property buing
lustraved:
() 7+(=7}=0
b) -12+0=-12
€) 4+8=8+ 4

At noon, the remperature in vour
city was 63 T2 By midnight, rhe
temperature fell ro=21F

We can find the fall in temperature

as follows:
=63T-(=21) I
=63T+21'F=84F

Then @ and — @ are called the addinve mverses of each other.

6+ (-6) =—6+6 =0

-3

\vl I:

l+ -l|+l ()
2 553Y -

'l'lw PIVOrsG Propry iy stcs that the sum of 4} l‘lllﬂll)(l' aancd ns Opp ISHC IS ),
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Sumimary

s e

34+N+2=3+9+2 Assacianve propertv of addition

831 (=-83=0 Inverse propertv of addinon

Commutative property of additon

Addinve Identity

—(2) Exercise 2.2

1. Dvaluate the following, expressing vour answer in the simplest form,

i 8=+ 11 Gy 82 4102
| 12 - 8 3
(1) 9-!- - 23 (v} 14.1. = ';1
> > 6 3
- 2 » -5
V) 8§-3= (v 13 -5=
3 6
2. Lwaluate the following,
' Z i y >
() 4:-+l-:-’-—-l-!- () 6-l-+l-'-'-+5—5-
3 - - 6 8 Y
i : 2 2
(] 31+2§-4-l- (v} 42- :--23-—
4 0 3 ' 5 15 9 45
|:"-| 3__]_]._._5__22
3 B, O
3. Find the value of the following,
y 3B -
(1) 6-l:+{—2-i-| () 7-'—+(-3-’-’-)
' ) 10, Z N 2
e 2 & 5N | 3 ~ (3
111 -—-—I——l+|—|-—] (p.} _234_[_3‘._.!'__‘.
| 4 L 6 kD 3§ L o) U 3)
" | 2 3" 2 7 3) ]
. = L Ry - e = _F_ g - !
e 2N 5 +l‘, ¢ W 33 \ “5__!“4
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UNIT 2

4.  Idenudy the property being illustrated.

i -3+3=0 iy (6+N+T==G+(1+7T
m 9+(=l)==-1+9 (ivi 8+0=-8
(vi (Q+2)+3=1+02+) (Vi) 14(=4H=-4+1
+ 2 P . | 2 2 9N
(v 88—+ ._3:] ={) (Vi1 8= +(—63} = —-63 +(3: l
3 3 3 5 5 3i)

(1) [ =6=
4
(xy -3

3. Ahmed hought l-::- kg beef and 2% kg of chicken.

Fow much more chicken did he buyr?

2 : ... 1 . |
6. Jabahad 4= cupsof chopped walnuts, She used 1= cupsinarecipe.

3 : - s 4
How many cups of chopped walnuts are lett:
7. Salmawakes up at 6:00 z.m.
| :
It akes her | P hours to shower, getdressed, and comb her hair.
l 4

It takes her - hour to cac breaktast, brush her teeth and make her bed.

At what ime she wall be ready tor school?

» . 3 L L] L L
8. Ourot 160 cell phone owners, = use cheir phone for text messaging only, % prefer playing
8 - - L L
rames onlv and remaiming owners preter only taking pictures,

W hat fracuon of owners preferusing their cell phones for taking pictures?

9. The temperature ina city at 6 a.m. was =8 Fand increased by 15" F by noon. What was the

remperature at noonR?

10.  The temperature ina fridge is 5°C. The temperature in a freezeris — 20'C,
How manv degrees colderis the freezer?
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UNIT

T\-’Iultipliczlti(m of Rational Numbecers

Flumans sleep abourt 7 of cach day, It each yearis equal 1o 365 2 days, derermme the numbes of

davs in a vear the average human sleeps can be caleulated as follows:
553 - : - . !
I'be number of davs in a vear a humao sleep = = ol 365:

X 305

L3 -

Ll
3
X .!4_-:5.!. (dividing 1461 by 3)

Wile=— Wi|r— LJ| e

b
o5
Y

|

t
SO V)

g 3
I'be average buman sleeps 121 3 davs cach vear,

Multiplication of Rational Numbers

To tnd the product of two ravonal numbers, numerator 18 muloplicd with numcrator and
denominator is muluphed with denomimator,

.a ¢ ; : :
Il =, — are ratonal numbers then their product is

b
v < o :
Sl =25 wherea b, ¢, dareintegers and b =0 and d = 0
b d bhxd

F.'.x;tmplc:

1 2 Multply and write in simplest torm.
Fovalute: 7 4'5 1 4 |

- (@) —x8— (b) 5-x3

| 2 1 22 4 9 3

e T >

o & 3 © 12x22

%22 ) M

- 2%5 5 35

Example:

['ind the product:

W =3(06;=-18 (b} Z2{-=5CF4H=F10){- =40

Find the product:

) =27
(b} =5 (= A(— 9

T (T
<] " (A0

[]
"D
4 ”
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CUNIT 2

Propertics of Dr'lultipliczlti(m
Commutative Pmpcrty:

The ordermwhich you muluply nvo numbers docs not change the product.
It @ and H are anv two rattonal numbers then

xb=bxa
This 1s called the commutaove property of mulaplicanon.

4x(—5)=c—5}><4=—-20

2 -6
=X (-3)=(-3)x= ==
3.(3). F:‘.I E E
5 [5' \5)" 5

Associative Property:
The way you group three ranonal numbers in a product does not change the product.

It @.band ¢ are two rational numbers then

@xbyxe=axbxc)

Thas 1s called associatve properey of multiplicatinn.

(2xT)xd4==2x(7Tx4) ==50
15 §2 3} f15 2% 3 3
—x-—x—-z-—x—lx-:-—-
S \3 5;, \‘ 3.’ 5 4

Identity Property:

The product of arvational number and 1 is the same original number.
It @15 anv ranonal number then

axl=)xXag=a

The number 115 called the mulnplicanve idenony.
—3x1=1x{—-5=-5

X]:I!

-1t
-1l ha

-Jltd 7

Thedentivy property staces that the product of anumbera and 1isa.
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Sumimary

Statement Property

2xB3xPN=[2x5)x9 Associatve property of multiplicaton
Muloplicauve propeny ol zero
Commurtanive properiv of muloplicanon
Mulaplicative property ot -]

Multiplicative Identin

Muloplicauve Inverse

Idenuty the propertics.
) 2x{4x9)=(2x4)x9 © (-5)x{(-0)=(-6)x(-35) (c} 12x2=2x1]2
d} (=13)x(=1)=13 € O0x{~41)=0

Distributive Property:

Junaid did 5 houwrs and 9 hours of communite work in the Drst and second hall of the vear
respecuvely. He was awarded 4 points tor each hour ot community work. Let us find the ol
poines Junaid reecived for the whole year.

The pomts he received can be calculated in two wavs as shown below:
(i X5+ =4x{14) =56
0 4 x5+ (4 x9 =20+ 36=56
So,4 % (5 + 9) = (4% 5) + (4 x 9) = 56
The product of the ranonal numbers « and (b + ¢©)
axib+c)y=laxb)+iaxc)

This s called the distnbunve property of muluplicavoen over addivon,
A% (5+9) =4 x5+ (4dx9) =56

|3 5] Jv_ 3] Jir_ 5] 24
T [ e i o R e T Lo, — ) e S s | ]
' 2] 13 14 2] 40

The prodduct of the rational numbers @ and (6 = ¢)
axib-c=l(axb)-{axc

-

Ilas s called the distmbutive property of muloplicavon over subtraction.

IXBH=9N={4x5-4x9=-16
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UNIT 2

l.et us look ac more examples of distnbutive properoy.
Example: Proverthat =2X{(=3+dH == x(-+ (-2} x4
LIS = - 2x(-3+4)=-2x(+1)=-2
RHS=(=2)x(=3)+(~2)x4=0+(~8)=~2
Thesefere, =2X (3 +H =2 x (-3} +(-2) x4
Example: Provethat (-3 -4 x{=2)==3)x(-2)-4x(-2)
JLHS=(=3-49x(-2)==-Tx{-2)= 14
RHS=(=3x(-2)-4x(-2)=6+8=14
S (=3-Ix[=2)={=3)x(-2)—4 x (-2}

Example: Use distmbunve property o bind the value of (=12 x 1} = {=9) x 10

CR2XxI)=-(=Nx10=[=12=(=9)])x 10

==3Ix10=-3
Example: Prove that -!-x[-"—,--e-l]:[l-xl]ﬂlxl]
6 1o 2! le 10 6 2
LLHS = -!-x[l'*'—l']: lx[l+-§-]
6 10 2! 6 |10 10
1 12
— e MW e— T -
6 10 5
- | T
H.S = =X=l%|=X=| = =i =
L [6 10] [6 2] 60 12
2]
o 5

check
P oM —
Use distributive property to find the values of:

o (2o fie2] o [bed]-fied

T\-iultipliczltivc Inverse

Two non zero numbers with a product of 1 are called multplicative inverses.

Ior example x

x| Wi
i | A

Y . . l » . . . » -
I'lhe rcmprnml of a non-zero number a, wrtten — 15 called che multlpl!cmwc nverse aobf d.
i
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UNIT 2

The prodduct of a non-zero ranonal number and its mulnphcanve inverse s 1.

[overse Property of Multplication

a b

x—=1 fora, &= 0
b«
o T 2. D 2 5 'ind the
I'he multiplicanive inverscof Zis = as —x = =1 S P
8 S 5 2 mulaplicauve inverse
ol
e B L L . L] l
I'he mulnuplicanve inverse of 2~ can be found as: 5 ]
S (a) = (b) 17
| 7 s . . : =
2- = - (Wnte mixed number as improper fraction) ; 4 :
3 9 (c) .~ 5’ (d) =%
e .3 : 7 o 13 3
= - x - =1 (Muloply = byirsinverse = o get the praduct 1)
3 i . 7 |
- N |
Fbe muluphicatve wverse ot 2- s =
D

Dhivision of Rational Numbers

To dwade a ranonal number with anorher ranonal noumber, mulaply the given ranonal number by
the muluplicanve ioverse (or reciprocal) of second rational numboer.
(l

].et us divide a rational number b by a ratonal number :—!- where a, b, ¢, d are integers
and b= 0, ¢ =0, =0,
P WL
b & b ¢ bxe
xample:
2

A small box of cereal contains |2§' cups of cereal,

ry - l - .
I'lhe numberor | 3 cup servings in the box can be found as follows:

: : i 2
Number of Cups serving in cereal box = 123 + 1=

'S b ! = o= . - . -
Ihere sre 9= cup servings ina small cercal b,
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UNIT 2

® The quoticnt ol two rattonal numbers with the same signs 1s pusttive,

¢ The gquoticnt ol two rattonal numbers with ditterent signs 1s negauve,

® Thuquotientol Dandany non-zero ravonal number s zero,

Hxnmplc: che‘;j:
i | —— : ‘.. [ 5% WA
Findd the quotient of (a) :I() =4 {b)-20+ "3 I Find the quotient
(o o S Y - = =i |
(2} 16 -4 =-16 - () -64 + (—4)
¢ % 4 3
b 20+ |—=]=—20% —-) =12 : 2
. J ; l [ " (C; -8 + [—;)

lixmnplc:

runpmmrc _____

To find the mean of the dallv mimimum remperature tor 5 davs, find the sum of minimum
remiperanares for the five days and then divide the sum by 5.

214 (2294 (-39)= (-39)+(-22) 150
5

Mean: = —30

The mean daily minimum temperature was — 30 degrees

} xample:
I'valuate:

3 2
5% =43 c:g\‘;‘;
2 I. Divide and give vour answer in simplest
28 14 28 3 form
= e e o I e X — .
> 3 5 14 :
~ 2x3 ()_ll (2) 5..,.|3
>xl 53 D
Example; (b) - 2 ; ]‘l"
xample; 3 3
I-valuate:
14 7] © 2l:s
15 | 3, 2
,, s i ) .. &
4 [ 7 2. Divide 5-3 kg of cashewsinto 5 ke bags.
S O J How many such bags can be made?
14 l" .
— A | - — 4
15 \ 7 «l 3
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(:2) Exercise 23

1.  1lindrhe plmlutr

() -;-:(-12)(-4) i 0.5(-20)(-3) i) -1.6 (-2)(-10)

i o I

2. Ideouty the properties,

vl 18 [ -
!

(PYI I

(i) —%x(l:[i i) —Ix(=6)=6 (i) (=2x5)x4=-2x (5x4)
(V) -143%1=-143 (¥} 0x(=76)x3=0
3. Iwnd the muloplicavve mnverse of the number.
.: y .rey 5 : 5 1 : 2
0y -18 i -9 {u) -= Wy == i) =4= viy =22
| 1) ) s W=z ) : (% =23
4. Find the quotient:
: 1) 3
=21 +(3) N —— 5| == m) 15 + --1 v f ) -6
@ -1+[-2) dinse(-2)  @w[-1)-co)

5. Tind the mean of the following,
Mm% -41,-9,-6 M-2,9,-3,5 () 0.25,-4,-0.75,-1,6 (v)-0.,018,=2, 5, =05

6. Find the value of the following,
TR E .,.[_ i] i} 5+ <[-22 (i} -2 x(_':’.) .;.(_ziﬂ,
30079 R S 5 2 3

(iv) l%x[[ ] [-—]] v} - : (-E}*L“‘ J

7. Pwaluate, piving cach answer as a fracaon in its simplest form.

TR Il 1 ] 6]
0y 2—+ 3~ M) | 5-x — 53—+ 2— m) 42 = (2+04) v
iy 25 437 JL3 4J [3 = | () 42+ (2+04) {iv) 2

-JIM
P‘\
LY
o | o=
|
L=
I-JI =
) S——

8. Tind the mulnplicadive inverse of cach number.

(1) -_!‘- {n) % (m) =1 Qv) =09
- oF

9. Toauend the class ficld wp, 24 stadents broughe their permission shps,
i - | ) : 3
IF this represented 5 O the class, how manv students are there o the classz
P
10, \n averaxe personspends 7 oof hislitein sleep.
| 3
Verardhima o thic b 2 nercon snenr 26 vearc in Kleen howe esled s he s
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o
{
4. I have learnt

® A ravonal number can be expressed as the ratio of two integers a and b, that is in the
o
form m swhere b ().
>

¥ To add or subtract two rational numbers with different denominators, take LCM and
add or subtract the numerator of the equivalent fractions obtamed.

To find the product of two rational numbers, numerator is muldplied with numerator
and denomimator s multiplied with denominator.

To divide a rational number with another rational number, multiply the given rational
number by the multiplicatve inverse (or reciprocal) of second rational number.

¢ 4 9

To compare two rational numbers

(1) Lxpresscach rational number with positive denominators.
(1) Find LCM of positive denominators,

(111) Write an equivalent fraction for cach rational number.

(iv) Compare the numerators.

Propertics of Addinon and Multiplication

Associanve Property @a+blj+c=a+{bh+c) axb)xc=ax(bxc)

ldentiey Properiy

Aa+i—a) =

Inverse Property =1,a * 0
Dxa-0

T
Properiv of Zero Ak =1rEa =a
Drvibuive Properts | axbheg= taxbir i

Words Board

# Rational Number © Multlplicative Inverse
# Addition of Ratlonal Numbers £ Additive dentity

J
# Subtraction of Retion Numbera  © Multipiicative Identity |

!

# Multiplication of Rational Numbers ¢ Ditributive Praperty
& Division of Ratlonal Numbers Commuiativa Property
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) Review Exercise 2

1.  (haoose the correct nption.

