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Mathematics, a well arranged series of Mathematics strictly confirms to the vision of National Curriculum
Framework 2022 and also meets the requirement of the NCERT latest syllabus. It is an activity-based maths
textbook created to give the students a National Education Policy 2020-based interactive learning
foundation in mathematics while also fostering the holistic development of learners through critical thinking
and creativity.

These traits will aid the students in better understanding the fundamental ideas through play. Core
educational ideas are the foundation of this textbook. The goal is to encourage youngsters to look beyond
the theoretical side of arithmetic and to learn about practical applications.

The book's design emphasises effectiveness and logical progression. Through teaching and interactive
learning, N EP 2020 seeks to enhance higher order thinking.

The purpose of this book's design and presentation is to reinforce mathematical concepts through the use of
simple games. This book includes enough questions in accordance with the NEP 2020 criteria.

Salient Features of the series:

Learning Objectives: Learning objective shows the right path of learning to the teacher as well as students.
It determines the direction of learning for effective and quality learning outcomes.

Warm-Up: It aids pupils in remembering lessons learnt in previous years and lets them ready for new
concepts. Also, allows learners to process and explore mathematical concepts while applying, extending,
and analysing information within their own unique range of understanding.

Teacher's note: A "Teacher's Note» is a set of instructions laid out for the teachers to follow in the classroom
in order to make class interactive and discussion based.

Quick Tip: It offers suggestions on how to quickly solve the questions.

Facts To know: The inclusion of it gives the learner plenty of chances to investigate the information
regarding the topics ..

Think Wisely: These questions have been included to encourage learners to think, analyse and apply.

Mental Maths: The main goal of teaching Mental Maths to the |learners is to focus on improving their
arithmetic abilities through memory, practice and number manipulation.

Maths Lab Activities: These are provided with the intention of making maths learning efficient, engaging,
pleasant, and intellectually stimulating.

This series of Mathematics books from class 1-8 contains sufficient questions for practice on each topic.

| am very appreciative of the entire staff and the management for working so hard to get this book into such
a wonderful arrangement.

The books are always open to suggestions and enhancements.
Author
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Rational Numbers
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({?}) Revision of The Number Systems

Letusrecallthe number systems, that we have studied in our earlier classes. So far we have studied—
1. Natural Numbers

2. Whole Numbers

3. Fractional Numbers

4, Integers

NATURALNUMBERS

The numbers other than zero are called natural numbers. Numbers like 1, 2, 3,4, 5 .......... are called natural
numbers.

WHOLE NUMBERS

All the numbers used for counting including zero are called whole numbers. 0, 1, 2, 3,4, 5 .......... are whole
numbers.

Allwhole numbers are natural numbers but all natural numbers are not whole numbers.
FRACTIONALNUMBERS

The numbersin the form of g, whose p and g are whole numbers and g # 0 are fractional numbers.

1 1
The numbers(, 1, ZE \ EJE \ 2—2 are fractional numbers,
INTEGERS 3 7

Thenumbers =3,-2,-1,0,1,2,3..........arecalled integers.

The difference between fractional number and rational number : Fractional numbers include anly positive
integers whereas rational numbersinclude positive as well as negative integers.

3 X . 3
Mumbers like E are fractional as well as rational numbers. Whereas — [sarational number but not a fraction.

Similarly all natural numbers are rational numbers also but all rational numbers are not natural numbers. Allwhole
numbers are also rational numbers.

RATIONALNUMBERS

All the numbers of the form of E, wherepandgareintegersandg=0.-1,-2,—-3,0,1,2,3, arerational
q

=g F =g -J!_
T BT NETS 4r'JE
3'3'3'3 numbers.

Properties of Rational Numbers

1. Positive rational numbers :The rational numbers whose both the numerator and denominators are

either positive or negative are said to be positive rational numbers.

e

Mathematics-8
o5

! x 1y ZP ; N = e
I 4 s e =~ W nf~e M=

e

s
L
2l 4




P ‘9. 2. Negative rational numbers : Rational numbers whose numerators or denominators are negative are said to be

‘a- : negative rational numbers or simply negative rationals.
- p_p+m
3. Equivalent rational numbers : If s isa rational number then E=q_m ,where misanon zerointeger.
q -
p 4 p ptm 4+2 2

Example : e e T e e

p P
4.If — isarational numberand misacommondivisorof pand g. Then E: .\Where misanon zero integer,

3 3:+3 1

=m

Example :

5. Standard form of rational number : If E is a rational number having no common divisor this rational number is

said to be in the standard form.

5
The rational number ; is in standard form as it has no commeaon divisor, & non standard rational number can be
canverted into standard form by dividing with a common divisor other than 1.

25
Example : Express a5 instandard form.

, 25 25+5 5
Solution : == = = =
45 45=+5 g

E is a rational number In the standard form as it has no more common divisor other than 1.
g

Comparison of Rational Numbers (Method — 1)

STEPS OF COMPARISON :

1 A rational number in the standard form must not have a negative denominator. If the denominator is
negative convert itto positive,

2. Take LCM of allthe denominators.

Work out the numerator as we do for addition and subtraction of fractional numbers.

4, Compare the numerators. The rational numbers having larger numerators are greater,
P
Example : For any given rational number a
LT
q g
Solution : [E]z [HfE:D
q q
LPirfeo
. 9 g
forexample, = e = = =l.
11 11 =3 13
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@ (Method - 11)

Property: Let % and -Er- berational numbers where b and d are positive integers. Then.

-
@,
o

a~__— €
E N E
a C
ifaxd>cxbthen — > —
b d
Ifaxd<cxbthen 2 E
b d
=5 3
Example: Compare Tand ~2
Solution : "_5 =)
76 T4
-5x4 = =20
-3x7 = =21
=20 > =21
S -g
Therefore = >3
Example : 1f§ and E are two rational number, then
Sodkriifies: 4.8 _ Product of numerators
o cnout (N R h:-:d Product of denominators
2x[ ?] 2x(-7) _
3.5 15
d C dXCxe.....
b o Sl KRN =
d f bxdxf.....

& . - - L] -
O Arranging Rational Numbers in Ascending and Descending Order
Example: Arrange _—2, =2 and i ascending order.

3 15 5

Solution: ThelCMofdenominators 3,15and5is15
-2 = —-2=5 = -10

3 3x5 15
-4 - —A4x3 - -12
5 5x3 15
e T T
15  15%1 15
-2 -0 -9
15 15 15

“f: =3 -9

‘s *3 Y
-t Mathematics-8
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\?;. 1 Exercise m

Expressinstandard form.

4 10 11 13 24
(a) - (b) = (e] — (d) = (e} —
8 30 55 2 65 96
Write three equivalent rational numbers of 3
Compare each pair of the given rational numbers,
11 110 6 36 21 42 5 100
R (B === e} === {d} =.—
25 250 7 37 57 114 9 180
Which of the following pairs of rational numbers are equal?
G, e | =2
7T =21 -5, 10
3 =12 4 -1
[d} S S A {E] B RO
13 52 12 3
Write each of the mixed fractions in p/q form.
4 2 1 2
a 3— b) 6-— c] =5— d) -7—-
(a) : (b) ; c) 3 (d) 3
Sort out the rational numbers which are not equal to E I
- 5 6
@ = (b) > () 2 d —
5 -5 -3 5 10
Write rational numbers equivalent tu? with denominators.
(a) 20 (b) =30 {cj 35 (d) -—40
Fillin the blank boxes with symbols <,>or=.
3 =2
a) = | 0 b)) — | 0
{a) gl (b) g =
@ B~ o) -2 2
7 7 3 4
Which of the two rational numbers is greater in the given pair.
[E\} -—12 or—3 {b] i u.r__?
5 =5 10
@ 2 o> @) LoopS
3 -3 -9 8
Arrange in ascending order.
4 =5 7 =2 " -3 5 -7 ‘8
@ 553 ) 12716 <24
3 -7 =11 -13 -9 13 -2
[C S R ) eeony {d} :i.r_i‘_:_"a‘
=510 15 20 7 14 -28 42
Arrange the following rational number in descending order.
-13 8 1 -3 7 =11 17
a -zi_J‘_.r_ b _f—l—l—
(@) 6 33 (b) 10 -15 20 -30
-5 -7 13 23 —-10 -19 23 -39
[C:' T e :d:l ' ] ]
6 12 18 =24 11 22 33 44

. .1
Find two rational numbers whose absolute valueis =,
5

(e)

(c)

(f)

(e)

(c)
(f)

(c)
(f)

~w
<14

o
&

L m | =y
o
o

B um

30
50

-13° -12
. e
3 7

Mathematics-8

1

- |

2
. 4



1

]

13.

14,

15.

Fillinthe blank space -

{a) Everynegative rationalnumberis..................... zero.

(b) Ifx,y, zarerationalnumberssuchthatx>yandy>zthen........................

{c) Tworational numbers are said to be equalif they are equalin their

(d) If the integers p and g have no common divisor other than 1 and g is positive then the rational

numberissaidtobeinthe ... form.

(e) Ifg is arational number, thenqcannotbe ...

(f)  Betweentworationalnumberstherelie ....................... number of rational numbers.

1
(g} The recipm::alnf;,wherea;tﬂh ........................ -

(h)  Thenumberwhichcannot be the reciprocal of any numberis........

() land-lare................ofitself

{iy  Theproductofarational numberanditsreciprocalis.........ccocoeeene

Mark (v') for true or | x) for False.

() 12 | numberand : hen = ot
El — isarational numberand mis anintegerthen — =
b 5 b bsm

(b)  Everywhole numberis a rational number but every rational number is not a whole number.

(e}  Zeroisthe smallest rational number.

o

(d) a is rational number where a+ 0.

{e) Allintegersare rational numbers.
{f)  Thequotient oftwointegersis always a rational number.
(g) Thequotient of twointegers isalways aninteger.

Encircle the correct answers.

{a) Thegreatestrational number out of the following rational numbersis ?

5 . 5 .. 5
i - ii - i) =
(i) 5 (ii) 3 {iii) 5
(b)  Whichoneisthe smallest rational number?
N2 X .
(- i)y = (i)~ =
(c)  Which of the following is notin standard form?
w o . 10 Lo 13
 —— i e ny —
(i) = (ii) 5 {iii) 7
{d) If gz—u then the value of xis—
(iy 23 (ii) -23 (i) 32
(e} If%iswrittenw'rthdenuminamr12.Thenitsnumeraturwi!lbe-
{ij 48 (ii) 3 i) -8
{fi  Which ofthe followingis a positive rational number ?
W =3 £] 0 3
) — (i) = (ig =
—4 4 —4
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¢ O Addition of Rational Numbers

PROPERTIES OF ADDITION OF RATIONAL NUMBERS

a ¢
i E+E = Arational number— Closure property. The sum of two rational numbers is always a rational number.
Examplel: Add fiarhl:l_—ll
9 ]
Solution : 4 [-11]_4+;-11}
g =] g
_4-11 i
g 9
a c c a
2. —+— = —+— Commutative property.
b d d b PIAREr
1 5
Example2: Add 3 and E
b 1 5 5
Solution: === ==
i 6 6 3
_ 2%5 _ 215
(4] &
7 B 7
(5] B
3. The,5umnftwnratinnalnumber15-2,ifonenf‘thenumbersisﬁ,ﬁndthenthen
5
Example 3: Sumﬂftwnratinnalnumheruflike-z,ﬁ.
Solution: Letthe number be x,
::sxa-[ii]:-i
5
::w.n:=~;!~t-E
5
_-1U+14_E
5 5
: .4
Hence, the required numberis —
4. [%4@): (u+§] -E- = Associative property of zero.

That is when zerois added to any rational number the sum is the rational number itself.

Exampled : Add% and 0.

t- (o)

f 10 Mathematics-8
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5] = 15

2 2 _
5 5
5. [E-ri} = [E+E] = (0, Additive inverse.
h b b b
Fareuewratlnhalnumherg there existsa rationalnumber 2 suchthat §+§=?
b
-a
Therefore b and E are additive inverse of each ather,
Example 5; Find additive inverse of 3 :
7
Solution:  Theadditiveinverse of % s > _itcanbe proved by adding it.
7
( 3 —3J 3 3 3-3.0_
i 7 < [ | 7 ';'
6. Subtraction of rational numbers,
a c
Let E and E be two rational numbers.
C a c
Then, E +additive inverse of EHE-'E =raticnal number,
Example 1: Find additive inverse of the following rational numbers.
3 =17 7 =4
(@ = (b) — e -— (d) —
9 39 3 =4 >
Solution:  (a) Additiveinverse of 5 is 3
{h) Additive inverse of _—H is %? or—t 17
9
(e} Additiveinverseof —
i, =_—? The additive inverse of _—? is ﬂ or 3
-9x-1 9 i 9 g 9
(d) Additive inverse of 3
-4 —4 -1 . —4
= 4 , The additive inverseof — is —
-9 —Sx—l EI 9 )

1 2
Example 2: Subtract E from -é

Solution : [EJ_[},] = E +additive inverse of i

1) (4

8-3 i -
12 12
Example3: Subtract jfrn::r:"l =2
7 5
Solution : (i_—_?-] = i +additive inverse of j
5 7 o 7
-2 3
=— 4
5 7
Mathematics-8
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v
=14 +15 _ 1
35 35
=3 3
Exampled : Whatshuuldheaddedtu? toget 3
Solution:  Letthe numbertobeaddedbe=x
=5 3
—+x = =
8 9
3+5
X= =—+=
9 8
. 24+45
72
= 2 Ans,
72
Example 5: Thesum oftwonumbersis=7. If one of themis =t , find the other rational number.
Solution : Letthe other numberbe =x 5
-11
—— 4y = -7
51
X = '-'-?‘I‘}—l
o = —82+11 31
6 6
-31

The other numberis T

3 F|
Example6: Evaluate [EJ x(i)
5 5

The commutative property states that rational number can be arranged in desired way. The
associative property states that rational number can be grouped in desired manner.

P i
Solution: = E) b [E]
v 5 >

1 2
== x| =
.5 g
42 5
3 (3
S - x =
L5 5

3 243
5° 3125

Example 7 : Simplify[g_,_i.,.'_ﬂ‘.,.__EJ
37 9 21

Solution : 2 4 [—E [—5
—t =t — || —
3 7 g 21

2 Yy [LS + 4 + (__5 = using commutative and associative identities.
349 7 121
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(F 5

—2 ? -14+21
3 91 63
}'_ 1 B
63 9 = 5
Example 8: Whatshould be subtracted from — toget'1'.
Solution : Let the number be added be =x
j -% =1
7 ’ 3
—x = +?
7+3
_J{ m —
7
10
_x = —
10
~x %(-1) ==x(-1)
7
X = __m ans,
Example 9: Find absolute values of the following rational numbers.
2 -2 21 -23
a - b} — C —_ d} ——
Ol b = @ 5 @
. 2 2| 2
Solution:  (a) 4 = |T| =3
-2 -2 2
o [ -2 -2
7 |}'| 7
21 21 21
o I B oz
-9 = T
-23| |23 23
{d) = = Jory
27 | 27| 7
(e) [F251f = [-181] _ 151
309|  [309] 309
- —9
Example 10: Add I— and
21
- -3, | 9|
Solution : !2 3] }, 21
9+9
BT
- 18 6
1 7
-t Mathematics-8
Wiy 5 g ¢ N X~ 2ReRa
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‘?1 Exercise m

1. Addthe following-

4 —4 —4 . ¢ 5 -1 =7 1 =17 -1
—and— —and— —and— —and= —and—
(8) gandg (b)) qpAdgy (@ gEndg (A grAandg () pendsy
2. Find the sum of the following -
=3 3 5 =7 =8 11
=0 h B R AT
@ 53 bl 25 © 5%
7 = 7 2 1
W L2 B =TS L g
24 16 -18 27 -15 -12
3. Verify the following -
g T 17 17 g +—~11 -11

(a) =T
-14 -21 -21 -14
(c) —1+[L2+;3]=[—1+£]+;3 (d) [£+ 2 ]+h13-*_?+[ 2 +“_13‘]
3 4 4

3 11 -5) 22 11 \-5 22
(e} —20+ = . 1 —2':2|I+i il
-5 -10 -5/ =10
4, Find additive inverse of each of the following rational numbers -
21 21 =15 a8
a) —— b) — o — d o0 e) —
Ol b <5 9 =5 (d) : C
=17 23 17
(f) — g) — (h) — (i) 3
9 1 9 3
5. Subtract the following :
4 ) -1 -3 3 4
— from= —from— —from—
@) 5 fremg B) ™M 2 5
8 hams &) Ehem= O Zrams
15 10 9 B 5 5
6. Find the sum using rearrangement property —
{a) £+-_2+i+i {b) 3.'.__114.-_14.__8
5 3 5 3 a8 6 4 3
(¢ 13,11 -5 7 (@ =6,5,74.,715
20 14 7 10 7 &1 9 7
-7 =1
7. What rational number should be subtracted from El toget E?

5
8. What rational number should be added to—1to get J 7

g, Fillin the blanks:

(a) [HTH]" .......... =C—jj+[“ﬁ£] (b) (na}+[%1-]=..........+(~9)
+_—H=(ﬁ+§]+[£] {d) ~12+[l+[:~9ﬂ=[{~—12+£]+m.mm
4 \13 7 4 12 |11 3

+[i]j|={£+ .......... ]4.:3 {f) :]:E+= __________ +[:}EJ=:}E
a8 =5 2 7 = -

14 Mathematics-8
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.-?\- R,
7 -8 ‘Q‘ T
10. Verifythat—(-a)=a,whena=(a) = (b) o ‘ %
11.  Verifythat—{a+b) = (-a) + (=b), when— .
3 3 -3 -6
fa) a=—, b= = by a= —, ha =
4 4 4 7
2 3 1 1
12 What should be subtracted from the sum of [§+E+§] tngeti?
13.  Simplify-
13 (=2 =5Y 11 1 (=2 -1 10 (-1 -5} 1 3
fa) —+ —[+Hl—=|[F—+=4| — fh} —t—t| — ]| — [F—t =
6 3 B 9 3 L9 3 7 6 V7)) 12 4
14, Write true or false-
(a} If|a|=0,thena=0.
(b) Hlal=|b],thena=5.
3 lal le|
— — ] ———
(c) Ifh d,then YT
15. Fillin the blank space with one of the following symbols. >, < or=:
~5,_.6 |-51 |6]
a) W—<— ,th — —_—
(2) F o o ) 113
-5 _-5 |-51 |-5|
bl If —<— ‘then —u.uu -
(b) 5 6 5] 6]
=7 21 |71 |21]
— A et e LR Ak T
(e} |If R ,then 8] 24|
-9 8 |=81 18]
d f—>= _.th —_— S
@ 1 =5>5 e T 9]
-1 3 -4 |-1]  [-3] [
() If —+—=—,then——+— i fod
S e T T YR PYR PY
.~/ Multiplication of Rational Numbers
Product of Rational Numbers—
a.c =ara|:innainumberif% andg are rational numbers : (closure property).
b d
Example 1: _—zxgz_z—if which is a rational number.
a £l a _c cC a o p——
if = and = rational numbersthen, | —x— |=| —x— | Commutative property of multiplication,
b d b d d b
According to this property, the rational numbers can be multiplied in any order.
-
-t Mathematics-8 15 -
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¢ ¥ ;
.” @ )
;ﬂ ﬁz Example 2 : {Eué]=(§.xé)=1_5
‘ 7 4 4 7) 28
“ a cjle afc e L R
[— e X — = x(—x — | —Associative property of multiplication.
b d/ f b \d f

This property states that while multiplying three or more rational numbers they can be grouped in any

order.
Example 3: [:E x["—? x1=H—Ex (H—?]x(EJ 35
2 4 3. 2 4 3 24
a a_a ; .
b x1=1 KE = —Multiplicative property by 1.

When a rational number is multiplied by 1 the product is the rational number itself.

Example 4. §->¢1 ]xg.:%
E" 0=0x b =0 —Multiplicative property of O.

This law states that when a rational numberis multiplied by 0, the product is 0.

Example 5 : %xﬂ ﬂ'xi =0

B [E.,. J [ ‘“'J.,.[_x_J — Distributive property of multiplication over addition.
b ld f
Example6: ﬁ,{ﬂf]{ﬁﬁ){ﬁ HEJ_i:l
4 \3 & 4 3 4 B 24 8
o [E_E :{E & —[E %S —Distributive property of multiplication over subtraction
b \d f b d b f
Example 7 : Ex[i_g =(}x5 _[E‘.xg
2 \9 9 2 9 2 9
5 2 52 3. X

. 18 18 18 18 6

—x—=1 -—(existence of multiplicative inverse or reciprocal).
a

a b
The multiplicative inverse of rational number 3 is =

3
Example 8: Whatisthen multiplication inverse of = ?

3511

Tx—=—x==1

5 3’ 11
Example: \Verifythefollowing:

: (ax—aj (—3 s]
(i 15 16 16 15
{1} Ex(Exﬁ]:[ng]xﬁ
Sl e T e e e
5 [—4 -?J“[S -4} [5 —?]
(lii) =% —+— |=| =x—

B 5 10 6 &5 6 10

-3

_ _ 8 -3 8
Solution: (i) E”‘ E 16 prEil 15

16
et B . 2et 20® o
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o 4.
) [11—1] (p-l} \
5x2 5x2 “""&
= 2o =
10 10
LHS = RHS

8 -3 (—3 s]
s ek = —_—
15 16 16 15
. 2 [5 _.14} [z 5} -14
[n} —_N =K — = —_—M = | —
3 17 15 3 3] 15

2 _-12 4 -14

= —R e = e —

3715 7715
= HE = f
15 15

LHS = RHS Hence verified,

.5 (4 n?} [5 —4] [5 —?}
fiii) —w| —+— S 4| S
& 5 6 10

6 5 10
5 {—s[—?}] -20 -35
= —X|—"]| = —+—
[ 10 30 B0
- EK—15 _ —40+(-35)
6 10 60
e
4 60
. D, =5
4 4
LHS = RHS. Hence verified.
@
b ®
11—_ l Exercise E
1. Uerifvthefnlluwingandstatethélaw;used.
-17 =-11 =11 =17 -2 7 -11 =2 7 11
(a) ® = » (b) —— [ —=— | —x—
8 7 7 8 5 11 5 5 11 5
-1 (-5 7 -1 =57 7 =16 =16 =16
— W i | =] —— [ — wl=1%—=——
© 3 [s a] {2 E] 8 5 s 9
=11 19 19 =11 7
» = * =1 —x0=0
R P TR T RET LU
2, Answer then following question in short—

{a) Whatisthe product of arational number and its reciprocal?

(b} Does'0'have areciprocal?

(c) Whatarethe reciprocal of 1 and—1 respectively?

(d) Canzerobeareciprocaly/x, where x=0?

(e)  Whatisthe multiplicative reciprocal of a positive rational number 'a’?

(f)  Whatisthe multiplicative reciprocal of a negative rational number'—a’?

- Mathematics-8
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10.
11.
12,
13.

S/ EEH 2: %1 = X2 A W

‘n &

Find the products -

{ﬂ} ixi {b] __13:__25 {C} EHE {d} __?);24
-18 20 15 26 -21 § 6
7 -13 3 =7 -4 5
g) —=(-48 f —— x(-10 N h — %=
(&) o x(-48) 0 —xt-10 @ x> ) S
Fillinthe blanks—
-21 18 18 =7 =7
—— K — T —X e 2B —=— X s
@ 17735735 (b) 19 19
15 -21 =5 =21 =5 =12 4 25 =12 4
(e} (-— —J — Drerrerreres {-—x-—] (d) — [— —J-[— —]x ..............
7 10 B 10 6 7 15 -19 7 15
Verify the following -
3 1Y 3 3 {1 3 -5 21V 3 -5 (=2 3
{a} —_—N R = M| - — {b! —_—X— X — ] —X—
4 2) 7 4 \2 7 6 5 7 6 5 7
7 2 4 7 2 7 4 =3 7 =5 =3 7 =3 =5
) —w|—+—|=|—-x—|+|—-x— (d) —w|—-t+—|=| —x—|4| —x—
8 \4 § 8 4 8 65 7 8 12 7 8 7 12

Simplify using the properties of multiplication over addition and multiplication over subtraction of
rational numbers.

-3 (4. -11 -2 [3 5
o (2T b 2x{3-2s @ Ix3+3)

8 7 7 5 \8 4 \8 2

y ] -1 -3 -4 2 - -

Let a, band c be three rational numbers havingthevaluesa= —, b= — ¢= —, Verify the following using
the given valuesofa,bandc. E 5 9
(a) axb=bxa (b) ax(bxcj=(axb)xc
(c) ax(b+c)=axb+axc (d) (a=b)'=a"'-b"isfalse
(e) (axb)'=a+b isfalse (fl  la'l=lal”
(g) Io7|=1b|” h) I =l
(Hint: power of—1is asignof reciprocal, | | isasign for finding absolute value)

1
What are the properties of multiplication involved in the equation 7 % ; X=xX7?

Name the properties involved in the following—
2% 2= (1ax3)x 2 = 31 =1x14= 14
3 3 3
Find xif xis arational numberand xxx=x
What are the two rational numbers, which are reciprocals of themselves ?

Whatis the reciprocal of x if x 207?

]
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./ Division of Rational Numbers

() 2,F

. . a d
b d d b b d c

d
=—X
b

a c a [ i :
() L¥gp =dividend — =divisor, resultquotient

W

36
Example 1: Divide — by — f'f'_‘?}:"

16 ' 8 (@il
42 '@ Factsito Kinow,

Solution: E+9-’Ex§=g

16 8 16 g 5 Babylonians developed tales of
3 12 1 ! reciprocals. To divide a by b, they -
Example 2 : Divide '2'"3" by 1. ; wrote a+b=a:{1fb}l_:=ratiq 1“! . .‘:

Solution : i'ﬁltiklzi
23 23 1 23

Example 3 : Divide gi by 0.

Solution E + 0, not defined.
W
Ti- l Exercise m
1. Divide -
-36 -24 -4 Ry =i
—-18 by — h — by — — by —
(a) Y 57 (b) 5 OVox (c) = Y'3g
10 —2 7 -14 5
d} — by — e — by — 1 —_ 15
{}331”11 (e) 13?51 ) 12“"

2.  State whetherthe following are true or false —

=7.83% 3 .7 gy S IR e A
@ 52 6" 16 24 By 3557973
3 3 =22 (8 S5)_(=22.8) (2.5
LU i @ = (14 21]'( 7 14) [ 7 '21]
9 4Y) (-5Y 9 (-5 4 (-5 9 17).10 (9 10) (17 10
DR 0 BDRE
525)°\7 )5 7 ) 2577 20 40) 3 l20 3) lao™ 3
3 Fill in the blanks -
e 4 12
S T . — =1 = s oo P ==1
@ 3573 bl 15 8 € 33
. S T S— 142 . R -1
3 7 17 25

— Mathematics-8
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10.

11.

10.

20 Mathematics-8
D~ EE" e i X & - *":TGB'“"?
‘“b‘f- e g % B o4

Simplify -

@ 2.5 (b) —g:+=7 () =22 (a8
1 12 18 7

(d) -1, -8 (e} —16 15 (F) 65 .13
10 5 35 14 7

The product of two numbers is 6. f one number is 12, find the other number.

=20
The product of two numbersis — . Ifone numberis ?,ﬁndtheothernumben
- -5
By what number should we multiply S toget —7?
o]

— ' in — ?
By what number should e be multiplied to obtain %6

- 1 "
Divide the;umof% and % by the product of —2 and ﬂ
B 7

Dividethemmof% and 5 by their difference.
12
Write true or false-

(a) Wecandivide11by0.

(b) Rational numbers are always associative underdivision. L h
(c)  Rational numbers are always commutative under division,

(d)  Rational numbers are ciosed under division.

% { Exercise JIJ

Two pieces of lengths 4§ and 21 have been cut off from a rope of 11m. Find the length of the remaining
rope, 5 10

. i 1 ) N 3 i ) .
A container of sugar weighs mgkg. If the weight of the containeris 135 kg.Find the weight of sugarinit.
: : 3
Find the cost of 35 kg of oranges if one kg of orange costs Rs. 45; :

2
Find the area of a rectangular park which is 3ﬂgm long and ZEIE mwide,

1
Aropehasbeencutinto 26 pieces, Thetotal lengthoftheropeis ?15 m.Findthelengthofone piece of
rope.

7
Arectangularroomis SE m. wide. ltsareais EE% m’. Find the length of the room.
= R :
The product of two fractions is ?g .Ifonefractionis 4; .Find the other fraction.

In a factory 5 of the workers are women. There are 240 men. Find the number of people working in the
factory.

2
How much distance will a bus coverin ?% hoursifitismoving at aspeed of 403 kmfhr?

1 3 2
Mr. Kohli sets out for his office with ¥ 80. He spend ¥ 55 asbusfare, ¥ 13"5 onsnacksand 4; on repair of his

shoes. How much money was left with him when he returned back home ?

&

& ;s
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11. Japneet gave 9 of grapes to the guests, 40 grapes were left in the bowl. How many grapes did the bow!

®
contain ? ‘ a“

2
12 Gntherndependencedavteiehratinns; of the audience were seated. While 15000 were standing. Find the

total number of the audience.

1 1
13. Ifjaneearns¥ 16000 permonth.ShespEndsE of her salary on fund,ia of her salary is sent to her parents,

shespends 2 ofher salary on conveyance. How much is she able to save each month?

1
14. Aman gets ¥ 300 as pocket money each month he spends 3 of his pocket money to eat fast foods. % of the

money isspent on chocolates. How much money is left with him.

@ Summary of Facts Discussed

1.  Anumberoftheformof e , where pand gareintegersand g+#oiscalled arational number.
q

2. Properties of rational numbers can be discussed on the four basic operations of mathematics. They are:
(i)  Addition{+) (i}  Subtraction (=}
(i) Multiplication (x) (iv) Division (+)
3. Theabsolute value of a rational number is equal to its numerical value, which symbolically expressed as % if

aandbare integers.

4. Closure properties of rational numbers ;
a c
The rational properties are closed under all the basic properties of operations. That is if b and 4 are

rational numbers then,
a c

—d— &
a. b d isarational number.

a ¢
b. | 4 isarational number.
a c

C. E ¥ E is a rational number.

a c
d. —+§ isa rational number if {E#U}.

by
5 Commutative properties :

fa ¢ c a ) .

a. —t = = == Commutative law of addition.
b d d b

b FHKC (Exa C tativel f multiplicati

s — = | = ommutative law of multiplication,
b d) ld b P

d. "ag:] [c a]
S ]
b d d b

Under operations of subtraction and division the rational numbers are not commutative.

6. Associative properties:
Associative law states that rational numbers can be grouped in the desired way under the operations of
multiplications and additions.

- Mathematics-8
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2 1. a ( a .:J e a2 [ c e] = Associative law of addition
& —+— |+ =] ==
‘ b d/ f b \d f
e b. a c' e ac e = Associative law of multiplication
— | | ==
b d/ f b \d f
c (3_51_5-3_(5_5]
b d) f b \d f
d (E-E]_E_L(E_E]
b d) f b \d f
7 Distributive Properties:
ax(cf'} Sx<+2%2  _ Distributi rty of multiplicati dditi
el sl — — s — = I .
el i d i e i istributive property of multiplication over addition
ol x[f._ E] =3,¢_ 3,8 _ Distributive property of multiplication over subtraction.
b ld f/ b d b f

8. Identity properties:

a a a
a. E +0=0 +£ = E — zeroadditive identity.

a a
b. E'- 0= E — zerosubtractive identity.

a a Sl ;
c. E x(J=0x E =0 - zero multiplicative identity.

a ., .. a_a
d. b x1=1x b b - multiplication identity.

a -
e E'-'G - notdefined

9. Inverse ldentities :

a na_{a]_a_n -

a e ) k= — Additive inverse,
=1, 1

a a a (b a -~ o ) o
b. —%—=10r— x[-—-] *x—=1%x a — Multiplicative inverse or reciprocal of —.

b b b “a b b

-] -1

c. HEJ } =§ — Reciprocal of the reciprocal of any numberis the number itself,

: 1fa c). : .
10. If% and 5 are two rational numbers then, —[— + —-] is a rational number lying between

5] €
— and —.
b d

- - o c
11. Thereareinfinite numbers of rational numbers between E and E .
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The integer p In the rational number ;'t;' is called its numerator and q is called its denominator.

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

integers or both negarive integers.
Rational numbers are closed under addition, subtraction, multiplication, and division.
Rational numbers are commutative and associative under addition and multiplication.
Zerois the additive identity omd 1 is the multiplicative identity for rational numbers.
Fora given rational number {_—F] , there exists on additive inverse P + [f] = (1 suchtha
q q q
P

P [1’] i
Foragiven rational number £ 9 = 1, such that q q

q p
In rational numbers, multiplication distributes over addition and subriraction,

There exist infinite rational numbers between two given numbers.,

1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (v') the correct options.
5
{a}  Which ofthe following is the additive inverse of 5?
5 -5 P | 9 ! 1
— | - | i - | e
(i) 5 (ii) z (iif) = {iv) 3
() Thesum ofarational number andits additive inverse is always—
(i) 1 | (i) O I liii} greaterthanl [ {iv) lessthanl
[c)  Arational number divided by zerois—
(ij 0O | Giiy 1 | (il notdefined | {v]  Moneofthese
" - S
{d}  Thedifference of s isequalto—
M =11 RO | i 1 liv) =
21 3 11 21 7
(2} Theproductof |4 anditsmultiplication inverse is—
M 2 i) L | iy 2 {iv) 1
5 1 £ 3
(f}  Thesum of §+§ isequalto-
m 5 | gy | iy 18 iv) 25
14 45 B 34
Mathematics-8
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¥
(g}  Whichoneisthe commutative properties of rational number?
g p q 9 q g q
“ii} E+£.—.£+E :il"'l:l £+—1:1—£
g s s g q q

(h)  Multiplicative inverse of % is—

M B ) 2 | iy =2 iv) 29
19 15 -19 -15

Name the property of a addition used in each of the following :

(a) [£]+[E]=ﬂ=[EJ+[E] (b) [543] is a rational number
7 7. T 7 9 5
(c) E+[£J={! (d) §+[ﬁ]=[ﬁ']+§
39 39 7 \19 19) 7
1.(15 2% (1, 15}, 2 T . Y
4 E+[£+EJ_[E+E)+E T R TR
Write the additive inverse of each of the following :
3 -5 15 -7
(a) = (b] n (c) = (d) 3
52 18 3 —18
(e) <5 (A 59 @ 7 th) =3

Write the multiplication inverse of each of the following :

@ 2 (b) = (c) -7 ) <ax>
5 5 7
-4 ' 1 -1 20
B == B = =8 ]
(e) 101 (f) s (g) o {h) =
Name the property of multiplication used in each of the following :
2 [1 2] . e 1? 23 1EJ (1? 23) 18
x| =4 |=Sx—#—x= Caci] a = e
8l 9°\7'5)7 977 95 (b) 217 \a5 51)7\21 45) 51
3 2 3 3 2 3 3 78 o 8 78
[[} — = ——— =i — {d] —nl=lx—=—
4 7 5 d 7 4 5 103 103 103
(e) [i& L9 5 (i 0 =15 8
&7 21 21 B & =15
Simplify the following :
{EI} [_—E)nglkl “J:| Ex-—2|+imi E
7 5 15 32 5 7 35 10 7
Represent the following rational numbers on the number line.
(a) -3 (b) =3 & 18 (d) 2 (ey 11
5 11 9 15

( 24 Mathematics-8
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1. Nine times the reciprocal of a rational number equals 6 times the reciprocal of 17, Find the rational

number.

2. Which rational numbers have ahs_f:';:lu_te value lessthank ?

o ot o

£a
ify

Procedure

Mathematics-8
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Materials Required

Envelope 1

Envelope 2

- This garme is played between two students. (Student A and Student B)

Stepl :
Step 2

Step3 :
Stepd

For example : Student A chooses the stripcommutative property of addition.