6 - (=) =
W by -6 €} +6 W 0
0 8—|-6—(—10)] =
) 4 by -8 {c} 12 d -4
(i) —3.6 + {=5.5) =
@ 91 by =91 i, 19 d -19
(V) 161 + {=9.3)=
(a) 25.4 by —-254 {c; 0.8 d —6S8
v A (.2,
¥) 7 +[ 14]"
17 17 T s
i — b ——— — d —
@) 14 ®) 14 (<) 14 (<) 14
L
W1 (6)()-=
(a) 4.5 b) -9 . < 9 d =45
@ .
(vi) = -2-(-3)=
.4 ‘
@ 3 b) = © -2 ) -
L
(viii) """'{1’2'3 |-
18 N F 78 78
ay — — = ) ===
) = (b) = (<) : () -
(%) {24;4u)=
16 16 64 64
e D) == 1 hadhd Y e
@ = b)) - © 3 ) -
=1§=9
0 [ 2)-
A . =27 9 T
(2] = (] =" g = i’ =
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UNIT 2

2. Jdenury the propertes:

(1} 3+={=3) =D iy, =1+0=-1
) 5H5+T=7+4+5 (v} 3x(5x8=(3x5x8
(v} -4 X(=T)==Tx(—4) 1) 25xx=xx% 25

(vit) =3x(=1}=3 (vili) Ox (=13 =10

3. Complete the following.
(1} ={) 4=4 -6=-24 (i) 22 x X 22 = - 204

i) [~ x(B-9N=[-12x___]-[-12x___]=

4.  Find the sum or difference for the following.

i —5+42 () 1.3+0004) i) "li +% iv) - :;f. 2 ) =

oLl
f
| =~

5.  Fmd the product or quotient for the following,
@ 1M(=7 ) -4.520(2) Gii) - -;- (= 20) (=5
ov) - =512 {v) 5+ [—m
5 11,

6. Find the additive and multiplicative inverse of the following radonal numbers.

L

G -12 (i) =

3 .
- il — - 'Y
= {m) = ()

7. Simplity the tollowing:
¥ 2 f 3 - 2 £ . 2 -, s %
[} 3; ~ —63)+ 31 (ll:l B ._(_2_)4. 71 {|||) 7 AT _3_)4. _|_]. l
> = b 3 % 3 4 3) 2

x =2 Yo 2
ov) 7= +| —S—l' |+ [ -3~L] (v} 9=+ [Sl)+ [32]
3 X 67 \ )2 3 7 6

8.  Usc distributive law to solve the tollowing,

‘o

L} L

1 1 1 1 . = i1 -
13 —X = g — X - ﬁlj —Dxl——-l—?xl——-'
2 9 2 9 v Oy v 6
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UNIT

l . o - .}
9. Mahad bought 4 Jiters ob 1c¢ eream to serve at his birthday party, 1t @ seoop s

— ul
a liter, how manyvscoops can be served?

: b .
10.  Nahvan has 8 cups of popeorns to divide into 3 Cupportions,
Flow many poruons will there ber

11. Wasiq has §— cups of fruir juice. If he divides the juice into
4
servings are possible?

cups serving, how many

$x | W

» 11 =
12. Amnasaysthar 2 - issamecas2.58.
- 5 -
(a) Convert 2= toadecimal.
| S

(L) Was Ammna correctim saving that 2= samcas 2,587

o | W

13.  Abird fhes fromirs nest ro the bortom of the caovon.
How far cdhid the bied ﬂf,'?

Bl

~-%9 B fcet
5
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Square and Square Roots

ot
R 0.. o“

www.topstudyworld.com



www.topstudyworld.com History

Index Notation

CXPONR

Basc and Exponent b

The priowe factorizaton ol 125 =3 x °

]
>
z)l
' ]
=
—
™
—pye
—
>
H
- q
—
-
-~
=
q
- -
~
—
~
—
-
ﬁ'
o

Iere, base 1s 5 and exponent s 5.

N = - 4
Example: Find the base and exponent of D .

Base is 5 and exponent 1s 4,

. - | w»d __ = ~ > >
Sceanbewrnttenas 3 =3xXx3x3x3

Similarlvin 4 _bhase = 6. exponent = 5. : |
L ’ y) =3 I'he base number tells what number s

being muluplied, the exponent
indicates that how manv times the bawe
numiber is being multplicd.

ts read as o raised to the power 57, This means chat
s hemg mulaphed by itself 3 nmes e,
L EOXOX6XNMXO0.

cpo\nt Find the base and exponent of When a number X is multplied
the following, 4 1 tmes it can be written in
(1} 3 index notation as
iy 7 X 2K % X R U LIRS = X

My X Here, v is base and exponentis n,

Perfect Square
Square of a Natural Number

The area of a square of side 6¢m s gven by

Arca of a square = Length x Length
= 6! 0

=6

= 3O0m-

Theretore, 36 is said to be the square of 6. We write 6° = 36

. . . . . 36em
When expunent of a number s 2, we call it a square of that number.

When a number vos multiphivd by sesedt, thatis vy = v Jthen "y

s called 1he MUt of v,
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UNIT 3

Perfect Squarc of a Numbecr

dsquared=2" =3x2 =4  ee Isquared = 9" =9x9 =¥l
3 squared= 3' =3x3 =9 338 serrseess

LA A A J LA R R R R N
Ssguared= 4 sixd =16 SE0L Sttt
Ssquared = $* =5x5 =25 33888 3 HHT

LR N R 2 J

The numbers 4. 9, 16. 25 and 8] are squares of 2, 3. 4. 5 and 9 respectively. These.can be written as
4=2°.9=3",16=4°, 25=5", §1=Y-~.

The squarve of an even number is always even. Le.

2-= 4. 6°= 36
14° = 196, 20° = 400

* T'he numbers which can be represented in
the form of squares are pertect squares,
The numbers 4,9, 16, 25, 49, 64, §1, L,
121, and 144 can be arvanged insquares.

¢ The number 7 cannnt be armanged i che
form of square, $3% 50 7 is not a pertece
square, The numbers 3.3,.6,7.8. 11,12, 13,
14, 15, 17 and 1Y ctc. arc nor perlece
squarces. These numbers cannot  be
arsanged mthe torm of suares

Fxample:
Find out which of the following numbers are perfect squargs,
) 144 G 80 () 256 (i) 190
q) 144=2x2x2%2x3x3
(Groupimy the factors into the pairs of equal tactors)

144

=(232

2% 2% %37

={12)° -

*

3)

X

Product of wtwo or more
perfect squares results inoa
perfectsquare.

Hence, 144 15 a perfect square.

;B 80 =2"x2°x35

Hence, 80 is not 2 perfeer square,

IF I'Illl'!'ll)('f cannnt h{" wrilt{:n dN 4 |‘I‘I'(H.!ll(fl Of Slllli’ll'(‘ IN NGLED ITCI'F{'C[ Sqllﬁﬂ,‘.
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(m)  25(

) 256=2"%2"x 2" x 2 = (2x2x 2 x 2) =(16)
56 15 a perfect square b 16,

:)
Henee, 2

vl 190 1900 =2x%5 % ]9 If a number cannorc by
' written as a producs
Flenee, 190 15 not a perfect square, of squases I is not 3

perfect square.

L
che® .
point Check the whether the following are perfect square or not.

d 2000 Gy 324 (i) 400

The Square of Proper Fraction 18 Less than Itsclf,

3 4 16 4 16 T 2o . .
=.—.— . —.— ctc. are proper fractions because numerator is less than its denominator.
3 15 200 IS5 20
' A " = [ 3 » rgw = A 3 . -
I'he decimal representanon of = 118 0.6. Thesquareof 5 Is Iii ot

-\~ - - - "h- squar l}'. A
(3% _ 3 3 _¥_9___ 9 3 3 bl

| ] = -« — = — = — ={.36 we note that— < — 1.e.thesquarcof - issmaller  proper fracuon s
1 - T R LA - 25 3 > han itsell

less than itselt,
3 - - » - l . l = 3 l

than = Sumilarly, the square of - — s : which is less than 3.

It we take decimal number which is less than 1, then its square is also less than the decimal. We
considersomedecimalslesschan tas: 0.2, 0.6, 0.01, 0.025c1c.

Now the square of (0.2)° = 0.2 x 0.2 = 0.04, which is less than 1.2,
Stimlarhy; the square of D.01 35000001 which is less than O,01.

W conclude that:

The square of a decimal less than 1 is smaller than the decimal., >”

ach

Key ¥

w4 Brain Buster

Simplify: 9+ 16

—

Why J0 41620 I
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CUNIT 3
_{.3) Exercise 3.1

1. Find the squares of the following numbers.

() 7 (] 9 10 (v) 13 (v) 16 (i) 19
(vip 30 (vim)] 1K) ax) 150 (x) 21 (x1} 23 Ny 25
2.  I'ind the square of the following numbers.
s 2 ; 16 w9 W
0y = i — ) — vy —
" 13 i) 16 : i
(v oo03 Vi) 05 (Vi) 07 my (K
3. Tell which of the following are perfect squares.
i 16 (1) 27 () 48 vy 121
v 04 (vi)y 72 (v} 10DD ey 625

4. Find all the perfect squares between 1 and 101,

Square Root of a Natural Number

Total studems ot acollege is 625 stand in rows 1o such a way that the number ol rows s cgual we
che number of studentsina row. How many students are there in cach row?

Sinee the number of studentes ina row is the same as the number of rows, square root ot 623 can
bre tound as tollows.

We had primce factors of 625

029 =5%x5x5%x85

_

vh25

IRINDINS

=5 x5° =5%x5 =25
Thus, the number of smudents in cach row s 23,

Simlarhy, 16 find side of 2 square whosc area 18 36 con” Wt mumlhien

W hind a posiove number, whose square s 30.
Hence, 30 - 6x6=16

we sav that 6 s the posiove square oot ot 36 .
Su the length of the square = 6 ¢m : .

Jlere, 36 1s a pertect square while 6 s called the square root. ;
The square root of 36 can be wrirten as:

® ¥y = pehen Xoas ealled o
squUAre oot of v, x = 4

Gen) nulnphed by esely

L
will v iy

Gcm

J36 =6 Read: “Square root of 36 is 67

K a
\. ." [ ]

¢ The squarc roor of §
[he exponent | represents square ronl, Instead ol this exponent,  number is anothes number

it hEn 8 =3 which whoen muloplicd By
WU USC LIC niotidion D T TS e T
| HsLD uives e orennt

J O e 4 f L £ e ) £ !lulttlluu-
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Exanple: Find the square root ot 81, 121, 400,

|
81 = Y0x9 = J0 =9y =9

V81 =9, here, 9 s called square roor of 81,
|

J121 = = = I =32 =10

Therefare, 121 =11, here, 11 is called square root of 121.

JA0D = J20x 20 = J20° =20

1s 20ha square root of 4K

Now look at the following,
(4 (=4} = 16 3 (&) @) = 16
55 =25; (5)(3) = 25
(=6) (=6} = 36 ; (6)(6) = 36

We see thar 16 1s square of borh 4 and -4,

Key Fact

Thercfore, 16 has two square ronts 1.e. 4 and =4, Thercfore J16 = 14

Similarly, 23 has two square ronts 5 and =5, Thus V25 = £5 etc
We will study only posibve square roots 1n this grade.

The following are perfect squares.

=

. AL
) e e

1
N
E
1J
I
to

|
Ly
x
ad
|
Ry

7
=
I
I

——

Find the square ront of
the following:

@) 441 (i) 254 (iii) 900

o
3
v [
I
|l wn] 4=
> o X X
o wn ¥ <8
|
‘N

~
3
o
I
I
N

I
Il
-]

/
3
||
@lﬂ
x x
:]x
||
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The numbers
whose square
rOOLS are mtegers

ar¢ called perfect
SquAares.
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VIDY = WI3x13 = 13
v225 = JISxIS = |5
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UNIT 3

History

Square Root by Factorization
L.cr us had the SUUAre 1O01 nt 256,

The prime factors of 256 are as under.

250 =2%2%2x2x2%x2x2%x2

Taking square roor of horh sides

250 = Y2 x2x2x2Ix2IxIx2x2

X

N256 =16

Example: Find the square root of 576.
IFirst find prime factors of 5376.
276=2x2x2x2x2x2%x5%3
T2king squarce roor of borh sidcs

 —
V7O =2 x2x2IxIx2x2x3x3

Example: Find square root ot 11025,

V11025 = 3x3x5%x5% 7% 7
=3 x5 x 7
=3}(SX’?

=105

We have

J11025 =105

.xample: Verify chat
J36 %25 =

L FLS

36 x 25

\f36 x 25
N2x2x3x3Ix3x5

|
/
o
L
x
iy
"
r 4
'd:l

I
o
2
=g
x
1J
Y

R.H.S

I
P
o]
x
tJ|
b
W
x
il
x
'l
x
J

|
1J
x,
fad
x
¥
|
‘s
——
e

Hencee.

1 Brain Buster

r"‘_. ey r‘\ ]
[SV36 % V4D = V36497

Example: Area of a square is 4225 my',
IFind the length of s side.
et the length of square be v metre.
As we know that:
(Lengrh of side) = Area of the Square
(v = 4225
Taking square root of both the sides

voo= 4225

Y = VS5x5x13x13
= Sx]3 =65

Length ot the side ot the square = 65 m
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_ UNIT
Example:

Area of a rectangular picce of carper is 98cm’. Its length is nwice of the widih ar
rectangalar ficld, Findlength and widdh o the picee of carpet.
J.ct the width of the piece of carpet =xcom
Then, s length = 2x em
Area =98cm’
According to the ywiven conditdon ot question

As length x width = area
S (20 () = 98
2x = 98
5 9‘!
® 3 =" Width =7 ¢m
Taking square root of both the sides Length =2 x 7= 14 ¢m

\f_ J_90T1'=.'

Example: Arrange 1764 soldiess 10 such a way as the number of rows and number
of soldiers In cach row should be equal Find the number of soldiers 1in cach row.

et the asumber of soldiers 10 cach row be x then, according 1 given condinom,
number of rows s also x.

Sn, XXX = 1764
(x)'= 1764
Taking square root of both sides

¥ = 1764
X = f2%X2%X3%3x7x
= 2%x3x7
Number of soldiers in ¢ach row = 42

() Exercise 3.2

1. Find the square root of the following.
(" 196 () 225 () 144 (W) 625

N J

2. Compute the following,

i 8L A Jew AT S T YT T S (LN £

N o
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LUNIT 3

3. Find the square root of the following by factorization.

" AD () 64 iy 196 vy 324

(vl 625 (vin) 841 Ny 96] ) 1089
oxan) 1024 (xiv) 1764 {xv) 2025  {xvi) 4096
(xax) 4356 (xx) 6400 {xx1) 9801 {xxu} 81K}

4.  Verifv.
M J25x16
A V49«8l
[v) vm = vrm X m

L I *
(x1p 12

(xvii) 422

VT %16 i) (Texd
J49x V81 ) V00 «<121

(Vi) 454

5 (xm) 1521

I o

‘l

(xvan) 2116

I

(xxan) 121000 (xxiv) 102400

J36 <4

VID0 21

5. Arcaof asquarcregionis 121m’. Find the length of its side.

6. Theareaof asquare photo frame is 256 ¢m’. Find the perimeter of the photo frame,

Producrof anumberandits half 1s 72. Find the number.

7. Arcaof asquare field is 2500 m’. Find the perimeter of the square ficld.

8. I 3litres of paint will cover 16 m’ and you are painting a square pattern, what is the

), lengthof square the paintwill cover?

10. Areaof asquare field is 900 m”. Find the cost of cementing boundary wall ata rate of Rs.

50 permetre,

11. Lengthof rectangular region is double of its width. Find perimeterif its arcais 128 cm’.

Finding the Square Root of Common Fractions

- . g 16
Consider the square root of P
=

1" 3§ - Jexs {Write in prnime factonzation)

Rule: It a2 and b are any nwo numbers, then
s Na
Vo b
T I 6 16
Siznlarly (== = ——
© V23 V23 S¢
Square root ol common fracton = o

www.topstudyworld.com

UATC FOOE 0F aumeratnr
Square root of denonnniasor

® ‘Jo find sqquare root of proper
and improper fractions, we
take xquare roat of  the

numerator and thuye
denominator  sceparately,
Mixed fracnoens are converted
nto impropes traction while
linding the square rool.

History
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Exwmple: Compute JT!FE

Jl%
256

V196
V256

255 2% %25 %D
_ 2x7
_szxz_’xi
_l4 _7
16 8
= 41
Example: Find (5
Vo4
TR Y
6a Vo4
N1y 19°
S =& g
= -]—9 = 2-:-5-
X 8

Example:

Convert the miaxed zacuon o commaon laciionn

Now raking square 1001 ilq_

Find the square root of the following.

64
==
L}&'l

6y 22
T

22

(1) 53—

49

361
(2) >
<) 520
— 3025
17) s
13
12) 3=
(19) 3=

256
Y ==
ST

2
w129
" 354
an s3
D4

www.topstudyworld.com

Compulte

UNIT

l
=

16

"?'):,

J225
TS

_ Bx3xxs JEEE
= \i')x'?x'}x’} "‘ ::'
_ 3%5 N _l_5_
- 2x2 - 4
= 32

4

77
1225 5y 309
169 121
130 auy 226!
729 S41
) >
e 15) 2622
64 ' 36

History
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UNIT 3
Square Root of Decimal Fractions by Factorization

l.et us find the square root ot 1.69.

(Change decimal fraction into fraction.

VG = @- =

2% 2x5x%5 27 x5
13 13 ° '!'o !'ind Square  reot of . (2!:Cim;':l
= ;5 = l_ traction, ll.!sl 'we l:h.augcplt 'lmn J
= common fracton. After finding the
= 1.3 sqquare ront, the result 1s changed inte
Hence, 169 = 1.3 decimal fraction again.

Example: Find the square root of D.0144

JO.0144 2 L

10000 10000

JIEKIZ | 12

— = w—— = .12
VIO0 = 1(N) 100
B JIEKIZ N 12 013

V100 < 1K) 100
J0.0143 =012

Example: The area ot asquare tieldis 1449616 ', Find its perimeter,
Solution: Tn find its perimeter of the ficld, brst we will find the length of one side. To find the
length of one side we will take square rootof 144.9616.

1439616 Jl-’H‘)f)Iﬁ
[44.90106 = = - -
| 0OUO V1000
B V12084 x 1204 B 1204 1204
JL00% 10D 100 -
JI449616 = 12.04
l.ength of one side = 1204 m We know chat perimerer of
Peromerer of sauare = 1 204 m = 48016 m square = 4 flength o 4 syure)

www.topstudyworld.com



www.topstudyworld.com History

UNIT 3

i -
»
E

_(.2) Exercise 3.4

1. Find the square root by factorization for the following:
(p 009 [y 16 Dy 1225 av) 144 vy 00256 vy (0,1936 (vinp 19,306

(i) TLA36 x) 30.25 (X)) D441 (x) D.1225 (xn) 0.0064 {(xmp2.89  {xiv) 0.OINKIST

S,

F

Arca of a square region is 43.56 km'. Find the length of its side.

Find the posinve number which when multiplied by 1itself gives 110.25.
What is the length of a side of a square whose area is 23.04 cm'.

. Evaluate:

poa Al }© - > . : NS =
(1) IEl + 0,25 ) ,J(.s) + {1.2)° (1m) J(o.») ~- (0.4

\ J
4. | have learnt

e

G

® The numbers which can be represented in the form of squares are called perfect
squarcs. ¢.g2. 4,9,106, 25, 49, 64, 81,100, 121, and 144 erc. all arc perfect squares.

® The numbers 3, 5, 6, 7, 8, 11, 12, 13, 14, 15, 17 and 19 etc. are not perfect squares.
These numbers cannot be written in the form of a perfectsquare.

®¥ The square root of a given number 1s the number whose square 1s equal to the
given number.

® Thesign - Jwusedforsquarce rootof anumber.

T Thesquare of anodd integer is always odd.

T The square of aneven integer is alwavs even.

® The square of aproper fraction is less than itself,

. Square root of anumber can be found by factorization or by division.

¥ Tofind square root of a common fraction, we take the square roots of numerator
and denominator scparatcly.

¥ Following rule is applied to find the square root of common fractions.

l:_: B \"tl'

|— = —p=
Mh \i"}

Or Square raor of common fracrion =

Sljl'::‘:f(‘ roor of aumeraror
Square raor of dennnuaaror

Words Board
# Index Notation ¢ Square Root of Comman Fraction

¢ Base and Bponents ¢ Square Root of Decimal Fracilans

¢ Perfect Square @ Square Root of Netual Number
¢ Square Root L gl
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 ®) Review Exercise 3

Encircle the correct answer for the following questions.

1.

(i) The square of an odd positive integer is:

) ocld

(if) The square of an even positive integer is:

@ odd

(iii) JSx5x7x7 is equal to:

(@)

5

-

by even

{b) cven

by 7

(1v) J121 144 is cqual to:

(a)

%

11

(b) 12

(v) J;)E 15 equal to:

(A

(Vi)

a)

LPYIR N B

b =

1.2] 1s equal to:

@ 1.1

(vii)

169

i

196

(b) 2.1

is equal to:

13
(b) s

is equal to:

4
(b) —
0 3

¢} odd or even

(¢} odd orcven

(c) 12

() 132,

(c)

| LI

{c} 1.2

13

="
da | W

C)

www.topstudyworld.com

{d} negative number

(d} ncgauve number

(d} 35

(dy 23

) 5

(d) 0.1

14
)=

-
™

——
vl Wi

History
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e M e

10,

.. {9y .
1x) =1 s cqual to:
() |5 iseq
. 8] 3l 1) 100
{a) — (b} — c) — () —
/ 16 }25 () 16 N 16
(x) 5 6 is equal to:
{a) 30 (b) 36 (c} 25 {dy 24
2
Evaluate, P
4096
Find. JZ -
3844

Find square root of 4900 using factorization.

Find square root of 167281 using factorization.

Find square root of 19.36.

The producr of two positive numbers i1s 2400. Onc of them is six times the other.
Find the numbers.

3600 students are asked to stand in different rows. Every row has as many students
as there are rows. Find the number of rows.

- - - 4
Find the perimeter of asquare whose areais 6889 m .

A society collected Rs. 8836, Each member contributed as many rupees as there
were members. Find the number of members of the society.

wi Brain Buster

J 7= 3.3? 15 equal tor

(@) Yo+1 (b) J6-I
) V3+1 (d) V3-)
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Variation

E—
$

Y W W W el

L]
-

l'?-

"'

FOREE ¢ &

. — m— -

| ' hc Paksran ()‘]'l. ll]\ WaN Tu e cl n

e r_ ' ’I i| lSIl C-! Mgk ;':‘:’l{l WS lﬂ{llll'ﬂil';l[(j:j 1 .?,“
-4 '7' £1 Ninember 19ALL It produces  an
| vatimated 132951 barrels ot oil pur
week, It means the rate of producton
s m iy 18993 barvrels of ol per dav. Whar
e vou kaow abour rhe rare?

Leamlng Outcomes '

hmdcm:a Wwill b able wo:

-lr—-,-h--

” 31

£ Recoymize comunued ratio and recall direes and inverse proporaon.

i Applvdirectandhinverse proaporiuonin real hte siuaticens

Q2 {onvercunis of speed (kilomerer perhourinte mererper secend and vice versa).
O Applv ume anddistance e sohve vasianen relaed problems,
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UNIT 4

Ratio
In a school the toral number ot students 18 510 and the total number of teachers s 30 The

student teacher ratio in the above situationis 51030 which can be written in simplcst bOTIT as

T 3sorlqr:1.

A rato s 2 comparison of hke quantties
Write each rano as a fraction in

measured in like units or quantties of the same . -
the simplest form.

kind. The ratio of two quanoties a and b, where a

L] - - ¢ - L]
and b represent two quantites and b is not equal (@) 32:18
to zero, can be wricten as (b) 0.84:1.12
|
Q ':(-:l 24: 1-
atob or a:b or . D

A raviois said o be in simplest form when z and b are
integers with no common factors (other than 1).

A rano s expressed as 2 frucnon of the
first quannty over the second. To iind the
rate Of IWO qUANUTICS, WC¢ MUST CXPross
them in the same units. A rauo has ne

WU ocan write:

numhcrot"studcmg S1I0 51 17

numberot tcachers 30 ) |

In a recipe, the following
ingredients are used:

4 1sp paric powder

O 1sp drted oregano

2 1sp pepper

L's¢ the recipe to wrte cach rato as a
leacton in simplest torm,

@ pepper: gadic powdes

(Y oregano: pepper

Contmucd Ratio

axpress the following raneos
m their simplest lorms,

> 2 50

Gt 96 24

O -27 - 6>

Thyce ends, LB and C share vhe pr{-ﬁ[ 0ol 2 busimess,
They reccive Ry, A0, Ry, 3000 55id Rs, [OO0 yespeetively,
The rio ot their share in the protitis then

HNKE: 300 [0Mvord: 5: 1.,
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UNIT 4
Foxconple:
The nrenaor angles of a2 quadnlateral are 407 607, 1200, 1407
The ratio of these angles 1s 40 : 60 : 120: 140
which can be writicn as 4:6: 12 14

. -—

o) A R | S e

The above ranos can be wrirten as

X . v Sk :
> If x, v, z arc three quanuties and the ratos Y-y
2 f and v : z are gaven, then the rato X:y:zis
] called conunuctd rauo.
v Vv ' 7

Flere vis present in both the ravos and s called the common clement,
To fid a continued ratio, 118 necessary that one element ot both the ratios should be the san.

It there 18 no conumon |Samc) clement, we can obtain the common clement b}.’ usIny ilea of
cquivalent fractions or by mulaphiang both ranos by different numbers, we can get the same sesulr.

To calculare ¥ : v: z, we find the cquivalent ratos of x:vand y: z such that v has the same value in
both ratos.
xample:
IFx:y=5:7andy:2=6:8 find
[ 4157 .
| T B
L - v o6
Since —=—and ==-—
y 7 z &

a . . . .
. Now—="—=""and == = — y 1s the common part in the ratuo x : v

and y : z.
Wechavex:y:2=30:42:56=15:21:28 So the LCM of 7 and 6 1s 42.

n. x:z=15:28

Example:

Findy:v:z,when x:y=1:4 and y:z=4:9
| [ere v s the common clement : v oo 7
I 4
4 : J,
l | Y

o xeyrz=ledeg

www.topstudyworld.com
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UNIT 4

Eoxwonple:
Race benween the sides of amangle ABCis suchithat AB:BC =4: Jand AB:- AC —4: 5,
Find the length ot each side it the permeter ot the triangle 1s 24 cm.

Here perimerer = 24 cm

BC : Al : AC
= >
12 16 1)
3 3 5 s C
4 3 . _
AB = -—7-324 =8cm , BC = -—_;>'-'24 =6cm , AC = -l—;x..-.ai = 1 cm
Example:
The sum ol rauois divided among 3 people in the ravno 2: 3: 7,
It the sum ol money is R 192, how much will each o them receiver?
Consider the three peopleare X, Y and Z
The sumof money is divided intn 2+ 3 + 7 = 12 equal parts.
! 2 5 re 3
N's share = == X Rs. 192 = Rs, 32 X's share = =K Rs. 192 = Rs. 48
> 7
/s share = Tha Rs. 192 =Rs. 112

Check:
N's share + Y's share +Z's share
= Rs.(32+48+112)
= Rs 192
bxample:
Divide 200 kg intherauo 1:3: 4
Cononued rano = 1:3: 4
Sum of elements of therauo = | + 3+ 4

I'he parts are: In a quadrilateral, ABCD,

I g1 part = _l‘ % 200 '\l'.', = 92§ '\g A BandCarcintheratio ) 3:7,
S Find (a) £ Db} £ C,

Ind part 3 x 200ke = 75 ke (m*cn_ that li‘tc flllil;lrnl anpeivs in
N " ‘ quadnlateral is 3600

drd part = : x 200 kg = WKHke

www.topstudyworld.com
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UNIT 4

— (.2) Exercise 4.1

.'i
a?

1. )lixpress cach ot the following ratios in its simplest form.

5 7 :
l__l':- 192: 7% l‘"}i 144 148 (i") E : %1 I:_l‘.'} 1O8 - 36 - 61D
vy 64:96:224 () 57:19:133
2. Tind x:y:zandx:zik

() x:y = 4:5 |, yrz = 3:7 (i) x:y = 3:2 , viz = 4:9
v = - fheat s _ 2 e
XY = 6:7, viz= 8:11 Xy = =il 5 ¥Rz E =i=

. ' . ' 3 4 2
l_".'}.\':'.' = -f-:i, Y = l:-'-’-
' ' - 2

3. Inacarpark, the rado of black cars 1o white cars is 3: 6 and that of
white cars o stlver carsis 3: 10

Ind the ratio of black cars to white cars to silver carsin simplest forn,

4. Thesalanesof Aand Barcintherano 8: 3.
Thesalaniesof Band C areimche raun 5: 12,
Fxpress the salaries of A, Band Cin the form of a conunued ratn,

5. Inatarm there are 347 catde,
The ravo between goats and sheep s 425,

The rave between cows and sheepis 10 3,

IFind the ratio ot poats, sheep and cows,
6. lindthedifference between the largestand the smallest shares,
when Rs. 160s shared among three triends inthe ratio 1 : 6: 9,

7. Asumof moneyis diwided among three peoplein the rano 15 : 18: 7.
Find the toral sum of money when the smallest share is Rs, 4.

8.  Asumof moncyisdwvided mthe raun 3:5:9,
Calculate the smallest share grven the Jargest share 1s Rs, 369,

9.  Analloy consists of three metals N, Y and Z..

Calculatetherano X: Z giventhar X : Y =2 :3and Y:Z =5:4.

10, A sum oot money s divided amones Fhza, Hadia, and Mahaon
the ratio 13 2 12 0 7. Caleulate how much Hladia gets it the

amount that Iiza gersas Ry, 360 more than Maba.

www.topstudyworld.com
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Dircct Variation / Proportion
|.2tha spenc Rs 2000 to make 10 pants from her digieal camer.

|ater she spent Rs, 600 o make 30 prints,

I the situation, there are vwo related quanuties: the number ot
prints and the cost for these prints. Notice that both quantioes
change, butin rthe same way.

Gost of, Dot in Rpess

As the nwober ol prines wiples, the costalso niples,
I3y comparng these quantites as rates in the simplest torm, vou can see that the relauonship

berween the two quantities stays the same.

Rs. 2000 Rs. 20) l Rs. 600  Rs. 20
1D prints | pring W Bprints T 1 print

Two quantities are proportonal if they have a constant ratio or rate.

In the above sitwanon, the costot making ponts is proporuonal ro the number off prines
because cach quantity bas aconstant ratc of 1 print for Rs, 20,

A propornonal relationship is often expressed by wrinng a proporton.

A proporuon is an equation stating that two ratios or rates are equivalent.

- . - b oo . DD C | |
I'he 'f.z_(‘l't('.'l':ll form ol a proporaon Js —iT = -—i— where b #10, d = (L
, ¢ B
: : 2 0 -
For Example:  —/— = — .
5 15 Fae

- X . — A propornon i< a statement showing
It nne ol the numbers in a proporuon s unknown, s = . -
that two ravos are equivalent,

voucan solve the proporuon o find the unknown number. | jra boc darein proportion
thena:b::ec:d.

i'jx‘m'splc:

The table shows the amountof TMONCY Hadia carns based on numberor hours she bill)}' SIS,

Number of baby-sitting hours (x) rarnings (Rs} (v)
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UNIT 4

The rwo guantities X (inumber ot baby-sitong hours) and v (earning) are related in such z wav thae
when v is changed i anvy raoo, vis changed in the same rado.
Thatist x s doublued, chen vis also doubled orit xis halved, then vis also balved.

W e say thary varies directly as x orvis disectly proportional o x.

It v vartes directv as x, then we write y oL,
The s o is read as "varies as’ and is called the sign of vaniation,

In the above example we further notice that:

y . S0 _ oo 150 a0
5 I B 2 ¥ - & - ¥
o corresponding value of v
1.< - = constant
value of x
. v s sEt
Hence, when yox. thesatin —— isaconstant, known as the constant of variation.
I¥ this constantis represented by k, then 2 = k
' N

or v = kx, k=0

In our example, the relationship between the number ot

hours she baby sits and her earnings.

k=50
y = S x

Usingz this equation, we can determine the amount Hadia

varns tor babysitting tor 8 hours as

v = 50 (8)
4K}

Dircet proporton is a relaton benween two gquanutics such that when one quantity s increased

(decreased), the other quanuty is also increased (decreased) n the same ravo, If a b, ¢, d arcin

dizcet propmraonthena th::e:d or % -fj or ad = br
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lix;unp]c:

11 vis directly proportonal toxand v = 12wheny = 4, find

[
L] ...
{1y

L lll\
()

A1)

“‘Ill.
)

an equation connectng X and v,
the value of v when y = 8,

the value of X when v = 21,

Since v s direcely proportional to X,

S v = k X where k 1s a constant.
Whenx =4,y =12

12=kx 4

k

3
= 3x

™

Subsptute x = § into v = 3 x

y =3x8
y = 24
Substitute v = 24 nto y = 3x
24 = 3x
Y=24 =3
vy =8

I:;\:'sl'i\l')'(‘:l

A vanable T is directly proporuonal
toavanzble x.

It T =100 when x = 25.

Express Tintermsof X,
FindT'when ¥ =385,

A man ook 13 minutes 1o assemble
41) boxes. How many boxes can he
assemblein?

a.  Yminutes

L, 27 munues

It 9 mufling vost Re 405, whar
would you expect to pav for?

a.  Hmuthins

b. 28muftins?

Theexpenses { ) ava tea party vary directly with the number ot Guests (G present.

For 40 yuests, the expenses are Rs. 3200,

Find the expenses of 120 guests.

I o G e, E =k G, where k is a constant.