To understand the properties of rational numbers through

activity.

rational numbers and symbols are written and the other

envelop containing strips on which properties of rational

numbers are written,

Two envelopes : one envelope containing cards on which

=
X . 5 P I:T:EJ - =
s fﬁiw_&‘:““\‘ o
et =
2 el i mﬂ*"‘f‘,ﬂn’:‘
2y e BT
e “q\., ™~ o —\
] "3-”’; n / el 'P"'GE%"E\1
e spwj‘.’f‘lﬂ}ﬂ
i —
e S gl
s =

Student Ais asked to take out a strip from envelope 2 randomly.

Student B is asked to choose number cards and symbaol cards from Envelope 1
and demeonstrate the property shown on thestrip.

Each correct answer gets 2 marks and each wrong answer gets 1 negative mark.

The student who gets more marks will be judged the winner.

Student Bdemonstrates the property :

[=] (] B (=] (3] & [
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Exponents and Powers

LA R L L LA L L AL R Ll Pl L Rl R L bl Rl Ll bl L L]

Inearlier classes we have studied about how integers can be expressed in the form of power.
Example : 3" = 3w3x3x3 -2 —2%—2%—2%—2=2"
-5 = —Bx-5x-5=-5' -2" —2x-2x-2=-2'
In the number 3", 3 is called the BASE and the number 4, is called the POWER, or EXPONENT or INDEX of the
number. The number 3'isread as" three raised to the power four”.
For all positive integers g and n we have

a’, When niseven
or- | :

—a", whennisodd
The system of writing numbers in this formis called POWER NOTATION.

Let x be a number then x"= xx0or....m times. In this class we will extend the system of power notation to rational
numbers,

The base as well as the exponents can be positive or negative.

Positive Integral Exponent of a Rational Number

Let P be any rational number and n be a positive integer, then.

q n
EJ :ExExE....ntimEE
4] qg g g

py _p
Thus [E} :q_.n for every positive integer'n'.

Example 1: Simplify and evaluate the following.

(a) f§] (b) [:%J (c) [iJ
L5 4 3

3 3
Solution: (a) %) zg_zaxaxazﬂ
|5/ 5 5x5x5 125

8 4 4
(b) ~_3] _-3' _-3x-3x-3x-3_ 81

5

L4 ) 4° 4xax4ax4 256
5
" ";g] 2 _ e 2x-x2%2 -3
L 3 3 Ix3Ix3Ix3x3 243

Negative Integral Exponent of a Rational Number

(pJ_n _[q]n _q' _gxgxg..ntimes
q p !

p" pxpxp..ntimes
Example 2:  Evaluate the following.
(a) [EJ (b) [EJ (c) 4" (d) [;3]
r 26 ’ ’ : ’ Mathematics-8
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-1 1 .’ .
—_ 2) (3} .2 : '
Solution {a) [5] [2) 5 ‘ "5',
3" (sY 5 125 v
o [E] - a“J T
I 5 B A |
(c) (4) ;(E) ¥ 2%
(d) ‘_3] J[5) .5 125
5 3| = g9
Example3: Evaluate — P
0 1]
1 -3 3
A BT
solution: (a) (EJ -1 (b) [:;3]“:1 () [ET=1
2 5 4

t;#."':\ - - 4 *
O Expressing Rational Numbers in Exponential
form to Standard form and Vice Versa
Rational numbers in exponential form can be converted to standard form and vice versa using laws of exponents,

Example 1: Expressthe following rational numbers in standard form.
’ 3 4 2 3
7 -5 69 21
(2 —] (b) (-—] o | 2w —}
9 11 72 -25
f 3 ¥ 4
Solution : (a) _?.J 134 (b) [j} 3 _ &
9/ 9 729 11 11" 14641
() @Jz_g_q?ﬁl_% () [21 Ji_ 21° 9261 9261
L72) 72" 5184 576 -25) =25 -15625 15625

To bring a rational number in the standard form it should be reduced to the lowest term if its denominators are
negative, It should be changed to negative. It should be changed to positive,

Example 2:  Expressthe following rational numbers in exponential form,
=343 —45 81 —32 16 8
a) — (b)) — (¢ — d — () — —
@) 729 (b) 64 ) 625 () -243 (@) -49 L 125
S L B _—1}3 @ -l w2 (2 :
e @) 520 "9 "\ 9 “243x-1 243 ¥ |3
g [T [;?T 16x-1 16 4 (aY
) 6 "8 )78 € ox1 a9 7 |7
4 3 5 3
{C} 253—5:‘. EJ [f} i = 2_3 = —]
625 5 5 125 5 5
w . Mathematics-8
2, e et N 2. X 2. ae 04
2 5 = : " & e -!-. 1 1
108 | v B 8 4+ ¥ 9 W gt




Example 1:

Solution:

Example 2:

Solution ;

Example 3 :

Solution :

Example 4 :

Solution:

5.4 1 A
0B = =g exs 12
Evaluate each of the following,
(i} 5'x5' (i) 5'z5
(i) 5'x5'=5""=5°=15625,

(iii) (3%

B g
(i) 5+8'= - =5"=5"=3125

(iii) (37)=3""=3°=729

1Y 11’ 1331
(iv) |=|= 757 = 7998
12 12 1728
3 -3 1 i. 1 Bd
= -] = = — —_ —
W ["]‘ (E] 0erTw ty
2 4 (4)* 64

Using laws of exponent simplify.

{B-TK 5-1]- i+ ?-1

()8

-1
1
=|— 7
[15} *
157
=-—x-=100
171
Ifa=2andb=3thenfind the values of each of the following.
i) d"+b'=2"+3'=4+27=31.

(ii)

N 1 1Y (1 1Y (3+2Y (5Y 5 325
(iii} “+=| =[=4+=] = == | ====
a b 2 3 32 6 6 36

Find thevalue of xif.

a'¥b'=2+3'=8+9= 17,

) 1
iy 3=81 iy 27°=1 lili) 3™°= 7
(i() 3'=81 iy 2@ =1
3".____3“ =2H = 2@
x=4 =x-3 =0=x=3
1
i) 3%= —
(iii) P
ajw—az ;.T " 3;'.-1-!- - 3-1.:
3x—5 = 2% =3x+2%=5
Sx = =i s
> X 4

Mathematics-8
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Example5: Using prime factorization, express 144 x 750 as the product of prime factors.
Selution:  Byprimefactorization,wehave 5 | 144 5 | 750
2| 72 3] 375
2| 36 5| 125
2| 18 5] 25
(I S 51 5
3] 3 1
1
144 = 2%2:2x2%x3x3=2"% 3
and, 750 = 2x3x5x5x%5=2x3x5'
So, 144x750 =  2'%x3%2x3x5'=(2°x3'x5’)
Example6: Solveeachofthe following exponential equations.
(i} 7'=343 (ii) =1
Solution: (i) 7'=343 =7=7" (i) 2"'=1 =27=2" [v2'=1]
=x=3 =x-3=0 =x=3.
w; L]
E l Exercise W
1. Write the base and exponent in each of the following :
5 & 1
(@) 2 (b) (-5) © 5
2. Write each of the following in exponential form :
(a)  Sx5x5x5 (B 2xiutys 0 -
A S A | 625
(d)  (=2he(=2)x(=2)x(-2}x(-2)
3. Simplify and write the answer in the exponential form :
1 .
(a) STKEEX{T}" (b)  {=5) (-5} %(-5)°
4, Find the value of x:
fa) 57=25 (b) 2":2'=2" (c) (2)#(2)'=1
5. (a) Express729asapowerof3. (b)  Express343asapowerof?.
(c) Express—=128asapowerof=2.
b. Find the value of x, if :
(a) 2+2'+2'=192 (b) 2'+2°=2" (¢} 8%=37"
7. Evaluatithef?:lllﬂwn:g:: : 12V &8 * x27 x81°
(a)  3x'—{8x) +8(x) +(3x) (b) r "‘m €} 373" 81’
8. Express each of the following as a product of prime factors only :
(a) 108x192 (b) 363x132
g, Solve the following exponential equations: 1
(a) 67=1 (b) (V2)=2° € 3= &
Mathematics-8
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1. Express as a rational number in standard form:
(a) {_l,J (b) _(:_’;T (c) _{_5_]' (d) [3]
3 27 11 4
2. Expressinthe exponentialform:
g 243 16 -125
@ o 6 @ (2] @ 2=
3. Express as rational numbers:
-2y (3] G- w0 ()
o @-2x o |G @ (@
o (] w4
4 3 3 3 9
(@) [-_2] x[-j] (h) (%J x[}.J
3 4 5 3
4, Find the reciprocal of the following rational numbers :
@ (2] o (3) © (22) @ (2]
a o = el |2 -
[?J k‘ﬂ'J [EJ xgi
5 I"._._ 1 4 f ~,2
(e {1] () i} (8) [i] T
3 | =41 11 k?.:")
5. Find the absolute values:
(a) (i) (b) r‘_llJ (c) (E] @ [
-3 L 13 7 i
4 s
b. State which rational number is greater P or (ﬂ}
' 3
F
7 Find 12 rational numbers between i and (%]
4

(‘T‘) Laws of Exponents

Lag & be any rational and m and n be integers. Then we have the following identities.
(1 [Ej = (E) ) [gxgj" (2 ¢
(2) {
o (6] GG Ok
t :g]" [.b | | [

| o

3 SR
]

P
o | W

T

]

[]
=
3
W
=
C3

Ly

B . 2etdn® == X2z 4 o il s
&5 Y3 R b e w3 2 & 187




Example:  Evaluate and name the law of exponent used in evaluating the following rational numbers.,
w i wlf] wfE el
5 11 2 2
(e) [2) [ ] {f}[%] _:(E] (&) (—xiJ (h) [”ﬂ (i [lgi]
5 5 5 i1 5/7 13 11
-1
Solution : (a) (3] using the identity (E} :E =
3 b a
3 h d (a]—rh y (EJHI [3)—3 F(E]i B 1_25r
5 usmgt e identity b Y = 5 p 27
[t} 7 ]
J using the identity [bJ =1 = [—J =1
*H maseigeniy (3] <(2] (2]
using the identity b b b
AR
28

a m u L ﬂ M=n
—| # = == whenm>n,
) ) -]
[ SRR

5 125
] using the identity (E +(EJ :(EJ whenm=n.
b b b

E) _( ]'H 3] [E)—Ffi_(‘g}-a
5 5 5

- i 3
——3 using the identity {%] ... =[E] o

'\f—"-x-“_‘\
H
H

\
(GAEY mlru Pt | mtn-
=

[
o

-

(e) USIHgfhEIdEMIW

=, -

%]

l

*"'_“\r'"_‘“-xf_‘\
P
L

.H—""'\-‘ r“'__'\’U"JN
L |

|
P e .-l"\-._._...-r"

e ——
tnra WM
‘-__.F‘ ‘u._.-"

o
5
2] e 355

(8) |7%77) usingtheidentity | %~ i 5
) O3 e B2
7 11 7 11 7117 343 1331 456533
)

" \b
(5

3 d
3] 2 8

" \3) _F_37 .8 383 2im

)‘hfﬁ 125 27 125 3375

2/3Y 5
(h) | =5=| usingtheidentity [a!
c/d.

7 343
- Mathematics-8
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e ® e
'ﬂ‘ (i) (%312_1) using the identity [_:,x_;_J =[a Ic : =[§”§J
bl E;(E)
:(lxi.]nz = —].-—z[E XE]2 :(E]l = 20449
13 11 ( 7_2Y \7 2 14 196
13 llJ
‘? ‘z Exercise m
1. Write True or False for the following statements :
_3 S:I'.'I_ 3 0 1 3 ZI:I. ? 0
(a) (E) _[ﬁ] (b) Therec:pmtaluf [;] 15[5]
(¢) (100)°=  1000" (d) [[3] is reciprocal of 3°
(e} (110+110)°=110"+110"
2. Fillinthe blanks:
(@) (-5Px(=5) =(=5 s (b) (13)x%(13)=13" ...
(© [EJFK(ETZ(ET ........... (d) [EJEA{ET{ET ,,,,,,,,,,,
5) |5 5 3) 3 3
o
le) [‘_T]:[‘_?]:['_?]n ........... () 2"e27= [1)
13 13 13 2
3 1 1
(g) (-79) +(-79) =(_—}'g] ...........
Examples
Example1: Express the following in the form of rational numbers.
T 1 i 3 = -2 5 >
@ 2 ® (3 @ (3 @ (e (—]
1 1 ‘ A 4 7
Solution : (a) 2'3=5§“ =3 (b) (1] :[g] _16
3y (2Y 2 8 : Y 11
b [z] [z] P U R A
[ -5 ]‘“ { 7 ]" 7' 2401
{E‘} — =] — = r =l
7 -5 {-5) 625
Example 2 : Evaluate the following.
" g - - -3
o @@ wEGE w0
5) \‘5 7 7 3
Solution : (a) (Eﬁ erJ =[EJ =(EJ =.2i=.£
5] L5 5 5) § 312%
(b) [é‘” ? ’é]‘* {é]“ {zj 32
> 7) N7 7 7) 7 343
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Example 3 : Simplify— [—_2] x[—]

- FAEEE)

(5T x5 —7x-5  49x25 1225
2" 7o 2T 2' 16 16

-1\" (-1Y"
Example 4 : Simplify— [?J x[—]

3

Solution : [:a—lr x [‘;T = {:3—1]5 :{%T = (=3) % (-3)*

= (=3)"=(-3)'=-19683

Example 5 : (3'x77)+4"
i [131)*‘.4-1 H’Zi
olution. 3 7 =131 "
21
11 _21 4
(R TPl
4 T3 21x4=84
3 -1
Example6 : (27°+87) + [_J
3 1
w s AT (23 sl 2 5.2 8 5
Solution : (2 +8 )+ 2 N g 3 83 4%3 12
L . &
: 1" (1Y (1Y
Example 7 : Simplify— | = | +| =] +|—=
5 3 2
-2 -2 =¥
Solution: 1 + 1 +{1
5 3 2
=543'+2'= 25+9+4 =138
=3 -1
Example 8 : By what number should [1] be multiply so that the product is [:E] ?
Solution : Letthe number be x iy
1 1
5 <=3
- ® A= —
Vi 4
_25: x —_ -.i
-5
:H:i-}z
-5
4 1 2 -1 -2
I e e &
-5 2 -5 -1 5 . F
Example 9 ; By what number should ['__2] be divided sothat the quotientis [iJ ?
Solution : Let the number be x 27
-t Mathematics-8
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. ®
. F 4 ’ f’
ﬁ -3 -2
rf {_—2) +x=(i}
Q 3 27
3
['—_z] _[E i
X 4
2_? E 27 =27
-8 X 4xd
1 27 %27 ﬂ
X 4x4d 27
1 =%
X 2
=xx =27 =
P e e
B T
Example 10:  1f5""'+25=125, find thevalue of x.
Solution : 5%+ 25 = 125
= 51x+1 & 52 - 5d
= 51H-|. o 53 x 5?
= 51!] = 551-:‘
= 2x+1 = 5
= 2 = 5-1 = 2x=4
= X = i = =
2
*l Exercise m
1. Simplify the rational numbers and express with positive exponents :
-3 1 10 - 2
. E“J [“] (“J " (=] 5]
25 5 5
(d) (e) [E)
11,
- 4
2. Evaluate: (a) i xl:—lﬁ:l_! (b) (l) _-.(E]
(0] 44 7
(d) (-?] U (EJ (&) (2'x57)'+4”
3
—"1 3' . =1 =133
ermed 1 e +)
) [4} 3] () (34
3. Find reciprocal ;
5 s -1 -4
@ (3] (7T (b) (—_5] {—_5]
7 3 11 11
( 34

o (2] (3]

o [T

(c) [

=g

-6 }—2 ( _3 ]—2
o w | —
5., 4

f) (4 +87)"s ( 31_1
3
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4, Find the rational number which should be multiplied with 5 sothatthe product is 5] - ‘ &%
5. Find the rational number with which (—6) "should be multiplied so that the productis 9. v
b. Findthevalueof xIf:
(a) 77"'+49=243 (b} 3"+9=27
-1 -2
3 6
; A If x={—| x|=| , findthevalueofx”.
4 9
8. Show that:
(a) 2w2=2™ (b) (=27)"%{=27)=(-27)"
_2 =3 _2 —4 2 =3 4{=d| E ? 2 ? 2 B I
o (3)+3) -(3) @ (345) (%))
3 .3 .3 " i B | 11 3
9. Find the value of x such that :
- 3 -3 g E 5 18
3 3 3 343 343 7
o (3 ) -0 o ()50
4 4 4 8 8 2
& - L] L -
(,--) Using Exponents for Scientific Notations
Sometimes we come across very large or very small numbers. Which when expressed in digits or numbers become
very difficult to understand. Such numbers are written in the form of powers. In science we come across very large
numbers suchas—
(a) Distances of star, sunand moon etc.
{b) Agesofearthand universe.
(c) Speedoflightand otherrays.
Aswellasverysmall numbers such as —
{a) Sizeofatomsand molecules.
{b) Size ofunicellular organisms.
{c) Size of blood cellsand other cells.
Expressing these numbersin the form of powers is called Scientific Notation.
In scientific notation we simply shift the decimal after the extreme |left non zero digit.
Example1:  Changethe number 3000000000000 to scientific notation.
Solution : 12 zeroes succeed the digit9
itcanbe writtenas9x 10"
Example2:  Changethe number 9365002.01 to scientific notation.
9365002.01
Solution : —x10°
olution P
= 9.365002 % 10"
= 9.4x10° approximately.
-‘
— Mathematics-8 . 35
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Solution :

Change 0.000000934 to scientific notation.

.|
0.000000934 x 107 _ 9.34

Mathematics-8

10’ 10’
=9.34x10"
Example 4 : Change ; into scientific notation.
1000000
Solution : T - -3 -3x10°
1000000 10°
Short Cut Method
Example1:  9365002.01
Solution : 9.365002x 10" or 9.4x10°
Because the decimal has shifted six places towards the left.
Example2:  0.000000934=9.34x10"
Because the decimals has shifted seven places towards the right.
The digits onthe left of the decimal are denoted by the letter k. The power of 10is
denoted by n. Therefore the scientific notations are numbers of the form of k= 107,
That is, when we say that n =5. It means that the power of the 10is 5 or 10",
Example3:  Changethe number936520003.03 to —
{a) n=5 (b) n=7 fc} n=8
Solution ; (a) n=5
=Kx10°
Shift the point five places towards the left
9365.2000303 x 10° or  9365.2x10°
(b) n=7
=K %10
=93.652000303x10" or  93.65x10’
e} n=8
Kx10'
=9.3652000303%10° or  9.4x10°
A :
«  Exercise B
1. Express in scientific notation orin the form of k x 10" with value of n given:
(a) 190000000,n=8 (b)  12300000000,n=9
(c) 0.0000000000000037,n=-15 (d) 0.0000000066,n=-9
3 Write the following numbers in the usual form:
(a) 9.5x10 (b) 9.8x10° () 6.5146939x10
(d) 3.8x10" (e) 1.001x10" (f) 65%10
T o
g op
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Example5: (27)2 = [ 1

Express the number 71865000000 in the form of k= 10", where:
(a) n=10 (b) n=9 {£) n=7 {d) n=6 (e} n=RB
Expressthe number0.00003984 in the form of K x 10" where :

(a) n=-7 (b) n=-6 (e} n=-5

Reexpress the following statements with theirnumbers in the form of scientific notation with k=1.

(Hint k = No of digits counted from left to right)

(a) Thespeedoflight is approximately 300000 km/second in the vacuum.

(b) Thespeedaflight is exactly 299792.5 km/second in the vacuum.

(c) Theuniverse isapproximately 8,000,000,000 years old.

(d) Theearth isapproximately 6,000,000,000 years old.

(e) Themeandistance of sun fromthe earth is 150,000,000 km.

(f} The massoftheearthis 5980,000,000,000,000,000,000,000,kg.

(g2) Theunitangstrom (A)is used to measure radii of atoms and molecules and wavelength.
(Hint: 1A =0.0000000001 m.)

(h)  Eachdayin Delhi 1050000 kg of pollutants are released.

(i)  Theearthhas1,353,000,000 km’ of sea water.

(j)  Theseawatercontains 13,61,10,00000 kg of gold.
1

(k)  The unit micronis used to measure microorganisms. 1 micron= —— m.
1000,000

Negative rational numbers as exponents

1 1
Ezﬂ“”aj- (277 ]" -(iJz?xZ?)

Solution: 1 1 1

Y3x3%3x3x3x3  3x3 9
Laws of exponent for rational exponents. If x and y are any rational numbers different from zero and a, b

are any two integers then we have the following laws of rational exponents.

i) #xx =5 i) ¥ =x" (i) [5_ = X
x" ¥ ¥
o' .
a l Exercise m
1. Express each of the following in exponential form:
(a) ¥34 () 427 © 425 @ 3>
2. Express each of the following as radicals: 6 1V
(a) 21" 6y, 27 (c) (335)" (d) [E]
Mathematics-8 37
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L
: Express each of the following with positive indices:
i - =3 7. -
(a) «x by x™° (c) X (d) Exlw
4, Simplify :
1/2 E Jri K”; 124 5el
(a)  x"xx (b) — fe)  (x7) (d) ()
5. Evaluate the following : X 1 I~z
a) 8" by 277°° ¢) e d [—)
(a) (b) © 1 O
6. Determine x so that:- (a) 5% 5"'=5" (b)  800=8x10"xx "
7. By what number should we multiply 81" ""so that the product becomes 3™ ?
8. If4"—4"" = 24 then find the value of (2x).
g, Determinexandysothat3™ =8land81™ =3.
10. Evaluate the following

(a) (3'+47)" (b) (5+127)" (c) 37 =349 (d)  (0.04)"
Radicals : If @ is a rational number and n is a positive integer such that the n" root of ai.e. J.:_: ora'"isanirrational
numberthenitis called a*" radicals.
Example : JE_, or5' since 5isarational number and 2 is a positive integer such that 5" or JE is an irrational
numbenSnJg isaradical ofindex 2.
Pureradical: Aradical that contains no radical factor other than 1is called a pure radical.
Example : \E 32 and {E are pure radicals.
Mixed Radicals : A radical which has a rational factor other than unity. The other factor being irrational Is called a

mixed radical.
Example : Szfi {)’ﬁ and 2 {E are mixed radicals.
Simplest form of a square root radical : A square rootradical is said to have in simplest form if —
(i) Thereisno fractionin the radical.
{ii) Mo perfect square is a factor of radical.
Example6 : Express }E initssimplest form:

63

Solution : wehave [125 Jizs

63 63

_J5x5x5 /57 x5

3x3x7 P x7

_\(5_2 ﬁ zéxﬁ
T 3 7

-Ex 5x7 = _5_ " 5x7
3 \7x7 3 J7
5 35 5

=—x— = —x»f35
3 7 21 J_
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Example 7: Simplify: 1 ‘Q‘
0 VIBeVEo-V3 () JBA+sE i) =7 ¢
Solution : M Ji8+50-+32 =.ox2 + V25x2 - 16x2
= J37x2 o+ 5T x2 - ax2
=32 +s52 - a2
=(3+45-4N2 = 442

“i] JB_4+E:%:E:JE =J22_x3.—_2.“|'r?_}

T 6+V3_ 6+V3 _6+V3_6+\3
6-v3 (6-43) 6+y3 52_(,‘,@} 36-3 33

Multiplying the numeratorand denominator by 6+ @

-y
‘? 4 Exercise

1. Express the following radicals in exponential form:
@ 5 B 7 © @ g
2. Express the following as radicals in each case. Find the radical and the index:
12 1 6"
(a) 16 (b) 125 (c) (E)
3. Express each of the following as mixed radicals :
(a) 18 (b) 405 (c) /108 (d) 300
4, Express each of the following as pure radicals :
(a) 246 (b) 745 (c) 45 (d) %,E (e) 10413
5. Express each of the following as a mixed radicals in the simplest form::
fa) 125 (b)) V112 (0 192 (d) 75
6. Simplify
@ J6xv3 (b) O6:v12 () [300-vAB+\TS-V27  (d) (7/2+5)(742-5)
7. Simplify :
(a) V126 xV63 x Va5 (0) (5 +2F +(/5-2F
V147 x 243
- Mathematics-8 39 BN
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Exponents are powers to the numbers called bases.

Very large and very small numbers are expressed in the form of exponents for convenience.

@™ - (&)

1 \” 1+ i m . n 1=
o ] “a I a i
OEORE -
I b b B b b
g =
B O N gxg] ! _(-’ixi
x5 8 ) . G
i bod
" ’E)
[a;h] b . fa 1,
¢/ d (i d nl a
i

A radical that contains no rational factors other than 1is called a pure radical.

A radical which has a rational Factor other than unity. The other factor being irrational is called a mixed |

radical,

1. MULTIPLE CHOICE QUESTIONS (MCQs):

Tick (¥ ) the correct options.

(a)  Which ofthe followingis correct for (-1)?

(i) -1 (i} 0 i Lily 1 | (iv)
(k) Thereciprocal of 2 is equal to—

i 2 ‘o 2 | iy 2 | (iv)

| Ay 1] — I —_— v

22 22 ' 2

(c] Whatisthevalue of 'm'for which (-4)""x (-4) *=—647?

N 4 | (i) -4 | (i) 3 ] {iv)
(d) Whatisthevalueof11”+11""?

() 111 | (i) 31 | li) 144 _| {iv)

(2] 64 Canbewrittenas.
343

(i ;; (i) [2}4 | i) [E] | (iv)
7 7

20
none of thesa
64

H o
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(f] The productofd®and4’is equalto—

M 16 ) i) a8’ | (i) & iy 4 J
{g) Whatisvalueof'x'in3"= Tsj;l?
(i) 1 (i} —1 A iy 0 J (iv) =2 |
(h)  2"'+2%isequalto-
iy ¥ (i) 2" | (i} 4° | (iv) 4
2. Write the base and the exponent in each of the following :
(a) ['—1J (b) (-18P (€ (25 (d) [EJ
9 ) 19
T8 1 2
(&) @) M s ®) (2x3) () 2+2
3. Simplify the following:
. 27 (2) s,
@) 646 o )+l @ e
_a S‘L _3 F 1 ?* 1 5
W 1g) LUs e \g) (9
4, Find the value of 'x' in each of the following:
. 21" 16 " G
{a) §=125 (b) (2%x2)'=2 (c) [_3] =E (d) (gxo)=0"
5. Simplify the following:
d!xﬁuxha @ oy i Oy 0 ayd .__].'dx is
(a) prepRreTer) (b)  (6°+77) (€]  (2°%3°x4°) (d) [3J [3J
6. Find the value of x for each of the following:
E.a] x&_i_xa: 1 {b:l [i]gy{i]{z[ijzhi
16 15) 15 15
7. Find the value of psothat [E] x[i)_ =[i)n
5 5 5

-

Simplify the following:

0w WO W e
. 3 3 5 7 4 5

1 Thevalueof (2') isequalto ...,

Q LR
2. The value of [EJ 2[3] B e verss srnsanerasnpenss
i 3
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To verify the law of exponents experimentally when the bases
aredifferent, i.e. x'sy' = (xxp).
Glazed paper, white papers (to note the results), sketch pens,

fevicol and chart paper.

Procedure : 1. Takeaglazed pager and fold it twice as shown..
Step 1:
Step 2:
Step 3:

Stepd: Unfoldthepaper

Now the creased paper represents 2'=4.

e e T e R e e T T T g N T Tk o e N S e |

5 . o | Mathematics-8 -.v:
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. pe =} of
T e R e e R e e a S R acheri o - r
2, Take another paper and divide it into three parts, colour them and fold then as shown. } ‘

Step 1:

]
3

i |

Step 2: Divide the folder paper again intothree parts and fold again itas shown.

This creased paper represents 3'=9,
3. Takeanother paper and divide itinto 6 parts.

- Mathematics-8
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Squares and Square Roots

LA R L L LA L L AL R Ll Pl L Rl R L bl Rl Ll bl L L]

We have studied the numbers with powers. The numbers with the power of two are called squares and numbers
itself are called square roats. The number which can be expressed in the form of square roots are called perfect
sguares.

Perfect squares can be expressed in the form of square roots by prime factorisation method or long division
method. The numbers which are not perfect squares can also be changed to approximate square root number
called approximate square roots,

If x and y are natural numbers such that x=y" then x is the square of the number y called square number of perfect
square. All natural numbers are not perfect square. Fox example, 6,18, 60,30 are not perfect squares. Because
they cannot be expressed in the form of square roots. The numbers from 1 to 100. There are only 100 perfect
squares from 1to 10,000. Some of the numbers which are perfect square are given in the table.

1 8 64 15 225
2 4 9 81 16 256
3 10 100 17 289
4 16 11 121 18 324
5 25 12 144 19 361
6 36 13 169 20 400
7 49 14 196 25 625

Characters of Perfect Squares

1. Thesquare numbers of perfect squares usually end with 0, 1, 4, 5, 6, or 9. But it is not necessary that all numbers
ending0,1,4,5, 6or9 are perfect squares, Of course the perfect squares never end with digits 2,3, 7and 8.

2. (a) Thesquares of numberendingin 1and 9with 1.

Example : 1'= 3 19°= 361 99° = 9801 9° = 81
21°= 441 101° = 10201 11" =121 29° = 841
(b) The numbersend with 2 or 8 their squares end with 4,

Example 2'= 4 12° = 144 22° = 484
8= 64 18’ = 324 28" — 784
(c} The squares of numbers ending with 3and 7 end with 9.

Example: 3= 9 13 = 169 23" = 529
7'= 49 17° = 289 27° = 729

P Mathematics-8 45 -‘
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Example

Example

Example :

Example:

Example :

Example :

Solution:

Example :
Solution :
Example :

Solutian:

~
Dt

‘ Example :
]

(d}) The numberswhichendin4or6, their perfectsquaresendin 6.

4'= 16 14' = 196 24° = 576

6= 36 16’ = 256 26" = 676

(e) The perfectsquares of numbersthatendinOor5endinOor5.

5 =25 15" = 225 25" = 625

10° = 100 20° = 400 30° = 900

(f) The perfect squaresleave aremainderof 0 or 1, when they are divided by 3.
12 16 27 a5

336 349 )81 3256

-3 =3 -6 -24
®xb 19 ? 1B
- B -18 21 -15
oK 1 WK 1

(g) Ifxis a perfect square then 2xis never a perfect square.
5°=25, 25is a perfect square.
2x25=50,50is not a perfect square.
That s, if a perfect square is doubled. It would never be a perfect square.
(h)
(n+1Y=n'=(n+1+n)(n+1=-n)= [(n+1)+n)
(i) 25-24'=25+24=49
(i) 69°-68'=69+68=137

For every natural number_n. We have

The difference of squares of two numbers

is equal to their sum, i.e, for every natural

number n, we have.

(n+1)" n" = (n+1+n) (n+1-n)
= {{n+1}+n}

for example, 28° - 27°=28+27

(i) Foreverynatural number n. We have
n'=5Sum of first n odd numbers.
7'=143+5+7+9+11+13=49
(i) Fornaturala,bandc, (a'+b')=c
Such numbers are called pythagorean Triplets.
(k) Ifnaturalnumbera=1,thenwe have
(2a,a'—1, ¢+ 1) as a Pythagorean Triplet.
Letanatural numbera=3. Find the Pythagorean Triplets related to a.
20=2x3=6, a-1=3-1=8, @+1=3'+1=10.
There Pythagorean Tripletsare 6, 8, and 10.
Find the sum without adding, 1+3+5+7+9+11+13+15
8'=64
Express 81 as the sum of odd numbers.
81=9'=1+3+5+7+9+11+13+15+17
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@ Square Roots ‘ a’

Let the two numbers be x and y, such that x =" then y is the square root of x. If x is a perfect square its square root
will be anintegeral square root. If x is not a perfect square its square root will not be an integeral sguare root.

O Properties of Square Roots

1. Thesquare roots of even numbers are even and square roots of odd numbers are odd.

2. Ifanumber endsin even number of zeroes. It is a perfect square. The numbers of zeroes of its square root will
be half of zeroes of the perfect square.

3.  Allnegative numbers are not perfect squares. Therefore negative numbers have no square roots.
4. Ifanumber has asquare root then its units digits must be 0, 1,4, 5, 60r 5.

5. Numbersendingin2, 3,7, or 8 are not perfect squares. Hence they have no square roots.

O Finding Square Roots by Prime Factorisation Method

Observe prime factorisationof 8, 12and 18

8=2x2x2, 12=2x2%3 18=2x3x3
Can the numbers 8, 12 and 18 have square roots? No! They do not have square roots because their prime
factorisation is not paired. Prime factorisations of perfect squares should have the following characters.

If xis a prime factor of numbery then xx xis a prime factor of y'. Conversely if x x x is a factor of y' then x is a factor of

yand xisa prime number, A
o :
* { Exercise JEN)

(a) Squaresofnumberssuchas11’,111°,1111" form beautiful patterns.

1. ‘WriteTrueorFalse.

(b) Perfectsquaresleave a remainderof 0 or 1 when divided by 7.

{c) The perfectsquare of numbersending in0alwaysendin0.

(d) Double of perfect squares never form squares.

{e) Numbersending with2, 3,7, 8 never form perfect squares,

(f) NumberswhichendinO,1,4,5 or6are always perfect squares.

(g) Thesquaresof numbersendinginlor 9mayormaynotendin lor9.
2.  Which of the following numbers are not perfect squares.

(a) 5017 (b) 32453 (c) 9728
3. Find unitdigit of the following numbers if squared without actual calculation.
(a) 62958 (b} 88990 (c) 36827
(d) 1234 (e) 372 (f) 61
(g) 2863 (h) 350 (i) 99999
4. Verify that the following numbers are not perfect square.
{a) 3567 (b) 3058 (c) 63453
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11.

If the following numbers are sguared, which of the following would have an even number as its square

root?

6521,3332,53904, 69, 30,37

Which of the following numbers will have an odd number at its units place if squared?
(a) 12345 (b) 999 (c) 2221

{d} 6356 (e) 2934 (f) 6358

Find the sum without adding :

(a) 1+3+5+7+9

(b) 1+3+5+7+9+11+13+ 15

{c) 1+3+5+7+8+11+13+ 15+17 +19

{d) 1+3454+7+9411+13+ 15417 +19+21+23

Express the following as the sum of odd numbers.

(a) 49 (b) 81 (c) 36 (d) 121
The smallest numbers of Pythagorean Triplets are—
(a) 3 (b) 5 ) 7 (d) 8

Find the other two numbers.

The biggest numbers of Pythagorean Triplets are -
{a) 17 (b) 37 {c) B2
Find the other two Pythagorean Triplet numbers.

Fillin the blanks :

(i) 17=1

(i) 2=1+3

(iii) 3'=1+ 3+5

(i) ll=d e + +7

(V) 7 =1+ e, + + + * T

@ How to Find Square Roots by Prime Factorisation

Find prime factorisation of the perfect square. Group the similar primes in pairs. Out of

each pair of prime numbers of prime factorisation, choose one prime. Find the product

of prime numbers choosen. This productis the square root of perfect square.

Example1: Findthesquareroot of 6400 by prime factorisation method
Solution : BA00=2x2x2x2x2x2x 2x2x5x5

Iiﬁqu;;-:zx 2x2x2x5=80
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Example 2 :

Solution:

Example 3:

Example 4 :

Solution:

Example5:

Solution :

Example

Solution:

G

What is the least number with which 9408 should be multiplied to make it a
perfect square?

Q40B=2x2u2x2nm2x2n TuTx3

In a prime factorisation of 9408 all the numbers except 3 are in pairs. To make
it pair we need another 3.

Therefore, the least number with which 2408 should be multiplied to make it
perfectsquareis 3.

9408=3=28224

Find the least number with which 2352 should be divided to make it a perfect
square.