200 = Kk (40

3200
k = 0 - S0}

Theretore, I5 = SD G
== 801205 = 960N

1 he CXPNSe For 120 CHCSIS 21¢ Rs. Tl

www.topstudyworld.com

History



www.topstudyworld.com History

UNIT 4

Eaample:
M s directhy proportional o the square of y.
It M = 30 when v = ),

( -

L
1
r.!

express Moo terms of v,

(b hind v when M = 750

The (’npncir}' C of a rontamer s
dircctly proportional 1o the square

(a3 Since M is directly proportional to v,

©. M = kv where k is a constaot,
When M = 30,y =10

of the length of askle f, or is bas,
IWC=108cm when ! = 3cm. ind
the (';lp.‘.l('i!}' whon! = Sem.

S0, ) =k x ['“l]:

k= _.:}_'..).. - i
L0010 The symbol @ for “is
M= = soportional o™ was
. T pProj al o7 wa

: . . first used 1n 1768 by the
(b)  When M = 750, we have L)

English Machematcian,

730 = — ) B |

10 Wilham Emerson, m 4
T Pt x 10 text book called
¥ 25{:) Doctrine of Fluxions.
v = 50

1. Tind the cost of 10 kg of tea leaves when 3 kg of tea leaves cost Rs. 18,
2. It visdirectly proportionalox and y = 5whenx =2.
Find the valueof ywhenx =7,
3. It zisdirectly proporuonal to x and z = 12 when x = 3.
FFind the value of xwhenz= 18,
4. If Bis direcrlv proporaonal 1o A and B = 3 when A = 18,

I'ind rhe value of B when A = 24,

-

1] (,2 R dil’('(l]}' Pre ,pm'[iunal > P and Q = 28 when P = 4,

(0 express Qmowerms of P,

;

Lo

1y i the value of Q when P = 5,

() calculue the value of 12 when () = 42,

www.topstudyworld.com
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UNIT 4

6. Theexpenses 7 of ateaparty are dircetly proportional to the number of guests
“INT present.
W hen there are 31 puests presencat the tea party, the expenses incurred are Rs. 2110,

(1) Iind the equation conmiming 1@ and N.

N

(n;  Calculate the expense incurred when there are 8() guests presear ar the tea parey.

7. In cach of 1he tollpwing tables, the quantities given are mclisees proporunn. Complete the tables.

8. Zcbworks 36 hours for Rs. 17280, 11 heis patd at the same rate, how long will it take him to carn:
(1) Rs. YO(XX)? (1) Rs, 2880107~
9. luis given thaty is direcdy proportdonal i x and y = 16 whenx = 2,

=%

(i findanequation connecting y and x. i)  tind the value ot v whenx = =3,
10. If visdirectly proportionalto (x + 1), and y =324 wheny = 2,

(1}  cxpress vin terms of X, 01y the values of xwhen v = 144,

./

Inverse Variation / Proportion

1) ideancal taps can Ol 2 tank 10 4
hours.

Calculatie the ume waken for 8 such
taps 1oy bl the same tank.

Tioe waken w il the @ank ss imversely proporaonal v e pumher ol aps ased bueciusg
as the numberof taps inereases the time taken o till the tak deercases,

1) raps can fill a rank 10 4 hours.

I rap can Bl a tank in {10 % 4) hours
= 10 = 4
8B raps can full a rank n - = 5 hours
The table shows the ame taken for a car to travel a
distance of 120 km at ditterenc speeds.

Spred ¥ kmSh
Thme taken v hours

www.topstudyworld.com
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W ¢ notice that the two guantizies, X the spred of carand y the time taken are related in such awav
thar when one quanov increases, the orher decreases propornonally.

Similarly as the speed of cardecreases the nme raken increases proportonally.
Thisrelanonshipis known as inverse proportion.

We notice thatin the table, whenx is doubled, v is halved and when x is halved, v is doubled.
Furthermore, Xy =10x 12 = 20x 6=30x4=..... =120

1.e. Product of corresponding values of X and y = constant.

We sav v vanes inversely as x and this relationship is wntten as v a a.

- e, 13 : : ]
It v varies inversely as X then v varies directly as — .

X
e Y =k orxy=kory = i k 1S a non-zero constant - -
| / - v Inverse proposton is the
Y relanion benween owo guantties

such that when one guanuey s
increased [decreased), the other

If v is inversely proportonal to x,
gquantity 18 decrcascd

= & :
then X v = Kor y = —, where k is a constant and k= ).

= fincreased}) in the same rane, It

a, b, e, & are I nverse
Example: proposaonthena:b:id:c¢

- . : d > -— s S - d —
I v s inversely proportonal to v and y = 3whenx =4, bnd  |or =7 or ac=hd

) Anequation connecting X and v,
(b} The value of x when v = 48,

Sinee v s inversely proporuonal to X, then y == where k is a constant.

X
@ Whenx=4,y=3 b) When v = 48, then from {i)
: I
then = e 48 =22
X X
.k 12
p— D= - X =
3 )
Or k=12 l
X = —
12 4
y=—_.1{)
X
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Exaonple:

Sty nen can complete a certain jub in 8 hours.
Suppose all men work at the same speed,

low long will 18 men take to complete the same job?

J.etx mentake y hours 1o binish the job.
I115 obvious that more men will take less ame o complete agrven job.
Theny vanes inversely asy,

&

So.  v=-— where ks a constant.
X

When x = 6, v = Sthen, vy =

RY
- K= £ |
b A farmer has lmlmgh food to feed
or & =48 Ol cows for 48 days. For how many
48 davs can the same food teed?
T = a. 24cows
i ' b. 72cows
Whenxy =18, y= - =2~
' I8 3
>

So, 18 men will rake 2= hours or 2 hours 40 minutes to finish the job.

vt

l-anmpIc:

Criven that visinversely proportional to the square of X, and thatv =4 whenx = 1.5,
Find the two values of x forwbichy = 0,25, ..

Givenvistoversely proportonal tox', theny = — where kisaconstant.

substrre v = 4andx = 1.5, we have: ;

k
4 = - = Ik='9
(1.5)
¢
So, y = i-
X

Substituting v = (.25, we have
It x s inversely proportonal 1o the

(
.25 = = squarc oot of v andyv =9
X wheny =2, findywheny = 15,
: v
X" = 230
(.25
x =20

www.topstudyworld.com
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UNIT 4

"~ (2) Exercise 4.3

L 16 yas mversely proporuonal to x and 3 = 3 when x =4, Fiod:

(1 an cquation connectng X and vy,

(m;  the valuc of ¥ when x = 8,

(m}  the value of X when V= 48.

2.  Giventhatvisinversely proportional tox, and v = 16 whenx = 3.

Fiod the valuc of ywhen x = 24,

3. Giventhacxisioverscly proporional to v, and x = 40 when y = 5. Find:

{-'.

(1) areladonship between X and v,
(m}  the value of x when v = 25,

(M) the value of v when x = 400,
4. It Pisinversely proportional to Qand P = Ywhen Q = 2, tind the value of Pwhen(Q = 3.

5. Giventhatyisinversely proportional toX,and y = Swhenx = 7.

Find the valuc of xwhen v = 71,

6. Giventhatyvisinversely proportional to x. Complete the table below:

7. Tightmencanbulldabridgein 12 davs.

I'ind the ime taken for 6 men to build the same bridge.

8. If 12workers canpainta building in 20 days, how many workers would it take to completein

£

(1} |5 davys?

;48 days?

www.topstudyworld.com
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9. 3denucal puops can Ol aank im 40 mmues, Whatis the tme wiakene fill the tank o there

are:
1y 2 pumps? i) B pumps?

10. If a soldier’s ranon is 650g/day and there are enough supplies 1o last 12 davs, how long

would the supplies lastif his radon is 780g / day?
Rate and Speed:

A comparison of two quantuoces with different <
kinds o units is called arae, For example:
Al read 1 words ot his textbook in 2 minutes.

® A 1atc IS 2 1UO COMPAring WO UANGLCS
with different kinds of unies,

® In the speed, kilomwters and honre are
difterent kinds of umits that are compared,

® The rate for onc unit ot 3 given quanuy is

called a unit race,

words I 50
". Rate = = —=

minutes 2 |

Su. the rare is SDwords per minure,
The table below shows some Common unit races,

Rae  f Ui abbrevation | Name

it of Kilimetcrs Kme pur hour kmh Speeed
Hhour
nuirebcrof kihmaters hm per eer k) Puirnl
iter nnikage
ramber ol rupecs Pricc por kg Lt price
kg

AT Ol nipees Rupees por moaths | RsSmvmth manthlv wage
| month

Spued is the rate of distance traveled perunicume,

distance travelled

speed = r—
HreE tme taken

Fora given distance, speed and ume or inversely related.

For Examiple:

[t a car travels av a speed of 40 km/h, the car travels:
Jirkm in | hour

4 x 2= 80 kmn 2 hour

4 x 3 = 1200 kmn 3 hour, and so nn.

S clistanee = speed x thne

120 =
3 hours

The ame the car takes o ravel 120 koo a4 konASh s
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Ifxmnplc:
IE e hadd traveled the 200 km acthe same speed for the whole 4 bours,
whiw ss the speed of car?

.l e )
speed = distance travelled _ 200 km = Al i

ume taken 4 h

>0 km per houris the speed of the car.

Specd can be measured in kilometers per hour or mciers
per second.

lix;tmplc:

-—

Junaid drove 100 km from Islamabad to Mardan in 2= hour

tJ

Whar was his speed for the journey?

IS {)
speed = d'q_lamc =20 40km/ h
tme 22D

This distance 15 i kilomerers and the ume 10 hours, so the speed is km per bour,

H.\:;tmplc:

The acnal distance from Karachn Airport to Lahore Airportis 1033 km.
An acro plane tlew the distance at a speed of 300 km/h
Work out the fhght ome, 10 hours and minuics,

distance 1033
unie = =

nme 300

= 3.45 hours. whichis3hour 27 minutes

To change 0,45 hours to minuie, muluply by 60, as there are 60 mioutes 1o 1 hour.
Foxample:
Ahmedis riding a bike ata speed of 72km/ b,
I xprress his speed imm/s,
T2k = T2 x 1000m,  (1km = 1(0(0m)
Ih = 61 x 6 s

2km 72> 1000m
| hour Ol < 60

=20m:'s

2kmS h =

www.topstudyworld.com
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toxaimple:
Abus travels ataspecd ol 13 m/s, Express its speedm km/h,
I5m = 153+ 00 km, (Im =1+ 10D0km;]
Ih = 3600 s
15

km
5
1Sm/s= ";[H) - Drotkm _ S4km/h
hour YO0
3600
,ﬁj Exercise 4.4
1. Lxpress the following in m/'s
(i) 18 kim/ h ] 920 km/h u) 367 km/h
2. Lxpressthe following inkm /h.
(1 1D m/s ) 35 m/s i) 315 m/s

3. Ajourncy of 653 kmakes 2 -_—"- hours.
Whanisthe speed of this inu-;'ncy?
4. Harnsjogged 3.8 km i 40 mioutes.
Work out his S[)G{fd i km/h,
5.  Anathlete runs a 100 m race in 3 minutes 20 seconds.
Iind his speed in meters per second.
6. Atrainjourncy covered 205 kmataspeed of 100 km/h.
Find the nme taken in hours and minure.
7o Junard drove 85 km trom Wazirabad 1o Sialkot ataspeed of 51 km/h.

Flow long did his journey take in hours and mimutes?
8. Amirdrove 275 km from Islamabad to Lahore at a speed of 50 km/h.

Work out the nme his journey took.

9. Baderrode his bike tor 4 hours 15 minutes ata speed of 20km/h.
What distance did he ride?
10, Acarisravelingataspeed of S0m/'s.
Work out the distance the car travels in 0.4 seconds.
1. The thght vme from Islamabad Airport to London Airpore is 8 hours 20 minutes. The
spreed ot the jumbo jetis 540 km / h.
W hatis the distance beoween Islamabad and London Airport?
12. A manwalksataratenf 1.25m/s
Find the nme he makes rowalk 3,753 km
13. Coavercaspeedor 83mdsiokm/h.
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UNIT 4
N
24 1 have learnt

@ Ratiois acomparison of two quantities by division,

¥ Lquivalentratios express the same relationship between two quantities,

4 1o find the cquivalent rato, mulaply or divide cach quanaty in the ratio by the same number.
¥ Ratcisaratiocomparing two quantities with different Kinds of units.

® Aunitrateis arate foroncunitof a given quantiry.

¥ Proportions are cquations stating that two ratios arc cquivalent.

¥ Tosolve aproportion, use either an equivalent fraction or a unit rate.

¥ Dircct proportion is a relation between two qumnitiee such that when one quantity is
increased (dcucawd), the other quantity s also incre: lwd (dcucawd) in the samve

ratio. If a, b, ¢, d are indirect proportionthena :biic:d ori; = a— or ad = bc

® Inverse propordon is the relation between two quantities such that when one quantity
15 increased (decreased), the other quantity is decreased (increased) in the same ratio.
If a,b,¢,darcininverse proportionthena:b::d:c

3
or— =— or ac=hd
b ¢
® If visdirectly proportional tox, theny = ky, where k is a constant and k# 0
B . & :
If yisainversely proportuonal to X, thenxy =kor v = — where kisaconstant and k # 0)
N

< Spueedis the rate of distance traveled perunit tume.

distance travelled
speed =
LHmelaken

Fora given distance, speed and time or inverscely related.

Words Board
. # Variation # Inverse Variation ¢ Speed # Time # Ratio
# Direct Variation ¢ Continued Ratio # Distlance < Rate ¢ Proportion
e —
lw Review Exercise 4
1. (‘hoose the correct opton.
1) The mano 16 seconds 1 2 minuies as a single fraction 10 its lowest terms is:
*)] T.3:1 b} 1:6 €y 8§ :1 d)y 1:8
(1) 8 workers can paint a bulding in 24 davs. Flow many days wiall I8 workers rake?
P ) - '{ I 2 pa Y L
w54 by ID= IC) IO-'- I_Fd’_l 0
3 3

i) Aears travehng ataspred of 25 metres per secon.
Then the spevd in killometres per houris:

f =" s Lol s d.s a M | el f am® r »a |1 b | L LY pune 1 Ll |
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UNIT 4

v Sard's class was sarting haoks inthe library, The class sorted 43 books i Y0 sinues, 1
they contnue sorting at this rate, bow long will e take them to sort 1 20books?

% = . | ' ok |
) 5 hours ) 4;hours (€} 4 hours () B;houm

(v]  Theratioof cats o dogs seen by a vetina davisabout 2 1o 5. It a ver saw 40 ammals
m one day, about how many were dogs?
fa) 5 by 12 (c) 29 ) 40

(vi) At asports camp, there s | counselor for every 12 campers. [t there are 156 campers
attending the camp, which proportion can be used to ind x, the numberof counsclors?

X | . 12 X | X 12
{3 —— T S— i ll —— s l:'c — T — ' " !
) 12 156 b, 1 156 £ ) 156

—

12 156
(vit)  Abhmued buvs 12 cans of orange juice for Rs, 600
At this rate, how much would she pav for 48 cans of orange juice?

2l Rs 2000 b Rs. 2200 i) Rs. 2400 () Rs. 3040

w0 . » - . » . I .
(vitt) Anmkacan run 2ZEmin 13 nunutes. Avthis rate, abourhow long will iwtake herto run 3 -~ kme
' 3

fa) 26 minutes () 36 minutes (€) 32 minutes  (d) 42 minutes
When Rs. 145 s divided intherato 2: 41 5.
W hat is the difference berween the largest share and che smallest share?
Divide 180kginrtheratnn 1:2:3: 4.
Diwvide Rs. 400D inthe ratin 2: 58,
A man and & woman share a bingo pnze of Rs. 100D between them in the ratio 12 4. The
woman shares her part among herself, hermotherand herdaugheerinthe rano 2: 1: 1.
Flow much does herdaughrer receive?
A brother and sister shared their collecuon of 500D stamps in the rato 5 ; 3, The brother
then shared his stamps with 2 triends in the rado 3 : 1: 1 keeping most tor himselt, How
many stamps did each ot his friend receiver
IT acar travels 36 kmon 1.3 lier of pewrol, how far can the car ravel on 2.4 hiers ol pevrol-
S waorkers are hired ro build 2 house in 15 days. How manv days are required if 2 addinonal
workers are hired?
The kinvtic energy E ot the body is directy proportonal 1o the square of its velociey V1t
the ditterence in the value Ewhen V= 15m/sand V =20 m/ s is 14 Joules, find
(1) The expression of 1410 rerms of V.
Ml The velovity of the body when enerey is 8 Joules.

Sty men praduce 240 oaves ol bread o 3 houss,

o . } u
¥l Flow saon loaves can six men prmlucc n4-7s
. 3

M) Flow many maen are aceded ro oroduce 2400 loaves 1a 2 hours?
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Financial Arithmetic

FBR

: L] --‘--r " L] ‘.' rrrrr " - [ ] . r "
Croverzenent neeeds money o run ol

cauntyy. Ior <his purposs, e
covermment nmposes different types ‘
ot raxes, JThe way eolleered by the

covernment 1= used o bear the cose

Iosoburororeres s and crenend sales 1. -
| - OF Vanous i‘—lll’l.IC =2 Y I1CCS :s'..l.'h N

- .
. ?5' '|.’..v --.‘ T "lrl.‘|r"' .I: ;--1‘ ] Sa= ; M - =, >
e FEs e N clucanon, heabth and detense. Saome

5 I xobae oeven and markup

caxes are aposed dresle amnd some
" e the zare o =radir s mathus =er anmnm el e B8 s Wssillal Riccdiiiie

e Nolve teal hze probloms mvobeing prohit Sneakup. (ERRA 3¢ tae maivinseiiution whicls is

‘e l.l;':iff-;' /.-l'-_,l| A ) (& l hlll. ‘,’L':i;"nl"‘-l'l'li; |-IIT' N l.'-'-'“L'L'l'.'lel' iI\

"' Nl VoI ,| i El" 1 »lyn*n Iy |;lht! /L .'-.l'.' .l!‘ll| L shy l":'-;':.l‘-'l.lll.
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Property Tax
Mr. AArshad buys a house of worth Rs. 3,500,000, [¢

paid a property tax @ 1.2% on the property worth.

l.et us calculate:

(1, Properey tax paid by him.

(1) Total amount paid by him.

Rate of propertv tax = 1.2%
Value of house = Rs, 3500000
= 12 |
Property rax on the house = Rs. 35(XKI0 x e
= Rs, 42000
Total amount paid by him = Rs. 35(K000 + Rs. 42((K) Financial vears stares ""“?"“
' B— fivst Julv and ends on b
= Rs., 3542000 June of next yeur.

The tax which 1s paid on 2 property s called the property fax. Property tax is 2
provincial rax paid on the value of a property.

Property tax s paid on real estate such as houses, shops, buildings, plazas at the end ot
cach financial vear. The government assesses the value of property and receives tax
according to specified rate.

The rate of propertv tax s ditferenr for difterenr categories. It s also differcor ror
residenual and commercial arcas, Morcover, rate obf property @ax s different for on
road and off-road property.

Fxample:
Find the property 1ax tor a plot worth Rs.250000 &2 2 %4 and 3 shops worth Rs, 200000 ¢achy

(el 3",

Value of plot = Rs. 25(XKI(} DA

Rare 0l propertv 1ax for plor = 2% |
i e R .

Praperty tax for plot (@ 2% = Rs 25DDIK) x ——

' = i 10

= Rs. 3004

= Rs. 2K10 The word ax s denved from the Lann

'-.';.llm_'.' OF c;l[‘h Sh()l‘a 2
. word taxen e amaunt of money that
2 ”,-'" L

3
{8

Rate of propermv ax for shap =

puhlir [PAVS 10y thy LOVOIIIment s thar i

canuse taor pl_lhllc: WCrVICCS

Poaperiy tax for shop e 3% = Rs 200000 ~

I . ZisuaL
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CUNIT 5

3% 6000 = Ry, 1BKN)
Rs.30000 + Rs. 18000
Rs. 23(KK(0)

Properny tax tor three shops

Nt properey tax

Exwmnple:

Tanq paid property tax worth Re25800 for nwo plots (@ 2.4%. Find the value of cach plor,

|t value of both plots be Rs, x. i T
Amount ot tax = Rs, 25800 %=
Rate ol 1ax = 2.4 %
2A% o x = Rs, 25800 _
- Direct taxes are levied on ncome or
-4 v = Rs. 25800 wealth and indirect taxes are levied
1000 on cxpenditures, Morcover, disect
i 1000 P W [0 T T
v = RQ 234&*)0 ¥ — RS. IO?SO(K) (J:\?S :’.tl.’(.' '(-'tl(r’ll ll"(-(ll} l:’n [)‘Ll?"[ﬁ
24 while indireet axes arce levied agamst
‘ . . . goondsand services.
".';lllll'.' OF I)f‘llh P‘I"ﬂb — R!:-. Iﬂ-.}(){){) Can TOU guess whether a propery
caxisadirectorindirect tax?
- - 1075000
Value of each plot = Rs. = = Rs. 337500

neck
cp ot

Abdullah paid Rs. 8344 as a property tax at the rate of 4%, Find the worth of his
Property.

General Sales Tax

A manutacturer bas the followiny transactions during the financial year.

Sales of chairs = Rs, 1020DD)
Sales of tables = Rs, 83IXKK) ‘ |
|t us ¢aleulate the GY'T {General Sales Tax) "

and total amount paid by ham ac the rate of 17%,

‘-—--—"-r

Sale price of chairs = Rs, 1020000 _
Sale price of ables = Rs. 85DDIX) e
Net sale price = Rs, 1020DDD + Rs. 850D

= Rs, 18700D1) 1) OST is the abbreviamn

R 1871001 orgeneradsalustax,

Ratc of genceral sales tax = 17 % i Currenr GST rane in
e - P 17 P Pakiszanis 17 %5,
'herctore, GST paid - = Rs, I8TO00D x 0 = Rs, 317900
Toal wmount p:uid = Ra(ISTODD + 317201 = Rs 215721000
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General sales fax s aax charged at the umce of purchase for certam gonds and services, The
tas 1s usually seras a percentage by the government, The tax s included in the price or added
at the vme of sale. Therefore,

Chynnal price + GST = Sale price

The tax a buver pays 1o the scller at the ume of buying things 15 called general sales tax. The rate of GS')
varies ftrom 1% 1o 25% n Pakistan depending on types of industny,

Example:

Sale price of 3 juice packs including GST is Rs. 232, Find the factory price of 1 juice pack, if
rate of GST s 16 .

Sales Price ot 5 juice packs = Rs. 232

Rate of ST = 16 % : .. .

).t Iactory price of 5 juice packs = Rs. x
i S sl it
GST = 16Mof X = —x —_— : _
_ ' o * P o goverament revenuc IS
NOW f‘.’lCH)T}' Price t+ GST = sale prcc colleewed l!}'diﬂ'(l’lcl'll (ANCE
16 116 However, only 16-20% pcople in
i ™ x=232 = 100 x =232 Pakistan pay direct tax,
232 %1100
= - =/Rs, 200
116
20

Iactory price of 1 juice pack = Rs. == Rs. 40}

The marked price of a mobile 1s Rs. 16500 including a 1074 GST. What 1s the original
price of the mobile?

w4 Brain Buster

Farmoma bought a house tor ReSANKLNN0, She paid property tax @@ 2% on i After one vear
she =old it to his brother Asim by getting a proficof Rs, 200000, Asim paid transter fee @ 1 '
on thewarth of house.

5

iy Findrthe properiy s paid by Flamina,
(i Fd the manster fee padd by Asn,

’
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Find the property tax @ 3% on a shop worth Rs, 475000. Also find the net amount
including property tax,

‘Aue of ashopping centre is Rs. 5600000. Find the property tax paid by the owner
(@ 3.5%if there is arebate of Rs. 30000 in tax for maintenance,

Ammara paid property tax Rs. 35000 i@ 2.5% for a house. Calculate the value of the
property.

Tariq paid property tax Rs, 10800 for a property worth Rs. 180000. What is the rate
of property tax?

Factory price of a bicycle is Rs. 10000. Calculate general sales tax @ 16 %% and salces
price of bicycle.

Rustam runs 5 shopping centres worth Rs. 50000000. Last Month he paid a
property tax of Rs. 1000000 in total.

2%

(0 Find the rae ol property 1ax,
01y Find the propeny ax of each shopping centre at the same race,

The sale price of a table is Rs, 9360 including sales tax @ 17 %. Find the original

price of table,

General sales tax @ 17 % written on an electricity bill is Rs. 170, Calculate the total
clectricity bill.

Original (factory) price of a motor car is Rs.800000. Amount of GST is Rs.95000.
Find the rate of GST,

Asma bought the following items from a super store:

() 10 firres cooking oil (@ Rs. 250 per lise.
(> kg supar (@ Rs. 8 per ke,

(m} 2 bortles of 1omata kerchup @ Rs 120 per hortle.

Calculate GST (@ 17 “w on cach tem paid by her Also find nec GST pad by her.
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UNIT 5

Profit / Markup

Abid deposited R SDDIKEm a bank account. The bank offcrs a probo ol 1% anneallv on the
aount deposned. Levas find the proficand aonount i e account aler ene vear,

Amount deposited in che bank aecount = Rs, 50000

Rarc of profitperannum = 1(1"%

Protiton Rs. 50000 = deposited amount X rate
= Rs. SO0 x 19

1N
= Rs. 5(XK)
Amount after 1 year = Rs. 50000 + Rs. 5000

= Rs. 356K}

Profit:

When we deposit money 10 2 bank for a certain period of nme, the bank pays us some extra
amount, alongwith the original amount, This extra amountis called profir.

The orponal amount deposited in the bank is called principal.
The wnal money recetved from the baok is called amoint,

S Amount = Principal + Profit
Markup:

W hen we borrow money from the bank, the bank charges some extra moncey fora cereain period
ol tme, This extramoney s called markup.
The tota] amount given to bank is calculiwed as

Amount = Principal | Markup
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UNIT 5

Formula for Finding Profit/ Markup

It the prnacpal (P) s deposited or borrowed at the rate (R%) per annum, then the
UL >ﬁr.-"mnrkup can he calculated by the fnllowing formula:

Profic = principlc X rare

Markup = principle x rae

Prohit or markup is usvallv calculated on

— x TN yearly basis called rate per annum. B

principal sometimes, it 38 caleulated half vearhy,
quarterdy, monthly or even daile basis

profit / markup

Rate of profit / markup

Example:

Umar deposited Rs. 50000 10 a bank and received Rs. 3600 atfier nac vear. Calculare rhe raie

of prnﬁt per annum,

Principal = Rs, 50000
Amount = Rs, 56000

Amna bought a washing machine on
installments cosung Rs 17000 at a

Prostn = Amount — Principﬂl markup rate of 12%cannually. Find the
L - - - B - -M.)D() L hw - - ]’}r ltcr‘
Ratc ol prolit per annum = x 100
SOOOD
= 12'%
Example:

A man borrowed Rs. 80000 and apreed to repav the amount ac the markup rate of 12.5%in 15

cqual monthly installments Find the total amount to be repaid and amount of cach installment.

Principal = Rs. 30000

Rawe of markup = 12.5 %

Markup = Rs. 80000 x II-(-)S

125 -
= Rs. 80000 x ——= = Rs. 10000 ®)

Total amount repaid = Rs. (80000 + 10000) If 6% discount 1s offered on the
marked price so that the selling price

= R<. 2000 |
beccomes cqual to the cost price, then
UODN)

15
= Rs. GU0N)

Amount of ¢ach installment = Rs

what was the percenrage markup?
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Complete the following table,

e

T — - —
T B T
ST T mw Jeww

Complete the following table:

- . . Profit / Amount = P +
S No Principal {P; Rate (R}

Markup Profit/ Markup

e e
e e |
B BT R R B

Faiza borrowed Rs. 20000 and agreed to repay with a markup of Rs. 2000 in two
installments.

Asif gota scholarship of Rs. 35000 from the educanon board and deposited in the
postoffice at the profit rate of 7%. What is the amount of profit got by him?

Saceda deposited Rs. 50000 in her account in a bank. She is paid Rs. 55000 after one
vear by the bank. Find the rate of profit perannum,

Mr. Shaheen bought a motorbike through a bank. The original price of motorbike
was Rs. 65000 while he paid Rs. 71825 to the bank. Find the markup and the rate of
markup.,

Abdullab gota profit of Rs. 12000 on a principal amount of Rs. 15000, Find the rawe
of profit.

Amina boughta freezer from the market at the markup race of 10%, The retail price
of freczer is Rs, 45000, Find the imarkup and amount paid 1o the shopkeeper after
once yoar,
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. UNI_T "
Zakat

Mrs. Nadia has Rs, 200000 10 her bank accounr. She wanrs o arraape bags tor needy sedents
from Zakatmoney. Letus nd the Zakavon Rs, 20000000 e 2.5

Total Amount = Rs. 20(XK)X)}
Rate ot Zakat = 2.5%
Zakat on Rs. 200006 = Rs. 20000§) X 2.5%

AT s D
= Rs, 200000 x ==

10
— Rs. 5000

Therefore, she will give Rs. 5000 as Zakat.

Zakat

/.akatis the fundamental pillarof Islam. Zakatis a specific amount of savings piven 1o the needy
at the end of onc Lunarycar. /N

Nisab of Zakat

1115 the muaimum himie of assets on which Zakatis duc.
Al asscts are hable 1o Zakataccording to the following rates:

Lunar Year is the beginning ot a
calendar year whose months are
coordinated by the evcles of the Moon,

e . l  — ~ " » l .
1y Golkl: 72 tolas or 87.4 grams (11) Silver: 5322 1olas or 612,32 grams

’

So.tf the aggregaie value ot all asscts is equal 10 87,4 g gold or 012,32 g silver whichever is less,
these assets are hable w0 Zakat provided the amount remains in one's possession for one
complete Lunar year.

® Zakat moncy could be given as a gitt or present on a suitable occasion, but the intension [niyyar) ot the

piven must be of Zakar.
® Theamount ol Zakat given 1o any person shoukl not be less than his nceds foraticastonce day.
o [inla=11.65prams

Rate of Zakat
o

.. l l " - Ly
Rarcof Zakaris 2= " fnr = partl oof the rotal amount possessed by a Muoshim,
E | I | '
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® Zakaton nunerals and buned wealth i 3%,
® Thereis noe Zakaton things thatare of daily use,
® Nisab for cashis the same as that for gold or silver whichever is less.

toxample:
A person having a capial of Rs, 170000 carps a probt of Rs. 75000 on 1. Will he pay Zakar
nn profic only? What is amount of zakat paid by him?.

No! he will pay Zakat on the roral amount.
Total amoune = Rs. 170000 + Rs. 750
= Rs 245000

; ! > e
Zakat = 27 %ol Rs 245000
5 ..
— — N RS. 245(K|(|
200
= Rs. 6125
Example:

Rashidz paid Zakat worth Rs. 4625 on gold ornaments and savings. Find the price of ornaments,

it the savings are Rs. 8000,
).cr total amounrc of gnld orpnaments and Sa\'ings be X

s : N o -
Iherejore, 2; "o of ¥ = Rs, 4625

>

= Rs. 4625
500 * % = Rs: 46 -

x = Rs. 4625 x =

Rs 18300

Price of ornaments = Rs, 185XK} — Rs, SDIXK}
R< 103D

Rida bas 90 gram gold and 80 gram silver with her. Find zakat given by her in
terms of yold and silver.
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UNIT 5

U shr

Ushr is Zakat on agncularal produce (grains, fraies, vegerables). Ushr means 'one-tenth’ or

1) 4. Ulshris to be paid at the nme of harvest.

Rate of Ushr R ¥

1y If che land 15 irngated by natural resources of water, then
onc-tenth (10 %) of the product s to be paid. Narmral There is no Nisab for Ush.

rCSOUYCes mean rain warer, nartural warer canal, sireams, | However, according 10
1IVCIS CIC, some scholars, the Nasabs For

prain s "5 Wasag' which s

cqqual to GO0 kg for 612 k.

Note that one Wasaq 1s the
“weightof onecamel.

O1; 1 the land is irrigaed by artiticial resources of water, then
one-twentieth (5 %) ot the product is to be paid. Artiticial
resources are wells and arnficial canals ete.

Example:

Find Ushr on 850 kg wheat irrigrated by aroficial resources and 740 ky wheat irrigated by natural

TCSOMUTCCes.

Ushr on 850 kg wheat = 5% of 850 kg

o =

o — SDU k
e 5

=423 kg

Ushr on 740 kg wheat = 10% of 740 kg

10

= —x 40 kg = T4 ke
100 & 2

torrad Ushe 42.5 kg + T4 kg

116.5 kg

I

neck
cp o\t

Calculate Ushr on 1250 kg mangoes (@ Rs. 120 per kg and 2500 kg potatoes (@ Rs. W) per kg,

}
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Find Zakat on the following:

(1} 8 tola gold @ Rs, 800 per tola.
1y Theola silver @ Rs. 800 per tola.
(m) 10D ¢ pold @2 Rs. 8DDD per gram,
(v) 712 g silver (@ Rs. 80 per gram.