2352=2x2x2x2x7x7x3

In the prime factorisation we see that all the factors are in pairs except 3. Had
the number 3 not been these in the factorisation the number would have been
aperfect number. To remove it we have to divide it

by 3. 2x2x2x2x3xTx]T -784

3
Find the least square number or perfect square divisible by each of the

numbers4,8,9and 10.
Thel.CMof4,8,9,&10=360
= 2x2x2x0x3Ix3

In the prime factorisation the factors 2 x 5 do not form a pair.
360x2x5 =3600
3600is the least square number divisible by 4, 8,9, and 10.

An army commander has 2025 soldiers with him. He wants to arrange the
soldiers in such a way that number of rows of soldiers are equal to the number
of soldiers, Find the number of soldiers in each row.

Let the number ofsoldiershe = x

Letthe numberrowsbe = x

n

Total number of soldiers = xxx=x
2

X 2025=5x5%x3x3Ix3 =3
V2023 _ ginus-us

There are 45 rows of soldiers. Each row has 45 soldiers.

Show that 63504 is perfect square, Also, find the number whose square is
63504.

Resolving 63504 into prime factors we obtain
B3504 = 2w 2x 2 x2x3xInInIxTx7

9408

4704

2352

1176

]wlulw[wlm P i s | 2

294
147
49

|

[y

2352
1176
588
294
147
49

~ |~ o o]

7

4,8,9,10

2,4,9,5

1yadptch

1,95

o

L LT L I S R

[2%]

'l

|w|ow|w|w|o |

-!_h

2025
405
81
27

Grouping the factors in pairs of equal factorswe obtain 65504 = (2% 2)x (2% 2)x (3 x3) x (3= 3)

x(7x7)
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P 1. Clearly no factoris left over in grouping the factors in pairs in equal factors. So 5| 63504
‘a__ 9 63504 is a perfect square. 3131752
Again63504 = (2x2x3x3x7) 2115876
= [Grouping first factorin each group] E 7938
= 252 _3_ 3969
Thus 63504 isthe square of 252. % iiia
Example 7:  Which of the following perfect squares are squares of even numbers : 121, 225, E 147
256, 1296, 65617 7] 49
Solution : We know that squares of even numbers are always even. 7
256 and 1296 are squares of even numbers. !
256=16, 1296=36
Example&: Whichofthe following triplets are Pythagorean ?
(1,2,3),(3,4,5),(6,8,10), (1,1,1)
Solution ! We know that the three natural numbers m, n and p are called Pythagorean triplets if
m+n'=p’.
() 1'+2°=3'=1+4=9=55=9
But 5#9
(1,2,3) are not Pythagorean triplets.
(i) 3+4°=5= 9+16=25= 25=25,
(3,4, 5)are Pythagorean triplets,
(iii) 6'+8°=10"=36+64=100=2100=100
(6,8, 10) are Pythagorean triplets,
(lv) '+1=1"=1+1=1=2=1
But 2#1
(1,1, 1) are not Pythagorean triplets.
!
‘? ’l Exercise m
1. Which of the following numbers are perfect squares?
{a) 484 (b) 941 (c) 576 (d) 2500
2. Findthe smallest number by which the given numbers must be multiplied so that the perfect square.
(a) 23805 (b) 12150 (c) 7688
78 50 Mathematics-8
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11.

Some short-cuts to find squares : In order to find the square of a number we multiply the given number by itself,
The multiplication is convenient for small numbers but for large numbers multiplication may be laborious and time

consuming, In this section, we shall discuss some short methods for finding the squares of natural numbers

Which of the following numbers are perfect squares?

11,12,16,32,36,50,64,79,81,111,121

Using prime factorisation method, find which of the following numbers are perfect squares.

189,225,2048, 343,441, 2916, 11025, 3549

Find the greatest number of two digits which is a perfect square.

Find the sguare root of each of the following by prime factorization.

{a) 441 (b) 1764 (c) 4096 (d) 8281
Which of the following numbers are not perfect squares?

(a) 81 (b) 92 (c) 121 (d)132
Guess and verify the sguare roots of =

(a) 27x27 {b) 196 (c) 38x38

Final the square roots of 121 and 169 by the method of repeated subtraction.

Write the possibie unit digits of the sguare roots of the following numbers which of these numbers are odd

square roots.
(a) 9801 (b) 99856 (c) 998001
Write the prime factorisation of the following numbers are hence find their square roots.

(a) 7744 (b) 9604 (c}) 5929 (d) 7056

without using actual multiplication.

Column method : The method is based upon an old Indian method of multiplying two numbers.

This method used the identity (a +b)" =a" + 2ab + b” for finding the square of a twa digit number ab (Where a is the

ten digit and b is the unit digit). We follow the following steps to final the square of two digit numbers ab (where ais

the tens digit and bis the units digits)
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'«‘ Step1: Make three columns and write the valuesof a', 2 x a x b and b” respectively. As an illustration let us take

f-"“ ab=57

Column| Columnl Column il
a 2%axhb b
25 70 49

Step 2 :Underline the unit digit of b’ (In column 111) and write it below the column, Now add the tens digit of b’
column to the resultof 2xaxb incolumnl.

a 2xaxb b’
25 70 9
+4
=74 g

Step 3: Underline the unit digit in column Il and write it below the column. Now add the tens digit of column |l to
the result column a“and write the result below the same column.

Columnl Column i Columnlil
g 2xaxh b
25 70 49
+7 +4
=32 =4
4 9
Stepd:  Underthe numberincolumnl.
a* 2xaxb b’
25 70 49
+7 +4
=32 =74
32 4 9
Step5: Write the underlined digits 4 at bottom of each column to obtain the square of the given number.

Inthiscase, we have 57 =3249,

Diagonal Method. This method is applicable to final the square of any number irrespective of the number of digit
in the number. We follow the following steps to final the square of a number by this method.

Stepl:  Obtainthe numbersand count the number of digitsin it.

Step2: Draw the diagonals of each sub square. Asanillustration, let the number to be squared be 349,
™
52 Mathematics-8
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Write the digits of the numbers to be squared along the left vertical side and top horizontal side of the ‘9

Step3: T,
squares as shown below. 3 4 g _ a"
Example: 1 0+1=1 0 1 2 Y,
Carry 1 9 2 7
1+9+1+1=12 1 1 3
Carry 1 2 b 6
1 ynavi+2+2+42411 - 3 8
7 6 1
8 Carry 2
T+3+6+43+7+2=28 349 = 121801
Carry 2
b+ 8+6=20
Example: Find68°: 6 g
4 3+1=4 3 2
Carry 1
6 6 8 8
4+6+4+2=16 4 G
Carry 2 8 4
8+6+8-22 ° 68° = 4624
9 4

Remark : Thediagonal method can be applied tofinal square of any number irrespective of the number of digits.

1

]

Example 1: (1) Find the squares of the following number using column method. Verify the result by finalising

the square using the usual multiplication.

1. 25 2. 37 3. 54 4. 71 5. 96
(2)  Find the squares of the following number, using diagonal method,

1. 98 2.273 3. 348 4, 295 5 171
(3) Findthe squares of the following numbers.

1,127 2..575 3. 512 4, 95 5. 852
(4) Find the squares of the following number using the identity.

(a+b)=a'+2ab+b’

1. 405 2. 510 3. 211 4. 625
[3) Find the squares of the following number using the identity.

(a=b)'= 20-2ab+b’

1. 3585 2.:99 3. 575 4. 498

Square Root: The square root of a number ais that number which when multiplied by itself givesa as
the product.

Thusif bis the square root of a number a then

bxb=a orb =a
Thus square rootofa numberaisdenoted byv’; it follows this form such that

1!.1:""E & b'=a.

i.e. bisthe square rootofaif and only if o isthe square of b.
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P ﬁ‘ Example 2 : (1) 4 =2 because2’=4
" ‘

(2) 49 =./7 because7°=49

(3) 324 =18 because 18'=324

Remark:  Since 4 = 2’ = (=2)’ therefore 2 and =2 can both be the square roots of 4. However we agree that

square root of a number will be taken to positive square root only thus Ja=2,

Properties of square roots:

Property 1: fthe units digits of a numberis 2, 3, 7 or 8 then it does not have a square in N (the set

of natural numbers.)

Property 2: The square root of an even square number is even and that root of and odd square

numberisodd.

Property 3. [fanumberhasasquare rootis N, then its units digit mustbe0, 1,4,5,60r9.

| Unit digit of Square 0

1

+ |

| Unit digit of root 0

lor9

Zor8 ‘

Property 4: Negative numbers have nosquare rootinth esvster;'l_ of rational numbers.

Square Root of a Perfect Square by Prime Factorization

Inorderto final the square root of a perfect square by prime factorization. We follow the fallowing

steps.
Procedure.

Step 1: Obtain the given number.

Step2:  Resolvethegiven number into prime factors by successive division.

Step3:  Take onefactorfrom each pair.

Stepd:  Findthe product of factor.

Example3: Findthe sguare rootof8100.

Solution ! Bl00 = 2x2%3x3Ix3IxIn5x5
8100 = 2x3x3x5=90

I P P I T N b

8100
4050
2025
675
225
75

25

5

Example4: Find the smallest number by which 9408 must be divided so that it becomes a perfect square. Also,
Find the square root of the perfect square so obtained.

9408 = 2x2x 2xdx 2x@xTxFx3,

Hence, as 3 doesn't make any pair and dividing by 3 will make the 9408

a perfect square,

Square root of the obtained perfect square will be —

2x2%2x7=56

el oo [ [0 |

Mathematics-8
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Example 5:  Findthe square root of the following by means of factors : 23|529 _I : é;
(i) 529 (i) 298116 23| 23 6 v
1
Solution: (i) 529 = 23x23
~o529 = +/23x23 _2]298116
21145058
=23 374529
(i) 298116 = 2x2x3x3IxTxTx13x13 324843
o 298166 = 2x2 x 3x3 x 7x7 x 13x13 _7| 828
_7]1183
= 2x3%x7x13 = 546 13 169
Example 5. 1764 students are sitingin an auditorium in such a manner that there are as many 13 13
students in a row as there are rows in the auditorium. How many rows are there | 1
inthe auditorium?
Solution:  Because number of rows and number of students in a row are equal. Therefore 711764
we mustfind the square root of 1764. 3 882
1764 = 2%x2%x3x3x7x7 _34-?-!1
ToA1764 = 2x2x3x3IxTx7 —314?
7] 49
= P?x3x7 7
= 42

»* No. of rows in the auditorium =42

Square roots of perfect squares by method of long division

When the square numbers are very large. The method of finding their square roots by prime factorisation
becomesvery lengthy and difficult also. In such cases, we use the method of long division to find the square root.

Letusillustrate the division method by the taking the number 54776.

Step 1: Place a bar over every pair of digits starting form the unit digit. 2—%
Step 2 :Bring down the number under the next bar to the right of the remainder. 4
54776 = 234 i%
Step3:  Double the quotient and enter it with a blank on the right or the next digit of the ngm
next possible divisor. 1876
Stepd:  Guessthe largest possible digit to fill in the blank and also become the new digit in Jo

the guotient.
Step 5 :Bring down the number under the next bar to the right of the new remainder.

Step b :Repeat above steps till all bars have been considered.

Mathematics-8
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¢ ﬂ‘ Example7: (1) Find the squareroot of : (i) 4489 (i) 46656 (iii) 54756 (iv) 390625
k- ‘ (i) @M ]2 (i) L 625
— 87 __2]2%665% (%% 6 | 390635
6 14489 |4 | a 36
RE: 41 |x 66 13127 1221308
127|889 14 129 244
S— A 426| 2556 "264| 1856 1245|6225
% __ | %356 1856 6225
s 4489 = 67 2 BRE %
- | 46656=216 - 54756 =234 .. [390625=625
_|135
(2) Find the least number which must be subtracted from 18265 to make it a perfect 6 | 18265
square. Also, find the square root of the resulting number. 11
Now we find the remainder in the last steps is 40. This means if 40 be subtracted from the 23| 82
given number the remainder will be zero and the new number will be a perfect square. b9
Hence the required least number =40 265| 1365
18265-40 =18225 11325
Also 18225 =(135)° 40
@ 1 Exercise w
1. Do the following numbers have perfect double powers in their prime factorisation ?
(a) &0 (b) B4 (c) 81 (d) 98
2.  Findsguareroots by prime factorisation.
(a) 7056 (b) 8100 (c) 9216
(d) 11025 (e) 225
3, lustify if the numbers are perfect squares and if so find their roots.
(a) 15876 (b) 17424
4. Find the least number with which the numbers 1575 should be multiplied and divided to make it a perfect
sguare.
5. Bywhat numbershould the number 726 be multiplied to make it a perfect square?
6. Thestudents of a class arranged a picnic, Each of the students contributed as many rupees as the studentsin the
class. The total contribution was ¥ 1225, Find the strength of the class.
7. Findtheleast square number whichis exactly divisibly by each of the numbers 2,5, 8,12, 15and 20.
8. Findtheleast square numberwhichis exactly divisible by each of the numbers 3,5,6,9, 15and 20.
> -
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Square Root by Long Division Method

Example : Find square rootof 10 ,Cnrr%n:t up to two decimal places.

Y- - . 3,365
Solution: 102 ==2=10.66666....., 1 | 10.66666G
3 3 A .I[{ |
62| 1 b&)
124},
G LT -
i - 'JJ; =3,255n
S i
b {up to 2 dacimal 6525 places)
Ba4]

O Steps of Long Division Method.

1.  Groupthe digits of perfect square in pairs by underlining it. Starting with the digits in units place. Each pair of
the digits and the remaining unpaired digits if any are called the periods.

2.  The paired or unpaired digits at the highest place value is the first period. Find the largest number whose
square is just equal to or just less than the first period. Write this number as divisor as well as the quotient.

3.  Subtract the product of square of the divisor from the first period and bring down the digits of the next
period. These digits along with the remaining digits if any become the new dividend.
Now doubie the quotient or the divisor as both are equal and write the number by the side of the dividend.

5. Think of another digit which when multiplied by itself and the dividend brought down is just equal to or just
less than the dividend.

6. Write the product below the dividend accordingly and subtract. If remainder is not zero repeat the

procedure till we get 0 at the remainder place. The quotient obtained is the square root of the perfect
square.

@ Advantages of Long Division Method of Finding
Square Root, Over Prime Factorisation Method

1.  Thelongdivision method is a quicker method to find square roots of perfect squares.
2. Longdivision methods are suitable for finding square root of long and big perfect square numbers.

3.  Long division method can be used to obtain square roots in decimals of numbers, which are not perfect
squares.

Example : Find square root of 17424 by long division method.

L 132
Solution: E 17424 = ? 1 iasa
+1 |1
23 174
13 |69
262 | 0524

+2 10524

264 | 000 ~..| 17424 =132

Mathematics-8
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2 ‘,\‘ Example :  Findthe square root of 10609 by long division method 103
Ve Solution: /10609 = ? 1 | 10e09
+1 |1
20 | 006
+0 | 00
203 | 0609
+3 | 0609
206 | 000 Lo 10609 =103
Example : Evaluate — /66049 _25'__‘" -
Solution : 2 | 66043
+2 |4
45 | 260
51225
507| 03549
+7 | 03549
514| 000 .. +/B6B049 =257
Example : Find the greatest number of 4 digits which is a square number. 29 _
Solution: Thegreatest4 digits number is 9999 trying to find square root of 9999, 919998
The remainder shows that 9999 is not a perfect square and 99° is 198 s [ -
189 | 1899
lessthan 9999.
Therefore, 9999 —198=9801 913701
Hence, 9801 is the greatest four digit number which is a perfect 198 | 0198
square.
32
Example : Find the smallest four digit number whichis a perfect square. 3 | 1000
+
Solution : The smallest four digit number is 1000. Let us try to find out the square root $13
62 | 100
of 1000.
+2 | 124
The division shows that 1000 is not a perfect square the required
numberis (124 -100) + 1000 =24 +1000 =1024 Ans.
257
Example : What should be subtracted from 66060 to make it a perfect square? 2 | 66060
Solution: Letustrytofind outthe square roots by long division method. +2 |4
The remainder shows that the no. 66060 is greater by 11 to be a 45 | 260
perfect square. +5 225
Requirednais: 66060—11 = 66049 207 | 3560
+7 | 3549
514| 0011
-
58 Mathematics-8
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Example : What should be added to 5600 to make it a perfect square ? 74 ‘*‘
Solution: Letustrytofind outthe square root of 5600 by long division method. 7 | 5600 ‘
We observe that 74" =5476< 5600< 5625= 75" il S
. . 144 | 700
Therefare, the required number to be added is | s76
75 =5600=5625-5600=25 148 | 124

25 should be added to 5600 to make it a perfect square.
Example : Find the cost of creating a fence around a field whose area is 4 hectare at the cost of T 45 per meter.
Solution : 1 hectare = 10,000m’
Areaofthefield = 10,000mx 4 = 40000m’

Cost of fencing

Perimeter = Cost
&% Side

Areaofsquare = §°
g = yAreaof square field

- J40,000m*
= 200m
Perimeter = 4x200m=800m
Cost = 800m x45

Perimeter

1]

= ¥36000.
® '.
‘ 1 Exercise @
1. Findthe square root of the following by long division method.

a) /193600 (b] /119025 (c) /390625
d) /99856 (e) 49284 (f) /92416
(g) /19600 (h) 17956 () 10404
) V11449 (k) 14161 () 6241

Find the least number which must be subtracted from 390700 to make it a perfect square.
Find the least number which must be subtracted from 18625 to make it a perfect square.
Find the least number which must be subtracted from 19625 to make it a perfect square.
Find the least number which must be added to 92400 to make it a perfect square.

What should be added to 17900 to make it a perfect square?

it L S

What number should be added to 8400 to make it a perfect square? Find the square root of the number
obtained.

8. Findthe greatest number of four digits, which is a perfect square.

9.  Findthecostof creating afence around a square field of area 9 hectares at acost of T 25 per metre.

Math 59
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( ) Square Roots of Rational Numbers

‘ Law:1 1.

Jm=n JrE :M."F
2 fm o m
“Vn ?:-
Example : Find thesquarecﬂfg%
2
Solution : a9 £= .L‘@E = ﬁ- = &
64 64 ,g@ 8
225
Example: Findsquarerootof —— 241
Solution ; 225 = 2% = ﬁ = E
L 1 a1 ng?- 21
11025
E le: Ewvaluat
xample aluate 15876
105 126
Solution : 1111025 1 _15'73;75
+1 | 1 +1 [ 1
20| %10 22 | 0S8
+0 (o]} +2 | 44
205| 1025 246 1476
51 1025 6| 1476 =*\.|"11ﬂ25 _\l'llﬁ
0000 % V15876 1262
Example: Evaluate \;"EI.IEIIE = 0.54
0.54
Solution: 5 | 0.2916
+5 |25
104 | 416
4 1416
000
Example : Evaluate 4@
2
Solution : f4_ E Fz 15 = §
Solution by Rule — | 0.14
Example : Evaluate .f0.0196 1| 00196
+1 1
24 96
Solution: +0.0196=0.14 4 96
00
¢ % BF 4+ B
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1.73
1| 3.0000
+1 |1
27 | 200
+7 | 189
343] 1100
3| 1029
071
J3 =173
%
0y ®
A l Exercise @
1. Find square roots:
(a) 525 (p) 2121 () 54 (@) 16
729 256 225 81
Mathematics-8
s X = 2 » M
2 g = & : a7 | g A
3238 wny T 2§ 956

(?) Solution by Rule —II

196 142 14
VO.01%6 = yioooo = Y1002 = 100 =0

Example : Evaluate | 10000

1000000
4
Solution: J 10000 . 100 - ol 0.1
1000000 /10002 1000
Example: Evaluate ,f155 75
N ; 12.5
Q Solution by Rule —I _—
1| 156.25
Solution: f1546.,25 =125 +1 |1
22 | 56
+2 | 44
245 1225
5| 1225
0000

@ Solution by Rule —II

: 15625 125° 125
V15625 = ,/ 0. - ,’—102 = 55 =125

Example: Findsquareroot of 3 tothree places of decimal.
Solution: f3




10,

11.
12,

13.
14.

15,

16.
17.
18.
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Evaluate:
3 3]
15129 625 308025 4489
Find the squareroots:
33 73 13 3594 565
S i 3— 4 — == 23— 56 ——
(8 205 (b)  >7gg ) %354 (d) =35 () 2359 (R 1225
Evaluate:
(a}) /98 x./162 (b) -;éi;
Evaluate the squarerpot:
(a) 0.0169 (b) 0.1 (c) 23.1 (d) 1.7
{e) B84.8241 (f) 9.3025 (g) 16.81 (h) 7.29
Find square roots of the following numbers.
(a) 0.2916 (b)1.0816 {c) 10.0489 (d) 9.8596 (e) 75.69

Evaluate 42 uptotwo placesof decimals,

Asquare and a rectangle have equal areas. The length of the rectangle is 13.6 metres and breadth 3.4 metres.
Find length of sides of the square.

Findsquareof [243 .

363

Evaluate 1& 1
169

Evaluate 0.8 up totwo places of decimal.

Find the square root of the following numbersin decimal form:

(a) 84.8241 (b) 0.813604 (c) 0.008464 (d) 0.0576 (e) 0.000169
What is that fraction which when multiplied by itself gives 227.7986497

Find the square root of :

(@) |42 (b)  [a073L
49 121
Find the square root of the following fractions to two decimal places:
3 P 0.625
a) = b) 1= c s
(a) 5 (b) z () B

What is the fraction which when multiplied by itself gives 0.00053361 ?
Find the sgquare root of 924.831 up to three decimal places.

In a basket there are 1250 flowers. A man goes for worship and puts as many flowers in each temple as there
are temples in the city. Thus, he needs 8 baskets of flowers. Find the number of templesin the city.
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A natural number nis perfect square if n=m- for some nataral number .

The square of a natural number is the product of the number with number itself Thus o =(a=a).
A perfect square number is never negative.
A number ending in 2, 3, 7 or 8 is never a perfect square.

All perfect square numbers ending in zeroes have even numbers of zeroes. A perfect sgquare number
ending in odd number of zeroes are never perfect squares.

The square of an even numberis always even and the square of an odd numberis always odd.
There are no natural numbers mand nsuch thatm=2n",

For anv natural number n we have n®= sum of the first n odd numbers.

For any natural number n greater than 1 we have, ( 2n, 00 - 1, 00 + 1) called Pythagorian Triplets.

The sguare roots of a number 'a’ is that number which when multiplied by itself gives 'a’ as the product
writtenin the form of \fa x+/a =a

Bv prime factorisation of number we can find out the square root of the number.
The square root of a number can also be found by long division.

In the division method of linding square roots, the pairing of integral part of the number starts from
right to left and for decimal part it starts from left to right.

Approximate values of square roots could be found for those numbers which are not perfect squares.

. a .
If 'a’ and '# are not perfect squares then to find J; we can first convert them to decimal numbers and
then use division method to find their square roots.

If @and bare natural numbers then g5
a

a
;i _ N i a _na
(i) ~ax Jowaf (ii) b -\G
Jn is never a rational number if n is not a perfect square.

For finding the square root of a decimal fraction, make the numbers of decimal places even by adding
zeroes. Put the declmai point in the square root as soon as the integral part is ew:hamted

Pt N 2 X .Z!E' no N
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MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick (¥ ) the correct options,
() Which of the following is a perfect square?

(iy 47 ) iy 22 il iy 63 v} 25 * |
(b} Which ofthe following is not a perfect square?
(i) 48 | (i) 49 | (i) 4 | (iv) 36
e} Thesquareofaproperfractionis .. afraction.
(i} greaterthan | {ii) smallerthan | [iii] equalto '{iv) None
(d)  Thesum offirst'n' odd natural numbersis equalto —
()  n? i) n®l | i) ne1 v 2n »
(e)  Foranynatural number, n>1, which of the following is a Pythagorean triplet?
(i) 2n=1,2n,2n+1 | i) 2nn*=1,n"+1 i
(i}  2n,2n-1,2n+1 | (iv] Noneofthese |
[f}  Foreverynnatural numbers{(n+1)° —n"}=2
(i) {{n+1)+n} | (i) {{n+1}-n} '
{iii}  {(n—1)+n} ! (lv) Noneofthese |
(g}  Whichofthe following methodsis used to find the square of a number?
(il ColumnMethod | i} Lattice Method |
(i}  Both(a)and(b) | {iv) Noneofthese = 4
Find the possible number of digits in the square of the following numbers:
(a) 8 (o) 65 {c) 125 (d) 1060
Write the possible digit at the ones place in the square root of the following numbers :
(a) 9801 {b) 99856 {c) 998001 (d] 857666025
Find the square of the following numbers using column method :
{a} 19 (b) 53 e} 72 (d) 89
Find the square of the following numbers using diagonal method :
{a) 17 ib] 145 {c) 289 (d) 678
Find the square root of the following numbers by successive subtraction :
(a) 36 (b) 49 {c) 100 (d) 225
Find square root of the following numbers by using their ones and tens digits :
(a) 324 {b) 625 {c) 5929 (d] 18496
Using prime factorisation, find the square root of the fellowing numbers :
{a} 256 (bl 1444 {c) 5184 (d) 90000
B Mathematics-8 pan
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Find /12996 and hence evaluate ,/0.012996 + ,/1.2996 + \/129.96.

d +4J0.
2. Pl 10.7569 +1/0.4761
J0.7569-4/0.4761
|
L
________________________________________________________________ -
1
4 ab Objective ¢ Toldentify and write appropriate numbers on the number line. :
;riv " ty Materials Reguired :  Apen. E
- ]
: - Procedure : Fillin the missing numbers on each number line given below. :
| 1
1
| 2.0 3.0 i
I 1 - 1 a i | I 1 L 1 | L 3 i - i
| il 1 T ] I 1 I I 1 1 I T 1 = 1
| 1
| 1
1 1
: 4.8 5.8 -
: 2 + } + ) } } t ) } } t + i > I
. i
1 1
: 10.2 10.3 i
1 3 & 1 i i i 1 I 1 1 | | i 1 » 1
| 1 T ¥ L] 1 ] ] L) 1 ] T L] i
| ]
1 1
| 1
! 44.3 44.4 !
: 4 - i n i i i | i i | | " i - I
A [] ks | ] ] ] I ] ] 1 I k3 [] L 1
|
| \
| 1
: 111.1 111.2 :
: 5 4 } + f } } t } } } f $ i ’ :
| ]
| 1
]
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Revision Test Paper-|

(Based on Chapters 1 to 3)

A.  Multiple Choice Questions (MCQS).
Tick(+ ) the correct option:

1. The rational numbers whose numerators and denominators are either positive or negative are called

(a} Positiverational numbers {} (b) equivalent numbers
(c) negative rationalnumbers {} (d) fractional numbers

2.  Whichofthe followingis not a perfect square?

(a) 16 {3 ) 64
(c) 48 TS ) 4o

3. Afteradding =4 and =2 we get
7 28

-16 =5 =25 =13
T O ORI O

4.  Which of the follawing is correct for (-1)*

() -1 {3 o S RCIE! Y (@ 20

5. Aradical which has a rational factor other than unity is called .
(a) Mixed radical O (b) Pureradical
{c) Squarerootradical Q (d) Fractional radical

G 8 & GG 8 8 & GG

G, Theadditfuefnversenf%-is :
7 e 0
(@) 0 Cwi Cw 2 Sl
7.  When zerois added to any rational number the sumisthe
(a) rational numberitself O (b) zero
(¢} one {:} {d) noneofthese
8. Thes.quaremutnf%i—.
15 a7
Ol CS i
() 21 d) 2L
15 Q (d) 17
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10.

Thevalueofx,if 2°+2'=2".

(a) 3 SIN:
lc) 2 {:} (d) 4

Whatisthevalueof11" +11% ?

(a) 111 S o) 144

() 101 3 @ 12

B. Fillinthe blanks of the following:
1. Thenumbers-3,-2,-1,0,1,2,3............ nare
2. Diagonal methodis used to find the ofany number.
3. Thereexist rational numbers between two given numbers.
4. Aperfectsguare numberis never
5.  Multiplicative inverse of % is
6. Numberslike—3,-2,-1arecalled
7.  The reclprnn:arnf% ,wherea=0is
8. Aradicalthat contain no radical factors other than 1is called a
9.  Thesystemof writing numbers in the form of powers is called
10, The productof4’and4’is

C. Write ‘T’ for true statement and ‘F for false statement :
1. 9999999 s the largest number of seven digit.
2.  Theproduct of arrational number and its reciprocal is always zero.
3 %+u=n+§=u
4. Thesquarerootof a numbercanalso be found by long division.
5. Thenumber puzzles are based on algebraicidentities.
6. Exponentsare powerstothe numbers called radical.
7. +Jsisaradicalofindex 2,
v (-

b a

9.  Anumberof theformof -g- where pand g are integers and q#0is called a rational number.
10. % + 0 notdefined.
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Cubes and Cube Roots

The cube of a number'n'=nxnxn=n

Let n=2
n.=3
n=5

Then (n,)'=2'=2x2x2=8
(n)'=3'=3x3x3=27
(n)y=5=5x5%x5=125

The natural numbers 8, 27 and 125 are perfect cubes because they are cubes of natural numbers n,, n, and n,
respectively. These numbers can also be prime factorised to form cubes of some natural numbers,

-/ Perfect Cubes
Prefect cubes are those natural numbers which can be expressed as the product of triplets of equal factors

The definition of perfect cubes is a test to find if a natural number is a perfect cube. Resolve it into prime
factors. If it forms the triplets of the same factors it is a perfect cube,

Example : 2'=2x2x2=8thatis the cube 2 is 8.
4'=4 x 4 x 4 = 64 that is the cube of 4 is 64,

Perfect Cube: A natural number is said to be a perfect cube if it is the cube of some natural number. In other
words, a natural number nis a perfect cube if there exists a natural number mwhose cubeisn. i.e

n=m'

Example 1: Find - cube root of rational number

le 125
512

Solution : #125 ey Y5:x 545
Yr12 YB=BuxH&

5
8

Example 2 : Find the cube of:

i =

2 (i) g iy 15 (v) 0.08

(i) [E]E_ -8x-8x-8 -512
11 11x 11x 11 1331
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(il [?]3_?"?”_&

9) 9x9x9 729

E |
i) (15) = (_15) _15%15x15 3375 ..
10/ 10x 10 x10 1000

= 0.000512

3
(iv) wﬂ5f=(3] __ 8x8x8 512
© \100/ 100x 100 x100 1000000

Example 3 : |5 256 a perfect cube?
Solution : Grouping the factors in triplets of equal factors we get

256=(2x2%x2)(2%x2%2)x2x2
Clearly after grouping there are two triplets of 2 and one doublet, that
indicates that 256 is not a perfect cube.

Example 4 : |5 216 a perfect cube? What is that number whose cube is 2167

Solution ; 216 into Prime factors, we get

216 =(2x 2% 2) % (3x 3% 3)

We find that the prime factors of 216 can be grouped into triplets of equal
factors and no factor is left over

Therefore, 216 is a perfect cube

Taking one factor from each triplet. We obtain 2x 3 =6,

Thus 216 is the cube of 6.

Some Properties Of Cubes Of Natural Numbers

1 Cubes of all even natural numbers are even,

2. Cubes of all odd natural numbers are odd.

3. Cubes of negative integers are negative.

Example 5 :  What is the smallest number by which 392 must be multiplied so that the

product is a perfect cube.

Solution : 392 = [2x2x2) x T x 7

Grouping the factors in triplets of equal factors we get

392 = (2x2%x2) 2 T %7

We find that 2 occurs as a prime factor of 392 thrice but 7 occurs as a prime
factor only twice, Thus if we multiply 392 by 7, 7 will also occur as a prime
factor thrice and the product willbe 2% 2x 2 x 7% 7 % 7which is a perfect cube.
Hence we must multiply 392 by 7 so that the product becomes a perfect cube.

Example 6 :  What is the smallest number by which 8640 must be divided so that the

quotient is a perfect cube?

Solution : 8640 = 2 »d x2 x2 x2 2 x3IxIxIx5

We note that 2, 2 and 3 occurs as a prime factor of 8640 thrice but 5 occursas a
prime factor only once.,

If we divide 8640 by 5, the quotient would be 2xdx2x2=23x2=3Ix3=3 which is a
perfect cube. Therefare, we must divide 8640 by 5 so that the quotient is a
perfect cube.
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e ® :
i ‘9’ Example 7 : if oneside of the cube is 16 meters, find its volume.
J"Q Solution : Onesideofthecube = 16m
Volumeofthecube = (Side)’
= (16) =16x16x16
= 4096m’
W' :
¢ l Exercise m
1. Find the cubes of following numbers.
(a) 7 (b) 21 {c) 40 (d) 100
2. Write the cubes of all natural numbers between 1 and 10 and verify the following statements.

{a) Cubesofall odd natural numbers are odd.

(b) Cubesofalleven natural numbers are even.

3. Which of the following are perfect cubes?

{a) 64 (b) 108 (c) 1000 (d) 1728 (e} 243
4. Find the volume of cube whose surface areais 384 m’,
5. Which of the following numbers are not perfect cubes?

(a) 64 (b) 216 c) 243 (d) 1728
6. Find the cubes of:

(a) 4 (b) =4 (c) 0.001 (d) -2.9

9 8

7. Prove thatif anumberis triple thenits cube is 27 times the cube of the given number.
B. Find the smallest number by which 8788 must be divided so that the quotient is a perfect cube.
9. Which of the following are cubes of even natural numbers?

512,729,1000,3375,13824

10. Which of the following are cubes of odd natural numbers?
125,343,1728,4096,32788, 6859

11. If oneside of the cube is 14 metres, find its volume.

12. Write (T) or (F) for the following statements.
(a) 3375isaperfectcube. ]
(b) 243isnotaperfectcube. -|
(c) Nocubecanendwith exactly two zeroes. ]

|

(d) Ifa’endsinaneven number of zeros, then a’ ends in an odd number of zeros.

Mathematics-8 e




1

]

»

13.

14,

15.

1b.

17.

18.

18,

20,

21,

22,

23.

24,

25.

(e} Thereisnoperfectcube whichendsin4.

{(f} Cubesofall even natural numbers are odd.

(g} Thecubeofanumberisthat number raised to the power3.

(h) Foranintegera,a’isalwaysgreaterthana’.

Find the cube root of each of the following natural numbers.

(a) 4913

Find the smallest number which when multiplied with 3600 will make the product a perfect cube. Further

(b}1728

() 17576

find the cube root of the product.

(d) 35937

(e) 1157625

The volume of a cubeis 9261000m’. Find the side of the cube,

Find the cube roots of each of the following integers.

(a) -125

(b)

—8000

(c) =3375

Find the cube roots of each of the following rational numbers.

-125

@ <3

(b)

64

1331

(c)

(d) -753571
10648 @ 22
12167 42875

Find the cube roots of each of the following numbers.

(a) Bx125

Evaluate—

(b)-1728 %216

(a) 36 x 384

The volume of a cubical box is 13.824 cubic metres. Find the length of each side of the box.

Show that—

(a) 729

a =
J1000

(b)

[729
1000

a6 x Y1aa

(b)

(c)

=729x-15625

(c) m:-:ﬁ

¥-512 212
3 34 343

Find the cube roots of the following number by finding their units and tens digits.

(a) 389017

Find the side of a cube whose volumeis

(b) 110592

24389
216

(c) 46656

m.

Find the units digit of the cube root of the following numbers.

(a) 226981

Divide 88209 by the smallest number so that the quotient is a perfect cube, What is that number? Also,

(b) 13824

find the cube root of the guotient.
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é’ ‘9. Cube Roots: Thecube rootofanumberxisthat number whose cube is given x. 2| 4096
e § The cube root of x is denoted by the symbal iy 21 2048
Thus Y8=2  P27=9 Yea=4 f125-=5 2| 1024
2| 512
Cube root of a rational number : If xand a are two rational numbers such that x” = @. Then we ?—
say thatxis the cube root of o and we write: £ 256
Examplel0 :  Find the cube root of each of the following numbers: = 3@ 1_128_
1331 11 1331 2| 64
4096 11! 121 2| 32
3 —t
Solution : We have : *[1331 : V1331 11, 11 - 16
4096 /4096 1 2| 8
2
1331 =11 x 11 x 11 i 4
2
4096 = (2x2x2)e(2x2x%2 (2% 2% 2 |x(2x2x2) I
i3
=+ 31331 —q1and V09 p0uaxa-16 2| 2592
f1331 1331 1 2| 129
Hence 4096 -{H.DEIE =16 2 648
Example 11: Multiply 2592 by the smallest number so that the product is a perfect cube. 2| 328
Also, find the cube root of the product. 2| 162
Solution ; 25092 = 2x2x2x3x3xIxIxIx3 = 81
We know that if a number is to be perfect cube then each of its prime factors 3 27
must accur thrice or in multiples of three. Hence, the smallest number by 3
which the given number must be multiplied in order that the product is cube is 3
2%x3x3=18 o
Product =2592x 18
= 46656
= 2x2x2x3x3xInIx2nIxIx3I=3 7] 343
1.|'3 46656 = 2x3xIx3= 36 _%ﬂ_l,.@ ) l 49
2| 80 S
| 1
2| 40
Examples —
2| 20 2| 216
Example 12 ; ?hnw that lﬁnfia ggt a perfect cube. Find prime 2 10 21 108
actorisation of 160, — |
5| 5 2| 54
Solution : 160 = 2x2x2x2x2x5 1 3| 27
Inthe prime factorisation of 160 we find that, we have only one triplet of 3
same factor. The three other number of the prime factorisation do not form ?
the triplets of the same factor. —

Mathematics-8
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Therefore the natural number 160 is not a perfect cube. 2| 2560
Example 13 : Show that 343 is perfect cube. Also find the number whose cube is 2| 1280
343. 3| 640
Solution : 33=T=xTxT7=T7 2| 320
343 is the perfect cube of 7. 2| 160
Example 14 : Show that 216 is a perfect cube. Also the number whose cube is 216. -
Solution : 216 = 2x2x2x3x3%3 ?- o0
2 20
The number 216 is 3 perfect cube. ? 10
To find the number whose cube is 216. Group the triplets and take one factor from each of the g 5
triplets and find their product, BN
2x3=60r6=216
Example 15 : Write 216 in the form of triplets of only one type of factors.
Solution : 216=6x6x6
Example 16 : Find the prime factorisation of 2560.
Solution : 2560 = 2x2x2x 2= =2 xFuFu x5 %%
In the prime factorisation we see that we have three triplets of similar factors. ?T
We are left with a factor which does not form a triplet. —_—
To make it a triplet we should multiply it with 5x5 =25 *;“ :9
The least number with which 2560 should be multiplied to make it perfect ] 1
sguareis 25.
Example 17 : Find the number with which 2087 may be multiplied to make it a perfect cube.
Solution : 3087 = 3x3=T=Tx7
It may be multiplied with 3 to make it a perfect cube.
Perfect cube =3087 x3=9261
3x7 =21
The number is a cube of 21
or 21°=9261
Example 18 : Find the least number with which 3087 may be divided to make it a perfect cube.
Solution : 3087 = 3x3IxIxTxT
3087 , (3x3)
= Perfect cube or 3087 , 9
= Perfect cube.
-/ Cube of a Rational Number
ay’ &
-3
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J., , Example : Evaluate
Solution : (ETH { _ 2x2x2 i
3 ¥ 3Ix3x3 27

@ Properties of Cubes

1. Cubes of even number are always even.

2. Cubes of odd numbers are always odd.

3. Cubes of negative integers are always negative.
4, Cubes of positive integers are always positive.

Example : Evaluate—
B [-_3}3 -3 3x3x-3 27
olution : 5 =3 5%5%5 125
Example : Find cubes of—
(i) 0.06
SOLUTION BY RULE -1
(i) (0.06)" = 0.06 x0.06 x 0.06
= 0.000216
3
SOLUTION BY RULE —Ii [ 6 ] _6 6 6
. \100 100 100 100
(0.06)° =
216 _ .000216
= 1000000
Example : Find cube root of 4 _ng_
1331
Solution ! —_7‘2.‘9
1331
729 (43x3x3x3x%x3x3)
31331 P1x11x11
=
11
e
Gﬂ'a Cubes of Numbers 1 to 25
11°=1331 16°= 4096 21°= 9261
12°=1728 17°=4913 22°= 10648
13°=2197 18°=5832 23°=12167
14°=2744 19°=6859 24°= 13824
15°=3375 20°= 8000 25°= 15625
= . Mathematics-8 o
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"*‘ i Exercise m
Find cubes - ql

(a) 11 (b) 21 (c) 15 (d) 100
(e} 2.5 (f) 3.5 (g) 0.8 (h) 1.2
Evaluate—

o) w6y e

Which of the following numbers are perfect cubes?

(a) 9261 (b) 5324 {c) 3375 (d) 27000
(e) 243 (f} 343 (g) B0O000O (h) 125
Which of the following are cubes of even numbers?

(a) 8000 (b} 1331 (c) 216

(d} 729 (e) 3375 (f) 4096

Find the least number with which 196 should be multiplied to make it a perfect cube.
Which is the least number with which 1372 may be multiplied to make it a perfect cube?
Which is the least number with which 1600 may be divided to make it a perfect cube?

Find the least number with which 28561 should be divided to make it a perfect cube?
What is the least number with which 1323 should be multiplied to make it a perfect cube?

Convert into cubes of natural numbers.

216 125
@) Sie7 bl S5

Justify-

(c) 8000

(a)  Ifxleavesa remainder of 1 when divided by 5, then x” also leaves a remainder of 1 when divided by 5.

(b) If x is an even natural number then x’ is also an even number.
(c) I xis an odd number then X is also an odd number.

(d) If xis a negative integer then x” is also a negative integer.

(e) If o' ends in 4 then @’ ends in 8.

(fi  If g’ endsin 9 then @' endsin 7.

(g) If o’ endsin 6then @ endsin 6.

(‘T‘) Cube Roots

Cube Root : The cube root of a natural number 'n' is that number whose prime factors are triplets of m, then m is
the cube root of n. They are written as 3 symbolically.
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Q Example :

Solution :
Example :

Solution :

Evaluate %}"E and 3125
7 = YIx3x3 =3
125 = 415)(51{5 =5

Find cube roots of the following perfect cubes.

(iy 2197 (b) 4913
Y2197 = H13x13%x13 = 13

.~/ Properties of Cube Roots

L U

10, {i)
(iv)
{wii)
(x)

=i

(a+b)'=a’+3a’b+3ab’ + b’

2. xy

The cube of number ending in 2 ends in 8.
The cube of a number ending in 8 ends in 2.
The cube of a number ending in 2 ends in 7.

The cube of a number ending is 7 ends in 3.

(1°-0) =1 iy 2°
4'-3= 37 (v} &
7 -6= 127 (viii) 8
10'-9" = 271 (xi) 117

(c)

8000

7
61
169
331

13

2197

13

169

13

13

(iii)
(vi)
(ix)
(xii)

These number can be used to find cube roots by repeated subtraction method.

11, (i)
(ii)
(iif)

12. (i)
(ii)
(iil)

13. (i)
(ii)
(iif)

14, (i)
(ii)
(iil)
(iv)

76

N
e

15 = {il_ﬂa}
2 = (1'-0)+(2'-1)

3P = (1'-0)+ (Z7-1)+(3-2)

1" = (1+0x6)

2" = (140 x6) + (1+1x6)

3 = (1+0%6)+ (1+1x6) + (1+1x6+2x6)
17 = (1+1x0x3)

2' = (1+1x0x3)+{1+2x1x3)

3 = (1+1x0x3)+(142x1x3)+({1+3x2x3)
=1

2 =17

3 = 1+7+19

4 = 1+7+19+37

Cubes of number endingin0,1,4,5,6and9%9endsin0, 1, 4, 5, 6 and 9 respectively.

i

3

1]

15
91
217
397
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(v} 5 = 1+7+19+37+61 ‘&a‘
(Vi) 6 = 1+7+19+37+61+91 6
(vii) 7" = 1+7+19+37+61+91+ 127
(viiij 8 = 1+7+19+37+61+91+ 127 + 169
(ix) 9 = 1+7+19+37+61491+127+ 169 + 217
(x} 10" = 1+7+19+37 + 61+91+ 127 + 169 +217 + 271
ﬁ w - - - =
(,) Method of Finding Cube Roots by Prime Factorisation
2| 8000
1. Find prime factorisation and express the number as products of primes. 2! 4000
2. Make group of triplets of similar factors. 2| 2000
3. Choose one prime out of one triplet and find the product. 2| 1000
4, This product is the cube root. 17| 4913 2| 500
Example : Find cube roots of the following perfect cubes. 17| 289 2| 250
(a) 4913 (b) 8000 17| 17 -5
1 8| 2
Solution : (a) 3ag13 = 7x17%x17 = 17 c :5
(b) /8000 = Y2x2x2x2x2x2x5x5x5 1
Example : Evaluate 3_2744. 2| 2744
Solution:  ¥-2744 = 14x-14x-14 = 14 2| 1372
Example : Evaluate %',?54 x 343 Ei
Fi 343
Solution : V64 %343 = Y2x2x2x2x2x%2x YTxTx7 )
- YaxdaxaxYTxT7x7 El
= 4x7 = 28
Example : Resolving 6859.
Solution ! Resolving 6859 into prime factors, we have
We seen;
E 6839 (After grouping no factor is left)
19| 1125
6859 = 19x19x19
19| 375
1 Grouping into triplets of identical prime factors, we have
6859 = (19x19x19)
Hence, Perfect cube.
-‘
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f Example :

Evaluate
Solution : 125=64
125x6a = 125x3f(-64)
- Ysxopx5x-ifhxaxa)
Example : Evaluate
“1-125
Solution : = 512 = =
‘\,—125 Y125 4fsx5x5 -5
512 Y512 Yax8x8 8
ALY :
3 l Exercise w
1. Evaluate -
(a) 3375 (b) V4096 (c) /9261 (d) /46656
(e) 391125 (f) 3389017 (g) /551368 (h) 531441
2. Find cube roots -
= 343
@ = () 2 6 2 o 2
216 125 343 2197 166375
3. Evaluate -
{Ei]- 729 I:b} 4 3375
1000 -9000

root of that number.

3375
4913

What is the least number with which 6075 should be multiplied to make it a perfect cube? Also find the cube

5. Whatis the least number by which 120393 should be divided so that the quotient has cube root?

6. Findthe numberwith 33275 may be divided, sothat the quotient has a cube root.

.~/ Alterative Methods of Finding Cube Roots and Cubes

Find cube roots by repeated subtraction :

Example : Evaluate 3fg4 by repeated subtraction of numbers, (1,7.19, 37,61, 91,
127,169,217,331,397......0..00 )
Solution: Refer to values of (13—-03), (23— 13), (33— 23) discussed in the section

of characters of cubes, whichare1, 7,19, ......

Subtract each of the numbers given in the brackets one by from the
perfect cube.

% e
: ki

-

~19
37
-37
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We get the remainder 0 after subtracting 4 times. 216 ‘Q %
~ea =4 =4 iab-.-
215 -
Exomple : Evaluate 4/216 by repeated subtraction method. -7
208
Solution : No. of subtraction = 6 =19
198
3216 - 6 350 -37
=1 15
Exarnple : What may be subtracted from 350 to make it a perfect cube? Find by 349 -61
repeated subtraction method, i 91
342 _a
Solution: After repeated subtraction we get a remainder of 7. 7 should be _~13 0
subtracted from 350 to make it a perfect cube. 323
=37
Number of subtraction = 7 286
-61
Hence 350-7 = 343 225
-91
/343 = 7 134
=127

‘? z Exercise m 7

1.  Verify by repeated subtraction method if the following numbers are perfect cubes.
(a) 572 (b) 750 (c) 246
2. What should be subtracted from 139 to make it a perfect cube?
3.  Whatshould be added to 335 to make it a perfect cube. Find by repeated subtraction method.
4. Findthe unitdigit of the cube root of the following perfect cubes, Without actual calculation.
(a) 1331 (b) 1728 (€) 2197
(d} 2744 (e) 3375 (f) 4096
5. State true or false.
(@) Cubeof 24 will end in 6.
(b) Cube of 69 will end in 1.
(e) Cubeof37 willend in 3.
(d) Cube of 42 will end in 4.

(e) Cube of 88 willend in 2.

- Mathematics-8 .
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The cube of a number is the number raised to the power of 3.
The cube of an even number is even and the cube of an odd number is odd.
The square of a number cannot be negative, but the cube of a number can be negative.

For any positive numbets a and b.

Jaxb = 3 aﬂfl?

\d
\ o

MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (¥ ) the correct options.

(a)  Whichofthe following numbersis a perfect cube?

(i) 121 | (i) 145 | (i) 343 vy 21
(b)  Which of the following numbers is not a perfect cube?

i) 1331 i)y 1441 iy 2197 Iliv) 33
(€}  6ax27 =2

1 | (i) 4 | (i} 3 I{iv) 8
(@) #125 =

iy 5 | (i) 25 | (i) 125 Jiv) s0
0 422 =

(i} 3 | (if) & | (iii) = L {iv) g

o 7 8 9

Which of the following numbers are not perfect cubes?
(a) 25 (b) 512 {c) 13824 (d) 42875
Find the cube root of the following numbers by successive subtraction.
(a) 216 (b) 343 (e) 1331 (d) 2744
Find the cube root of the following numbers by using their ones and tens digits.
la) 4096 {b) 6859 (c) 42875 (d) 103823
Find the cube root of the following numbers.
(a) 2744 {b) 5832 [c) 42875 (d) 74088

Find the smallest number by which 29160 should be divided so that the quotient becomesa

5

75

perfectcube.
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i-l 1. Ifadividesb, thena dividesb'. s it true? Give reason to support your answer.
2, Find the value of the infinite product given below

7 .26 .63 K-1

pol 20,00, k-1,
9%28 %65 - ¥ Ie 41

|
1
|
1
1| Procedure : Write cubes of the first twenty natural numbers as follows : :
| i
| 1
: Natussl ntbbiers Cubes Llsin.g the numbers from t_he dlfferencel of cubes, !
: make a pattern by completing the following table in i
| 1 1 your notebook. 1
]
|
]
: 3 27 1+7 27 :
|
i 4 64 1+7+19 3 i
1
: 5 125 147+19437 4 :
|
i 6 216 147419437461 5 i
1
; 7 343 1+7+19+37+61+91 6 :
| 8 512 1+7+19+37+61+91+127 7’ 1
| 1
: E 729 P !
| 93 1
: 10 1000 i
3 1
I 11 1331 10 !
| 1
i 12 1728 " E
i 13 2197 12; :
13 1
: 14 2744 |
| 14 |
I 15 3375 S i
: 15 1
16 4096 -
: 16° !
i 17 4913 17° :
18 5832 !
i 18’ !
: 19 6859 19° :
20 2000 3 !
:1 0 20 :
1
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Algebraic Expressions § <
and ldentities
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@ Degree of an Algebraic Expression
If an expression does not have any index or power, its index and power is regarded to be 1. Hence that is the degree
of the polynomial.
Forexample: 5x+2y+z, 2x+ 7y and 5a have no power on them, Therefore all the expressions have adegree of 1.
In5a’ +3a, 3k  + Tkand Sa° the highest power of each expressions is 2. Therefore degree of each polynomialis 2.
Inthe expressions X +x, 5g + 2, the highest power of each termis 3. 5o they are polynomials of third degree.
In multiplied polynomials the powers of literal factors of the expressions are added.
Forexample: Inthe polynomials (i) 3x'y’, (il) %a'a’
The degree of expression (i) is5+2=7
The degree of expressions (ii)is3+2 =5,
Orwe cansay that (i) is a polynomial of seventh degree and (ii) is a polynomial of fifth degree.
Example : Change the following expression to algebraic expressions.
(i} Thedifference of 7 and a number.
(i) Thesumofanumberand5.
(iii) Productofanumberandil.
{iv] Multiplyanumber by 3and add 5.
Solution: Letthe number be ‘a’ then :
(i) 7-o (i} a+5 {iii) 11a (iv) 30+5

Addition of Algebraic Expressions

While adding an algebraic expression, we collect the like terms and add them. The sum of sevral like terms is the
sum of the coefficients of the like terms.

An algebraic expression is a combination of numerals, literal numbers (letters) and the symbols of the
fundamental operations.

Example : Add the following algebraic expressions—
(i) Sx'y,—4x’y,3x’y
(i) m*=3mn, m*+mn, mn+n’
(iii) Ga+8b—5¢,2b+c—4a,a—3b—2c

Mathematics-8
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Solution :

(i)

Sx'y, —4xy, 3’y

5%’y + [=4x’y) + 3x’y (monomials)

=6x'y—4x'y +3xy

=(5—-4+3) ¥’y (by collecting the coefficients of the like terms)
=4x'y

(ii) m'=3mn, m"+mnand mn+n’

={m’+m’)+(=3mn+mn+mn) +n’ (by collecting like terms)
=2m'—-mn+n’

(iii) Ba+8b-5c,2b+c—4aanda-3b-2c

To solve this expression, we shall use the vertical method and write the like terms in
columns

6a + 8b - 5c
— 4a+2b+c [trinomials})
+ a -3b-2c

3a +7b - Bc

3a+7b - 6cC

.~/ Subtraction of Algebraic Expressions

Two add two or more algebraic expressions, we collect the like terms from each and add them. While subtracting,

we write the given algebraic expressions in two rows in such a way that the like terms occur one below the other.

The expression from which we have to subtract is in the first row and the expression which is to be subtracted is in

the second row.

Example :

Solution:

— Mathematics-8
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(i)
(i)

7%y from=11x"y'
11ab’+abfrom 16ab’—3ab

(iii) 4a+5b—3cfromBa—-3b+c

(i)

(i)

7%y from=11x"y

115y )= (7% ) (monomials)
=11y =7xy

- 17x ?"

11ab +abfrom 16ab —3ab
=(16ab’~3ab)—(11ab’ +ab) (binomials)
=16ab’~11ab'-ab
=(16ab’—11ab’)+(-3ab-ab)

=5ab’~4ab

(iii) 4a+5b-3cfromGa—3b+c

We shall use the vertical method to solve this algebraic expression. We will write like
terms below each other and change the signs of the terms to be subtracted.

83
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' -1. ¥
‘“__ 9 fa — 3b + ¢ (trinomials) fa — 3b + ¢
. — (4a+ Sb - 3c) (bychangingthesigns) - (4a+ Sb - 3¢)
2a — 8b + 4c
= 2a - Bb + 4c
Example : Fromthe sum of 5a+6b-7cand 9a—16b—2csubtract 7a—10b +9c.
Solution: Adding the two expressions we get,

Sa + 6b —7c
+ 893 - 16b - 2c
14a - 10b - S¢

Now by subtracting 7a—10b + 9c from the above sum we get,
14a - 10b - 9c or 14a = 10b - 9c
—(7a - 10b + 9c}) — 7a +10b - 9c¢)
7Ja + 0 - 18c

= Ja — 18c

‘?‘ l Exercise m

1. Changethestatementsto algebraic expressions.

(a) Subtract7fromanumber

(b} - 3 addedtoanumber multiplied with 5.

{c) Thesumcof numberand 11 multiplied by 7.

(d) 2subtracted fromthe product of 6 and a number
(e) 7multipliedtothe difference of 8and a number,

2. Find the degree of the following polynomials.

(a) % (b) da+3b+c (€) 3x'y' -5x'yz'—3x
(d) Sx'—y'+7x)/ (e) Sx'—3x"+4x+5

3. Addthe following:
{a) 2x—5y—4z and 3x+5y—4z
(b) —30°-2b°+4,—a' —5b'—8and20°+4b°+6
(c) 2x'=3x+6, x=3x,—4+x",—2x+7x =3
(d) 2x +4y' +2,—2x¢' =5y +7,= +y'
(e} 3mn+4pg+2,-3pg—-admn—1,-pg—mn
4. Subtractthe following:
(a) (2e-b)from(50+2b-3)
(b) (=m’—2n)from({6m —3n+8)
(€) (Sp+g+7s)from(7p—8g+r)

”

b
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(d) (=8x"+5y—xy+9)from (=x =4y +xy—7)
(e) (4p'g—3pg+5pq’-8p+7q-10)from (18-3p-11g+5pq—2pg +5pq) Q

8. Findthe perimeter of triangle whose sides are m+n, —2m+n and 4m + 3n, respectively, in terms of mand n.

9. Subtract—2x +y —xy+xfromthe sum of ¥+ 4y —6xy, x =y + 2xy, y +6and x —dxy.

%

O Multiplication of Algebraic Expressions

Laws Of Signs For Multiplication
i} The product of two numbers having like signs is positive.
{ii} The product oftwo numbers having unlike signs is negative.

If x and y are two variables, then
Wi =ik
ey =thy)
[T

=) =)

Rule Of Multiplication : While multiplying two or more variables, the powers of like variables are
added.

) 3 FLE] 5
Forexample : x xx =X "=x

Multiplication of A Monomial by A Monomial

Rule : Productoftwomonomials i
. =(Product of their numerical coefficients) x (Product of their variables) )
I = i
Example : Ifa ‘E= 3, ﬁn[ud thevalueofa + a_:"
Solution: wehave,a — =3
Squaring both sides, we get [u __l_]' _gt = +;'_,_ i PTE %g;
R
—=a'+ L -1=49
il
] =>u’.|.-';.-9..z--1| l
Example : If 3"‘;':3* Find the value of o+ -
a
Solution: we have, a+ i =8. %
Squaring both sides. we get (3 + ;J =%

s |
=a +—1+2:ca:-:—~-—64
A H
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‘. ' @ Multiplication of A Polynomial by A Monomial

Example : Find the product of ;
Ba'b (24’ —4ab+5b")
Solution: 6a'b'x(2a’-4ab+5b’)

= (Ba'b'x20')+|6a’'b'x(~4ab)|+(6a’b'x5b')

= 12a'b'-24a'b'+300°d’
Example : Simplify : ala'+a+1)+5and find its value fora=-1
Solution: ala’+a+1)+5=a+a+a+5

Substituting, a=-1, wehave

(-1} + (1) +(-1) +5

= =1+1-1+5
= 4
Thus, the value of a (a'+a+1)+5fora=-1is4.
Example : Subtract :  3l{4m+5n) from 4/(10n-3m+2])
Solution: We have, 3(l~4m+5n) =3F-12Im+15/n
and, A4/{10n-3m+2/) = 40In-12Im+81
Onsubtraction, we have,

Thus, {4/(10n—=3m +20)}={3/(/—4m +5n)}= 25/n + 51’
=5/{5n+)

@ Multiplication of A Binomial by A Binomial

(a+b) x (c+d)=ax (c+d) + bx (c+d)

= (axc +axd) + (bxc + bxd)
ac+ad+bc+bd
Example : Multiply: (2pg +3q°) and (3pg+2q’)
Solution: (2pg+3q’)x(3pg +2q’)

=2pq(3pg+2q')+3q’(3pg+2q’)

={(2pa) x(3pq) + (2pq) x (20")} +{(39") x (2pa) + (39") x (2q)}
=6p'q +4pq’+9pq’ +6q"

=bp’q +13pq’ +6q"

,\‘ HBI' Mathematics-8
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@ Multiplication of A Binomial by A Trinomial ¢ .
""" or Multiplication of A Polynomial by A Polynomial Y,
Golden Rule; Product of two monomials = (product of their numerical co-efficients) x
(product of their variables) known method of (Horizontal method)
By using the distributive low of multiplication over addition twice, we may find the product of two binomials
(a+b)x(c+d)=ax(c+d)+bx[c+d)
=laxc)+(axd)+(bxc)+(bxd)
=ac+ad+be+bd
o' -
3 l Exercise @
1. Find the product of following monomials :
(a) 5a’band-2ab’ (b) —6x'yand-4x'y’
(c) —4xy and—2xy (d) —3xyand 7x°y’
r Obtain the volume of rectangular boxes with the following length, breadth and height, respectively :
(a) 2xy, 3%y, dxy’ (b) 2p, 6g, 7r
(c) 3x,dxy, 2xyz (d) a,a’,0
3. Simplify the expressions and evaluate them as directed :

(a) ¥ x=3)+2, for x=1
(b)  3y(2y-7)-3(y-4)-63,for y==2

4. Find the area of a rectangle whose sides are Sxand 2y.
Find the area of a square whose sides are 44’

G. Solve:

{a) {5x(3—x)}+{6x"—13x} (b) {2ab(a+b)}-{3abla-b)}
7. Findt:'te pru:lzuct uf; ; B

(3) (o) (207} x (40" o (Zo)x(2xv)

(c) (%mm1] K(EPJQJ (d) xxxxa =
8 Simplify :

(a) la+b) (a'—ab+b’)

(b) [2x'—5x+4) x (x'+7x—8)

(¢) (3a’+b)x(2a'+3b)

(d) {2m'=5m"=m+7) % (3-2m+4m’)
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‘. ’ @ Division of Algebraic Expressions

Rule of Division : If xis a variable and @ and b are positive integers, such thata > b, then
X Ex=x"

@ Division of A Monomial by A Monomial

Solved Example: Divide :
(i) 15xy" by—3xy
(i) ~12y'z by-2xy2
Solution: (i) 15!1‘.-'5.;[1_5;) Lo L —
——_3-]{? oy Sxy
—12x7y'z [ 12] (3-1) (=11, [1—1} 1.0
"‘E.:
(ii) 2y =2 ¥ =6X'yz =6xy

Division of A Polynomial by A Monomial

Gn!den Rule and method:- Quotient of two monomials = (Quotient of their numerical co-efficients) X(Quotient of

AN -
their variables). i.e; 1_5;"' [13) AT sy

Solved Example : Divide:
9x"+24x -18x by 3%’
Solution: (9x"+24x -18x )+ 3%
’si 2x’ 18X

3 3¢ 3%
3"+ 8x'—6x
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Division of A Polynomial by A Polynomial =

Todivide a polynomial by an another polynomial, follow the steps given below:
Step-1: Arrange the terms of the divisor and dividend in descending order of their degrees,

Step-2: Divide the first term of the dividend by the first term of the divisor to obtain the first term of the
gquotient,

Step-32:  Muitiply all the terms of the divisor by the first term of the quotient and then subtract the result from
the dividend.

Step-4:  Theremainderobtained (if any), becomes the new dividend.

Step-5: Repeat the above process, until you get the remainder either as 0 or a pelynomial of degree less than
that of a divisor.

Example : Divide :
(x'~4x+4) by (x—2)

Solution:
-+
—2x+4
—2x+4
U
0
Quotient= x—-2, Remainder=0
Example : Divide :
(2x'+ x'=5x=2) by (2x +3)
Solution:
- 2% -5x
-2x-3x
g uF
-2x-2
—2x-3
+ +
1
Quotient=x—=x-1, Remainder=1
-
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‘?  Exercise [

Divide ;

(a) 45x'y by Sxy (b) 32abc by —4dac

(c) —64a’h’cby-8ahc (d) —24xyz by 12xyz

Divide :

(a} 4x"—12x"+36x by ax (b) 6x"y—Bxy +10xy" by —2xy

(c} 9a’b'—12ab’+15a’b’ by 3ab (d) 21¢'+14a’-7a" by —7d’
Divide the following and write the quotient and remainder :

(a) (2x'+3x+1) by (x+1) (b) 5a°=15a'+12a+3 by (3-3a+a’)
(c) (x'+4x'=2x +10x=25) by (x+5)  (d) (6m'=31m+47) by (2m-5)
(x+a) (x+b) = x(x+b)+a(x+b) { Using distributive law}

= x+xb+ax+ab
= x+(o+b)x+ab
Thus, (x+a)(x+b) = x+{a+b)x+ab

oints to INemember ;.

Expressions that contain one, two or three terms are called monomials, binomials and trinomials, :
respectively. In general, any expression with three or more terms can be called a polynomial. :

Terms with same literal factors are called like terms. If the literal factors are not the same, they are called.
unlike terms. :

Only like terms can be added or subtracted.
When a monomial is multiplied by another monomial, the product is a monomial.

While multiplying a polynomial by a monomial, every term in the polynomial is to be multiplied by the:
monomial. :

While multiplving two polyvnomials, every term in one polynomial is to be multiplied by every term in tlmé
other polynomial.

While dividing a polynomial by a monomial, every term of the polynomial is to be divided by the munumjal.g
Todivide a polynomial by a polynomial, the long division method is used. :

On performing long division, we arrange the dividend and the divisor in the standard form, that is, arrange
them in descending order of the divisar. :

On performing long division, it the remainderis 0, the divisor is a factor of the dividend.
The degree of the remainder has to be less than the degree of the divisor.

Anidentity is an equation which is true for all values of the variables that it contains.
The important and uselul identities are;

Identity l:{a+bF=a’+2ab+b"

Identity 2:(a-bY' =a’- 2ab+b’

Identity 3:(a+b)(a-b)+a - b (Itis called the difference of two squares.)
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MULTIPLE CHOICEQUESTIONS (MCQs) :
Tick{v") the correct options,
(a) dxX'y+3x isa—
(i) Monomial | (i) Binomial (iil)  Trinomial | {iv) MNeoneofthese
(b) Isxandyaretwovariables, then {—x) x(—y)=?
i) xy ) () il xx(=y) | (iv) Noneofthese
() Theareaofasquare of side 6x js—
(i) 6x | (i) 12 (i) 36% | (iv)] 36x
(d) x'+x'=2?
A | (i} »° | (i) ® | [iv) Noneofthese
(e} (a=b)'=?
(i) (a'—2ab+b’) i) @'+ 2ab+b’) (i} (a'+h) | iv)  (a—b)
{(f]  Thequotient when=56xyz’ divided by 8xyzis—
i =7z | iy 72 | (i) Bxyz | {iv) -562°

The age of father is 13xy—6x + 40 = 1. The age of the son s 25x + 16xy —3b" — 2. Find the difference of their
ages.

The perimeter of a triangle is 6a° — 40 + 9 and two of its sides are o’ —2a+ 1 and 36" — 5p + 3. Find the length of
thethird side of the triangle.

Add 3%’ + 4x—2 tothe product of (3x—4) and (x + 5).

From the product of (xy +y+ 1) and (y— 6) subtract 4xy” + 9y’

Addthe productof (4ab+b)and (b=7) to the product of (—-3ab+ 1) and (b + 2).
What should be subtracted from 14a’+13a—15 to make it divisible by 7a—47
What should be subtracted from 4x’ +8x +8x + 7 to make it divisible by 2x' =x+ 17

The perimeter of a triangle is 7x’ = 17xy + 5y" + 8 and two of its sides are 4x' — 7Txy + 4y’ =3 and 5+ 6y’ — 8xy + x_.
Find the third side of the triangle.

. Theexpression 2x' —=x —3x +5x—2 should be divided by which expression toget x' + x— 1as the quotient?

' l
1. Ifa’+—,1~ 2 =27, find the value of @+ =
a
2. Ifx=11, find the value of
(@) x+2 (b) x'+4
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il Lab
T ,‘v i r Objective . Tovisualise and reinforce the concept of identities.
. y Materials Required : Chartpaper/graphpaperand colored sketch pens.

Procedure : To prove (o +3)' = @'+ 6a + 9 using a diagram proceed with the following steps:

Step1l: Draw a square ABCD and divide it into two sguares and two rectangles as shown
using a black tram,

D

A < d >»E¢—3—>B

Step2: Let AE measure aunitsand EB measure 3unitssince AB=AE + EB, we have AB=
(o +3)units.

Step3: Shade the two squares is red colous and two rectangles in green colour to

distinguish between sguare and rectangles.

Area of square ABCD = Area of square AEIG + Area of rectangle EBHI + Area
of square IHCF + Area of rectangle DGIF

(@+3)=a"+3g+3 +3a

(@ +3) =a’+ 6a + 9 sg. units.

We can put any numerical value of o to verify the equation.

\& o Mathematics-8 e
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Factorisation

LA R L L LA L L AL R Ll Pl L Rl R L bl Rl Ll bl L L]

We have learnt multiplication of algebraic identities. The number that we get after the multiplication is called the
product. The expressions of which it is the factor can divide the product without any remainder. These numbers
are called factors of the product.

Let us selecta number say 12, The numbers that can divide it are called its factors. The numbers 1, 2, 3,4, 6and 12
can divide it. Therefore all these numbers are its factors. The number 12 can be written in the following forms.
12=1x12 12=4x3 12=2x6

12=6%2 12=3x4 12=12x1

The numbers which are written in the form of its factors is called the factor form. If the numbers are written in the
form of products of prime factors. It is called the prime factor form. Forexample, 12m can be written in the form 2 =
2x3=12.This is the prime factor form. The process of writing a number or expression in the form of products of its
factorsis called factorisation.

(‘?) One As A Factor

Since 1is the factor of every number. All numbers can be written in the form of the product of factor 1. Therefore
when write a number in the factor form. We need not write the number in the form of factor of one.

Similarly all the numbers are factors of itself. Therefore we will also not write a number in factor form of the
number itself. Forexample—12=12x1, 5=5x%1 T=7#1

(‘T‘) Factors of Algebraic Expressions

Consider a number 3ab. In this expression 3, a and b are factors of 3ab. In the factor form it can be written as—3ab =
Ixaxb.

Similarly the expression 5x'y'z and be written in the factor form as.

ExXxXxyxyxz=5x"y'1

./ Common Factors

In algebraic expressions if the terms are two or more than two in number the factors which are common to both
are called common factors.

Forexampleis the binomial expressions.

3a+b

Ixa=3anda

Ix2=6

The terms 3a and 6 have a common factor 3. Hence both the terms can be written as
3xa+3x2=3x(a+2)=3(a+2)=3a+6.
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i 9. Example 1:

. ‘ Solution:
bl

Example 2 :

Solution:

Example 3:

Solution:

Exampled :

Solution :

Example5:

Solution :

>
Dt

Factorise 12x'y + 15xy’

12x'y=12xxxxxy

15y =15 xxxyxy

Factorise 15ab’+ 18ab’

15ab’=3x5xaxbxh

18ab’=2x3x3xaxhxb

The common factorsare 3, aandb.

15ab’+18a’b=3ab(5b+6a)

Factorise gp” +42pq+49q’

qp +42pqg+49q’is of the from,

a’+2ab+b’ wherea'=qp’=(3p), b" =49q"

=(7q) and 2ab=42pq=(2x3px7q)

i ap +42pq+49q =(3p) +2x3pxT7q+(7q)
=(3p+7q)

Factorise 3ab+3b+5a+5

In the expression we have no common factor. However the first two terms and the last two terms
do have common factors.

Insuch cases we find the factors of the first two terms and the last two terms separately.

3ab = 3xaxb
3b = 3xb
2a = 5xa
5=5x1

Let us find the common factor of 3aband 3b
3ab+3b = 3b(a+1)
5a+5 = 5({a+1)
or
Jab+3b+5a+5 = 3bla+1)+5(a+1)

We can see thatinthe former and the later pairs of terms (a+ 1) is common we can write itas—=(a
+1)(3b+5)

Such a method of factorisation is called factorisation by regrouping. As we grouped the first and
last two terms individualy. Then we regrouped them by finding another common factor.

Factorise 12ab—8b+12-18a
Steps of factorisation—

Is there any commaon factor of all the terms? We see that there is no common factor for all the four
terms other than 4.
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Since we do not have any common factor. Try to regroup them. We can regroup the first and last ‘Q‘ %
twoterms. ‘ .
12ab-8b+12-18a g

4b(3a-2)+6(2-3a)

Do we get a commaon factor after regrouping. No! we don't. Think! What can be done to get a
common factor?

Let us see by changing the order of the last terms and see.