2. Ahmed bas the following assets:
40 gram silver @ Rs. 750 per gram, shares worth Rs. 75000 and bank balance worth

Rs. 47800, Find Zakat paid by him.

3.  Find Zakatil a person has the following assets:
Income from rented house = Rs. 124000
2 prize bonds worth = Rs. 100000
Savings = Rs. 68010)

4. Asmapaid Zakatworth Rs.15000 on gold. Find the valuce of gold.

3. Mr. Akbar is jeweller. He purchased 60 gm gold and 600 gm silver. If the marker
value for gold is Rs. 8000 per gram and Rs. 80 per gram for silver, find Zakat paid by
him.

6.  Find Usher separately on the following crops when the land is irrigated by rain
water:
1000 kg rice, 80 kg fruit, 140 kg vegetables.

7. Aperson gives Ushr Rs, 3750 on crop worth Rs, 75000, What is rate of Ushr given?
Is the land irngated by artificial resources?

8.  Aamir has a poultry farm. At the end of lunar year, he paid Zakat Rs. 8250. Find
number of hens in the poultry farm provided that each hen is sold for Rs. 331).

9. A land is irngated by a river. Find value of cotton produced if Ushr given is
Rs. 97806.5.
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UNIT
ey
.7 I have learnt

LA ,"_t

¥ General sales tax is a consumption tax charged at the point of purchase for
certain goods and services,

® The tax which is charged on property is called property tax. Itis paid on houses,
shops, bulldings and plazas according to specified rate.

® When we deposit moncey in a bank for a certain period of time, the bank pays us
some extra amount, along with the original amount called profir.

€ When we borrow money from the bank (company), we have to pay some extra
money aftera certain period of time, This extramoney is called markup.

® I the principal (P) is deposited or borrowed at the rate (R%0) per annum then the
profit/markup can be calculated by the formula:
Profit / Markup = Principle X Rate
€ Zakatis lundamental pillar of Islam. The Nisab for Zakat is:

I e —
lay Gold: ';1olalsarc'~."4ﬂramx Ib}) Silver >2;lolaarc6!2.32gmm

¥ Rate of Zakatis 2.50%,

® Zakatis due after completion of alunaryearif apersonis 'Sahib-i-Nisab'.

® Ushris Zakaton agricultural produce.

€ Raic of Ushris 10%, if land is irrigated by natural resources and 5 %, if land is
irrigated by artificial resources,

Words Board
© Property Tax ¢ Ushr # Rate of Zaksal € Ushr

© General Sales Tax « Rate of Ushr & Nisab of Zaksl £ Rale of Ushr

———— . —

el ————— -

-‘"" Review Exercise 5

I.  Choose the correct option in the following.

(] Geaeral sales ax s paid by:

Y

(@)  Salesman ib)  Buyer {c} Importer (d) Lixporter
M)  General sales rax s a
() Direct tax (b} Indirecttax {c} Wealth tax (d) Penalty

(m)  Rare or sales rax on most of the goods in Pakistan is:
) 1% by 15" {c} 17 % (d) 25%

‘I

M) GRTonthe milk powderworth Re 30 17 %is
il Rs. 85 by Rs. 73 c Rs. B id)  Rs. 1K)
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"UNIT 5

(Vi Aleenadepostted Rs, TXA000n her saving account. She got a proficof Rs, 3000 ales
one vear, Whatis rate ul the protits

l:;[’:l 2 “';I :b;- l” "u lL": 2” ('u l:'d;l 3-“ ”u
M Wharwill be the markup for the principal of Rs. 1@ 1072
(@) Rs, 10000 {b)  Rs. MRK) {c} Rs 1N (d) Rs 10
(vi)  Nisab ol Zakatfor the gold in grams is:
(@) B egm (b} 823¢m {c} 87 4¢m (d) 891 gm
(viit)  Rateof Zakat onminerals or buried wealth is:
@) 2.50 % by 3% (¢} 4% ) 5%
(1x) ZakatonRs.xis:
* l > ! l
iy X by =i ¢} —«x d) —x
S X! 3 T 20
(X}  Zakatisdue atter completion of one:
(a)  financial year  {b) lunaryear  {c} solar year (d) tax year
(xt)  Ushrmeans:
: e By ] !
@)  10% by 5% &} —% d -%
10 >
(xi)  According ro some scholars, the Nisab of Usbr for grains:
() 650 kg by 450 ky (¢} 500 kg (d) 6 kg
(xuii)  Ushris paid at the time of:
) Eid-ul-Fier by Harvest {¢} Culovadon {d)  First Ramudan

Calculate general sales tax @ 17 %% on an clectricity bill when:
Previous meter reading = 4341

Presentmererreading . = 4941

Rate for first [0 unirsis Rs. 8§ perunit.

Calculate general sales tax i@ 16 %% on a gas bill when:

Giascharges = 1184

Mcewerrent = 20

Fline: GST s apphed onthe st ot gas charges and meter rent.

Asad paid property tax Rs. 40000 on the property worth Rs. 800000.
What is the rate of property tax?

Laiba has Rs. 80000 in her bank account, After 1 year, she got Rs, 90000 from the
bank. Calculate the rate of profit,

Find Zakat on the following assets at the end of lunar vear.
Savings = Rs. 350000, W0gm gokd @ Rs. 73K per gram

A general store uses a 40% markup on cost of a certain item. Find the cost of item

thatsells for Rs. 2801).
Ali invested Rs. 12000 at the profit rate of 12% for a period of one vear. Find the
monthly profit,
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Algebraie Expressions
Do vou know how old Qasim 1s?

| o't know. Tonlv know bis brother, Furgan | 1s 3 years older than
by,

Crasin's agre 38 unknown. We can express it using a Jetter such as "
That ts, Qasim 1s v years okd.

Hence, Furgan is v + 3} vears old.

v 4+ 3 means adding 3 to the number ™y

§ 7%

= Furgan

In the above situaton, we can also express Furgan's age using
a letrer such as v

That 15, FFurgan s v vears ok,

Hence, Qasim's is (¥ = 3) years old.

A = 3 means subtracting 3 from the number “x.

Flow much tcais there in all these cups.

There are tour cups of tea, Flow much tea is there in one cup?
The amount of wea in one cup is unknown.

We can express it using the lerter 7.

Thar is, there is 2 ml af tca in nnc cup.

The amount of a4 cups is then

rt s+t r=4%x7, 4% 72means 4 umes the number called 7, thatis 4 x » = 4.

"3:1'.' ‘.'l.-‘t'il’c “l’ %4 a8 4.",.

We usc lerters hike X, v, 2,:: - to represent unknown quantnes. These letrers are called
variables. 4z, y + 3, x + 6 are examples of algebraic expression.

Alrebra is a weneralized arithmetic. Algebra Algebraic Expressions
deals with numbers, as does anchmesic, but
uses  variables-lerters which srands tor
numbers. This permits more  complicated _."h\

problems o be solved. An algebraic expression / :'x";"\\

15 made up of three lhillgf»; onbers, vanables Cnefficient Caonstant
and operation sipns. Forexample 3y -3,
Y'Y, yE=dy Gz Fhv

Terms

Varable
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6 UNIT |

Avvanable s alewer or symbol such as x| v, z,... that stands for a number, For example the heipght
of asmdentisavanable, asirvarnes from studenr 1o student.

A quannote which has a fixed numerical value s called a constant e.g. 2, 6, (), =3 arc constants. In
the expression 3x + 4, 3and 4 are constants and x ssvariable,

The constanc appearing before a vanable is called a cocethicient. In the term 9y, the constant 9 1s
rhe coetficienrof the rerm.

o Inthe expression x+y+12 the two nwobers in X and Y are vadables, 12 1s a
constant, and 1 1s coefhicient of ¥ and V.

i, Inx+v+sz .y, ¥y and z o all are vartables and 1 and 5 are coefficients.

i, Inthe algebraie equation 7+3v =15, Y isa vanable, 7 and 15 are constants and 3 is a coetficient.

Example: Write an algebraic expression for vach ot the tollowing:

(17 Add 3yt 7y (1) Subtract 7x from 12 L "o

() Muoluplv y by 3z (v} Dmwide 4a by 9b

(v Subrracr the product of 2x and 5y from the Algebraic expressions  consist of

sum of aand b numbers, variables and arithmeric
opcerations {addinon, subiracton,

R muluplicaton. division).
(1) 3x+7y (1) 12-7x Woplicauon, dveiony,
: In 10y, 1018 aumber, v s variable and
i 20 3 4a multiplicaton s operaton.
1] vy 3z=3yz OV da+9H = a ‘ [

(Vi a+=b=2xxSy=a+b-10xy

Example: Asma s three imes as old as Saima and Saima is five vears older than Nosheen. [¥
Satmais X years old, write an algebraie expression for each ol the tollowing:

(1} Saima's age todav.

(01; Asma's age toxday.

(1) Noshceen's age wday,

(W) Asma's age 10 3 years time.

vy The sum ot Asmu’s and Saima'’s ages in 3 years' ume,
(i The sum of Saima’s and Nosheen's ages 4 years ago.
(1} Suppose Saima’s age i1s X vears old.

(1) Asma's age Ax.

(m) Nuosheen's age 18 ¢ = 5 vears old,

(v Asma’s will be 3. + 5 vears okl
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CUNIT 6

vi oI 3 vears’ aume, Asma will be 3x =3 yvears old and Saima will be x + 3 vears nld. The sum
of their ages s 3y +3)=(x+=3)=4x+ 6.
(v1; Four years ago, Saima was X =4 years' old and Nosheen was x=5-4.e. x =9 years okl

The sum of thoir ages then was (v —4)+(x=9) = 2x 13 years old.

Terms of Algebraic Expression

The parts of the expressions connected by the signs of "+ and "=" are called the
terms of the t:.\:prcssiml. Inx+ VS there are ewo terms X and }'of tht‘:t‘:xpr(‘SSit)n. In .\': - 3X2 + ) Lo

thereare threcterms 17, = 3xz and )=

Polynomial

A monomaial s aoumbcer, a variable or the prmlucr ol a number and onc or more vanables with
whole number exponents, The degree of a monomual is the sum of the exponents of the
vartables in the monomial,

" onomial | Degee | NotMonomial | Reaon

_ o ;\ Sun‘" i:. o
" monomial,
A moenenval can
v y not h ave a
' X variable 1n 1he
denommator,

The variable must
be 2 whole number
CXpPONent,

A

The vanable musi
(5 ' have a wheolc

number exponent.

A polynomial s & monomial or sum of monomials, each called term ot the polynomial. The
degree of a polynomial is the grearest degree ot s terms.

m The depree of anonzero constant term is O, The constant D docs not have degree.
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6 UNIT |

W hen a pulvnomialis wreitien o such away that the expomenis ol a varable deerease fyom et e
ripchie, the coctticient ot the Birstrerois called the leading coefficient.

1) Aconsantisalsoa polynomial of degree zera

Uy An algebrase expresson is NOT 2 polynomiad if the
exponentof any vanablers

e Notawhole number o\ fracuon ora negauve imtegers,

OX V=X = Tx+13

i %
G leadimg coctticient, degree 3, constant 13,
Example:
Write 18x—x" +3, so thar the exponents decrease from left to righe. Idencify the degree and
lcading cocthcients of the polynomial.
Consider the degree of cach of the polvnomial's terms.

TR

l;:.\ -X 43

. e R _ﬁ__‘—‘-"" ' " . ' . gy
Derreess 1, Degree ss 3, Degree s (L The polynemsal can be written as —x” +18x+ 3. The greatest
degreets 3, sodegree ol the polynomial is 3 and the leading coefficientis -1,

boxample:
Indicate whether the expression s a polynomial, 1 itis a polynomial, find tes degree and classin

it by the number ot its terms. Otherwise explain why itis not a polynomial.

Classify by degree and

Expression Is it a polvnomial
P poyR number of terms

() degree monomialino variable)

Seeond degrree trinomial
(one variable)

Sth(2+3)degree binomial
(Three vanable)

Second degree trinomial
Two Vanable)

Third degree containing
tour terms

Fitth {243 degree conmaning
DIVE LCrS

X'y = OX°V —XY =X+ 4
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Yionamial
Mononal is a polynomial consisting of a single term,

y

Forexample 4y, 3xyp. 3°. 7. =7xp

Binomial

A polvnomial with two terms is called a binomial, ¢ X+ 4, 3xz—y are binomials,
Trinomial

A polvnomial of three termsis called atrinomial. e x—y 4z, 2y+ 70 +72°, ¥ -9xp+ y- vrc.

arce tnnomials.

Addition and Subtraction of Two or Morc P(‘)l}'m‘nnials

Like Terms
Terms having the same vartables with the same exponents are called like terms. For example

3 v, =10 xv are like terms.

L olike Terms

It the terms are not like, they are called unlike Inalgebra the rerms with the same kind of
vartables are called Jike terms, Like terms
can be combined to a single term by

addition or subtracuon of cactficients.

terms. For example 4 Xy, — 9 xand 2 y are
unlike terms.

Addition of Polvanomials

].ike rerms can be combined 1o a single term by addition or subtracnon of coefficients.

-

ct
Key F2
Rulexof addition
(1,  Thesumof nwo positive like tcrmes s positive.

Forexample: AX+3x =3+ 8 x=1)x
() Thesumof tvo negamve like ierms is acgauve.
Forexamnple: (=X} +{(=8X)==0x =8 X
=(—5- 8}«
==13x
iy I owo dike terms baving difterent siems are added then the resulss dilferencee of the terms with the

agn ef greatererm.

Foroexample: -3y | Ky = and =8y == 3y
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6 UNIT

There are nvo methakds used to And the sum of algebraic terms.

Hovizons] Methaod: (}rﬁup ke erms and S‘-m'lpllf}'.
Vertical Method: Abgo like terms o vertieal coluwmns, The expressions are arranged verncally
so thae hke terms are written in the same column, then cach column s added.

»

Example: Fid the sumof 38, TX

Horizontal Method Verucal Method
3+ X A
=3+ 71X X
STS 10x
Example: Find the sumof X' =2x,2x +3x+5
Horizontal Method Veitical Method
(v —-2x)+ (22X +3x+5) X - 2x
=y =-2x+2x+3x+5 2y +3x + 5
— X +25 =-2x+3x+5 3x' +x+5

= +2X )*(=2x+3x)+5

() + 23X + {-2+3jx+5

3v+x+5

Example: Find the sumof 5a+ 2b—-8, 6a+9,7b + 2a -4

Horizontal Method Vertical Method
M+ 2b =8+ (62 + 9+ {"h+ 22 -4) oa+ 2hi—8
=52 4+2h-8+6a+94+7b+22-4 0a + 9
=5+ 6a+ 20t 2b+Tb-8+ 94 2+ Th - 4
=5+6+2a+2+Nb+(-8+9-4) 132 + 9b - 3

= J3a+9b-3
Example: Find the sum of 2x° + " + 3z, 6x° = 3y + 92 + 6
(2¢ + v + 32 ) + {65 =3y + 92 + )

2V 4y 4327 ) + {6x =3 + 92+ )

20+ y k376X = 3% 4 924 6

2x° + 66X + }': - 33."' + 32 4 92 + 6

R2~60x ~(1=3v+3+t9+6

By — 2 + 3y + 92 =
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UNIT 6

Example: Find the sum of 437 = Sxv = 60, Ly = 70 4 W, 6y — 537 + 10xy
(4x” = Sxy — OV + (Llxy - T+ 10y + (6v — 5x° + 10xy)
= {4x" = Sxy = 6y (1 Ixy = T + 10y + 6y = 5x° + 10xv)
=4x = Tx’ = 3¢ = Sxv 4 Llxy + Wy = 6y + 10w + Gy
=4 -T7=3xX+(-5+ 11+ 10) xy + (-6 + 10 + G)y’
=- 8y + 16xy + 10y

Lxample:

Iincd the perimeter of the square

Penimerer = Sum of all sides of a square
=0 ) ) )
= X+ X+ vEXYy T X'+ 3

.1': + x: -+ Xy -+ Xy - ¥ - V

2¢ + 2xv + 2y

Subtraction of Polynomials
To subtract a polynomial from another polynomial, we change the sipn of the polynomial 1o

be subtracted. To chanye the sign of polynomial, cach of its terms is muloplied by = 1.