12ab-8b—18a+12 1280 s, L
4b 4b
= 4b(3a-2)-6(3a-2) 18 . 2_,
-6 -6
= (3a-2)(4b-6)

\%" l Exercise m

Factorise-—

1. 14a’+21a'b-28a’b’
-5-10p+20p°
9a'-6a’'+12a

By — 72y +12x
18a'b’-27a’h’ +36a’b’
24a'-36a’b
10a’-155°
36a'b-60a'b’c
16m —24mn

10, 15x%y’—20x"y

11. 12a'v’-21a'%

¥ ]

B E NP B W

12. 12a+15
13. 14a-21
14. 9a-12a

@ Factorisation by Identities

The three identities that we will use for factorisation are—
1. (a+b)'=a’+2ab+b’
2. (a-b)'=a'-2ab+b’
3. {a+b)(a=b)=a"-b’

w . Mathematics-8 95
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‘a- . ‘ Solution:
bl

Example 2 :

Solution:

Example 3:

Solution :

Example q:

Solution :

Example 5 :

Solution !

T
Dt

Factorise 2a’ +9a+ 10

Try to match the expression with identities above. The expression does not match the identity 3
as it has only two terms, while our expression has three terms. Morever the terms of the identity
are squared. Inour expression only one termsis squared.

It does not match identity number 2 also as one of the term in itis negative,
QOur expression does not match identity 1 also, as it has two squared terms.

Such expressions should be expanded into four terms by splitting the middle term into two. Then
they can be factorised by regrouping method.

Split the middle term in such a way that its sum is 9 and its product is equal to
(2x10)=20
Twosuchnumbersared and5
2a’+9a+10 = 2a' +4a+5a+10
2ala+2)+5({a+2)
{a+2)(2a+5)

Factorise 25a’—16b’
25a’—16a’ using identifya’—b’=(a+b)(a—b)
Findsquare rootof 25and 16

J25 = 5

V16 = 4
(5a)'-(4b)’
{5a+4b) (5a—4b)

Factorise 4y’ - 20yz + 252°
4y’ -20yz + 252" is of the from.
a’-2ab+b’where
a'=4y'=(2y),b'=25z"
=(5z)"and 2ab=20yz=(2x2yx 52)
o Ay -20yz+252° = (2y) - 2(2y) (52)+(5z)’
=(2y-5z)’

Factorise (302) —(298)’
(302) - (298)°

(302 +298) (302 -298)
600+4
2400

Factorisea —7a+12

We have to find two numbers whose sum is 7 and the product is (1 = 12) = 12, Arrange these
numbers in such a way that we get a commaon expression. Two such numbers are 3and 4.

Mathematics-8 e
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a —4a-3a+12
ala—4)-3(a—4)
(a—4)({a-13)

"? { Exercise [ B

a'=7a+12

Factorise the following expressions—

P S— g & 1 16 4x4-1.5x1.5
. a—dah+ . a+a+4 w T aATLS
2. Wy —Bxayz+97° 10. 93’ +24a+16
. . 1.1x1.1-0.5%0.5

3. 1-6a+9a 11. 36a +36a+9 17 11+05
4. 1-2x+x% 12. 144m +120m+25

3 3 4 25x25-05x05
5. 16a —24a3+9 13. a +6ab+%h 18. 25405
6. 9a'—-12a+4 14, 9+6x+x’

g g 1.37=1.37-0.63=0.63

8. a-6a+9

x ~

Mathematics-8
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The algebraic expressions which can be written in the form of products of expression, then each of
these products are called its factors.

The process of writing an expression in the form of its products is called factorisation.

When a common monomial factor occurs in each term. Find HCF of all the terms of the given expression
and divide each term by its HCF. Write the given expression as the product of this HCF and the guotient
obtained.

When a binomial is common in the given expressions. Find the common binomial and write the given
expressions as the product of this binomial and quotient obtained on dividing the given expression by
this binomial.

In the regrouping method, arrange the terms of the given expressions in groups in such a way that all
the groups have a commeon factor. Factorise each group and take out the factor which is common to
each group.

Identities used for factorisation are-

ial X +fa+bix+ab=ix+a)ix+h)

(b} (a+b)y=a’'+2ah+b"

{c) (a-by=a-2ab+h

(d} (a+b(a-b)=a -b’

o N 2 X o 20" cnm
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Tick (v ) the correct options.
[a) la+b)(a—b)isegualto—
| {ii) (@"=b%)

1) (@"+b’)

(b) (a+b) isequalto —
(I] (a+b)(a+b)

() (a—b) isequalto —
(i) (a+b)(a+h)

(d) (5a°—45b")=7
(i} (5a—9b)(5a+9b)

. Factorise—

(a) 142’ +21a'b-28a'b’
(b) =5—10p+20p°

(c] 9a'-6a'+12a

(d) 8x'=72xy+12x

(e} 18a'b'—27a’h’+36a’b’
(f) 24a'-36a’b

lg) 10a'-15a"

(h) 16a"-24a+9

[i] a’+6ab+9b’

(]) 9a’~12a+4

(k) 9+6x+x

(I] 36a'b—60a'b’c
(m)16m’—24mn

{n) 15xy'—20x%y

(o) 12a’b’—21a’b’

(p) 12a+15

() 14a-21

(r) 9a—12a°

. MULTIPLE CHOICE QUESTIONS (MCQs) :

| i) (a=b)({a=b)

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

| i) (5a—9b)(9a+5b)

(i) {a+b)

(il {a+b)la-b)

i) {a+b){a-b)

(i) 5{a—3b}{a+3b)

|{iv) (a—bY

{iv) MNoneofthese

{iv) MNoneofthese

(iv) 9la—3b)(a+3b)

|

|
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Find the value of x in the following :

—_

(a) (b
? 5
X 15 / X g
\ 127 3L % 22 13
| 63/
I
N
a Objective To write a ward problem in the form of an eguation and then
factorizeit.
-%‘ Materials Required : A pen,

;?m.c

AGtivity

Procedure : Writethe equations and their fractions,

Problem

Equation

Factors

1. A number square plus eight times
the same number minus three is
equal to 38,

2. Forty divided by a number plus
seven times the number is equal
ta 10.

1,

3. A number plus its cube plus seven
times then number added to 21 is

4.  Twenty divided by a number
minus the cube of another
number plus 87 isseven.

5 Thirty-nine times the sguare of a
number is equal to three times
the number plus 12,
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Linear Equations in One Variable

Two equal expressions are collectively called an equation. e.g. if expression 7x —5and 4x + 13 are equal, then 7x—
S5=4x+13isaneqguation,

1. To solve an equation means : To find the value of letter x This letter x is called the variable or unknown

‘quantity.
2. The equation in which the variable i.e. x, y, or z etc. is in first order (i.e. is lightest power is one) is called
‘equation,
Example 1: Solve (i) 4x = 18-2x
Solution : dx = 18-2x
Ax+2x = 18
bx = 18
18
X = v
= 3 Ans.
{ii) 8 = 5x-7
Solution : 8 =5%=7
8+7 = 5ux
15 = Bx
= = 3x
5
¥ =3
Example 2 : Solve 21-3{a~-7) = a+20
Solution : 21-30+21 = a+20
42-20 = a+3a
22 = 4a
= E:SE
- 2
Example 3 : Solve R
4 3 2
Solution : L.C.Mofdenominators4,3and2=12

IR L BTN, o LYW
4 3 2

3(y+2)-4(y-3) =6
3y+6-4y+12 = 6

Mathematics-8
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Exampled:  Solve (i) i %
® x—=4 P "
On cross—multiplying : we get
7% = 5(x=4)
T = 5x—20
Ix=5x = =20
2x = =20
x = =10
i a-2 a-3
i) a+d4  a+1l
(@-2)la+1) = (a-3)(a+4)
g +2a+a-2 = a—3a+4a-12
g+a-2 = a'+a-12
g—-o—-o—g = —12+2
-2a = =10
a=5
\Qb: p
¥ l Exercise m
Solve the following equations.
1. 20=6+2x 8. 3(b—4)=2(4-b) 18 ggetedyst
5 5 5
2. 15+x=5x+3 9. 7 1 16 M R
' +x=5x+ : —X=X— - 37 %379 3
3. 4x-13=7-x g0, X2 x4 TR [zx—l—“—“]u
11 4 7 2
x—8 x-12 2n—(2x—3
4. 1+5x=10-x 11, ——= g, 22l
5 9 3 —[dx +3)
5, 3X+2_ - 12, 5(8x+3)=9(4x+7) fo. =18 x-3 x-9
x—6 5 11 5
3 4
6. 3g-4=2(4-aq) 13. 3(x+1)=12+4(x—1) 20. AR B
Ix 1 X
~3) = gt ——=—(x-20)=—=+32
7. 2(70-3)=3(4a-2) 4. 4{ ) :
TOSOLVE PROBLEMS BASED ON EQUATIONS.
1. Readthe problem carefully to find out what is given and what is to be known.
2. Representthe unknown guantity by x or by some other litteras a, b, y, z etc.
3. According to the conditions given in the problem, write the relation between knowns and unknowns.
4. Solvethe equation toobtain the value of the unknown.
-‘
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Tal mar XX 2ehangh w7
W & By I8 4+ § 52 4 e 4




ii. .
e »

L

B
i ‘9. Example5:

¢
" ‘ Solution :
L

Example 6 :

Solution:

Example 7:

Solution:

Example 8

Solution:

T~
Dt

Find a number such that one-fifth of itis less than its one=fourth by 3.

X X
Let the required number be x since, one—fifth crfx:E and one—fourth of it 1 then according to the

prablem,
S

gk
=
5x Hz 3
20
x= 3x20=60

The difference of the squares of two consecutive even natural numbers is 92, Taking x as the
smaller of the two numbers form an equation in x and hence find the larger of the two.

Since the consecutive even natural numbers differ by 2 and it is given that the smaller of the two
numbers is x. Therefore the next (larger) even numberisx + 2,

Accordingto the problems,

(x+2)=x" = 92
X +4x+d-x = 92
4x=92-4= BB
K=§= 22

4

Largerevennumber=x+2=22+2=24
Arectangle is 8 cm long and 5 cm wide its perimeter is doubled when each of its sides is increased
by x cm form an equation in xand find its new length.
Since length of the rectangle = 8cm and its width=5¢cm.
Its perimeter= 2 (length + width)

onincreasing each of its side by xem
Its new length =
and new width =
Its new perimeter =
Given new perimeter =
26+ 4x=
dx=

26 _

2(8+5)=26cm

(8+x)cm.

(5+x)cm.

2(8+x+5+x)cm

2 times the original perimeter.
2%26

52-26=26

8.5cm.

A man is 24 years older than his son. In 2 years his age will be twice the age of his son. Find their

presentages.

Letthe present age of son be x years
Presentage of father =

In2vyears

Theman'sagewillbex+24+2=
According to the problem x + 26 =
Onsolvingwe getx =

Presentage of man=

and present age of sonx =

3

24!- s
S 5 R
]

X+ 24 years.

X+ 26vyears.

2(x+2)

22
¥+24=22+24=46vyears
22 years.
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Example 9: One day a boy walked from his house to his school at the speed of 4 km/hr and found that he was

Solution : Since time =

ten minutes late to the school. Next day he ran at the speed of 8 km/hr and found that he was 5
minute early to the school. Find the distance between his house and the schoal.
distance

speed
X X
First day he takes 7t hrstoreach the school and next day he takes 2 hrstoreach the schoaol,

Since, the difference of two timings= 10 minutes + 5 minutes= 15 minutes :E hrs.
¥ % 1

4 8 4
Onsolving, weget x=2 km.
#

ok
)~ "l Exercise w

1. Fifteenlessthen4 timesanumberis 9. Find the number.

2.  Three numbers are in the ratio of 4:5:6. If the sum of the largest and the smallest equals the sum of the third
and 55, find the numbers.

3.  28is12lessthan 4 timesanumber. Find the number.

4, Five lessthan 3 timesa number is 20. Find the number.

5. Fifteenmore than 3 times Neetu's age isthe same as 4 times her age. How old is she?

6. Anumberdecreased by30isthe same as 3 times the number decreased by 14. Find the number.

7. A'sSalaryissame as 4 timesB’s salary. If together they earn ¥ 3750 a month. Find the salary of each.

8. Findthe numberwhose fifth part increased by 5is equal to its fourth part diminished by 5.

9.  Sixmore thanone=fourth of a number is two-fifths of the number. Find the number.

10. The length of a rectangle is Bcm more than its width. If the perimetre of the rectangle is 64 cm. Find its length
and width.

11. Thesumofthree consecutive odd numbersis57. Find the numbers.

12. Two years ago, Sahil was three times as old as his son and two years hence, twice his age will be equal ta five
times that of his son. Find their present ages. Check your solution.

13. Divide 105 into two parts so that one—fourth of one is equal to one—third of the other.

14, The length of a rectangle is 3m more than 5 times the width, The perimeter is 126m. Find the length and the
width.

15. Findthree consecutive even numbers whose sumis 234,

16. The first side of a triangle is 2cm longer then the second side. The third side is 5cm shorter than twice the
secondside. If the perimetre of the triangle is 49 cm find the lengths of its sides.

Mathematics-8 103

2 N e & . N _nx -_.?"?' f?e"“t 1 55
X % P 8 4 9 0 o

o

-‘

<)



-ﬁ

.' » Aneguation remains unaltered on:
: (i)  Adding the same number to each side of it.
{ii) Multiplying each side of it by the same number,
{iii) Dividing eachside of it by the same number,
{ivl Comsecutiveintegers are takenasx, x+1x+2 ...

- #  Consecutive even numbers are takenx. x+ 2, x+ 4.

. # L:msemtwenmluplesnfj‘lremkenx X+3IX+6 . andsoon.

1. MULTIPLE CHOICE QUESTIONS (MCQs) :

Tick [v') the correct options.

{a) Which of these is not alinear equation?
(1) 3x+5=12 (i} 4x’'=16 liil) y+z—2=0 | {iv) §=I¢"
¥

(b) Thesolutionof equation3x—1=5,i5 evieivicicaeinnnnn. :

(I} 2 (iiy —2 (Til} % | {lv) none
(c) Anumberwhenmultiplied by 5 exceedsitselfby 32. The numberis......ccoccevvvnnnnn. ‘
(i 3 | (i) 4 (i) 6 | (iv) 8
{d) Anumberwhenaddedtoits one fourth gives 40, The numberis.....cccovvmiinnn ;
(i} 16 | {il) 32 (iil) 36 | (iv) 40 |
{e2) Two consecutive natural numbers whosesumis85are ... 3
(i) 32,53 (i) 42,43 (iil) 41,44 | (iv) 40,45
2. Solvethe following equations:
(a) 20=6+2x (b) 3(b-4)=2(4-b) I U S
5 5% 5
(d) 15+x=5x+3 (@) 7=x=x-1 (f) Eogba 2
3 2 9 3

3. Find the number whose fifth part increased by 5is equal toits fourth partdiminished by 5.
4, Sixmore than one—fourth of a number is two-fifths of the number. Find the number.

5. The length of a rectangle is 8cm more than its width. If the perimetre of the rectangle is 64 cm. Find its length
and width.

6. Thesumofthree consecutive odd numbersisS7. Find the numbers.

7. Two years ago, Sahil was three times as old as his son and two years hence, twice his age will be equal to five
times that of his son. Find their present ages. Check your solution,
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1 One dozen pencils is to be distributed between two children, so that the number of pencils the
second child get double the number of pencils the first child got. How many pencils do the two

children get?

2.  Howmany kg of Basmatirice worth ¥ 96 per kg should be mixed with 15 kg of Basmati rice worth ¥ 80
| per kg to obtain a mixture costing ¥ 90 perkg?

‘C Qb obviecive
;fiv " ty Materials Required

To understand the balancing of an equation.

Weights like cards containing natural numbers, and variable like

o

¢ xoEAEEEGEE([(EE

Procedure: Foreach balance, calculate the unknown weights. Also, write down and solve an equation for each situation,

Balance Equation Value of x
[‘?EW[@I @1.[@] I+x=5+2 x=4
7% [4-]€

s s . . " . " " . " . . . s sl
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Revision Test Paper-lI

(Based on Chapters 4 to 7)

Multiple Choice Questions (MCQs).

Tick (¥ ) the correct option:

1

Natural numbers which can be expressed as the product of triplets of equal factors are called

{a) Perfectcubes

(c) Perfectsguare

Evaluating(gj we get
3
15
(@) 33
16
(© g1

3 o
3

3 )
3@

The degree of polynomials 2x'+4x' —9is

{a) -2

(c) 4

a —3a’ b+3ab —b'istheexpanded form of

(a) (a-b)
(c) (a=b)

Cubesof all even natural numbers are

(a) odd

() bothoftwo

Cubes of negative integers are
(a) negative

{c) bothoftwo

(b)

*
Y @

ESC

=

(b)
(d)

SlolNeloRNelo]

Unperfect cubes

Unperfect squares

2
81

81

(x+a) (x+b)

la+b)’

even

none of these

positive

none of these

The algebraic expressions having only three terms are called

{a) Binomials

(€) Trinomials
{a+b){a—b)isequalto
(a) a’+b’

(c} (a+b)

3 b
3 @
3o
3 -
"
A

2t

Monomials

Palynomials

mh
|
o

2

O
&
a
&
3
a
&
a
e
a
a
a
a3
<
a
e
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9. (3a)=
(a) 27a {} (b) 27a"
(¢} 27Fa™ (} (d) 27a°
10. Apolynomial is said to belinear ifits degreeis
(a) 0 Y ) 1
() 2 3 3
B. Fillinthe blanks of the following :
\ are product of triplet of equal factors.
2. Thesquareofanodd numberis always
3. pisa
4, (a-5)(4a+3)isequalto
5.  Thecubeofnumberendingin&endsin
6. Apolynomialdegreediscalleda polynomial.
7 \JG isa ifitis nota perfect square,
8. Theprocess of writing an expression in the form of products of its
9 _inventor ofzero (0).
10. Asymbaol which takes various numerical value is called
C. Write T fortrue statement and 'F for false statement :
1. a’b,3ab’, 4xy,-2x'y etc, are called like terms.
2. Cubesof positive integers are always negative.
3. Thereisno perfect cube whichendsin 4.
4. Foranintegera,a’isalwaysgreaterthana’.
5.  Sign of positive (+) and negative |-} are called integers.
&  5a,b6ab,and8bcanbe added together.
7. Ifvariables are same we add their powersis multiplication.
8.  Dividend = Divisor x remainder + Quotient.
8. (a+b)(a-b)=a’'-b".
10. Termswiththe same variables and exponents are called like terms.
Mathematics-8
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o Model Test Paper-|

(Based on Chapters 1to 7)

Instructions :

1. Allguestionsare compulsory.

2. The question paper consists of 30 questions, divided into three sections — A, B and C. Section A consists of
10 questions of 2 marks each, section B of 10 questions of 3 marks each and section C of
10 guestions of 5 marks each.

SECTION - A

1. Find the valueof 'n’ifn+7=17.

Write additive inverse of—15.

s

Solve 57 =25,

Find the rational number with which (—6)" should be multiplied so that the productis9 .
Express 71865000000 in the form of Kx10" where n=6.

Find the greatest number of two digits which is a perfect square.

Find the cube root of 389017.

Factorise:1d4a—21,

- g0 W 3 e e

Solve theequation:3{x+1)=12+4 (x—-1})

10. Replace question mark with appropriate numberin5’+6 +7=31"

SECTION -B
1. Solve: 21-3(a-7) = a+20.
... —45 —3
2.  Bywhat numbershould we multiply — toget — 7
56 7
3. Findthesquareroot of 8281.
4, Findcube rootof 216x 125.
B
5, S50lve: S s =5
2
6. Write (x'=1){x'+1)in the standard form.
7.  Factorise: Cb T e
25405 1
8.  Findtworational numbers whose absolute valueis— .
5

=1
8,  Whatrational numbershould be added to-1to get? ?

10.  Write 3.8x10" inthe usual form.
>
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SECTION - C

Find the product of (2xy’—5xy’) and (x'=y’).

=12 13 1 =31
Divide the sum t}fT and = by the product of = and ==

Subtract 7a-10b+9c fromthe sumof 5a+6b-7cand 9a-16b-2c.

Determine xandysothat3"'=81and817'=3

Find the cost of creating a fence around a square field of area 9 hectares at a cost of ¥ 25 per metre.
What is the least number by which 120393 should be divided so that the quotient has cube root?

A rope was 6a’—5b+9c metres long. A piece of—=7a" + 6b—10c has been cut out of it. Find the length
of remaining rope.

Factorise : X’y —6xyz + 92’
Simplify (m+1)(m —=3m’+4m~-5)—(3m—2)}(m'-m"+5m—7)

Two numbers are inthe ratio 7 : 8 and their sumis 45, Find the numbers.
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Profit, Loss, Discount § *
and Compound Interest
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O Profit or Loss:

1. Supposeaman buysan article for T 40 and sells it for ¥ 55 obviously he makes a profit of T {55-40) =% 15.
Here ¥ 40is the cost price C.P. ¥ 55is the selling price (S.P.) and ¥ 15 is the profit.

Ifthe selling price of an article is more than the cost price there is a profit.
Profit (or gain)=S.P-C.P

2. Now,the manbuysthe article for T55 and sellsitfor 40 he loses T (55-40) =715
If the selling price is less than its cost price then there is a loss.
Loss=C.P—5.F.

Profit or loss is always calculated on cost price. Given above ¥ 15 is profit on T 40 and in T 15 is loss on T 55 if
profitor lossis calculated on T 100, It is called profit percent or loss percent Profit %

me't %100 Loss¥h = —0=2 ?ﬁ x100

. p

s

Example 1: Mehta buys a table-fan for T 600 and sells it for ¥ 750 find his gain and gain percent.
Solution: Gain=SP—-CP=¥750-F600=%150
Gain%= 22" 100 = 222 « 100 = 25%
C.P. 600
Example 2: Amen buysanarticle for 5000 and sells it for 4500. What is his loss percent?
Solution: Loss=C.P.—5.P.=T5000-%4500=¥ 500

Loss %= 1955 100=> . 100=10%
c.P. 5000

Example 3: Jacob buys an old scooter for T 4700 and spends T 800 on its repairs if he sells the scooter for
5800. Find his gain or loss percent.

Solution : Total C.P. of the scooter = T4700+T R0O0=¥ 5500
Since = S.P.=¥5300
Gain = ¥5800-F5500=F300
300 5
i = *x100=5—%
Gain’% = Ccoo 1

Profitor loss percent s always on the total cost - price. |

Example 4 : A fruit seller buys oranges at 5 for T 4 and sells them at 4 for ¥ 5. Find his profit on percent. Find
total no. of oranges he sold if he earns a total profit of ¥ 36.
Solution : Since C.P.of S5oranges=% 4
¢ _‘.- / no

w4 & " BAE 4 R W B L 1
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C.P.oflorange = ?E =2 0.80 ‘ g
SinceS.P.of4oranges = 5 5
S.P.oflorange = f% =¥ 1.25
Profit = 5.P-C.P.=1.25-0.80=0.45
andprofitse="M 100 = 29 500 = 56.25%
C.P 0.80
Totalprofit
Also no of orangessold =
. Profit of one orange
s T
0.45

Inorder tofind profitor loss as percent always calculate the C.P. and S.P. of equal numberof articles.

In Example 4 given above instead of finding C.P. and 5.P. of one orange. If we find the C.P.and 5.P. of 5 oranges or 20
oranges or 100 oranges etc. even then the profit percent will remain the same.

Example 5: Aradiois purchased for? 1200 and sold for ¥ 1080. Find loss percent.
Solution : C.P=%1200 S.P.=% 1080
Loss=1200-1080=%120

Loss%: =£ %100 = 10%
1200

Example 6: By selling 144 hens. Murphy lostthe 5.P. of 6 hens. Find her loss percent.
Solution : Let S.P.ofLhen = T1
S.Pofl4dhens = T144x1=T144
andloss = S.P.oféhens
= 6x1=36
C.P.of144hens = S.P.+Loss
= T144+F6=7150
Loss

(5]
Therefore, loss% = —— =100 = E x100=4

C.P.

WO =
"?‘ l Exercise m

1. Findthe profitorloss percent:

(a) CP = X275 Profit = ¥25
(b) S.p. = T320 Gain = %72
{c) S.P. = T250 Loss = T50
{d) C.P = %400 SP = %450
e} s.p = 360 Cp = 400
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10.

11.

12,

Hrithik goes from Agra to Delhi ta buy an article. Which costs T 6500in Delhi, He sells this article for T 8000 in
Agra. Find his gain or loss percent consider that he spends ¥ 700 an transportation, food etc.

Moyna bought 10 note books for T 40 and sold them at ¥ 4.75 per notebook find her gain percent,

A boy buys an old bicycle for T 162 and spends T 18 on its remains, He sells the bicycle for T 171 find his gain or
loss%.

A shopkeeper bought 300 eggs at BO paisa each. 30 eggs were broken in transaction and then he sold the
remaining eggs at one rupee each. Find his gain or loss percent.

Amansold his bicycle for 405 losing are length of its cost price finding : (a) his cost price (b} his loss percent

¥ X
F __and=x—-—=40%
[HintletC.P.=% xthenloss= 11::-3'1 E 10

A man sold a radio set for T 250 and gained one - nineth of its cost price find.

(a) Hiscost price

(b) His profit percent

Ashopkeeper sells his goods at 80% of their cost price. What percent does he gain or loss?
The cost price of an article is 20% of its selling price. What is the profit or loss percent?

A shopkeeper mixes two variants of ricein ratio 3:1. The first variety costs ¥ 32/kg, while other costs T36/kg. If
the mixed rice is sold at price of ¥ 28.05/kg. Find the profit/loss incurred by shopkeeper.

Shalley sold two sarees for 2185 each. On one saree she lost 5%, while on the other she gained 15%. Find her
gainorloss per cent on the whole transaction.

Madan Lal purchased an old scooter for ¥ 12000 and spent T 2850 on its overhauling. Then, he sold it to his
friend Karambir for ¥ 13860. How much percent did he gain or loss?

TO FINALISE 5.P. WHEN C.P. AND GAIN PERCENT OR LOSS PERCENT ARE GIVEN.

Example 7: Girdhari bought a fountain pen for ¥ 12. For how much should he sellit to gain 15%?

Solution : Since,C.P.ofthepen = 12
s Gain = 15%oftheC.P,
2 222 2180

Since5.P. = C.P.+Gain
(100 x Gain%) L
100

100415 5, S5x12 5., 05
100

Alternative Method S.P.
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Example8: Anarticle bought for Z 450 is sold at loss of 20% find its selling price. ‘Q‘ %
Solution : Since, C.P. = T450 ‘ "
Loss = 20%0fZ450=F 202430 294
AndS.P. = C.P—Loss
= T450-390=T 360
‘ S.Pp = [lﬂﬂ-inﬁs%]xtp ‘
100 o
(mu a 20] <450
80
= T—x450=%360
100
Tofind C.P. when 5.P. and gain percent or loss percent are given:
Example9: Raman sells an article for ¥360 at a gain of 20% find his cost price.
Solution : Let C.P.of the article = ¥100
Gain=20%0ofT100 = T20
andS.P.=F100+%20 = ¥120
WhenS.P.is¥120;C.P. = T100
Whens.pisT1cp = T 200
120
100
WhenS.P.is¥360;C.P. = ¥ —x360= %300
120
100
Alternative method: C.Pr——;--xs‘F'.l— 100 « 360
100+gain% | 100+20
_ ?1ﬂﬂx35[] - %300
120
Example 10 : By selling an article for ¥ 382.50 a man losses 15% find its cost price.
Solution: LetC.P. = ¥100
Loss = 15%0ofT100=% 15
andS.P. = T100-T15=T85
WhenS.P.is¥85;C.P. = T100
100
WhenSP¥1:CP =7 —
85
100 = 382.50
When.P.isT382.50:C.P. = ¥ )(3—5
= ¥450
-‘
— Mathematics-8 . n3
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CPh=— x
100 — loss%

10 __,sp ‘

( e JX?SBJ.ED
100-15

-z 100 =% 382.50 ~2450

25
Example 11 : Janet sells two watches for ¥ 198 each; gaining 20% on one and losing 20% on the other. Find his gain

% or loss % on the whole transaction.

Solution:  Sinceforonewatch:5.P.=3198andgain=20%

i w 198
(100+20

‘uc

P.= LS.P.
(100 + gain%)

= T165

Since; for other watch :5.P.=¥ 198 and loss 20%

SGPR

Py % 1A

CP=e—oo— 5P
100 — loss%

100

—
(100 - 20)
¥247.50

7108

100

Total C.P. of both the watches

Total 5.F. of both the watches

1. Findtheselling priceif:

(a) C.P=%425
(b) C.P.=%382
() C.P=%352

(d) C.P.=T576

2. Findthecostpriceif:
(a) s.p.=%121
(b) S.p.=3475
{c) S.P.=%430
(d) s.p.=%732

9

Loss on the while

and loss %

profit

loss

over heads
profit

over heads

gain
loss
Eain
loss

(&‘* ﬁE 5" &25

= ¥T165+7247.50=3412.50
7198+%198=7 396
T412.50-T396=F16.50

1630 . 100% = a%
412.50

n"

"%—‘ i Exercise m

= 12%

15%

T28and

20%
T44andloss=16%

I

I

n

= 10%
5%
Th%
8.5%

I
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By selling an article for ¥900; a man gain 20%. Find his cost price and the gain. ‘P &
L

&

By selling anarticle T 704; a person loses 12%, Find his cost price and the loss.
Amansellsaradioset forZ 605 and gain 10%. At what price should he sell itin order to gain 16%.
6.  Afruit-sellersells B bananas for a rupee gaining 25%. How many banana did he buy for arupee.

7. Asells an article to B at a gain of 10% and B sells the same article to C at a gain of 12%, If C pays T 616 for the
article. Find how much did A pay forit?

8. Toshiba bought 100 hens for % 8000 and sold 20 of them at a gain fo 5%. At what gain percent she must sell the
remaining hens. 5o as to gain 20% on the whole.

9. Adealergets¥ 56 less by selling a chair on 8% gain instead of 15% gain. Find the C.P. of the chair?

10. Mr. Pratham sold his scooter for T 6720 at a gain of 12%. He paid 2% of the selling price to the broker. Find his
net gain as percent.

11. A man bought a piece of land for 15000. He sold 1/3 of this land at a loss of 5 percent. At what gain percent
should he sell the remaining land in order to gain 8% on whole the transaction.

12. Ashopkeepersellsanarticle at 15% gain. Had he sold it for % 18 more he would have gained 18%. Find the cost
price of the article.

13. Bysellingasilver necklacefo¥ 657, ajewellerloses 8.75%. For how much did he purchase it?
Discount

In arder to dispose off the old or damaged goods; some shopkeepers offer a reduction on the marked price of their
articles. This reduction is called discount.

(i) Discount is always given on marked price (M.P.) of the article. (i) Selling price or price paid by the
customer = M.P. —discount.

Example 12 : Ashopkeeper offers a discount of 10% on a tea-set. Find the discount and net selling price of a tea-set
whichis marked at ¥ 450.

1450
10% of T 450=T 45

H

Solution: M.P. of tea set

Discount

Net selling price=450-45 = T405

Example 13: A beadsman marks his goods at 35 percent above the cost price and then allows a discount of 15
percent. What profit percent does he save.

Solution : LettheC.P. = 100
hence, marked price=3(100+35) = 135
Discount = 15%0f135 = ¥20.75

Selling price= ¥(135-20.75)=7114.25
%(114.25 - 100)

and hence profit percent = ¥ 100 x100 =14.25%
w . Mathematics-8
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P ‘9. Example 14 : A dealer allows his customers a discount of 25 percent and still gain 25 percent. Find the marked
‘a- : price of a article which costs the dealer ¥ 720.
" Solution:  Since, Cost price=¥720and gain=%25%0ofT720=T 180

S.P.=%(720+180) = T900

Now lethe marksitat¥ 100

Since, discountgiven=25%0of T 100=% 255, P.=%(100-25)=%75

WhenS.P.=%75

WhenS.P.=% 75

WhenS.P.=T900
=%1,200

Example 15 ; Find the single discount equivalent to two successive discounts of 20% and 10%.
Let the marked price of an article be T100.

Solution :

M.P. = T100
100
MP =% 75
MP = T 100 = 900
75

Then, the discountgivenonit = T20
The price after the first discount = ¥(100-20)=% 80
The nextdiscount = 10% of ¥ 80

-3 [an x EJ' =78
100

The price after the second discount = T(80-8)=%72

The single discount equivalent to the given discounts ={100-72)%

2. FindtheS.P.if.
(a) M.P.=%1300anddiscount=10%
(b) M.P.=% 500 and discount=15%

1
3. Afterallowingadiscount nf?E % on the marked price an article is sold for ¥ 555. Find its marked price.

ThenetS.p. =372

“% i Exercise m

1. Ifmarked price of anarticleis¥ 350 and itis sold at a cash discount of 15%. Find its selling price.

4. Anarticle marked for ¥ 650 is sold for T 572. What percentage discount was it on?

=28%

5. Aready made garments shop in Delhi allows 20 percent discount on its garments and still makes a profit of 20
percent. Find the marked price of a dress which is bought by the shopkeeper for 7 400.

6. Finddiscountinpercentwhen.
(a) M.P=%900 and
(b) M.P.=T500 and

7 e

(‘ ﬁE 5" &2

—

S.P=%873
S.P.=%425
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7.  Acyclemerchant allows 25% commission on his advertised price and still makes a profit of 20%. If he gain T 60 ‘ﬁ' &
overthe sale of one cycle, Find his advertised price. ‘ oy

8. The marked price of a water cooler is ¥ 4650. The shopkeeper offers an off season discount of 18% on it. Find
its selling price.

9.  Aladyshopkeeper allows her customer a 10% discount on the marked price of the goods and still gets a profit
of 25%. What is the cost price of a fan for her marked at ¥ 12507

10. The list price of a table fanis 480 and it is available to retailer at 25% discount for how much should a retailer
sellittogain 15%?

11. Apublishergives 32% discount on the printed price of a book to book sellers. What does a bookseller pay fora
book whose printed priceis T 2757

12. An article marked at ¥ 800 is sold at a discount of 10%. Find its cost price if the dealer makes a profit of 20%.
Also, find the profit percent if no discount had been allowed.

13. Adealer of scientific instruments allows 20% discount on the marked price of the instrument and still makes a
profit of 25%. If his gain over the sale of ainstrument is ¥ 150, find the marked price of the instrument.

14. Findthesingle discount which is equivalent to two successive discounts of 20% and 5%.

O Compound Interest

So for, we had learnt about simple interest as the extra money paid by the borrower to the lender for the privilege
of using the money. We have learnt earlier that if principal =% P, rate = R% per annum and time =T years then the
simple interest given by the formula.
PxRxT
5= [Here, P = Principal, R =Rate, T=Time.
100 = &\
Incompoundinterestterm. C.ll= P 1+i -p ORCI= P (1+—} -1| [Here, n=Periodsoftime]
100 100

Farexample:If principle =5000 and rate of interest=10%

S.l.for1year=% lm

100
S..for2year=% M} —¥1000
100

} =500

Clearly in computing 5.1. the principal remains constant throughout. But, the above method of computing interest
isgenerally not used in banks,

COMPOUND INTEREST. If the borrower and the lender agree to fix up a certain interval of time (say, a yearora
half-yearly or a quarter of a year etc.). 5o that the amount = (principal + interest) at the end of a interval becomes
the principal for the next interval then the total interest over all the intervals, calculated in this way is called the
compound interest and is abbreviatedasC.I.

Ifno conversion period is specified the conversion period is taken to be one year. l

Example 1: Find the compound interest on ¥ 1000 for two years at 4% per annum.

-“
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Example 2 :

Solution :

Principal for the first year =% 1000

1 {1uux4x1]
Interest for the firstyear = ¥ 100
Usinginterest = ot
100

=340
Amount atthe end of first year = T1000+340=7 1040

Principal for the second year = 1040
1040 % 4 = 1)

Interest for the second year = [ 100

= 41.60
Amount atthe end of second year=31040+341.60=71081.60

.. Compound interest=% (1081.60-1000)=3 81.60
Find the amount and the compound interest on ¥ 20,000 for 3 years at 10% per annum.
We first out the compound interest on % 100 for 3 years at 10% perannum.

Interest on % 100 at 10% for 1 year=% 10

Thus amount atthe end of the first year=7(100+ 10} =7 110

This forms the principal for the second year.

110% 10 % 1] 711
100

.. Amountattheend ofthesecondyear=7110+311=3121

Interest for the second year=3% [

Again this form the principal for the third year

121x10=1

) =712.10
100

.~ Interestforthe third year=% [

Amountatthe end ofthethirdsyear=3121+712.10=133.10and C.1.=%(133.10-100)=% 33,10

Example 3 :

Solution:

Find the compound interest of ¥ 8000 for 1% years at 10% per annum. Interest being payable half
yearly.
We have.
Rate ofinterest= 10% perannum= 5% per half year
Time=1Yyears=3 half-years.
Original principal = ¥ 8000

BOOO=x5x1

100
Amount atthe end of the first halfyear = T8000+T 400=T 8400

Interest forthe first halfyear =3 [ ] =400

Principal for the second half year = T8400

B400=5%1
Interest for the second halfyear = [_i[:ﬂ,_x_) =420
Mathematics-8 et
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Amountat the end of the second half year=T 8400+ % 420=% 8820
Principal for the third half-year = T 8820
BB20xE5x1
100
Amount atthe end of the third half year = T8820+7441=39261
Compoundinterest = $9261-38000=% 1261
Example4: Compute the compound interest on ¥ 5000 for 1% years at 16% per annum compounded half yearly.
Selution:  Rateofinterest=16% perannum= 8% per half-year.
Time= 1} years= 3 half—years.
Original principal = T 5000

Interest for the third halfyear = ¥ ( ] =441

Interest for the first halfyear = T {M] =¥400
100

Amount at the end of the first half-year = T (5000 + 400) =¥ 5400

Principal for the second half-year = ¥ 5400

[541:0::1::3)

Interest for the second half-year = ¥ =432

Amount atthe end of the second half-year=3% (5400+432) =3 5832
Principal for the third half-year = ¥5832
GE3Zx1xg
100
Amountatthe end of the third half-year = (5832 + 466.56) =% 6298.56
Compoundinterest = ¥ (6298.56—5000) =% 1298.56

Interest for the third half-year = ¥ [ ] =7466.56

3

Y 3 p
**:f?" l Exercise m

1. Findthe amount and the compound interest of T 2500 for 2 years on 12% perannum.
2. Whatwill be the compound interest on 4000 in two years when rate of interestis 5% per annum?

3. Find the difference between the simple interest and the compound interest on T 5000 for 2 years at 8% per
annum.

4. Subhra deposited T 6250 to a company at 9.5% per annum compound interest for 2 years. Calculate the
amount she will get after 2 years.

5.  Lovely borrowed a sum of ¥ 12000 from a finance company at 5% per annum compound annually. Calculate
the compound interest that Lovely has to pay to the company after three years.

6. Bindu borrowed ¥ 20,000 from her friend at 18% per annum simple interest. She lent it to Poly at the same
rate but compounded annually. Find her gain after 2 years.

7. Findthe compoundinterest at the rate of 10% per annum for two years on that principal which in two years at
the rate of 10% per annum gives T 200 as simple interest.

8. Dineshdeposited ¥ 7500 in a bank which pays him 12% interest per annum compounded guarterly, what is
the amount which he receives after 9 months.
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compounded half-yearly.

9.  Find the compound interest on T 1000 at the rate of 8% per annum for 1% years when interest is

10. Palash received a sum of T 40,000 on a loan from a finance company. If the rate of interest is 7% per annum
compounded annually. Calculate the compound interest that Palash pays after 2 years.

./ Computation of Compound Interest

By Using Formula : In the premium section. We have discased some problems on the computation of compound
interest. As you have seen that the method of computing compound interest was very lengthy. Specially when the

period of time isvery large in this section.

Formula : Let p be the principal and the rate of interest be R% per annum. If the interest is compounded annually.

Then the amount Aand the compound interest C.l. at the end of Ryearsis given by.

1+R

A= P(—] ;n=noof yearsandCL.=A-P
100

>

\

Example 5: Find the amount on ¥ 25000 at 12% per annum compound interest for 3 years. Also calculate the
compound interest,
Solution:  Herep=325000R =12% per annum and n=3 years.
H_ n
. Amountafter3years=P [1+—]
100
12}’
? EEEI)DK[]‘"-IE]
25000 = EHEKE}
i 25 25 25
i
1?5616] =¥35123.20
Y
Amount after 3years = $35123.20
And compound interest=3(35123.20-25000)=710123.20
Example 6: Findthe compound intereston ¥ 15625 for 9 months at 16% per annum, compounded quarterly.
: e R 4 \"
Solution:  Here, P 1(P)=T 15625, Now, A t,ﬁ.:P[l —]:? i'[
olution ere, Principal (P) ow, mount, (A) +1D[l 15625 IIIDGJ
Rate(r)=16% p.a ; 9% 96 26
=4% per quarter =% 15525[§ = T15625x —x—x—
_ 25 25 25 25
Time(T)=8months =T17567
=3 gquarters Since, Compound Interest = Amount - Principal
C.1=%17576-715625=71951
Example 7: Shrey deposited in ¥ 7500 in @ bank for 6 months at the rate of 8% interest compounded quarterly.
Find the amount he received after 6 months.
120 Mathematics-8
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J

Solution:  Here, p=% 7500, R=8% per annum and n=6 months

m b 1
Amount after &8 months = P[l + iJ —Year = —\year.
100 12 2

a
=3 ?5[][]:-([1+ ]
2=x100

=3 7500 x = Ef??ﬁtﬂ
50 50

@ Compound Interest when Time is a Fraction

Wheninterestis compounded annually but time isa fraction.

e . 3
Formula : if p=principal r=rate perannumand tImE3"4‘ years,

( 3.q)

R 3 —xR
A:P[h—] xl1+4—
100 100

Example 8; Findthe compound interestan ¥ 24000 at 15% perannum for 2 é years.

1
Solution:  Here, p=3 24000, R = 15% perannum and time =2 = years.

L (ke
Amountafter2 = vears-P[1+— l 3
3 100 100
1:{ 5
=T 24ﬂmx ] x| 1+3
IUU lﬂﬂ

-7 lm{mx[%] x[%}]

@ Finding Principal When A,, C.l,, and N are Given

Example 9: Find the principal. If the compound interest compound interest compound annually at the rate of

10% per annum for three yearsis ¥ 331.
Solution:  Letthe principal be T 100then

10}’
Amount after three years = 1]:1(]0 x[1+ ﬁ) }

<o) |
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=%133.10
Compoundinterest = ¥(133.10-100)=33.10
Now, If compound interestis ¥ 33.10 Principal=% ]i%%

if compound interestis 1, Principal = ¥ 33.10

In compound interestis =2 331,
100x 331

] = 1000
33.10

Principal = ¥ (
Hence principal ¥ 1000,

GF) -
Q Finding the Interest Rate Percent Per Annum

Example 10 Atwhatrate percent perannum, compound interest will T 10,000 amounttoT 13310 in three years?

Solution :

R Fi
=F[1+—]
A 100

3
= 13310 =1I:IIJIJI](1 +i]
100

13310[ R]*

= = 1+——

10000 100

1321 [ R J‘

=—=1+—

1000 100

R

——=|1lt— =({1+——| =

10° 100 100
1:1_1-- i:i— H:E:lﬂ
100 10 = 100 10 10

Hence rate = 10% perannum.

Example 11 : In whattime will ¥ 1000 amount to ¥ 1331 at 10% perannum compound interest?

Solution:  Letthetimebenyears.

Then,theamount = ¥ |:IDDD:<[%] i|

lﬂﬂﬂx(E] =1331
10

ﬂr(g]“ _1331 _ 11x11x11 h(E]
10/ 1000 10x10x10 '10
[.l_l]n ) (E]]

10 10

So,n =3

Hence, the required time is 3 years.

,I-—— 122
(‘b‘* 2. g % B 4

-

Let the rate be R% perannum. We have, P = principal =% 10000 Aamount=% 13310and n=3 years.

a)*
10
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1. Computethe compound interestin each of the following by using the formula when-
(a) Principle=Y3000, Rate=5%time=2years
(b) Principle=%5000, Rate=10 percent perannum time =2 years
(¢) Principle=% 12800, Rate =7.5%time = 3 year

2. Find the amount of ¥ 2400 after 3 years. When the interest is compounded annually at the rate of 20% per
annum.

3. Find the amount of T 4096 for 18 months at 12.5% per annum. The interest being compounded semi-
annually.

4. Prasad lentout ¥ 10,000 for 2 years at 20% per annum, compounded annually. How much more he could earn
if the interest be compounded half-yearly?

5. Deepali borrowed ¥ 15625 from the State Bank of India to buy a scooter, If the rate of interest be 16% per
annum compounded annually, what payment will she have to make after 2 year, 3 months?

6. Computethe compoundintereston3 15625 for 9 month at 16% per annum compounded quarterly.
7. Onwhatsum will the compound interest at 5% per annum for 2 years compounded annually be ¥ 164.
8. Asumamountsto ¥ 756.25at 10% per annum in 2 years. Compounded annually find the sum,

9. Inwhattime will ¥ 1000 amount to T 1331 at 10% per annum compound interest?

10. The present population of a town is 2800, If it increases at the rate of 5% per annum. What will be its
population after 2 years?

11. The cost of a machine is ¥ 175000. If its value depreciates at the rate of 20% per annum what will be its value
after 3 years. Also find the total deprecation.

12. Inafactory the production of scooters was 40,000 which rose to 48400 in 2 years. Find the rate of growth per
annum,

Doints to FNRemember :

- # IfS.P.>C.P.ie. incase of profit.

1 Profith
() Profit —SP.-CP, ) sp.-cp 2T
oo
(i) Profith= i = 100 {iv) CP.= [_IGDK 5.1, ]
100 + Profit%

1
#  Amountafter nyearsis given by A=P [1 + fﬁﬁj

i It the principal remains the same through out the loan period, then the interest calculated on this:
principal is called the simple interest.,

B If the rates be p% for the first vear g% for the second year and r'% is the third vear then amount after 3:

: p q r :
rears=F (l+—] x[l+—) [1+—J
2 " 100 100 100
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MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick (v') the correct options.
(a] The price at whichgoods are purchased iscalled —
(i) costprice (ii) selling price (iii) profit | (iv) loss

(b) Ifselling price is more than the cost price, what will happen?

(I} profit (i) loss {iit} no profit | {iv) noloss
(c) HC.PisT918, thenthe gain percentis —
(i) 6% (i) 8% (iii) 10% | (iv) 12%
(d) Therewill be lossif —
(i) S.P.>CP (i) C.P.>S.P (iii) C.P=S.P | {iv) noneofthese
Find the profit or loss percent ;
(a) C.P. = T479 Profit = Y205
(b) S.p. = T250 Loss = T50
{c) CP. = %400 5.F = %450
{d) S.p. = T360 C.P. = 400
Find discount in percent when.
(a) M.P.= %900 and SP. = %873
(b) M.P. = T500 and S.P. = %425

What will be the compound interest on T 4000 in two years when rate of interest is 5% perannum?

5. Trilok deposited T 7500 in a bank which pays him 12% interest per annum compounded quartely. What is the

D wm -,

amount which he receives after 9 months?

Ashopkeeper sells his goods at 80% of their cost price. What percent does he gain or loss?
The cost price of an article is 90% of its selling price. What is the profit or loss percent?

By selling an article for ¥ 900; a man gain 20%. Find his cost price and the gain.

amount she will get after 2 years.

=i What is the least number of complete years, in which a sum of money at 20% per annum
compounded annually will become more than double?

2 At what rate per cent compound interest, does a sum of money become nine-fold in 2 years?

M 2" dnm oo Xo >
57 T3 ) IR e W

Subhra deposited ¥ 6250 to a company at 9.5% per annum compound interest for 2 years. Calculate the
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a, Objective : To find a formula for future value by using compound interest.
i Materials Reguired - Chart paper, geometry box and sketch pens.
AGHivil,

i

Procedure: Supposeyouopenan account that pays a guaranteed interest rate, compounded annually. The balancein
|

your account which it will grow to at some point In the future is known as the future value of your starting,

principal.

For calculating the future value, write P far your principal and r for the return expressed as percent.

Your balance will grow according to the following schedule :

i
i
|
1
]
I i
| |
]
| I
| |
i
| I
| |
i
| I
| |
| I
It Year Balance :
i
| I
: MNow P |
| I
i r
I- 1 F+IEEF Let ustake P-Rs 1000, r=5%, n=5vyears :
|
| |
: . . Year Balance :
i 2 (P e P] (1+ E— ] |
]
| i 100 Now Rs 1000 :
| |
| Youcansimplifyit by noticing that you can keep out factors 3 1600 [1 R ] SRETEG :
i ¢ - |
| of 1+ E foreach line. if you do so, the balance comesto 100 :
] 2 i
: asimple pattern: ;) 1ﬂﬂﬂ[1+i] =Rs1102.50 !
t 100 |
: Year Balance |
3 |
! 5 |
! Mew p 3 1ﬂm{1+—) =Rs1157.62 ||
'. 100 '
] ( T :
[ 1 Pl 1+ ‘j.E g 4 i
] \ |
i 4 lﬂﬂﬂ(l-r—] =Rs1215.50 ||
'. PR 100 :
! 2 Pl1+— ) g [
; w100 g 5 '
H 1000{ 1+— | =Rs1276.28 |!
| F i lﬂu :
: 3 plis—— } l
I A 1m |
i I
'. ETE § '
: 4 Pl 1+ — I
[ v 100 :
! |
! I
| i
! |
! I
| i
! |

F o
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Understanding Quadrilaterals

@ Quadrilateral Definition :

The figure made up of the four line segments is called the quadrilateral with vertices A, B, Cand D.

il i)

B

(i)
Figures {ii), (iii}) are quadrilaterals but fig (i} in not a quadrilateral, because the line segments AB, BC, CD and DA
intersect at points other than theirending—points.

Theguadrilateral with vertices A, B, Cand Dis generally called the quadrilateral ABCD.

Various Types of Quadrilaterals :

(i) Parallelogram : A quadrilateral in which both pairs of opposite sides are parallel and equal is called a
parallelogram, writtenas || gm. or AB || DC.

(i) Rectangle: A parallelogram each of whose angle is 90°,(right angle) is called a rectangle, written as AB || €D,
AD||BCand LA=£B=/C=2D=90".

(iii) Sguare: Arectangle having all sides equalis called a square.,

A B ()
(i A (i 2

{iv) Trapezium : A quadrilateral in which two opposite sides are parallel and two opposite sides are non—parallel is
called a trapezium.

Infig, ABCD is a trapezium in which AB || DC.

Trapezium is said to be anisosceles trapezium ifits nonparallel sides are equal.

Thus, ABCD is as is isosceles trapezium if AB||DCand AD =BC.

‘ 129 Mathematics-8
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(v) Rhombus : Aparallelogram having all sides equalis called a rhombus. ‘Q" s
In fig, ABCD is arhombus in which AB || DC, AD || BCand AB=BC = CD=DA. ‘ a“
(vi) Kite : Aquadrilateral in which two pairs of adjacent sides are equal is known as kite. o
Aquadrilateral ABCDisa kite, if AB=AD, BC=CDbut AD#BCand AB#CD.

D
c
D AN
- e \\_
B =
.\1 o C
el <D -.\ /
v A /
\ |/
A B \l/
A B
(i) (v fvi)

Result on parallelogram:

In a parallelogram

(i} theoppositesidesare equal;

(i) theoppositeanglesare equal;

(iii) diagonalsbisecteachother.

Proof: Letusconsidera parallelogram ABCD. Draw its diagonal AC. Now, in triangles ABCand CDA, we have

21 = 22 (Alternate angle) - c
23 = 74 (Alternate angle) ;’r{ ,e-”“':-“’r
AC = AC (Common) f_f! o el _;’I
AABC = ACDA (ASA property) . L H-E ,-;
50, AB = CDand BC=DA
Also, ZB = ZD
Similarly, by drawing the diagonal fig BD, we can prove that
AABD = ACDB

From this, we get ZA=C
This proves (i), (i) and (iii).
Inorder to prove (iv) let us consider a parallelogram ABCD. Draw its diagonals AC and BD, intersecting each other at

apoint 0.

Intriangles OABand OCD.

We have AB = CD (opposite sides of a para.)
£COD = ZAOB (Verticallyopp.angles)
ZDCO = ZOAB (Alternate angles)
AOAB = AOCD

Hence, 0OA = OCand OB=0D.

This shows that diagonals of a parallelogram bisect each other.

-
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P ﬁ. Remark 1 : A rhombus, a rectangle and a square are special types of parallelograms. So, all the properties of
'a- : ‘ parallelogram are satisfied in each of them
“  Theconverse of the above properties :
(i) Aquadrilateralis a parallelogram, ifits opposite sides are equal.
(ii) Adquadrilateralisa parallelogram if its opposite angles are equal.
{iii) Aquadrilateralis a parallelogramifit has one pair of opposite sides parallel and equal.
{iv) Aguadrilateralisaparallelogram ifit has one pair of opposite sides parallel and equal.
Remark 2 : Since opposite sides of a parallelogram are equal, therefore perimeter=2(/+ b),
Whereland barethelengths of its two adjacent sides.
Diagonal properties of rhombus : The diagonals of arhombus bisect each other of right angles.
Proof: Wehave proved ahove that the diagonals of a parallelogram bisect each other.
But, we know that every rhombus is a parallelogram.
So, it follows that the diagonals of a rhombus bisect to each other.

MNow, in order to prove that the diagonals of a rhombus are perpendicular to each other, consider a rhombus ABCD.
Draw its diagonals ACand BD which intersect at a point O. Now, in triangles COD and COB, We have

CD = CB (sides of a rhombus) . c
€0 = 6C (common) \ 2 J/"*.
oD = OB ( Oisthe mid point of BD) L S AN
ACOD = ACOB ) .4 \
\ y o™ \
So, /COB = /COD s
But, COB+COD = 2rightangles  (linear pair) % Sdi
ZCOB = ZCOD=1rightangle

Hence, the diagonals of arhombus bisect each other at right angles.

Summary : We may summarize the properties of a rhombus as follows : sum of angles of a

guadrilaterals is
always 360

(i) Allthesidesofrhombusare equal.

(ii) Theoppositesides of arhombus are parallel.

(iii) Theadjacentangles of arhombus are supplementary,

(iv) Thediagonaisofarhombusbisect each other atrightangles.
Diagonal properties of rectangle :

Property 1 : Each angle of arectangle isaright angle.

Property 2 : Let ABCD be arectangle such that, £A =90°. we have to prove that each angle of a rectangle ABCD is 3
right angle. for this, we have to show that /B= #C= ~D=90°

Since ABCDis a parallelogram,

AB=DC,BC=ADand £ZA=£C, ZB=2D.

Hence, ZC=90°

Now, AB || DCand AD intersects them at A and D respectively. [ £A=90"]

o
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L 4
& 5
LA+ 2D = 180° G D ‘Qa %
Hence 90"+ 2D = 180° ‘ .
S0, ZD = 180°-90°=90° J
But, £8 = 2D
LB = 90°
Hence, LA=/C=/D = 90° A B
Property 2: The diagonal of arectangle are equal.
Proof : Given a rectangle ABCD inwhich AC and BD are its diagonals.
Toprove AC =BD
Proof A ABD and A BAC, we have D _.C
AB = BA (common) » -
SA= /B (each equal to 90°) H “
AD = BC (oppositesideofa || gm) )
AABD = ABAC o
Hence % BD = AC. A —g
The diagonals of a rectangle are equal.
@ Properties of Square
Property : The diagonals of a square are equal and perpendicularto each other.
Given Asquare ABCD whose diagonals ACand BDintersectat 0.
To prove AC=BD and ACL BD. D = C
Proof:In AABC and A BAD, we have: \\\
AB = BA {common) S
BC= AD (sidesofasquare) \D\
ZABC = ZBAD (each equal to 90°) B,
AABC = ABAD Y
Hence, AC = BD A ~'g
Now, in A AOB and ADOD, we have :
OB = 0D (diagonals of a || gm bisect each other)
AB = AD (sides of a square)
AO = AD {common)
AAOB = AAOD
ZADB = ZAOD
But ZA0B+ ZA0D = 180°
ZAOB = £AOD=90"
Thus, AO L BD,AC LBD
Hence AC=BDand AC_L BD

The diagonals of a square are equal and perpendicular to each other:
The above properties can be summarize as under :

Mathematics-8
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P 9. Summary : Inasquare;
"a._ ‘ (i) allthesidesare ofthe same length.
(i) eachangleisrightangle.
(iii) thediagonalsare of equal length.
(iv) thediagonals bisecteach other atright angles.

Hlustrative Examples

Example 1:

Solution:

Example 2 :

Sclution:

Example 3:

Solution :

T
Dt

Inthe adjacent figure, ABCD is a parallelogram inwhich £ DAO =40° ZBAO=35"and ZCOD=65"

calculate: D, o
(i) £ABO (i) Zopc / '-_&?_;”f/
(iii) £ACB (iv) ZCBD / P

."fl. 40°~ 1 Iu'."r

| > qes 8
We have A= g

ZAOB = COD=65"[opposite pair of angles]
But, the sum of the angles of a triangles of 180",

ZABO = 180°—(35+65)=80"

Z0DC = ZABO=80°[Alternate angles]

ZACB = ZDAO=40" [Alternate angles]

(vertically opposite £5)

Now, LA+ B = 180°
75°+£B = 180°
So, £B = 180°-75°
£B = 105"
ZABO+ ZCBD = 105"
or ZCBD = (105°-80°)=25 [.. ZABO=80"]
Show that a cyclic parallelogram is a rectangle.
Let ABCD be a cyclic parallelogram. > ol S % ‘
We know that the sum of the opposite angles of ; ' \
acyclicquadrilateral is 180°, B \"'-C
ZA+LC=180° e, (i) || |
We alsa know that the opposite angles of a |
parallelogram are equal. A e
ZA=ZC (if) ” %
From (i) and (ii) we get PN 4
LA=/C=90°

Hence, ABCDis arectangle
In a parallelogram the sum of any two adjacent angles is 180° or in a parallelogram, two adjacent
angles are supplementary. D—————cC

Let ABCD be a parallelogram. f .

Then, £A, £B; £B, £C, £C, £D and £D, ZA are
four pairs of adjacent angles, we have to prove f |

that. | f
A B
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LA+ /B=180°, /B+/C=180°, Z/C+/D=180°, ZD+ ZA=180".Ina parallelogram ‘Q'

ABCD , we have AD || BC and transversal AB intersects them at A and B respectively. %
ZA+ LB=180". .
Similarly, we canprovethat ZB+ 2 C=180°, Z/C+ ~D=180", Z/D+ . A=180°

Exampled: Three angles of a quadri lateral are 60°, 75" and 100°, Find its fourth angle.

Solution ! sumofthree angles=60"+75"+100°=235"

we know that sum of all angle of a quadri lateral = 360°

~. Fourthangle=360"-235"=125%"

Hence, the sides of the parallelogramare 3x3m=9mand5x3m=15m

Example5: One of the diagonals of arhombus is equal to one of its sides find the angles of the rhombus.
Solution : Let ABCD be arhombus such thatits diagonal BDis equal toits sides.
Thatis, AB=BC=CD=AD=BD D e
AABD and BCD are equilateral 3
ZA = ZC=60" D

Now, ZA+ZB = 180°
60"+ £B = 180° __
/B = 180°—60°=120° i g

Hence, #A=60"=Cand ZB=D=120°
Example6: Find the length of a side of the rhombus. Whose diagonals AC and BD are of lengths 8 cmand 6 cm
respectively. Let ACand BD intersect at O. Since the diagonals of a rhombus bisect each other at right
angles. W
Solution : A0=1ac=1 xgecm=4cm 2 1%
2 2 ; :
and BO=18D=1x6cm=3cm /
2 2 / ©
Since AOBisaright triangle right angled at O. AN 7€

therefore, by Pythagoras theorem
AB'=0A"+0B’

AB'=4"+3 ‘ b f
AB'=16+9 N
AB'=5 = A B=5cm B
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‘-!‘, 9. Example 7 : PQRSisasquare. PR and SQintersect at 0. State the measure of ZP0OQ.
. Solution : Since the diagonals of asquare intersect a right angle. Therefore, ZP0OQ =90°
b
5 —R
Example 8 : PQORSisasquare determine £SRP. 1Y
Solution : PQRSisasquare. =
N
PS=RSand £PSR=20° N,
Now, in PSR, we have _E- 3 .
PS = SR P Q
W1 =L [.. Angle opp.toequalsides are equal]
But, L1+ Z2+PSR = 180" [.. ZPSR=90"]
& 221490° = 180°
So, 271 =90°
L1 = 45°
wal
) -
- l Exercise m
1, Themeasure of one angle of a parallelogramis 70°. What are the measures of the remaining angle ?

2. Twoadjacentanglesofa parallelogramarein 1: 2. Find the measures of all the angles of the parallelogram.
3. Thesum oftwo opposite angles of parallelogram is 130°. Find all the angles of the parallelogram.
4. Inthe below figure 1, ABCD is a trapezium in which AB || DC. If £ZA=60° and £B = 40°. Find the measure of its
remaining two angles.
D, b
5. Showthat a diagonal of a parallelogram divided it into f N
two congruenttriangles. ;’f
.'IIIIII
/
/60" a0~
ﬁf | / B
Fig. 1
6. Inaparallelogram ABCD, the diagonals bisect each otherat 0. ZABC=30°, Z/BDC=10"and ~CAB=70° Find
ZDAB, £ZADC, £ZBCD, £ZAOD, £DOC, £BOC, LAO0B, £ACD, £CAB, ZADB, £ACB, ZDBCand £DBA,
7. Infig. 2, BDEF and DCEF are both parallelograms. Isittrue that BD=DC?
a”
" | 132 Mathematics-8
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1

]

10.
11.
12.
13.
14.
15.
16.
17.

18.

19.
20.
21.
22.
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Infig. 2, supposeitis known that DE = DF. Then, is ABCisosceles? { %
/
Eoa \E
/N Vis
Tk T A
F \ F i
s L b
Fig. 2
Diagonals of parallelogram ABCD intersect at O as shown in fig. 3, xy contains o, and x,y are point on
opposite sides of the parallelogram. Give reasons for each of the following :P = >
(a) OB=0D Al S o
H_"“I-::u_ i
(b) ~ZOBY=./DOX =
(c) ABOY=ADOX A Sy
- ]|
(d) ZBOY=ZDOX AL in
Fig. 3

Draw a parallelogram ABCD, in which AB=4 c¢m, AD = 3cmand £BAD = 60° measureitsdiagonals.
Draw a parallelogram ABCD, ifAB=5cm, AD=3 cmand BD =4.5 crm measure AC.

The diagonals of a parallelogram are not perpendicular. Isitarhombus ? Why or why not ?

ABCD s a rhombus. If ZACB=40°, find ZADB.

Ifthe diagonals of a rhombusare 12 cmand 16 cm, find the length of each side.
Constructarhombus whose diagonals are of length 10cmand 6 em.

Draw a rhombus, having each side of length 3.5 cmand one ofthe anglesas 407,

ABCDisrhombus and itsdiagonalsintersect at 0.
(a)
(b)

ABCD is a rhombus whose diagonals intersect at O, If AB = 10 cm, diagonal BD = 16 cm, find the length of
diagonal AC.

IsABOC= A DOC?State the congruence condition used ?

Alsostateit Z#BCO = .~DCO.

The sides of a rectangle are inthe ratio 3 : 2 and its perimeteris 20 cm. Draw the rectangle.
Thesides of arectangle are inthe ratio 5: 4. Find its sides if the perimeteris 90 em.

Draw a square whose each side measure 4.8 cm.

Drs 2C
In the adjacent figure, ABCD is a rhombus whose diagonals "-,'I '-,H
intersect at O. If AB = 10 cm and diagonal BD = 16 ¢m, find the | 4 / '||I
length of diagonal AC. H'n X _‘{;f "'.I

. . | o\
[Hing OB=8cm, AB=10cmand £ AOB =right angle] H‘. / : N \
OA’'=(AB'—OB’) (by Pythagoras Theorem) \ / o Qﬂ

An.'. E

Now, AC=20A

N
i

X

~ B W X = e fT N
- ' i + .ﬁ‘ ;1 _5“

%
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‘F Q 23.

Which of the following statements are true;

{a) Rhombus hasonlytwo pairs of equal sides.

(b) Rectangle’s diagonalsare equal.

(c) Squarehasallits sides of equal length.

(d) Rectangle'sdiagonals are perpendicular.

(e) Squarediagonalsare equal toits sides,

(f) Rhombus has allits sides of equal length.

(g} Rectangle'sdiagonalsare equal and bisecteachother.

(h) Rhombusisaparallelogram.

A quadrilateral is a polygon of four sides.

Inquadrilateral if each of its angles is less then 1807, then it is convex.
The sum of measures of the angles of aquadrilateral is 3607
Thesum ol the measures of exterior angles of a polvgon is 360°

A parallelogramis a quadrilateral with opposite sides parallel.
Inaparallelogram, opposite sides are egual.

Ina parallelogram, epposite angles are equal.

Ina parallelogram the diagonals bisect each other.

Inaparallelogram, two adjacent angles are supplementary.

Aguadrilateral, whose ane pair of opposite sides is parallelis called a trapezium.

If non parallel sides of trapezium are equal, itis called isosceles trapezium.
Aparallelogram, whose all sides are equal, is called arhombus.

The diagonals of arhombus bisect cach other at right angles.

If all angles of parallelogram are 907, it is a rectangle.

The diagonals of a rectangle are equal and bisect each other,

It all angles of a rhombus are right angles, then itis a square.
Diagonals of a square are equal and bisect each other at a right angles.

If 2 pairs of adjacent sides of quadrilateral are equal, then it is a kite.

DOC000RQEM
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1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick (v) the correct options.

(2)  Ifthe diagonals of a quadrilateral bisect each other, thenit mustbe:

(i) Square [il) Rectangle (iil) Rhombus | (v} Parallelogram
[b)  Thesum ofanglesof aquadrilateralis:

(i} 9~ (ii) 1807 (i} 270° | {iv) 360°
(c) Ifthe three angles of a guadrilateral are 75" each, thenits fourth angle must be:

(i} Acute ' (i} Obtuse (iii] Right | {iv] None of these
{d}  The quadrilateral which is equilateral but not equiangularis :

(i) Square (il) Rectangle (iil) Rhombus | {iv) Trapezium
(e}  Aquadrilateral which isequiangular but not equilateral is

(i) Rectangle (I} Square {iif) Rhombus | {iv) Trapezium
(f]  Aquadrilateral which is both equiangular and equilateral is :

(1] Kite (i) Rectangle (i) Square ' {iv) Rhombus
[g}  The measure of each angle of a convex polygonis:

(1) More than 180° [ii} Lessthan 180° [ill) Equal to 180" | [iv) None of these
(h]  Isthe number of sides of a polygon same asthe number of angles ?

(i) Yes (il) No (iil) Do not know | [iv) May be

2. Inthe adjoining figure, ABC is a right-angled triangle and O is the mid point of the side opposite to the right

angle. Explainwhy Oisequidistant from A, Band C. (The dotted lines are drawn additionally to help you)

P v o =D

0
B “C
3. Intheadjoining figure, both RISK and CLUE are parallelograms. Find the value of x.
K E 5 u
120° 5,
700
R c L

4, Statetrue(T)orfalse (F):

(a)  All parallelogramsare trapezium.

(b)  Everysquareisarectangle as well asa rhombus.
(¢}  Allrectanglesare squares.

(d)  Allrhombuses are parallelograms.

(e}  Allsquaresare trapezium.

(f)

— Mathematics-8
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5. Find the value of x, if the two adjacent angles of a parallelogram are (3x—4)° and (3x+16)". Also, find the

"’, : f measure of each of its angles.

#.

If the sides of a squareare (5a—17)cmand (2a + 14) cm, then find the length of its sides and diagonal.

ab Objective ¢ Toverifythe properties of a square by paper folding.
'ﬁ Pi f; [’} Materlals Required :  Asheetof paper, pencil, scissors.

li

Procedure :
Stepl. Takearectangularsheetof paper

Step2. Folditasshowninfigure and cut off the extra portion.

{i} (i) iii} {iv}
Stepl. Unfoldthesheetandyoupetasquare ABCD with crease AC asdiagonal.
Stepl. FolditalongBDandyougetanother diagonal with crease BD,
In square ABCD, you observe that:
(il AB=BC=CD=AD
(i) mLA=mLB=msC=mZLD=90"
(i} AC=BD
(iv) ©OA=0B=0C=0DandACLBD.

Thus, all the properties of a square stand verified,
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®
Revision Test Paper-llI ®"

(Based on Chapters 8 to 9)

A. Multiple Choice Questions (MCQs)
Tick (¥") the correct options:

1. IfC.PisT850andS.P.isT 918, then gain percentis

(a) 6% {:} (b) 8% 2
' 81
(c) 10% @ 12% G
2. Asolidfigure bounded by the six rectangularfacesisa &l
(a) cube {b) cylinder
(¢) cuboid (d) prism

3. Thesum of angles of a quadrilateral is

(a) 270° (b) 360"

(e) 1BO® (d) 90°
4, Aquadrilateral has elements.

(a) 8 (b) 4

(c) 10 (d) &

5. Theadjacentanglesof arhombusare
(a) equal (b) unequal

(c) Supplementary (d) non-supplimentary

GG Ca 8a| CC

6. The price at which goods are purchased is calied.

(a) Costprice {b) profit

G

{c) Sellingprice (d) loss
7. Isthe number of sides of a polygon same as the number of angles?

(a) No

=

May be

—

{c) VYes d] Donotknow

8. Therewill belossif

(8) s.p.>cp {(b) cp=sp

CC SO CC GG SO a8 &8 &3

e A

© cp=sp (d) nonofthese
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Each diagonal of a parallelogram divides it into

& ’: -
= v (a) twoecongruenttriangles {C} (b) twoequaltriangles

(e) twoequal squares {3 (d) noneofthese

10, Adjacentangles have
(a) Commonangle O (b) Oppositeangles
[e) Commonside O {d) Oppositesides

B. Fillinthe blanks of the following :

1. Profitorlosspercentisalwayson....................

2. Aquadrilateralisapolygonof................. . sides.

3.  Thefigures consisting of four line segmentsarecalled ... .. ..

4. Twosideshavingacommonend pointknownas. ...

5. Inarectangleeachangleis.......................

6. Thediagonalsofasquareare. ... BN i,

7. Aquadrilateraliscalleda................................ quadrilateral if all vertices lie on circle.

8. Iftwoparallellinesare..................... by transversal then alternate interior angles are equal.

9. Inaparallelogram, oppositesidesare...............

10. Thesum of anglesofaquadrilateralis.......................

€.  Write 'T' for true statement and F for false statement :

1. Profit=S.P.+C.P.

2. Rectangle'sdiagonals are equal and bisect each other.

3. Thediagonalsof arhombus bisect each other at right angles.

4,  Theeight elements of quadrilateral are four sides and four edges.

5. Thesumoftheanglesofaquadrilateral is 180°.

6. Aparallelogram having all sides equal is called rhambus.

7. Ifallanglesof parallelogram are 90° itis a rectangle.

8. Themeasure ofan arc AB of acircle with centre O is AOE.

9. Thediagonals of asquare are equal, but not perpendicular to each other.

10. Aquadrilateral has four diagonals.

GO 616

OO G GO G GG
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Area of Triangle and § *
Parallelogram
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./ Introduction

We have learnt about the areas of rectangles and squares upto class VII. In this section, we shall learn to find the
areas of some more rectilinear figures, a parallelogram, atriangle and a trapezium.

O Some Definitions and Properties

Rectilinear figure

Afigure made up of some line segment is called a rectilinear figure the line segments forming the figure are known
as the side of the figure, A rectilinear figure is said to be a closed rectilinear figure if it has no open ends. A
rectilinear figure is said to be simple if no two sides of itintersect except at acommon end point.