In the subtraction of polynomials, we remember the following points

T

1y  Changethesignof the terms to be subtracted. te. *+” into =" and
1) Afrerchanging the sipn add the like terms,

s
—

into 4+

Exawmnple: Subtract 4x — 10 trom 8x — 12

Horizontal Mcthod Vertical Method
(8x — 12) = (4x = 1D) gix=1Z
Bx — 12— 4x + 10 + 4x T 10
=Bx—dv =12+ 10 X - 2
= ([B=4x=2
=4y -2
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toxconple: Submract 487 = 7y from 3 =9 =6

Horzontal Method Vertical Method
(A =9 = 6) = (4 = Tx) A — O —6
=3¢ =% =6=4x" + 7x t4x = Tx
= =4 =9+ x =6 = =2 =16
=3-HNPX+9+NDx-6
== =2%=0

g e » - - A = .3 ' | [ -~
Example: Subtract 2a —2a + 53 — 8 from 5a + 33 —2a + 3a + |

Horizontal Method Vertical Method

Sa + 32" —2a +3a+1)—-(2a -2+ 52 - 8§ 5a’+ 32 —2a + 3a+)
=S +3 -2 +3a+1-2a+23"' -5 +8 + 2 F 23 % 5] =B
=5 =22 + 3 +22-2a -5a +3at+]+8 _ i S 5 e

- L

32 b5 —Ta +3a+9

() Think of anumber. Add 7 and then double the answer. Subtract 10, halve the result, and
then subtract the number you onginallv thought of. Algebra can show vou why che

answeris always 2.

0} Investgare whar happens when vou subsnitute various values (positive or acganive) forx

in these cxprcssions.

! .“ ¥
X +xX +x+1)
x + 1 and —
x° +]

Whatis you conclusion? Which expression would vou rather use?
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(=) Exercise 6.1

1. Indicate whether each of the following expressions are polynomials ornot.
(b) If 1t1s a polynomial, find its degree and classify it by the number of terms.
(c) Identify the leading cocefficientin the casc of the polynomial.

F el > s m h I
L} Gx + 4 M x=-2x+1 iy v =24 —
2
RE =4 -~ l ' S e - -
Ov] x=3+ — (v) - X =-2x (31 6F =
X 2 y
S g ) . 1
(vil] v+ Ov (vi) x + - 05) —+—
Ll L -1. .". .\-
M 3 a3 - s
Xy - —4x+O0x -3
2. Categorize the following polynomials as monomial; binomial or trinomial.
Ty () 6 +3x+2 (i} 66X +x— 10y
ov) =10 (v} 5 - l(l.\'}'? (vi) Gy + Ty
(V] v 6N v oy (Vi) Xyz+5z+6x 72 ix}) X =3

Xy  3-x 4+ 10x

3. Find the sum of the following polynomials.

iy Tx+4, O - 3

iy  a —8, 2+ 9

(i) O 4+ x =3, 6x" = 3x + 4

(ivi a +2ab+b, A —2ab+b

v x +5x-6v+7, 2x +Tx =10x + 7

(vi) 2a+9b +c¢c—4d, —a—7b-2c¢c + 3d

(Vi) 42" = Tb -4b" 2a° + 10b + 3b°

(i) 3x" +x -2, 2x —2x + 3 , X 4 4x+2
(IX] s+ 30 + dst, 2k 4 =35t , 45 =21 + 9st
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4. Find the perimeter of the rectangle.

e eSS

Iy 3% +6 4x - 2

5.  Subtract.

(i a*bEe from 2a+ 2b-c

(1} SN F v -0 from TN = 2x + 10
(1) Gba’ — 10ab — b’ from —2a° + 5ab - 3b°
(iv) 42’ + 3b° = dab from 42" + 3b — 6ab
(v, 10x — 8 + 4x + 3 from v + 4y —x+5
(V1) X+ =y from 37 =2y + dxy

Muluplication of Pol_\mumials

The diagram shows thata rectangle wath wideh x and length 2x+3 has an arca of ar ! 3
N(2x+3) = 2x + 3x. We can also find product by using the distributive properte. v :

In addition and subtraction of algebraic expressions, we add or subtract cocfhicient of like terms
bur in mulnplicanion hike rerms can be muluphed wich unhke terms as well.

'." "

oy Fact

While muloplying the signs change in the following way,

(t;  The preduct of o rerms wath postiive signs 3s posinive.
oty = i)
ail The product of pvo terms with aegatve signs is posiuve.
' =0 - £ orn o)
| 'T:] ':. L — t VY
0y The productof nvo terms with different signs (one posiave and other aegatve is aeganive.
(- = - ()
(=XJ(hy) = =)
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(1)  Multuply of a monomial with a polyonoiial

Example: Findthe product 2y | X' +3x = 2v + 4

20 (0T 43X = 2v+4) {write product)
=20 (27 )4+ 2x7(3x°) = 2x{2x) 4+ 2x'(4)  {distributive property)

= 23" +6x° —6x" +8Y’ (A" xa" =a™")

The exponent of the product of two terms wath the same base will be equal ro the sum or the
cxponents of the same variable. For this we apply the following rule,

al x al- :ah‘".

v ' -
Example: Muluply vy 2 by 2wy

$: N

. = : . Je e= lo
By v 2) ey =168y 27 = 16xy%

L4 ,

(b) Muluplication of a monomial with a binomial and a trinomial

To muluply amenomial with polinomial, we apply the following rule,
a(b+ect+d)=abtact+ad

Example:
(i Muloply 3x-2v by 6xy

;

e T T
01, Muluply 8y <33 +x by 6x

(i Gvy (3x—2v) = Gxy x 3y —Oxy x 2y (distributive property}
= 18xy-12xy  {productof power property)

(i} GY (BY = 3x +X)

= GYx8¢ —6xx 3 + 6xxx'  (distributive property)

= 68X =(6x3)x "+ {6x ' (product of power property
48" —18x "+ Gy

(¢) h’iultiplicmion of a2 binomial with a2 binomial and a trinomial

IFind the product of {(x — 4} and (3x + 2)

Mcethod ;0 Use distrmibutive Jaw:
(=4} (3x + 2)
=x{x+2—-4 (3 + 2)
=N 4+ 2y —-12x - 8

: 3_\'; - v =¥
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Mcthod 2: Make atable ot product,
(x—=1 3% + 2)— (v +{=13 3x + 2)

(v AOx+F2) =3y 4+ 2120 - 8
=3¢ —10x - 8

To muluply a binomial with another binomial, we apply the following rule.
(z+Db) [c+d) = ac+ad+bc+bd

To muluplea binomial with a trinomial, we apply the following rulc.
atDb) (c+td+e} = actad+aet+be+bd+be

Fxample:

Muluply 2y = 3 by (4x-3)

iz Describe and correct the error m
(2v 4+ 3)i4x = 3) .
.'-* " 'J . - L] - dl I ) . l X s } i
finding  the product of  the
& I vy - - Voo fA 2 . ' ' .
(2v+ 3)(dx—3) = 2y {dx -3} + 3 (4x-3) polvnominals,

= 2vxdu+ 2v (=3} + 3x 4x + 3 (=3} (distributive property)
=8y —6r+12v=9 (multiply)

=BX +6x=2 {combinelike terms)

Example:

(X=%3x+ =531+ 16x+5

Multiplv (33 + 4x = 2) by (4x - 3)

(X7 + 4y =2) (dx=3)

=3 (dv=-3) t4x{dr-3)-2(4x-3) {distributive property}

={3x7) (4x) — 3% ( 3+ 4x (4x)—4x (3) =2 (4x) + 2{3) (distmbutive property)
=12¢ =9+ 16y =12x=8¢+ 6 (muldply)

=12y ¢ TxX =20+ 6 {combine like terms)
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Exaonple:

FFind the arca ot the rectang)e.

Area = (length of the rectangle) % {(width of recrangle] -
=Xy +y)

-t

= X y+xy

= X v+ Xy

(D) Exorcise 6.2

1. Find the product of the following.

i 3y, 9 ) 6x, 4xv (i} T, v+ 3
Ov) =3y, 6x + 4x (v) 4y, 30 + Te—6

2. Evaluate the following.

(i3 (2x-3)(3v—4) G)  (2x—7T) (4x + 8

(i) {6a~-2)(6a + a->5) (W) (40" -3a+ 6)(2a + 3)
v - ) Vi) (x=y) ( + oy + )
(Vi) @y’ + 68 -3x+T)(x + 2) (Vi) (5x" - 6x + 8) (3x + 2)

3. Thedimensions of arectangle are x + 3 and x + 2. Find the area of the rectangle in

term of x.
4. Simplify.

i) (=2 -5+ B+ 1) (v - 3)

(ify (26~ 1) (v + 3) - (v - 2) (x + 4)

5. Find the area and the perimeter of the following figures.

Jy + 7 1131) - v + 7

A+ 5 Ay -2

3% + 4 n;
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Laws of Exp(mcnts

.aw I: Product Law

Consider the tollowing:

1 3 x4 =(4xd)x(4xdxd=xqd=x4)—=4x4x4x4x4x4x4=4

 »

—
x
—
!

i
—

-
i
T
i
C—
%
M0
N
—
x
i
wn
C—
" 4
i
wn
—
x,
TR
wn
-—
x
M
wn
—
- o
M
wn
i
ax
M
wn
v
| —
I
L
—
- -

my;  =5)

g ‘ ’ \ 4 ’
s (. 4 o] ' 3 |
V] I—i] xl —i] = (—— |x[——)x ..... Tliimes | % {—i]x[——)....-mmcs)
T)ON T 7/ 7) JAL 7 7
4\ (-4 | =~
=[-— X | —l..... lTumes =] —
. 7 & 7
In general, of X isaragonal number and mand nare positive integers, then
X XX =AXXXX% 0 X)X 00 %X 0 X)
| SR, [ S |
m umes 1 mes

={x XX X...X)
1
(m-*-n} TInmces
=X

Law 1 (a):

I x5 any ranonal number and mand narc posinve inregers, then

Now consider power of a product tor two or more variables, It x and v are two rational numbers,
then

11 (327) =(5xT)=(5x7)
=3%3xT7x7 =(3x3)x{¥x7)
=555 0"
01, Consider the following
XXV S Xy) XXXV XXy} (X XY)

n omes

=|{.\' R D PR .t')lx ll:}' > SR ) (P }'}I
0 s D UOCS
XN
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Law 1 (b):

I x and vare two different ratonal nembers and nis anvinteger, then

x” xy* =(x)°

W applv this law when bases are different but exponents are the same.

Wl Brain Buster

Example: Simplify,

e ¢ g VY f 9y’
K 3 %3 [11) 1 F 1. (1} (_._] X[ —=—
| 4" x4 BT \ : l
[ 37:%:3" () A
= 35'-4 = 3]‘ = 4!&-5 = 4l1

=3 K=
\-__.a-"

I

|
=<
=

i
f‘T“ﬂ,
| k-
o —

(i) l_.lﬂl.] x(-—l

| o | > S
Example: Simphfy f-'-'-xz :
3 7
[3 sY (2 s) (o &% 2 &N 3 XN
— o | =] o M| = X =X X — -
L3 7J [3 7 ts 7)) ls 7‘ l,s :r}
(2222‘*"5555\
=] =X M X ] = — X —
L3 3 3 3,,‘ lv T ?J
AYd 7 and
(2 (2]
\_3, \7;"
Law 2: Quaotient Law
Lok at the following:
1K 55*?53:5)(5!5!3)(5 =5 or 5+5 =57 =5°
Ax«5xS

Law 2: (a)

It Xis any non zero number and m and n are positive integers {m > n), then

.‘_n _:-:':n- — - = -‘,“ .

-

X
The division ot two rattonal numbers with the same base can be pcrfumwd >y
substracting their exponents.
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Constder the followtog,

Law 2: (b)

[t xand y are two ditterent non zero ratonal numbers and nis any integer, then

Example: Simplity the following by using the appropriace law

0y 2 =(=2y (i) 645

" , =5 =9y
) 4.4 (v} (.._'.'.] 1-(__:)
3, 3

2% = (=2) ) 3
I,'.ﬁ ( ) [ -) ) L."f 6} _;_5_1 — -g_;
340 . »’ _ {_Z)
(_-) ""[_'-) - 2
(—2}' 67
3]
={-2}"
(i) 45 =g | 2y
; ®  (3)43)

Q)
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*,
L]
wr ¥

aw 3: Power Law

Constder the tollowing,
I:JI';): - "l, x "": 4'--'- = 4;"
Which can be written as: (4') =47 = 4"

l.er us recall Law 1 (2}, which says that x5y =y

If m =n, then

A

X" XxT=x"

(.\'“ ).' - x.’u ]

Similarly, (XY =" o xx"

L RS

—3

N

—

We generalize the power laws as follows:
[ ¥ s any ravonal number and m and n are iowegers, then

Note: Consider —= =]

/.cro IEx ponent

I x1s anw nnn zero real number with zero exponent, then

Negative Exponent

u Fact
KseY . . -
[f x 15 any number baving negative exponent, then
L1
X ===
X
Example:
) _ s SN W
1K i3 4y (v ) K = l
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(i (3 (i) (x )

xample:

ixpress each of the following with a positive exponent and simplifv where possible.

W ¥ Gy iy v 22X
ok a »
i x iy 1 i) o v 273y
| »’ a” XY
Y =3 =a"" 7L il

=0 = 33_
=] A
By

Concept of power of an integer when n 1s even or odd integer
Consider (1) (—.1".)3 =(-2)x(-2)x(-2)=-8
) (-2) =(2) (2 (2)=(-2)x(-2)=-32

If the base 1s negative and its exponent i1s an odd number then the result will be a
negative integers.

Similarly,
iy (-2) = (D (2 (2)(2)=16
(v} and also  (-2) =64

If exponentis even number of negative base then resultis positive integer.,
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The Iaws of exponenrs help us simphty numernical and algebraic expressions.
Norte that more than one law can be applicd o simply an expression.

Example: Simphify: ZLf 5 ﬂ
b ah
b ah b 4a
_ 2 *ah _ 2xa xa xb
N XE T b xdxa
al’: a” a®’
“hx2xa b'x2xa b x2
&
2b

(3 Exercise 6.3

1. Simplify by using the product law and express the result in power notation?

OO % 4 @) (0" oy i) 5 5
- S W & S 2
I:“"J "_l € 5 y,u-. (V} 5-! » 34 (Vl) [_,) x l ,_,J
> D
rll\I& ll'\-'.‘ s 9 Jael ‘)\, Vo
I".Ilj [—-J P (—-J (‘Hll) e x';.-"" (l'(} [:—J « [__.
\ 4 ! 4 l ;' . l )
(X} =7 yz’h} (X1) b xb' xb (X1} 3 %3 %3
2. Simplify by using the quotient law.
U () e i) ¥y exty
i it - \IZ /7 I
) (-4) -,-(—4)‘; v} X'+ (V1) f-uj + l_.l-l. I
L3 3,
| ',-_' \ 10 _4 s | > ,
V) IT ﬁ.[?] (v () (=) Ox;  (12¢ )= {dc)
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3. Simplify by using the power law and express the resultin positive power notation.

s’y ) My (i}  xyp
§ 'y 3 . %1 54 -\r‘ !f-
(iv) -] | v (viy o
3 ’ > bx 'y
y T
(viip @) (Vi)  —— (X}  (=3)"
a" (™)
4. Simplify the following.
1 xfxxtsx () (x" X0y iy (o0 +=Go)
lri‘-’j (5‘.: v‘ )‘ _;_5 ‘.3 VT (.'.’.) (20‘}5 : i (vi> 2.“, & i}f
” o it 3ab | 2b° v Xty
== o? 2y’ o b e 43 ' 2 A 2 x
i e 22 iy B2 iy 2
x» 3 (da-b) (ab’) 2a (2a)

Algebraic Identities

tind Special Product of Polynomials
An alpebraie sdenury simphties answenng a mathematical problem by using a pauern of
calculatons mstead of pertorming the whole process,
We will learn abour rhree basic identinces.

i) fa+bi=a+2ab+b

My fa-by =a =2ab+ b

Wi a —b = (a+b){a=b)

1v) Consider the area of a square whose sides are (a + b).
Arca of a square = {a-+b) (a+Db)

The area of the square whose sides are {2 + b) is equal
rothe sum of thearcas of reginns |, M, Nand O,

atbia+bi—a —ab+ab + b
o+ 2ab+ b

1A + &ty a + 2at + b
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Frey,

ot Consider the area of 2 square whose sides
are of length 0" and the arca of wo
rectangles whose length and width are @ and
brespectively.