Clearly, a rectangle, a square, a rhombus, a triangle etc. are simple rectilinear figures.

Region

The part of the plane enclosed by a simple closed rectilinear figure is called the region enclosed by it.

Area

The magnitude of the plane region enclosed by a simple closed figure is called its area.

Units of measurement of area

A square centimetre (cm’or sq. cm)is a standard unit of area and is defined as follows.

Asquare centimetre is the area of the region formed by square of side 1 em.

Other standard units of area are square metre (cm’) sq — decimetre (dm’}, sq-decametre {dam’) or an arc, square
hectometre (hm’) or hectare square kilometre (km’) etc.

Otherstandard units of area and their relations are

100cm’ = 10x10em’ =  1dm’
100dm’ = 10x10dm = 1m’
im’ = 100x100cm’ = 10000cm’
100m’ = ldam’

or, 100m’ = ldam’ = larc
10000 m’ =  1hm'

or 10000 m' = 1hectare

Also 100ares =  lhectare
10°m’ = 1km’

Also  100hectares = 1km’

Areaof asquare and a rectangle

In the earlier class, we have learnt how to find the area of a rectangle and a square. We shall review the formula
and problems related to them.

Area of rectangle

Let ABCD be a rectangle of length = AB = | units and breadth = AD = b units. Then area of the rectangle = (/ x b) sq.
units. Then—

Pt Mathematics-8 139
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! | Area : £
‘ Length = [ o d;ﬂ units,
b
Area ; b

Breadth = { S gﬂ'rJ units.

- ; A B

Diagonal = N units. !

2.  Area of the four walls of a room : Let there be a room with length = | units, breadth = b units and height=h

units, Then—
(i) Areaofthedwalls=[2(/+b)xh]sqg. units D o
(i) Diagonal ofthe room= m units
3. Areaand perimeterofasquare:
Let ABCD be asquare each of whose sides measures a unit, Then—
(i)  Areaofthesquare = @ sq.units. A ?
(i) Diagonal of the square = (J2a) units
(iii} Perimeterofthe square = daunits
(iv) Areaofthesquare = [%(diagonals)]
lllustrative Examples
Example 1: A rectangular grassy lawn measuring 38 m by 25 m had been surrounded externally by a 2.5 m
wide bath. Calculate the cost travelling the path at the rate of ¥6.50 persq. metre,
Solution: Let ABCD be the grassy lawn and let EFGH be the external boundary of the path around the lawn.
Thenthearea of the path = (Theareaofrec. EFGH)—{The areaof rect. ABCD)
Thus, AB = 3BmandBC=25m.
The area of rect. ABCD = (ABxBC)
= (38x25)m'=950m’
Also, EF = [25m+38m+2.5m)=43m
FG = (2.5m+25m+2.5m)=30m.
The area of rect. EFGH = [EFxFG)
= (43%30)m°=1290m’
The area of the path = (The areaof rect. EFGH)—(The area of rect. ABCD)
= {1290-950)m2 =340m’
Thecostofgravellingthepath = ¥(340x6.50) = ¥2210
. 140 : Mathematics-8
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Exampie 2 ;

Solution:

Example 3 :

Solution;

Exampled :

Solution:

Example5 :

Solution:
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Letthe length of the given rectangle be x cm. then,
Breadth = 2xcm [.. Breadth=2 x|ength (given)]

- "l‘
The length of a rectangle is twice its breadth. Find the dimensions of the rectangle if its area is ;Q‘

]

Area at the rectangle (2xxx)em’=2x"cm’

Butareaisgivenas288cm’

2 = 288

X . 288
2

x = Jiaa

X = 12cm

Hence, length of the rectangle =24 cm, and breadth of the rectangle=12 cm.

Find the area of a rectangular plot, one side of which measure 35 metres and the diagonal is 37

metreas, b r c
Let the other side be x metres.
Then (35) +x = (37)2
or X =[(37)=(35)] = 144 ! q
X = 12
Thus, the other side of the rectangle = 12 metres.
Theareaatthe rectangle =(35x12)m’=420m s ] B
Find the area of a square, the length of whose diagonal is 3 metres.
Area of the square = Y x(diagonal)
= [%x3%3]m’
= 45m’

Find the area of the square joining the mid-points of the sides. [fthe area of squareis 16 em'.
We have,

Area of square ABCD = 16em’

Each side of square = m = 4¢cm

In DAPS, we have

AP=YAB=2cmandAS=1AD=2cm.

Also, PS2=AP2 + AS2 (using Pythagoras theorem)

PS= [42+4? = 32 = 42

Thus, each side of square PQRS is of length ¢.J2_cm.

Areaofthe square=PQRS = {4ﬁcm}2=32cm2.

141 -
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Example 6 : Aroom is 9 metres long, 8 metres broad and 6.5 metres high. It has one door 2x 1.5 m and three
windows each of whose dimensions are 1.5 m x 1 m. Find the cost of white washing the walls at
¥3.75perm’,

Solution : Length=9m, breadth=8m, height=6.5m,

Area of room (4 walls) =  2(l+b)xh
= 2(9+8)%6.5=221m’
The areaof 1door = (1.5%2)m =3.0m’".
The area of 3 windows =  3x(1.5)m=45m.
5 Theareaof 1doorand 3windows = (3.0+45)m =7.5m".
So; The areato be white washed = (221-7.5)m‘=213.5m".
Cost of white washing = ¥(213.5 3.75)=%800.63.

10.

11.

12,

142
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h - _’1 Exercise m

Arectangular hall 12 metres long 10 metres broad is surrounded by a verandah 3 metres wide. Find the area
ofthe verandah.

A table clothes 5m x 3m, is spread on a meeting table. If 25 cm of the table cover is hanging all around the
table, find the area of the table top.

A 115 m long and 64 m broad lawn has two crossroads at right angles, one 2m wide, running parallel to its
length and the other 2.5m wide, running parallel to its breadth. Find the cost of the roads at3 4.60 perm’,

The length and breadth of a rectangular park are inthe ratio 5 : 2. A 2.5 m wide path running all around the
outside of the park has an area of 305 m’. Find the dimensions of the park.

Findthe area of a rectangular plot one side of which measures 35m and diagonal 37m.
If the perimeters of two squares are in the ratio @ : b, prove that their areas are inthe ratioa” : &

A hallis 36 mlong and 24 m broad. Allowing 40 square metres for doors and windows, the cost of papering
the walls at T 8.40 persquare metre is ¥ 4704. Find the height of the hall.

The area of 4 walls of a room is 168 m’. The breadth and height of the room are 10 m and 4 m respectively,
Find the length of the room.

Aroom is 8.5 m long, 6.5 m broad and 3.4 m high. It has two doors, each measuring 1.5 m by 1 m. And two
windows, each measuring 2 m by 1 m. Find the cost of painting its four walls at T 4.60 per square metre.

The perimeters of two squares are 3.36 m and 7.48 m respectively. Find the perimeter of square whose area
isequal tothe sum of the areas of these two squares.

Findthe length of the largest pole that can be placed in a hall that is 10 mlang, 10 m broad and 4 m high.

[Hint:length of the diagonaloftheroom = fF +b* + #° )

The area of 4 walls of a hall is 320 m’. The length and breadth of the hall are 12.5 m and 7.5 m respectively.
Find the height of the hall.
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O Formula for the Area of a Parallelogram and Triangle

We have learnt in previous class, how the area of a triangle can be obtained when its base and the corresponding

altitude are given and the measurement of the region enclosed by the four sides of a parallelogram isits area.

In this section, we will learn to find the area of an equilateral triangle and the area of a parallelogram whose sides

are given. Let us consider the following experiment.
Formulal :  Areaofequilateral triangle :

Let ABC be an equilateral triangle whose each side is unit in length. Let applying Pythagoras theorem in DABD, we

have
ABZ = AD2 +BD2
AD2 = AB2 — BD2 A
AD = Jaz_f_z E:E \E units
4 4 2
Areaof DABC = % x (Base x Height)
= “xBCxAD a a

1 al ;
= —xax. /3 — | 50. units.
[ 2 J_E_

= i B X{SidE}a S0, UNITS,
4

Thus, area of an equilateral triangle= [ij,x[_;_;def} 5q. units,

Area of an isosceles triangle
Let ABC be anisosceles triangle such that AB=AC=b units and BC= aunits. Draw AB=BC. Then, BD=DC=a/2.
Applying Pythagoras theorem in DABC, we have

A

AB = AD+BD
2
b2 = AD'+ F}
2

by

ADY = p -2

a4

AD = bl—a—z
4

I
o
b4
=]
x
o
[253
|
B
I
>
k-4
f= o
[ 1]
o
o
x
=~
e ]
£
=
W
w,
&
)
™
[
|
=
sy
5]
yr}
—

— Mathematics-8

' x x ZP y
7 w e & . Wl - :
WO @A 3SR 4+ &5 %R




‘i. 1
] .: I § ‘ -'h
.',“’ 9. Heron's Formula
.. Let g, b, ¢ be the lengths of the sides of a given triangle. Then, s = ¥ (0 + b + ¢} is called the semiperimeter of the
triangle.

A Greek mathematician, Heron, gave the formula forthe area of a triangle as

Areaoftriangle = \/5 (s—a)(s—b)(s—c) squnits.

Let ABCD is a parallelogram. Take AB as the base of the parallelogram. Clearly, the diagonal BD divides their
parallelogram into two equal triangles.

Let DE L AB.
Area of parallelogram ABCD
=z 2= (areaof DABD)
2% (¥ = AB = DE) sq. units
(AB x DE) sy, units

I

(base x height) sq. units,

Illustrative Examples

Example 1: Find the altitude of a parallelogram whose areais 2.25 m'and base is 25 dm.
Solution : We have,
2.25m’

Area ofthe given parallelogram

Base of the given parallelogram 25dms= :;gm =2.5m

Area _ 2.25
Ajtitude of the given parallelogram = Basa 2.5

0.9m={0.9x10)dm

= 9dm
Example 2: Findthe area of a parallelogram with base 5 cm and altitude 4.2 cm.
Solution : We have,
Base =5cmand altitude = 4.2cm
Area of the parallelogram = Base x Height
= {5x4.2)cm’'=21cm’
Example 3 : The base of parallelogram is twice its height. [fthe areais 512 cm’, find the base and its height.
Solution : Letthe height bexcm
Then, the base = 2xcm
The area of the parallelogram = (Zxxx)em =2x2cm’
x= 256 =16

Thus, the heightis 16 cmand the base is32 cm.
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Exampled :

Solution :

Example5:

Solution:

Example6;

Solution :

Example 7 :

Solution:

Example8:

Solution :
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Find the altitude of atriangle whose base is 20cm and areais 150cm’. ‘9

We have altitude of a triangle

Here, base=20cmand area

2xArea

Base

150cm

altitude =

2x150 e —

Find the area of an equilateral triangle, each of whose sides is 10 metres long.

The area of the triangle

1

NE]

4

--~-:’<1¢ZI><1IZ!}m2
4

_1.?3?C1{]x10} "
—_—m

[\E = 1.?3] =43.25m"

Find the area of an equilateral triangle having each side 4 cm,

We know thatthe area of an equilateral triangle is equal to
N3
x4 |em®
4

a3 em?

Thebase of anisosceles triangle is 12 e and its perimeteris 32 em. Find its area.
We have, base=12 cmand perimeter=32cm

Here,side=4cm

Area of the given triangle

"

Let the length of each equal sides=6cm
32cm

Perimeter

2b+12

2b

We have

Base=12 cmandequalside

Areaofthetriangle

We have,
Areaof the square

Area ofthe square

N
9 &

3I2em
(32-12)cm
h=10em :Sumofequal sides=(10+10)=20em

[?{sidef}q. units

[\ base=12cm given]

1
10cm 5 xBasex \(‘iequal side)’ — (base)’

%xuxﬁf{zmz—uzf
6x./400-144

6x+/256 =6x16

96cm’
The area of a triangle is equal to that of a square whose each side measures 60 metres, Find the
side of the triangle whose corresponding altitude is 90 metres.

(60x60)m’

3600Mm°

145-‘_""‘
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Altitude of the triangle = 90m
. . 2xArea
Side ofthe triangle S
corresponding altitude
[Zx 350&}
= m = 80m.
S0

!
\? 1 Exercise m

Find the areainsquare centimetre of the triangle whose base and altitude are as under:

(a) Base=15cm,Altitude=8cm (b) Base=1.5cm,Altitude=8cm
(c} Base=32cm,Altitude=105cm
Findthe area of atriangle, the length of whose sidesare 78m 50mand 112 m,

The cost of painting the top surface of a triangular board at 80 paise per square metre is ¥ 176.40. If the
height of the board measures 24.5 m, find its base.

Findthe area ofthe equilateral triangle, each of whose sides measures.

(a) 18m (b) 20m D C
(¢} 1lecm

Find the area of a right angled triangle with hypotenuse 25 cm s

and base 7 cm. M

Afield inthe form of a parallelogram has one of its diagonals 42
m long and the perpendicular distance of this diagonal form
either of the outing verticesis 10.8 m. Find the area of the field. A

B
E

A field is in the form of a triangle. If its area be 2.5 m” and the
length of its base be 250 cm, find its altitude.
Arectangular field is 48 m long and 20 m wide. How many right A <
triangular flower beds, whose sides containing the right angle
measure 12mand 5 m can be laidin this field ?
Calculate the area of the pentagon ABCDE where AB = AE and B E
with dimensions as shown in figure. E

[ ]
Find the area in sqguare metre of the parallelogram whose E -
base and altitudes are as under: o
(a) Base=10dm,Altitude=4.6dm

cH | n¥

(b) Base=2m, 20cm, Altitude=60cm

—Mem——

(c} Base=6.4dm,Altitude=25cm

Find the altitude of a parallelogram whose area is 2.25m’ and
baseis 25dm.
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12.  The adjacent sides of a parallelogram are 10 m and 8 m. If the distance between the longer sides is4 m, find ‘Q‘ %
the distance between the shorter sides. 6 _ %

(‘?) Area of A Quadrilateral, A Rhombus and A Trapezium

Area of a quadrilateral

Let us consider a quadrilateral ABCD whose one diagonal, say AC, and the lengths of the perpendiculars to AC from

the opposite vertices Band D are given. c
Let BE L ACand DF L AC. D
Then, the area of quadrilateral ABCD -
= Areaof DACD + Area of DABC
= %xACxBE+%ACXDF K
= %xACx|(BE+DF)sq. units. A ?
Example1: A diagonal of a quadrilateral is 30 m in length and the perpendicular to it form the opposite

verticesare 5.8 m and 9.6 m. Find the area of the quadrilateral.
Solution : Let ABCD be the given quadrilateral in which BE L ACand DF L AC
Let AC=20m, BE=6.8mand DF=9.6m

Now, the area of the quadrilateral ABCD (Areaof ABC) +(Area of ACD)

il

= (¥xACxBE)+ (¥ xACxDF)
= [(%%30x6.8)+(%x30x9.6)jm’

(102+144)m2=246m’

Area of arhombus

A rhombus is parallelogram in which all the sides are equal. We also know that the diagonals of a rhombus bisect
each other atright angles.

Considerarhombus ABCD whose diagonals ACand BD intersect at O.

D ¢ Area 4x (¥ = O0Ax OB}

= 2x0A=x0B
= 2x¥MAC=¥BD
= WwACxBD

A R = % (ACxBD)

Hence, area of arhombus = ¥ (product of diagonals)

-‘
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2 ‘9. Example1: Find the altitude of arhombus whose area is 36m2 and perimeteris 36 m.
‘a‘ Solution : We have perimeter of the rhombus = 36m
© and, area of the rhombus = 36m’
Now, Side of the rhombus = —Perimeztre =E=9m
No.ofsides 4
Altitude of the rhombus s A ob .
Side 9
Example 2 : Find the area of a rhombus, the lengths of whose diagonalsarea 36 cmand 22.5cm.
Solution : The area of the rhombus = % » (product of diagonals)
= (¥ x36%22.5)cm'=405cm’
Example 3 : The area of rhombusis 72 cm’, If one of the diagonals is 18 cm long, find the length of the other
diagonal.
Solution : We have
Area of the rhombus = 72em’
Length of one diagonal = 18cm
Mow, Area of the rhombus = 72cm’
Y% 18x Length of the other diagonal =2 72
9« Length of the other diagonal = 72
Length of the other diagonal =  72/8cm=8cm

Area of trapezium

We have learnt that trapezium is a quadrilateral whose one pair of opposite sides are parallel. If two non parallel
sides of a trapezium are equal. Itiscalled an isosceles trapezium.

Let h be the height of the trapezium ABCD. Then, DL = h join AC, clearly, AC divides the trapezium ABCD into two
triangle ABCand ACD, o

Area of trapezium ABCD = Area of DABD + area of DACD
Since his the altitude of trapezium ABCD.
Therefore, itis alsothe altitude of DABC and DACD.

C

Area of DABC - YexABxh
and area of ACD = ¥exDCxh
Substituting these values in equation we get Area of trapezium
ABCD =  VxABxh+}xCDxh
= Mx(AB+DC)xH 7 : i

Yax (sum of the parallel sides) x (distance between parallel sides)

Hence, the area of a trapezium equals half the sum of parallel sides multiplied by the altitude.

Example 1: Find the altitude of a trapezium, the sum of the length of whose bases is 6.5 cm and whose area
is26ecm2.
Solution: Let the altitude of the trapezium be h cm we have,
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Area of the trapezium = 26cm’ ’Q'
= %x (sum of the bases) x Altitude = 26 ‘ .
= ¥%x65xAltitude=26 Y,
Altitude = 222 2 gcm
6.5

Hence, the altitude of the trapezium is 8 cm.

%

Example 2 : The area of a trapezium is 352 cm’. The distance between the parallel sidesis 16 cm. If one of the
parallel sidesis 25 cm, find the other.

Solution : Let the required side xecm.
Then, the area of the trapezium = [Vx(25+x)x16] e’
= (200+8x)cm’
But, the area of the trapezium = 352cm’
200+ 8x = 352

or, 8 =  (352-200)=152
[E} - 18
8

Example3: Find the area of a trapezium whose parallel sidesare 57 cmand 39 cm and the distance between
themis 28cm.

X

Herce, the otherside=19cm,

Solution : Theareaofthe trapezium = % x (sum of parallel sides) x (distance between them)
= [a%(57+39)%x28]em =1344 em’

*

"f i Exercise m

1. Find the area of arhombus whose each side is of length 5 m and one of the diagonals is of length 8 m.

2, Ifthe area of a rhombus be 48 m2 and one of its diagonal is 12 cm. Find its altitude.

- Adiagonal of a quadrilateral is 26 cm and the perpendiculars drawn to it from the opposite verticesare 12.8
cmand 11.2 cm. Find the area of the gquadrilateral.

4, Find the area of the rhombuses whose dimensions are—
{a) Side=7.5cm, Altitude=12cm (b) Side=12.6cm,Altitude=2dm
5. Findthe area, in square metres, of the trapezium whose bases and altitude are as under—

(a) Base=20dmand12dm,Altitude=10dm.
(b} Base=20cmand 3 dm, Altitude =25dm.
(e} Base=150cmand30dm, Altitude=9dm.
B. The area ofarhombusis 216cm’, If one diagonal is 18 cm, find the other.

7. The area of arhombusis 119 cm’ and its perimeter is 56 cm. Find its altitude.
-‘
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10.

11.

12.

13.

14,
15.

16.

17.

Find the area of trapezium, whose parallel sides are of length 16 dm and 22 dm and whose height is 12 dm.

Find the height of trapezium, the sum of the length of whose bases (parallel sides) is 60 cm and whose area
is600cm’.

The area of atrapezium is 1586 cm’ and the distance between its parallel sidesis 26 cm. If one of the parallel
sides is 84 cm, find the other.

The area of a trapezium is 1080 cm’, If the lengths of its parallel sides are 34.4 ¢cm and 65.7 cm, find the
distance between them.

The parallel sides of a trapezium are 25 cm and 13 cm; its non-parallel sides are equal, each being 10 cm.
Findthe areaof the trapezium.

The cross section of a canal is a trapezium in shape. If the canal is 10 m wide at the top 6 m wide at the
bottom and the area of cross section is 72 m'. Determine its depth.

Find the sum of the lengths of the bases of a trapezium whose area is 4.2 m’ and whose height is 280 cm.

Find the area of fig. (a) as the sum of the areas of two trapezium and a 30cm
rectangle \ d
A garden is in the form of a rhombus whose side is 30 metres and the
corresponding altitude is 16 m. Find the cost of levelling the garden at the rate
of ¥ 2perm’. £ £

10 cm 4 b
The area of a trapezium is 180 cm’and its height is 9 cm. If one of the parallel =t | i
sides longer than the other by 6 cm find the two parallel sides.

¥

&>’
-@%mr to Remember i, .

ra

Fa

A plane figure together with its interior is called the ‘region’ enclosed by the plane figure.

{a) Areaofarectangle=(lengthxbreadth)

area area
b $=|——— |:breadth=
®) Tenurhs [breadth] FRadth |i1eugthJ

{c} Diagonal= J{length}z +{l:|re:5|th]2

Areaofaparallelogram =base < height

5 area ekt area
ﬂ_ B —— {-_’ b _———
" ha ght' % base
Areaoftriangle =% x base x height
2xarea 2
Heightof triangle = Baseof triangle= — o o0
base height

Areaofaquadrilateral = |diagonal x sumof offsetsonit|
Areaof trapezium= % (sum of the parallel sides x distance between the parallel side)

Standard unit of measurement of areais cm-.
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8.

g Calculate the area of the shaded region as shawn in the figure.

MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick (+") the correct options.

(a] Thearsaofa equals half the sum of its parallel sides multiplied by its altitude.
(i} circle (i} trapezium (iil) triangle | {iv) rectangle

(b) Ifthelengthoftheside of asquareis’5cm, then the perimeter of the square will be—

(it 25cm (i} 15cm (iii} 20¢em | {iv) 30ecm
(c) isthe quadrilateral in which one pair of opposite sides are parallel to each other.
{I} trapezium (b) rectangle (iil] square | (iv) circle

(d) The areaofaparallelogram with base5cmand altitude 6 emis—

(1) %x{sidef (i) %xside (iil) ?x[stdef | (iv) (basexheight)

The parallel sides of a trapezium are 12 cm and 8 cm and the distance between them is 6 cm. Find the area of

the trapezium.

Find the area of a triangle whose base and height are 6 cm and 12 cm respectively.

The diagonal of arhombusare 16 cmand 12 cm. Find its area. Also find its perimeter.

If the area of arhombus be 48 cm’ and one of its diagonal is 12 cm. Find its another diagonal.
The area of arhombusis 119em” and its perimeter is 56 cm. Find its altitude.

The cost of painting the top surface of atriangular board at 80 paise persquare metreis ¥ 176.40. If the height

of the board measures 24.5 m, find its base.
Flndthe length of the largest pole that can be placed ina hall thatis 10 mlong, 10 m broad and 5 m high.

(b) .
m Zm 3m
3m | am
| 2m i
|
| —I5m
| Im 3m
|| 2m Zm
| - 25m
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:  Tofindareaof atrapezium by paper activity.

Square sheet of paper, thick white sheet, marker pen, a pair of
scissors, geometry box, fevistick.

—~
Procedure @ (i)  Drawatrapezium with parallel sides @ and & on a squared sheet of paper.

(i) Cuttwo congruent trapeziums. Name them as ABCD and EFGH. Colour both with different
colours [see Fig. (a)].

(iii) Arrange the congruent trapezia in such a way that they form a parallelogram as shown in Fig.
(b).

w

+ a+b

T

8 cE G A — ' -=c'{|-u: a > E
Fig. (a) Fig. (b)

(iv) DrawALLBE,letAL=h

Area of parallelogram ABEF areaof trapezium ABCD + area of trapezium EFGH
= area of trapezium ABCD + area of trapezium ABCD

& 2 (area of trapezium ABCD) {congruent figures are equal inarea}

or, Areaoftrapezium ABCD -;- area of parallelogram

%BE-::! AL = % (BC + CE) x AL = % {o+b)=h

Thus, areaofatrapezium 1 sumofthe parallel sides x perpendicular distance betweenthem.
2

T e e m mm e mm wm m mm e mm mm e mm e mm mm m mm s mm wm m mm mm o mm mm e mm m mm e mm

o o Al o S S A S, S S S S S S S S S S
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Surface Area and Volume
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.~/ Introduction

We have learnt in previous class how to find the volume and surface area of a cuboid. We shall learn in this chapter
aboutthe volume and surface area of a right circular cylinder.

Formula

1. Cuboeid: If/, bandh are respectively the length, breadth and height of a cuboid, then—
(i) Volume of cuboid = (/= bx h) cubic units.
(ii) Total surface area ofthe cuboid =2 (Ib+ bh + lh) sg. units.
(iii) Lateralsurface area of the cuboid = [2(/+b) k] sq. units.

(iv) Diagonal of the cuboid = JE+b +1¢ units

2. Cube:lfaunitisthelength of each edge of acube, then—
(i) Volume of cuboid = @’ cubic units
(i) Total surface area ofthe cube =6a’ sq. units.

(iii) Lateral surface area of the cube = 4a’ sq. units.
(iv) Diagonal of the cuboid = /33 units.

3. Standard unit of volume: The standard unit of volume is 1 cube centimetre, written as lcuecmor lem’.
The volume of a cube at side 1cmis cm’ other standard units of volume and their relations are ;
1000mm’ = 1lcm

1000em” = 1dm’
1000dm’ = 1m’
Capacity of avessel isexpressed in litres.
lem” = 1ml
1000cm’ = 1000mi=1 litre

im' = 1000lit.=1kf

Right circular cylinder : In our daily life we see around us many solids like measuring jars, storage |
tank, a circular pillar, a garden raller, circular pencil, gas cylinder etc. such salids are right circular *|

cylinder. ,_.__
A right circular cylinder has two plane ends. Each plane end is circular in shape and the two plane 1
ends are parallel; that is, they lie paralle| planes. Each of the plane end is called a base of the cylinder.
An alternative definition of R.C.C. : A solid generated by the revolution of a rectangle about one of -

. =

itssidesisaright circular cylinder.
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In the figure rectangle ABCD revolve about its side AB and completes a full round as shown in the CE—
figure, ABis called the axis of the cylinder and DA is its radius.

Volume of R.C.C. { Right Circular Cylinder): Condiser aright circular cylinder of raidus rand heighth.
We know thatthevolumeofacuboid = Areaofthebase xheight

[{7er") % h] cubic units

[{7tr') = h] cubic units p=
Surface area of R. C. C. (Right Circular Cylinder) : Aright cylinder of radius r and height h is shown inthe figure.
Now take a strip of paper of width h.

Wrap the strip around the cylinder, till you reach again. Now cut off the strip. Remove the piece of the strip so cut off
and speed it ona plane suface. We will find that stripis a rectangle of length 27tr and breadth h.

The area of curved surface of the cylinder=  Area ofthe rectangle strip of paper.

1]

(2 mrh ) sq. units
(2mrh+(27r') sq.
(27rh+2 ') sqg. units

Totalsurface area

— 2mrh
Volume and surface area of follow of hollow cylinder :
Letr,andr, be the external and internal raidii of a hollow cylinder and h be its height as shown in figure,
We have

(i} Eachbase Surface Area

I

n(r,—r,’) sq. units
(i) CurvedSurface Area = 2nrh+2mrh ko biod Lﬁ, i
= 2mh(r,+r,)sg. units
(ili} TotalSurface Area = 2wrh+2meh+2n(r —r)
= 2urh+2mrh4+2m(r,=r)(r.+r,)
= 2n[{r,+r.)h+({r,—r)(r,+r,}] 59. units

or = 2xr(lr,+r)h+(r,=r,’)]sq. units

(iv) Volumeofthematerial = nr,h—nr’h

gt
Pl P ] i

= pmhir,’=r,’)cu. units LS

lllustrative Examples Il

Example1:  Find the volume of a right circular cylinder, if the radius (r) of its base and height (h) are 7em and 15
cm respectively.

nrh

15cm % = E?E ]
22, (7) *15em

z 2?;"’_ %7 %15 cm’

= 2310cm’

Solution : Volume of a eylinder

n

Herer=7 cmandh

Volume of the cylinder
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Example2.  Aniron pipeis 21 cm long and its exterior diameter is & cm. If the thickness of the pipe is 1 cm and ’Q' o

iron weightis 8g/cm’, find the weight of the pipe. ‘ A a‘
Solution : The external radius of the pipe = 4¢m v
The internal radius of the pipe = (4-=1)cm=3cm
The external velume = [% x4x4x21]cm’
= 1056 cm’
The internal volume = 3_;2 ®x3x3Ix21]em’
= 594cm’
The volume of the metal = (1056 =594 Jcm’
= 462cm’
The weight of the pipe = 4;?;“38 kp. =3.69 kg.

Example3:  Arectangle piece of paper of dimensions 22 cm by 12 em. is rolled alongits length to from a cylinder.
Find the volume of the cylinder so formed.

Solution : The height of the cylinder is 12cm and the circumference of its base is 22cm.
Let r be the radius of the cylinder.
Then2nr=220rr= |22x 7 = 1i:m
22x2 | 2

ri= %cmandh: 12em

So, the volume of the cylinder = ne'h

- [Exzxznz]:qﬁzcmﬂ
A S
Exampled: The thickness of a hollow wooden cylinder is 2cm. It is 35cm long and its inner radius is 12cm. Find

the velume of the wood required to make the cylinder assuring itis open at either end.

Solution : We have =T e
22 em ——
r = inner radius of the cylinder = 12cm
Thickness of the cylinder = 2ctm
E
R = outerradius ofthe cylinder =  (12+2)=14cm L"J
h = height of the cylinder = 35cm
Volume of the wood = rn(R-r}h e

= 55 x[(14Y-(12)]x35cm’

= 7 %(14+12)x{14-12)x35¢cm’
22
7

= 22 -
[?KIExZXSSJ-:m
(22x26%2%5) cm’ = 5720cm’
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‘9. Example5:
.

| ki
Solution :

Example 6 :

Solution:

Example 7

Solution :

IEE

(sv»

A cylindrical road roller made of iron is 1m wide. Its inner diameter is 54m and thickness of the iron
sheet rolled into the road rolleris 9 cm. Find the weight of the rollerif 1 c.c. of iron weights 8 gm.

The widthoftheroadrolleris1m
50, Height (length of the cylinder
Inner radius of the cylinder
Thickness ofthe iron sheet

Outer radius of the cylinder

Thus, volume ofthe iron sheet used

100cm
100ecm)
r=54/2cm=27cm
Qcm
=(27+9)cm
36cm
(rR'h = wr'h ) em’
R =r)xhem’
[3.14%(36+27)(36-27)100] cm’

?.].:&xa?mgxlﬂ[lcm

100
178038cm3

178038 x 8 kgs

1000
1424.304kgs.

The radius and height of a cylinder are in the ration 5 : 7 and its volume is 550 cm’.

Let the radius of the base and height of the cylinder be 5 xcrm and 7 x em then,

Find its radius. (m = 22/7)
Volume

E nrh

7 =(5x) x7x

% ®25x % Tx

22 x25%

550

x?l

550 em’
550
550
550
550
550

1 ¥ =1em

Hence, radiusofthecylinder=5xem (5= 1)em=5¢cm.

The volume of a
surface area.

cylinder is 448 mcm’ and height 7em. Find its lateral surface area and total

Let the radius of the base and height of the cylinderbercmand hcm,

Then, h
Now, volume

nrh

Fem(given)
A48 mem’

448w

448 _ gy
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r 8cm

Lateral surface area 2nrh em®
EX%KEK?CFHJ =352cm’

(2rrh +21F') em’

Total surface area

2nr( b +r) em’
2% %xEXIHE}cm:
5280 cm’ = 754.28cm’

7

Example 8:  The diameter of a garden roller is 1.4 m and it is 2 m long, How much area will it cover in 5
revolutions (m=22/7)7?

Solution : Area covered — curved surface x No. of revolution
Here, r= % — Jmandh=2m

Curved surface 2nrhm'=2 x% Tx2=88m

curved surface x No. of reveolution

(B.E8xS)m =44 m’

Area covered

Example3: How many cubic metres of earth be dug out to sinka well 22.5 mdeep and of diameter 7 m? Also,
find the must cost of plastering the innercurved surface at 7 3 per square metre.

Volume of the well

22 7 7 N
[I?HEMExZZE]m
866.25m"

Solution : Volume of earth to be dug out

]

Areaoftheinnercurved surface = 2nrh

= [zxz?—zxg-x%xzz.s]mi
495 m’
¥(495x 3)

11485,

)~ 1 Exercise W

1. The area of the base of a right circular cylinder is 154 cm’ and its height is 15cm. Find the volume of the
cylinder.

l

Cost of plastering the inner curved surface

2. Aclosed metallic cylindrical box is 1.25 m high and it has a base whose radius is 35 cm, If the sheet of metal
costs T 80 per m’, find the cost of the metal of the box.

3.  Ifthe radius of the base of a right circular cylinder is halved keeping the height same what is the ratio of the
volume of the reduced cylinder to that of the original.

-t Mathematics-8
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10.

11.

12,

13.

14.

5.
lEl
17.

Find the number of coins, 1.5 cm in diameter and 0.2 cm thick to be melted to form a right circular cylinder of
height 10 cm and diameter 4.5 cm.

A solid iron rectangular block of dimensions 4.4m, 2.6cm and 1 m is casted into a hollow cylindrical pipe of
internal radius 30 cm and thickness 5 cm. Find the length of the pipe.

A solid cylinder has total surface area of 462 sq. cm. Its curved surface are one-third of its total surface area.
Find the volume of the cylinder.

A rectangular vessel 22 em by 16 cm by 14 cm is full of water. If the water is poured into an empty cylindrical
vessel of radius of Bem. Find the height of water in the cylindrical vessel.

The volume of a 1 metre long circulariron rod is 3850 cm’, Find its diameter.

The cost of painting the total outside surface of a closed cylindrical oil tank at 60 paise persq. dmis % 237.60.
The height of the tank is 6 times the radius of the base of the tank. Find the volume correct to two decimal
places.

Water is flowing at the rate of 3 km/hr through a circular pipe of 20 ¢cm inter hall diameter into a circular
cistern of diameter 10 m and depth 2 m. In how much time will the cistern be filled?

Aniron pipe 20 cm long has exterior diameter equal to 25 cm. If the thickness of the pipe is 1 cm. Find the
whole surface area of the pipe.

A cylindrical tube, open at both ends is made of metal. The internal diameter of the tube is 10.4 cm and its
length is 25 cm, The thickness of the metal is 8 mm every where, Calculate the volume of the metal,

Find the thickness of the cylinder. The total surface area of the hollow cylinder which is open from both sides
in 4609 sg cm, area of base ringis 115.5sq. cm and height 7 cm.

Find the ratio between the total surface area of a cylinder to its curved surface area, given that its height and
radiusare 7.5cmand 3.5 crm.

When 1 cubican of copper weights 8.4 gm. Find the length of 13.2 kg of copper wire of diameter 4mm.
Two circularcylinders of equal volumes have their heights in the ratio 1 : 2. Find the ratio of their radii.

The inner diameter of a circular well is 3.5 m. It is 10 m deep. Find the cost of plastering its inner curve at T 4
persq. meter.

O Volume and Surface Area of Right Circular Cone

Introduction :

The formula for the volume and surface area of right circular cone are very useful in our every day life, since we
come across conical figures almost on every step, We see around us such as conical tomb, birthday cap, conical

vesselete,

>
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Right circular cone :  Aright circular cone is a solid generated by revolving a line segment Y

which passes through a fixed point and which makes a constant angle with a fixed line. ;” “-,%

inthe figure V is a fixed point, VAis the revolving line with VO. VO is afixed line. When the f \‘x\

WA revolves around the fixed line VO such Z0VA remains same in very position of A, A right ;‘f “x\
circular cone is generated. | S R
The fixed point Vis called the vertex of the cone. = =l

Thefixed line VO is called the axis of the cone.
Aright circular cane has a plane end which isin circular shape. This is called the base of the cane.