Area ot the unshaded square 1s equal to {a —b) (a — b) 2

a = b} {a=b)= Arca of onginal squarc of side 2

— Area of two rectangles of sides a and b
+ Area of small square of side b ¢

= a —ab—ab + b _
(because vou subtract the area ot the small

— T T . -
—— il -ﬂlil) i 1) L] .
square twice, you must add one area).

a - 2ab + Iy

(2= )"

Example:
IFind the square of the following using an identy.
i x+2v  fi) 2m+Sn (i) x—4 @) %x-—-}'
G 2y = 20 Ry

X+ dxy o+ 4y
(2m}) + 2 (2m) (5n) + (5n)’
4 + 20mn + 250

01 {2m + 5n)

i) -4 = K-GO
— X —8x+ 16
W (3.3 3. o3 W23
) {.\'_:’. ;-] - (-I) =% || =% [_ ‘,) 4 [_ V]
as ' . S \5 )l o 3
9 L, IK 9
— — i —R — 1)
25 25 25"
Example:

Simplhity the following.

(7 (2e+3v) = (x+2yy (i) (3a—4b)'+ (2a=3b) (i) (Fa + 6b)" — (22— 3b}’

(i; (204 3y = (x + 2y
= (20) 4 2020(3y) + (3)° = [07 + 2 (02 + (2y)])
= 4y 4 120 4 N — [+ day + By

Jy 4+ |1\} -+ (J'_l, o .'.': = 4.1'::' — 4:‘.

W48y 1 5
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0 {3a—db) + (2a - 3b)
= (3a) — 2 (3a){4b) + (4b) + (2a)° — 2{2a)(3b} + (3b)
= 92’ = 24ab + 16bh" = 4a” = 12ab + 9b°
= 13a° = 36ab + 25b°

(M} Ta+ 6b) — (2a - 3b)
= (Ta+06b)y —(2a = 3b)
= [{(7a) + 2(Ta)(6b)+(6bY ] — [(2a) 2 = (2a) (3b)+{2b)]
= 492" + 84ab + 36b° — [4a” — 12ab + 9b
= 492" + 84ab + 36b° - 4a° + 12ab - 9b°
= 452 + 96ab + 27b

Example:

Find the values of the following by using an appropriate formula,

i (102 iy -~ (297) Gii) (1,98}
i (102 = (00+2y

= (100)' + 2 (100)(2) + (2)

= LODDD + 400 + 4

= 10404
iy (297) = (300 -3y

(300)" - 2 300)(3) + (3)°
QDD — 18K + 9
88200

(2—.02)

(2) =2 (2)(.02) + {.02)
4 =008 + 0004

3.9196

i) (1.98)
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UNIT 6

- -
-"r

~ (:2) Exercise 6.4

. Fillinthe blanks:

M 2a+by = Ry F2 M+ 0y ) (v oy) = 168+ (v + 36y
e s MY ik \: | ]
M I:r +L. l — _1" + + _l:_ {l\?) (2d+l = 43 + | %

\ X ) LY \ 2h, 45
(Vi 2v=3v = 20 =2( ){ 35 ) Ha-_0) = (da) - + (6l
Vi) (=)= | =16y + )y Mix-3" = x-1x+

2. Expand the following by using the appropriate formula.

) a+7° ) Be+1 @) Sa+3b)y vy o +y)Y (V) (Gr+dy

l:'o'i} -:'T,\' -+ 8\')3 {Vll:l ( E_"_*_i): ('l,'lll:] (E“ +2b] {|\) (30_7!,): (\J FfS“_L‘s
- : \ B 3Xx ) : 3 2 \ 3

) (x =1y i) 203

2 X3 Y | ) T
2 .‘. — i _V] (K!"J [i — :—,- }‘) (xl“) — -\- — E _'? I
6 ; 372"

3. Simplify the following.

(i}  {a+ by +(2a+2b)y i (2a+4b) —(a + 3b)
) (Gx+dy) -(2v+3y) (V) (3x—dy) + (20 3y)
(V) (= 4_\'}: + (4x = ?..y)‘: (vi) (8x — 9}.)-‘ + (Gx - 4},}-'-‘

4.  Evaluate by using formula,

iy (48) ) 103y iy (196
(W) (504) v} 999y (vi)  (703)

ldenaey T

— ) — —) ] —

Prove the idenoty

Fx+b = ¥+{a+bx+ab

maux+bisy—(a+tbe+ab A

JLILS = W+aiix+b = xx+b)+aix+b)
= v +xh-ax+zh

= o Y P l'-}’i' -+ ;llw = R.“.S
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lfxmnplc:

I'ind the product by using 2n appropriare formula.

W = Dix+2) ) +DE+T)
M} {x=2){x + 3) (0v)  (2v + 5) (2x = )
iy (x+ Dix+2) = XH+{l+2x+2

= X 4+3x4+2

y  x+3)x+7) CH B+ Dx+ 2

X+ 10x + 21

(i) (v—2y{x+3 X+ 2+ 3x+ (-2 (3)

CH+x=6

v} X+ 2x-6) = vy + [3 + (—6)] (2x) #.3) (-6}

4 = 2x = 30

Exarmple:

I-valuace the following by using the formula:
0 103 x 102 ) 102x97

{Use the tormula

(x+a)(x + b)=x + (a+ b)x +ab

i 103 x 102 (100 + 3) {100 + 2}

10 x 100+ {3+ 2) 100+ 3 x 2
10000 + 3 (100) + 6

1000 + 50K + 6

10506

my 102 x 97 (100 + 2) (100 = 3)

100 < 100 + {2 4+ (=3} 100 + 2 (=3)
= 10000 + (=17 10D + [-6)

= OO0 = o =6

= 959
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UNIT 6

[denaey 1V

Consider the square of sides o, A small square of sides bisto be cut outin the square of sides

|
| A
[v
4 >
b

The rectangle M 1s then cutoutand placed next to rectangle 1. as shown below.

A >

Tkl b
N e ————y

a—1D a—Db

The arca of the shaded sectangle is equal to (a = by (2 D).

= Arca of rectangle I. + Area of rectangle M
=afa=h)+bi{=Db)

=a -ab+ab~bk

— ;l3 b

A L 1‘:} K b} -2 |>:

Example: Example:
Find the product without muloplicaoon, Find the product 52 x 48 with the help of the
4 : 4 4 formula.
o arow-0 @ (e
| iy, - 52 x 48 = (50 + 2) {50 = 2}
. I+ 6 (x - 0) ) ?\x+§][.\--§] ( A '
= () = (6)° \’. = 3y - {2)
. — N 3 y 4 r )
= X — 36 = W= | =] = 2500 =4 = 2496
\2)
P
= X =
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6 UNIT |

Exwnple: @] CHALLENGE

Desenbe and correes the errorin simphitving
the expression.

Simplify: (3x + 1) (3x = 1) = 2¢ = 3)°
Br+ 133y =1y = (2v = 3)

= () = (1) = [{2x = 3]

— Oy" — | = [4y — 1?2y & ¢
)X | |4J.‘ 12v¢ +4 )] B+2d4+av)=8+8+0x

=9 = | =4y + 12¢v =9 =22 ><
=5¢ + 12¢ = 10

(=) Exercise 6.5

1. Find the following products by using the appropriate formula.

(1) X+ 3ix+ 39 )y N+35x+7) my  p=-4Hp+o

wv) g2+ H2+9) (V) (v =4)(2v + 5) vy (3 + T} Gx = 2)
2. Evaluarte the following by using formula.

(1) 103 x 96 () [0 % 105 {uy 998 x 12
3.  Find the product without actual multiplication.

y | o | 3\ ¢/ 3

M x+ 4 (x-4) iy (Ox+8) (7x =8 (i) (a.\-+:’- JI 6x—2 )

8/, 8§
(v)  (x+2y)(x-2y) (V)  (dx+=7y)(4x-Ty) (vi) (2a + 9b} (2a — 9b}

4.  Find the continuous product of the following.
(v (a=b)(a-b)(a’+b) i) (v + 2y) (x = 2v) (v + 4v)

S

) da+bda=-b(lea +b} (W} @+33@a-3@ +9

5.  Evaluate with the help of formula.
(1) 102 x 98 (my 65 %35
i (1.01) x ((.99) vl 202 x 198
6. Simplify the following.
iy e+ =-2+x+2)
i 3a-21Ba+2-{fa-4)

(M) [Re=y(2¢ + ) =¥+ 2v) (6 = 2¢)
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UNIT 6

Factorization

Consider the factorof 12 as 3 x 4 and the factors of polynomial x™ = 4 as (x ~ 23 £ v + 2], In hoth
cases, a product of objeets is obtaned, The am of factonng is uswally w reduce a number o
prime numbers or polynomals wirreducible polvnomaials,

Factorization by making Groups

IFactonze: 5x—=15> = 5x—-5%x3

5{x =3}, 5isacommon factor. To factorize the

CXpression, wnie it as 4

[‘actorize:  9xy + 33y 2 term inside brackers, with
Iy + 33y 2 = 3uxdx+ 3yxlly common [actors taken

outside the brackers.

v (Ax + 112), 3visa common factor.

I"actorizavon s of differentkind. Here, we wall learn the following cases,

FFactorizanon by using Algebraic Identities
{#) Cascl: a'+2ab+ b
M fa+ bj:' = a+2b+b
i) fa—by = a-2ab+b
Example: Factorize: X + dyy + 4y
X F dxy + 4y
9 Two terms e ¥ and 4}" are perlect squares. 1.¢, (.r): and (2}-‘)’
iy Third term s rwice the product of square roots of the other two terms.
by = 200 (2)
We may wme as:

A Ay + 4y = (¥ +2(x) 2v) + (2y)
— l:x + 2}:‘)'

Fxample: Factonize:  23x" = 10xv + ¢
25x = oy + v

B - Mxy v = (Bx) - 2(5x) () + ()]

[
,-:-"\.
e
|
-
T -

(DX =%} I5X =%)
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6  UNIT l
Exwmnple: Pactorize: v — x + -i-
s S - A Ay

\
(g

(b) Casell: § =1}

-—
|
V
1
=
+
<
o
-
|
=

Exarople: Factorize: X — 16}-"'

X =16y
As square root of X isxand 16y isdy. The sum and difference of their square roots are (v + 4y
and (x—4y)

X =16y () = (dy)

A4y (= 4y)

Example: Factorize: 36a — b Example: Factonze: %—-—?—(-’-
363: — b‘ a b’
62 =b" = (6ay - (b)) 9 16
>, : : 2 NS NS
= (06a+b’) (ba=Db) a b _ (.‘1] _r.f’.l
9 16 3) \4,
Example: - (f Q‘I I
- N3 4]

lactorize: 49 (x +v) = 16 (x = v}
49 (x+y) =16 (x—y)
= [T+ - [ e-yl
= [P+ y) 4= [T +y) =4 - )]
= [Tx+Ty +dx =4y [7x + Ty —dx + 4y
=[x+ 3v] [3x + 11y]

(3x + 11y} {11x + 3¢} ] CHALLENGE

Example: Desenbe and correce the error in mulnplving
Lvaluate: X =28 + 1 = , .
‘ 2d = 10 = 4d = 206 + 10 ><

= ==y s+ =< +9 ><
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UNIT 6

—

(3 Exercise 6.5

. Factorize the following (make groups).
iy 4 -6 (iy  Sey +10xy Gi)) ¥y - 16
(iv)  50x — &b’ V) = (vi) fa+b)+@+bia-b

2. Factornize the following.

(1} Ja° + dab + b’ (11} ] + 14}': + 49’
(i) 4+ 12vy + Oy (V) 25¢ 4 30x + 9
Vi X =Gy + Oy (V) 42’ — 8Bab + 4b°
(Vi) Ox — 12vy + 4y (i) 3 -yt oy
y + 4 g ¥ =
(ix} 16 + dxy + -i- y: (x} -l-s-:;- X"+ 2y + .!.3 }-"'
(X1 182 - 84ab + 98b° (x1)  243%" + 54x + 3
(X ' 20 4 (xiv) X =22xy + 121y

3. Factorize the following.

(1} x — 8] (11} 4 - }'J
(1) ,1":." - | (iv) X - (v + 3)?
) 2'b’ - 36b° 0% @t by —{a-by
TS > 4 - 3 ‘
. A" = e X =y
(Vi) = (viii) )
(0X)  49(2v=2v)y = 16{x-y) (X} 15@+by=60(a-b)
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6 UNIT ]

‘ ﬁ | have learnt

® Algchraic expressions consist of numbers, variables and operations.

T Ihe parts of the expressions connected by the signs of 4+ 7 and ™ = 7 arc called the

lerms of the expression,

€ A polynomial is an algebraie expression in which power of vanables are whole numbers

® A polynomial consisung of a simgle term is known as a monomial,

® A polynomial with two terms ss called a binomsal,

® A polynomial of three wrmsis called atrinomial,

€ Addivon ol poelynoemials means 1o add or subtract the coefficients of like terms.

€ The sumof two positive erms is positve,

® Thesumof Bwoneganve 1erms 1s neganve,

® 1 wwo werms with different signs are added then the results is the difference of the werms
with the sign of the greater werm.,

€ ‘o subtract a polynomial from another polynomial, we change the sign of the first
pulvnomial and add 1t e the second one,

€ The productof two terms with posiuve signs is posiuve,

€ The product of two erms with negative signs 1s positive.

€ The product of two terms with different signs is negauve,

€ acorization is the decomposition of an expression into a product of other expressions

or factors, which when muluplied togrether gives the orginal expression,

Iy and v are any numbers and m and o are integers, then

1) Pyestuct 1ws; ALK any o Power o

A\
() X XN =X r XX =X {3) (.1"" ) =X

(bl x"x)y" = ()

o o simplitv and factorize the algebraic expressions, the tollowing identitivs are used.

(1 X+(x+by=x+atbx+ab () fa+by =a+2ab+b

. r- - L X 3 - I I ‘ -' - -I -. L _r l .. I- - l "I - L] ‘I—
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l@ Review Exercise 6

1. Encircle the correct option in the following statements.

(a) 2 by 32 © 3 M it
o e e @ e
i [%5)

@ 3 oG 9@EHE e

0y, 7+7 =

@ 7 B 7 © 7 @ 7

(v) a'ht+a’h’ =

&y = i = o 2 d ;

(a] = (b; : {4 d} ab
(V1) (_1" )" >x¢ =2

(@ " (by ~* © X dp N
i) (0 )I =

(a) b) 1 © " dj ":"
vy (-4) =

Ay  _gt by (-6) c) 4 Wl —(-4)
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. . X ; X
@ 3 b = © = S
14 4 ) }
9 (2 -
@y 2 (b) 32 (c) =32 d) =25
(xi) 3x'+2x +1is polynomial of degree.
(ay 2 (b) 3 (€ 1 , i} 4
(xii) Sumof3x+4and4x-2is.
(@) Sx+6 by Tx (€) =, 7%~ 2 (d}) 8x+2
(xur)  Subtractung 6 ¥ — 4 from 4 x ~ 3, we get:
(a)  10ox=+1 ) =2x-=7 (c) -2x+1 d} 8x+7
(xtv)  The product (JZ + b ) (JZ ~Jh ) s
(@) a+b b) & - (€©) o' +¥ d}  a-b
(xv)  The squarc ot x+2y is
@) X" +4y” b) ¥+4y'+d4xy (€ ¥F+4yi-dxy W} ~x -4y

(xvi) Thesquarcof y-2x is

b

@ Y +a'-an b)) yYedady €y 4ax Wy -ay’

(xvil) The productof 2x+3 and x s
@) 23" +3x (b 2x° -3 () 2x°-6 d} 2x°+3x+6
(xviny The simphtied form of {@+b)—(a-h) is

) 4ab by 2a+2b () 2 d}  2a
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UNIT 6

(Nix)  The prodduct of (v +20x-2) s
(@) ¥ +4 b} v -4 ©) ¥ dp 2
(xx)  Factorsof g * arc
(a) (x=6)6+x) (b} (6+x) () (6-x)6-x) dy (64 x){6-x)
2. Find the perimeter of a square of side x +y.

3.  Find the arca of a square of side 4a — b.

4. Find the area and perimeter of the rectangle. : Sv—1
g

N

Simplify 3" =3")%3"

6a”  12ab’
ah oAb

6.  Simplify
7 Slmplify f.?.Y + [} {21 — l} = {2\ . 1}'
8. Simplif}r 061 (3 - b}: =d5 {3 — b).’

9. Simplify (v—2z) —(y+2)

10. Factorize x —v
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