The length of the line segment joining the vertex to the centre of the base is called the height of the cone. VO is the
height of the cone.

The radius OA of the base circle is called the radius of the cone.
Volume of a right circular cone :

Experiment : Take a conical cup of radius rand h. Also take a cylindrical jar of radius r and height h. Fill the cup with
water to the brim and transfer the water to the jar, repeat the process two times more. We will find that 3 cup full
to brim willfill the jar completely. Thus, we conclude that—

3 (Volume of a cone of radius rand height h)

= (Volume of a cylinder of radius rand height h)

= rtr'h cubic units.
.. Volume of a cone of radius rand heighh= E“F?’h] cubic units.,
Also, Volume of the cone of radiusrand h.

1
3 x(nr'h)xh

1
3 *{Areaof the base) height
Surface area of a right circular cone :

Experiment: Letthe hollow right circular cone of radius r, height h and slant height | as show in figure. The base
ofthe coneis circle of radiusr.

Thus,

Length of circular edge = 2ntr and, Area of the plane end = rtr’ cut the cone along the slant H
height VA and spread out it on a plane surface. You will find that the spread out fig is a e
sector of a circle of radius equal to the slant height | of the cone and whose arc is equalto Iy W]
the circumference of the base of the cone. _,.f'- W

.~ Curvedsurface are of the cone

= Areaofthe sector VAB L — —

2 *(arclength) x (radius)
1
5 x 21rl =mrl
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Also, 5

‘9. The area of the curved surface of aright circular cone of radius rand slant height lis given by,

= rrl

1
= x27mrl
2

= mrl

(circumference of base) = (slant height)

Total surface area of the cone

=curved surface area+ areaof the base

=qrl + el = mer(l+r)

The curved surface areaof aconeis also called the lateral surface area.

Ilustrative Examples

Example 1 :

Solution :

Example 2 :

Solution :

Example 3:

Solution :

Exampled:

IBU

(sv»

Find the volume of a right circular cone 1.02 m high, if the radius of its base is 28 cm.
We knowthat the volume V of aright circular cone of radius rand height his given by,
v=1 reh

3
Here,r=2Bcmand h=10Zm =102 cm

S = %x = x 28x28x 1ﬂj]cm

=83776 cm’
The volume of a cone is 18480 cm’. If the height of the cone is 40 cm. Find the radius of its base.
Let the radius of the cone be r cm.
We have h =40em

and V  =18480cm’

1. 22
—aw——urrdd _
3%7 = 18480

= M =441
22 x 40

J441 cm =21cm

The base radii of two right circular cones of the same height are in the ratio 3 : 5 find the ratio of
theirvolumes.

Letr,and r,betheradiiof twoconesand v, and v, be their valumeslet h be the height of two cones.

_1 o 1

Then v, 3rcrl'! Vz—anr:h,
1_.

Ut g 6.3

"'lul"; %T{r;h r,z " F 5

A conical tank is 3 m deep and its circular top has radius 1.75m. Find the capacity of the tank in
kilometers.

Mathematics-8 e

Y et énw = Xz  #4 -4 SHRE
TLIPE S RA T P



Capacity of the tank = i nr'h,

Solution : Wehave,r=1.75mandh=3m. 6I!
3 -

1. 22 3
Zx=x175x1.75 x3Im
3 7

9625 m’
9.625 Kiloliters.

Example5: Thediameterofaconeis 14 cmandits slant height is 8 cm. Find the area of its curved surface.

We know that the area 5 of the curved surface of a right circular cone of radius V and slant height | is
given by,

Solution : S = mrl

1]

M em=7cmand/=%cm
2

5 =$x?x9:m’=1§3cm’

Here, 1§

Example6: Theradius of a cone of radius 3 cm and vertical heightis 4 cm. Find the area of the curved surface.

Solution : Wehaver=4cmand h=3cm. ""r
Let | cm be the slant height of the cone. _,.*f \\'\
Then, / \
; . / Al
" = r+h Fi \
~ ; f E .'\,
= 3+ 4 PR \
= 25 ;.-“" N H\,_
| = = £ ' s r __H'““:"h.
«J{E_S cm =5cm B 0 3w A
. Area of the curved surface = nirl [
22
= [ =x4x5 2
|2 x4x5|cm
=62.85cm’

Example 7:  How many lead shots each .03 cm in diameter can be made from a cuboid of dimensions 9 em x
llemx12cm?

Solution The valume of the cuboid = (9% 12 % 11) cm’ = 1188 cm’)
The radius of cone lead shot = [ﬂé :| cm=0.15¢cm’

The volume of one lead shot

= [5 % 22 £ 0,15 % 0.15 x u.15} cm’ = [_i’?—- ] cm
3 7 F000
Volume of cuboid

Volume of 1leadshot
F000
1188 » ——
[ " 99 }

84000

I

.. The number of lead shots

]

-‘
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Example 8:  The lateral surface of a cylinder is equal to the curved surface of a cone. If the radius be the same,

find the ratio of the height of the cylinder and slant height of the cone.

Solution : Let rbethe radius of both the cylinder and the cone.

10.

11.

162

Ny 4

Leth and | respectively be the heights and slant height of the cylinder and the cone.
Then,

Lateral surface of the cylinder = curved surface of the cone.

2nrh = wrl
2h = |
h 4
| 2
h:il = 1:2

!
- { Exercise JIFY

Find the volumes ofthe cones whose dimensions are -

(a) Baseradiusis=3.5cm, height =12m

(b} Baseradiusis=5dm, height =10.5cm

(c) Baseradiusis=21cmheight =15cm

Find the total surface area of a cone, if its slant height is 9 m and the radius of its baseis 12 m.

The area of the base at aright circular cone is 314 cm’ and its height is 15 cm. Find the volume of the cone.

The radius and height of a cone are in the ratio 4 : 3. The area of the base is 154 ecm’ . Find the area of the
curved surface.

The volume of a right circular cone is 1232 cm’. If the radius of its base is 14 cm, find its curved surface.
Acone and a cylinder are having the same base. Find the ratio of their heights if their volumes are equal.

Aright triangle with its sides 5cm, 12 cm and 13 cm is revolved around the side 12 cm. Find the volume of the
solid so farmed.

A conical vessel whose internal radius is 5 cm and height 24 cm is full of water. The water is emptied into a
cylindrical vessel with internal radius 10 cm. Find the heights to which the water rises.

A right angled triangle in which the sides containing the right angle are 8 cm and 15 cm in length is curved
around on the longer side. Find the volume of the solid thus generated. Also, find the total surface area of the
solid so formed.

A tent is in the form of a right circular cylinder surmounted by a cone. The diameter of the cylinder is 24
meters. The height of the cylindrical portion is 14 metres, while the vertex of the cone is 19 metres above the
ground. Find the area of the canvas required for the tent.

The cylinder is within the cube touching all the vertical faces. A cone is inside the cylinder. If their heights are
same with the same base, find the ratio of their volumes.

&
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12. If the height of the cone is doubled and the radius of the base is kept the same as before, find the change in ’Q' g
valume. ‘ .

@ Volume and Surface Area of A Sphere

Introduction:

We shall learn in this section about volume and surface area of a sphere, hemisphere and spherical shell. The
objects which are in the shape of a ball are known to have the shape of a sphere. We shall learn about these and

their formula will be applied to solved some problems. o
Definitions : A
Sphere : The set of all points in space which are equidistant from a fixed point, |:'r /'cf:}; | ﬁ':
is called a sphere. B o /
The fixed pointis called its centre and the constant distance is called its radius. P L
Inthisfig. Oiscentre of sphere and POP is diameter and OP is radius of sphere. ED;rE
Intersects the sphere at a point Psuch thatas,

OP=0P zll'.".f:_ﬂ—_': .-3:[
Hemisphere : A plane through the centre of a sphere divides the sphere into J

3 .

two equal parts, each of which iscalled a hemisphere. &

Spherical shell : The difference of two solid concentric spheresis called a spherical shell, Hepisjinere

A spherical shell has a finite thickness, which is the difference of the radii of the two solid spheres which determine it.
Volume of asphere:

{i)}  Thevolume Vofasphere of radius ris given by,
Vv =§ ar cubicunits.
(ii} Thavuiume!.r’i;"rfahemisphereufmdiusrisgivenI:w,
Vi % 71 cubic units.
{iii} Curvedsurfaceareaof hemisphere
= (27r') sq. units
(iv) Totalsurface areaof hemisphere
= (2ar +7r’)
= (37r’) sq. units
(v} Thevolumevofaspherical shellwhose outer and inner radii are R and rrespectively is given by,

4 3
W= 3" (R'=r’) cubic units.

-‘
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o ®
:.", # Surface area of sphere:
e Q We state the following formulas without proof:
{i) Surfaceareasofasphere of radius risgiven by,
§ = 47r sq. units
(i) Curved surface area of a hemisphere of radius ris given by,
§ = 271 sq. units
(iii} Total surface area of a hemisphere of radiusris given by,
r=2ar+ar
= 37r'sq.units
(iv) IfRand rare outerandinner radii of a hemisphere shell then outer surface area =47 sq. units.

Nlustrative Examples

Example 1: Find the volume of sphere of radius 7 cm.
Solution : The volume of sphere = V= 4 ar’ cubic units

3

Here, r=7cm
4 22
V= —x—x7x7x7ecm
3 7
=1437.32em’

Example 2 : The curved surface area of asquareis 1386 cm’, Find its velume,
Solution : We know that the curved surface area of a sphere =4 1r'cm’

47r = 1386

4::2},—2 xr = 1386

e 1335x1x1 L202
22 4 i

s \(441*\/21”21 _2
4 2u2 2
4
. Thevolume ofthe sphere = Enra

{4 22 21 21 21|
= — M — M —x—xX— |Cm
= 13 7 2 2 2
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Example 3: A hemisphere bow! is made of steel sheet 0.5cm thick. The inside radius of the bowl is ‘ ‘5';
4 ¢m. Find the volume of steel used in making the bowl, 1

Solution : We haver=4cm R=(4+0.5)cm=4.5cm.
Volume ofthe innerhemisphere = E ar
3
B Exgmlxﬂxﬁ}cm’
13 7
Volume of the outer hemisphere = % TR
B 3x2x4,5x4.5=<4,5}m*
13 7
Volume of steel used = Ex£x4.5x4.5x4.5—-£x£x4=<4:<4 cm’
13 7 3 7
% 332 3 3 3
_ EK?H[{-QIE:' "{4] ]EIT'I
214

_ —x(91.125-64)cm’
21

= ‘48 %27.125¢cm’
21

= 56.83cm’
Exampled : How many spherical bullets can be made out of a solid cube of lead whose edge measures 44 cm,
each bullet being 4 cmin diameter.
Solution : Total bullets be x,
Radius of a spherical bullet = g cm=2cm
4 3 3
Volume of aspherical bullet = 3 ax(2) em
= |22 ug e
3 7
: _ |4 22 §
Volume of xsphericalbullets = | —x==x8xx |cm
3 7
Volume of the solidcube =  (44)'em’

Volume of xspherical bullets = Volume of cube

ixExaxx =(44)°
3 7

4 22
= —X—xBxx =A44xdqx 44
3 7
44 x4 w44 w3 x 7
i 4x22x8
= 2541 cm’
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# Example5:

‘“
Solution :

Example 6 :

Solution:

Example 7

Solution :

Find the surface area of asphere of radius 7 cm.

The surface areaofasphere

s = 4ar
r=7em
5 =[«u:'cExIn":~vc7r']t:rr'|2
7
= 6l6cm

Find the volume of a sphere whose surface areais 154 sqecm.

Surfacearea = 154cm’
s = 4xr'=154
4x£xr = 154
7

154x7 49 49 7
o = — 1’—— cm
4x22 4 4 2

LetV be the volume of the sphere. Then,

I

V E;?zr"

=
I

4 22 A i
| ®—%—%=—|cm
3 F3E ) 2

v

|:§=c11x?x?:|cm5

V= 179.66cm’

A sphere, a cylinder and a cone are of the same radius and same height. Find the ratio of their
curved surfaces.

rbe the common radius of a sphere a cone andacylinder.
Then height of the cone = height of the cylinder = height of the sphere=2r.

| be the slant height of the cone.

B T

5, =

5, = ‘45r

S, = 2arx2r =4mr

L= Jtr1'=:r.r=cﬁ =1y 57 =nry/5
5, = S=S,=4ar : 4nr : nrfs

4:4:nrq"'§
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Show that the surface area of a sphere is the same as that of the lateral surface of a right circular ’F

B,

Example 8:
cylinder that just enclosed the sphere.
Solution : The radius of sphere be rcm . Surface area of the cylinder —
=4arem = == T —
The radius and height of a circular cylinder that just enclosed the f J \
sphere of radius r are rand 2 rrespectively. f
Surface area of the cylinder = 2ar=x2r [H ]
We obtainthat = 4xr'em’ ! ; 4
The surface area of the sphere is equal to the surface area of the ‘5# =1 ;'__"_"-
cylinder that just encloses the sphere. T
W -
¢ l Exercise m
1. Findthevolume of asphere whose radiusis:
{a) 3.5¢cm (b} 10.5¢cm (e} 4dem
2. Find the total surface area of hemisphere whose radius is:
(a) 21em (b) 2.8cm (c) 63cm
3.  Findthevolume of hemisphere of radiusis 3.5cm.
4.  Findthesurface area and total surface area of a hemisphere of radius 21cm.
5.  Ashopkeeper has one laddoo of radius 5 cm. With the same material, how many laddoos of radius 2.5 cm can
be made.
6.  Asolidsphere of radius 3 cm is melted and then cast inte small spherical balls each of diameter 0.6 cm. Find
the number of balls thus obtained.
7. Aconeand a hemisphere have equal bases and equal volumes. Find the ratio of their heights.
8. A spherical canon ball, 28 em in diameter is melted and cast into a right circular conical shape, the base of
which is35 cmindiameter . Find the height of the cone, correct to one place of decimal.
9.  Acylindrical jar of radius 6 cm contains oil. Iron spheres each of radius 1.5 cm are immersed in the oil. How
many sphere are necessary toraise the level of the oil by two centimeters?
10. The volume of two spheres are in the ratio 64 : 27, Find the difference of their surface areas, if the sum of
their radiiis 7.
11. Thesurfaceareaofasphereis 452%-:111’ .Whatisits volume?
12. Thesurface areaof asphereis 5544 cm’. Find the diameter.
13. The radii of aspherical balloon in creases from 7 cm to 14 cm. Compare the surface areas of the balloon inthe
above two cases.
Mathematics-8 167 _
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3 ‘9’ 14. The internal and external diameter of a hollow hemispherical vessel are 24 cm and 25 cm respectively. The
f._ Q cost to point one sq. cm of the surface is 7 paise. Find the total cost to paint the vessel all over.
15. The diameter of a copper sphere is 6cm. It is beaten and drawn into the wire of diameter 0.2 cm. Find the
length of the wire.

~ The solld sphere with centre O and radius r is the region in space enclosed by the sphere,

» A plane through the centre of a sphere divides it into two ecual parts each of which is called a
hemisphere.

~ The space occupied by a solid body is called its volume,

# i) Volume of a cuboid = < b= k) cubic units,
(it} Total surface area of a cuboid = 2 (- bh+h) sg. units.
{fii} Lateral surface area of a cuboid =2 {1+ b)= h)] sq.units

(ivi Diagonal of acuboid /I +b” + h” units.

» (i) Volume of a cube = a'cubic units,
{ii} Totalsurface areaof acube={64) 5q. units.
(iii) Lateral surface area of a cube = (4a') sq. units.

{iv) Diagonal of acube = ..||| 4 units

# Foracone of heighth, base radius rand slant height I, we have
(i) F=(F+r)

tiil  Volume of the cone={( % nr ) cubic units,

{iii) Areaof curved surface of the cone =( nri) 5q. units.
(iv) Total surface areaof a cone = mril+r) sg. units.
»~ Forasphere of radius r, we have

{i}  Volumeof asphere= [;;-]t]""j| cubic units.

(ii) Surfaceareaof the sphere=(4 nr') sq. units.

#  Forahemisphere of radius r, we have
2
{1} Volume of the hemisphere = I:E n:r'{l cubic units,

(i} Curved surface area of the hemisphere = (2ar') $q. units.

(iii} Total surface areaof the hemisphere = (3nr’) sg. units
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MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick (+") the correct options.
(a) Totalsurfaceareaofthecubeis......coiviiiinininiiiiinn,
[} Gasq.unit (il] 6a’sq.unit (iil) 6a unit | (iv) 6asq.unit

(b) Volumeofrightcirculareylenderis.......ccocovveviiierreernene.

(i) wrh (i) 7erk’ (iii} r’h | {iv) =wr'h
(c) Areaofthecurvedsurface of aright circular CONBIS ...evviveiiiiviiiiesireiseninns
1 1
(i) = mrl (i} el (i) 7'l | (iv) grl:rl
(d) WVolumeofasphereofradiusrisgivenby......ccccciiininniiiiiinnns
4 2 -
3 o (iip 3 = (il 3 mr | (iv) 2nr’
(e) Whatisthesurface areaofasphere of radius of 7em?
(i) 618ecm’ (i) 516em’ (iil) 720ecm’ | [iv) 616em’
{f] Whatistheslantheight(l) of a coneifradius{r) =3 cm, vertical height (h) =4 cm?
{i}] Sem (i} 25cm (it} 9em | {iv) 16cm

Water is flowing at the rate of 3 km/hr through a circular pipe of 20 cm inter hall diameter into a circular
cistern of diameter 10 m and depth 2 m. In how much time will the cistern be filled?

An iron pipe 20 cm long has exterior diameter equal to 25 cm. If the thickness of the pipe is 1 cm., find the
whole surface area of the pipe.

A cylindrical tube, open at both ends is made of metal. The internal diameter of the tube is 10.4 cm and its
lengthis 25 cm. The thickness of the metal is 8 mm every where. Calculate the volume of the metal.

Find the volumes of the cones whose dimensions are -

(a} baseradiusis=3.5cm, height = 12m

(b) baseradiusis=5dm, height = 10.5cm

{c) baseradiusis=21cmheight = 15cm

A conical vessel whaose internal radius is 5 cm and height 24 cm is full of water. The water is emptied into a
cylindrical vessel with internal radius 10 cm. Find the heights to which the water rises.

Aright triangle with its sides 5cm, 12 cm and 13 ¢m is revolved around the side 12 cm. Find the volume of the
solid so formed.

1 What is the lateral surface area of a cuboid where length, breadth and height are 2a, 2b and 2c
respectively?

s What Is the volume of a cylinder whose radius adn height is 1 uniteach ?
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4 a Objective

fevistic,

{a

Procedure :

Step-1: Removethe topandthe bottom of the circular cylinder [see fig. (a)].
Thesetwo circles are same radii.

Step-2: Cutthe curved portion of the cylinder vertically as shown in Fig. (b)
and paste iton a drawing sheet. You obtain a rectangle.

Step-3: Pastethetwo circles obtained in step (1) also as shownin Fig(c).

s

R Ts a1 Ly

To obtain the formula of the surface area of acylinder.

:r‘-'v '" ry Materials Required :  Aclosed right circular cylinder, drawing sheet, a pair of scissors, ruler, :

~ 70 . i

& B~

Fig. (a)

Fig. (b)

—T—

Fib. (c)
Step-4: Measure the radius of one of the circles, Let us write it as runits,
Step-5: Measurethe length and breadth of the rectangle. Let us write these
asland h respectively.
Step-6: Butl=circumference of the base of cylinder = 2mr.
Socurvedsurface areaofcylinder =  areaofrectangle=Ixh
Area of each circular region = qr
Totalsurface areaofcylinder = curved surface area+area of top +area of bottom
= 2wrh+nr 4w
= 2mrh+2nr
= 2mr(h+r)
________________________________________________________________ 1
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(‘?) Introduction

Statistics is a very broad subject, with applications in a vast number of different fields. In generally one can say that
statistics is the methodology for collecting, analysing, interpreting and drawing conclusions from information. Itis
aset of concepts, rules, and procedures that help usto:
= Organise numerical information in the form of tables, graphs and charts thus organising and tabulating data.
= Understand statistical techniques underlying decisions that affect our lives and well-being.
« Makeinformed decisions.
We need information in the form of numerical figures in various fields. Each numerical figure is called observation
and the collection of all observations is called the data.
Collection of observationsis the first step in statistical investigations.
Raw data:
A collection of observations gathered initially is called raw data.
Forexample: Lookatthe following list of marks {out of 100) scored by 30 students of class Vill in a test:
55,65,15,40,35,70,90,92,84, 85
70,75,65,72,80,78,64,88,78,76
55,54,52,72,70,90,85,75,65,80

Data:

After collection of data, the investigator has to find ways to condense them in tabular form in order to study their
salient features such an arrangement is called presentation of data.

Let the marks obtained by 30 students of class Vill in a class test, out of 50 marks according to their roll numbers be.
39,25,5,33,19,21,12,41,12,21,19,1,10,8,12,17,19,17,17,41,40,12,41,33,19,21,33,5,1,21

The data in this form are called raw data or ungrouped data. The above raw data can be arranged in serial order as
follow:

The raw data when arranged in ascending or descending order of magnitudeis called an array or arrayed data.
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i ﬁ‘ Arithmetic mean:

i ‘ Arithmetic mean orsimply the mean of some given observationsis defined as,
L

Hlustrative examples:

Examplel:

Solution:

Example 2:

Solution:

Example 3:

Solution:

KAean - | Sumof thegivenobservations
Mumber of these ohservations

Given below are marks (out of 100) obtained by 20 students of a class in mathematics in an annual
examination:

23,75,56,42,70,84,92,51, 40,63

B7,58,35,680,14,63,49,72, 66, 61; find

(i}  Thelowest marks obtained

(i)  Thehighest marks obtained

(iii) Therangeofthegivendata

Arrange the above datain anascending order, we get,
14,23,35,40,42,49,51,56,58,61
63,63,66,70,72,75,80,84,87,92

From the above data, we make the following observations.

(i}  Lowestmarksobtained = 14

{ii) Highest marks obtained = 92

(ili) Rangeofthegivendata (92—-14)=78

The mean of 15 observations was found to be 34. Later on, it was detected that an observation 32
was misread as 23, Find the correct mean of the given observations.

il

Calculated mean of 15 observations =34

Sum ofallthese observations=(34"15)=510

Inthese cbservations, 32 was misread as 23

Carrectsum aofthese 15 observation=510-23+32=519
519

Hence, correct mean = [—E} = 34.6

There are 40 boys in a class. The mean height of 25 of them is 158 cm. if the mean height of the
remaining boysis 154 cm. Find the mean height of the whole class.

Mean height of 25 boys = 158cm
Sumofthe height of 25 boys = (158" 25)ecm
= 3950cm
Remaining number of boys = (40-25) B 15
Mean height of 15 boys = 154cm
Sumofthe heights ofthese 15boys = (154'15)cm
= 2310cm
Sum of the heights of 40 boys = (3950+2310)cm
= b6260cm
Mean height of the whole class = [%} cm = 156.5cm.

Hence, the mean height of the whole classis 156.5ecm.
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Find the mean of the first ten natural numbers.

Find the mean of the first ten prime numbers.
Find the mean of all factors of 10,

Find the mean of first 10 even natural numbers.

@ & W e g

The marks abtained (out of 50) by 12 students in an examination are given below.
40,32,10,44,23,35,21,36,12, 15, 26, 24
{a) Findthe mean marks.
{b) Findtherange.
6. Theweightsof new born babies (in kg) in a hospital on a particular day are as follows:
23,22,2.1,2.7,26,30,25,2.9,28,3.1,2.5,28,27,29,24
(a) Rearrangetheweightsindescending erder.
(b) Determinethe highest weight.
(c) Determinetherange.
{d) Howmanybabies weight more than 2.8 kg?
7. Givenbelow are the heights |in cm) of 11 boys of a class.
146,143,148, 132,128,139, 140,152, 154, 142,149
Arrange the above datain anascending order and find.
{a) The height ofthetallest boy.
{b) The heightof the shartest boy.
(c) Therange of the given data.
(d) Themean height.

B. The mean of six numbers is 29. If one of the numbers is excluded, the mean of the remaining numbers
becomes 31, Find the excluded number.

9. The mean of the five observations is 17. If the mean of the first three of these observations is 15 and that of
thelastthreeis 18. Find the third chservation.

10. The meanof 75 numbersis 35, If each number is multiplied by 4, find the new mean.
11. The mean of five numbersis 27. If one numberis excluded, their meanis 25, Find the excluded number.

12. Themean of 8 numbersis 15. If each number multiplied by 2. What will be the new mean?

Distribution

Frequency table is a method to present raw data in a form which one case easily understand the information
contained inthe raw data.

Frequency distributions are of two types:

-‘
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Example 1:

Solution:

Example 2:

Solution:

(i) Discretefrequencydistribution

(i) Continous or grouped frequency distribution

Hlustrative examples:

Find the mean wages of 60 workers in a factory from the following frequency distribution table.

Wagesinrupees Frequency
800 25
850 10
900 12
950 8
1000 5
Total 60

We may calculate the mean as given below.

Wages {in rupees) Frequency

X f fx

800 25 25x 800 = 20000
850 10 10x 850 = B500
800 12 12 =900 = 10800
950 8 8x950 = 7600
1000 5 5x1000 = 5000
Total 60 51900

The following data given marks out of 40, obtained by 30 studentsof aclassinatest.
40,12,37,17,27.30,6, 2, 23,19,39,25,5,33,25,5,33,19,21,12,17,15,17, 12, 8,10,1,9, 21, 13;

Arrange them in ascending order and present it as grouped data.

By arranging the marks in ascending order, we get:
1,2,5,5,6,8,9,10,12,12,12,13,17,17,17,19,19,19, 21, 21,23, 25,25, 27,30,33,33,37,39,40

Marks ”_J.II'I'IbErI:If udents

requency

1-10 8

11-20 10

21-30 7

31-40 B
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1. The number of members in 20 families are given below:

4,6,55,4,6,3,3,5,5,3,54,6,7,3,5,5,7
Prepare a frequency distribution data.

2. Thefollowing data gives the number of children in 40 families.
1,2,6,5,1,5,1,3,2,6,2,3,4,2,0,4,4,3,2,2,0,0,1,2,2,4,3,2,1,0,5,1,2,4,3,4,1,6,2,2
Representitinthe form of a frequency distribution data.

3.  Construct afrequency table for the following ages (in years) of 30 students using equal class intervals, one of
them being9-12, where 12 is notincluded.

18,12,7,6,11,15,21,9,8,13,15,17,22,19, 14,21, 23,8,12,17,15,6,118,23,22, 16,9,21, 11, 16.
4. The marks scored by 40 students of class VIl in mathematics are given below:

81,55,54,73,47,35,54, 38,68, 52,54,45,70, 83, 43,54, 62,64, 72,92, 84, 76, 63,43, 45, 26, 29, 68, 54, 73,
77,50,64,35,79,64,62,72,70,54

Prepare a frequency distribution table.

5. The monthly wages of 30 workers in a factory are given below.

840, 851, 890, 885, 878, 840, 890, 833, 836, 848, 896, 804, 808, 890, 810, 869, 845, 820, 832, 812, 890, 868,
806, 840, 840, 810, 830, 835, 806.Prepare frequency distribution table.

B. The weights (in grams) of 40 oranges picked at random from a basket are as follows.
50, 40, 65, 60, 55, 45, 30, 90, 85, 70, 75, 82, 85, 110, 70, 55, 35, 30, 35,55, 75, 40, 100, 40, 110, 35, 45, , 84, 35.

Construct a frequency table.

7. Findthe meanweight of 50 boys from the following data:
Weight (inkg) 50
Number of boys 6 8 15 14 | 7

8.  The marksscored by 20 studentsin a test are given below.
54,42,68,56,62,71,78,51,72,53,44,58,47,64,41,57, 89,53, 84, 57.
Complete the frequency table and find the greatest frequency.

9. The heights of 25 girls were measured and recorded as given below find the mean:

Height (in cm) 135 140 145 150

Number of girls 6 5 8 3
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./ Graphical Representation of Data

The following table shows the expenditure in percentage incurred on the construction of a house in

Examples 1:

Solution:

Examples 2:

acity:
Itemn Brick Cement Steel Labour
Expenditure
(in 15% 20% 10% 25%
percentage)
Represent the above data by a pie chart.
Total percentage = 100.
value of the component 0
Center angle for a companent = 105 x 360
Caleulation of central angles
item Expenditure (in percentage) Central angle _“
Brick 15% (15/100x360" = 54"
Cement 20% (20/100x360° = 72°
Steel 10% (10/100x360° = 36"
Labour 25% (25/100%360° = 90
Miscellaneous 30% (30/100x360° = 108’
Steps of construction:
i Draw a circle of any convenient radius.
2. Draw a horizontal radius of the circle.
3, Draw sectors starting from the horizontal
radius with central angles of 54°, 72°36"
90"and 108" respectively, )
Miscellaneous
4, Shade the sectors differently using different 108"

colors and label them.

Thus, we obtain the required pie chart, shown in the adjoining figure.

The following data represent the favourite type of movie of a group of friends. Represent the data
into a pie chart.

Favourite Type of Movie
Comedy Action Romance Drama
4 5 6 x
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Solution:
Comedy Action Romance Drama
4 5 6 1
4/20=20% | 5/20=25% | 6/20=30% 1/20 = 5% 4/20 = 20%
Now you need to figure out how many degrees for each "pie slice” (correctly called a sector).
AFullCircle has 360 degrees, so we do this calculation:
Comedy Action Romance Drama SciFi |
4 5 B 1 4
4/20=20% | 5/20=25% | 6/20=30% 1/20 = 5% 4/20=20% 100%
4/20=360" | 5/20=360" | 6/20=360" | 1/20=360" 4/20 = 360" 360°
72’ 90° 108’ 18’ 72
= Mathematics-8
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Given belowis the frequency distribution of the heights of 50 students of a class. Draw a histogram.

Classinterval | 140-145 145-150 150-155 155-160 160-165
Frequncy 7 13 19 10 6
2. Draw a histogram of the following data.
Classinterval | 10-15 15-20 20-25 25-30 30-35 35-45
Frequency 40 g2 80 52 28 549
3. The following table shows the number of illiterate persons in the age group (10-15 years) in a town. Draw a
histogram.
Age group 10-16 16-22 22-28 28-34 34-40 40-46
{inyears)
NMumber of persons 175 375 100 150 250 400
4. In astudy of diabetic patientsin avillage, the following observations were noted. Draw a histogram.
Agein 10-20 20-30 30-40 40-50 50-60 60-70
Years
Number of 90 40 60 20 120 30
patients
5.  Drawa histogram for the following data.
Classinterval | 20-25 25-30 30-35 35-40 40-45 45-50
Frequency 20 24 52 28 46 10
6.  Drawahistogram for the following frequency distribution.
Classinterval | 101-150 151-200 201-250 251-300 301-350
Frequency 28 12 15 45 46
7. Number of work shops organised by a school in different areas during the last five years is as follows.
Years 95-96 96-97 97-98 08-99 09-2000
No. of workshops 26 35 43 54 62

Draw a histogram representing the above data.

8. Construct a histogram for the following data.

Maonthly School 30-80 60-90 90-120 120-150 150-180 180-210

fee (in Rupees)

Mo, of 6 15 13 19 9 3
Schools
178 Mathematics-8
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9. The following histogram shows the
number of literate females in the age
group 10to 70 years in the town.

(a) Write the age group in which the
number of literate females is
lowest?

(b) In which age group literate
females are highest?

(c) What are the class marks of the
classes?

(d) Whatisthewidthofthe class?

10. The number of hours for which
students of a particular class watched
television during holidays, is shown
though the given graph :

(a) Fer how many hours did the
maximum number of students
watch TV?

(b) How many students watched TV
for less than 4 hours?

(c) How many students spent more
than 5hoursin watching TV?

No. of literate females

900

700

500

300

200
100

P, ) .
. i & --r
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10

20

30 40 50 60 70
Age groups

o
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Remember

Each numerical figure is called an observation and the collection of all observations is called the data.

The raw data canbe arranged is any one of the following ways:

(i) Serialorder

{ii) Ascending order

{iii) Descending order

The raw data when put in ascending or descending order of magnitude is called an array or arrayved
data.

The number of lines an observation occurs in the given data, is called the frequency of the
observation.

Freguency distributions are of two types:

(i} Discrete frequency distribution

(i) Continuous or grouped frequency distribution.

Frequency table is a method to present raw data in the form of a table showing the frequency of
varlous observations.

The difference betweenupper limit and lower limit of a class interval is called the class size.

The middlevalue of aclass interval is called its class mark.

A frequency histogram is a graphical representation of a frequency distribution in the form of
rectangles with class intervals as basses and heights propotional to corresponding Irequencies -

there is nogap berween anv two successive rectangle.

1. MULTIPLE CHOICE QUESTIONS (MCQs):
Tick [+ ) the correct options.

(a) Collection of numerical values of unorganised from s called —

(i) rawdata (i) frequency (iil}  statistics (ivl groupeddata
(b) Datacan berepresented pictorially graphically by—

{I}  histogram (ii} Piechart {iil)  bargraph ' {iv) allthethese
(c) Therangeofthedatat4,67,57,60,59,71is—

(i) 71 (i) 14 (i) 57 1 liv) 128
(d) Thereare...... limitsineachclass.
(i) 4 | (i) 3 (i) 2 {iv) 16

(e} Themiddle value of aclass intervalis called its—

(il limit L) frequency (ili) classmark {iv} noneofthese

51 22731~ *aY L 73 2
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* . ) : i
(f) Histogramis a pictorial representation of the granted datain the form of— ‘.’ %

(il circles | (i) rectangles (iil) tangents {iv) diameters
(g) Inapiechart,the dataare represented inacircle by
{I} sectors I [iiy chords {iii) tangents {iv) diameters
2. Findthe lower class limit and upper class limit for the following.
(a} 65-70 (b) 110-125 () 0-10 (d) 15-25

3. Findthesize ofthe classinthe following.

(a) 0-8 (b) 0-12
8—16 12-24
16-24 24-36
24-32 36-48
32-40 48—60

4, Adice wasthrown 40 times and the following scores were obtained.
3,2,46,351,2,4,4,6,54,1,2,5,6,4,2,2,2,65,3,4,1,2,6,4,2,1,3,5,5,4,2,3,1,1,6
Prepare a frequency table using tally makes for the scores and draw the bar graph.

5. Readthe graph carefully and answer the following questions.

¥
Em_--
500 +
7 a00 1
300+
£
S 200+
= e
_ | : 3 ;] 2
100 - g g E £
X g a
X
Manths
(a) Whatinformation isgiven by the bargraph ?
(b) How many cars were sold during the months under survey ?
{c) Whatisthe average number ofcars sold by during the months under survey ?
(d) Name the monthsinwhich 450 or more cars were sold.
(e) Name the monthsinwhich 300 or less cars were sold.
» . Mathematics-8
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You ask 20 of your friends what their favourite
colouris, The pie chart below show how many
picked each colour. What percent of your
friends picked red?

Objective : Torepresentthe timespent by a studentinadaythrough a picchart.
Materials Required : Chart paper, geometry box, sketch pens,

Procedure :
1.  Representthe informationin atabular form as shown below.

ctiv At school Playing Watching television | Studyathome Sleeping
Fi 3 2 4 8

2. Draw a circle of any reduces on a chart paper divide the circle into 5 sectors because the students is
indulged in five activity subdivide the total angle at the centre of the circle 360 in the ratio of the hours
spentin different activities.

At school i
Playing

Watching Television
Study at home
Sleeping r




Introduction to Graph

? Introduction

Graphs are used torepresent the numerical data in the visual form so that it can easily be understand. Thus, graphs
are also defined as “the visual representation of data”.

@ Linear Graphs

Sometimes, a graph is in the form of a broken line. A line graph consists of bits of line segments joined
consecutively.

‘We have studied about the co-ordinate system, where we have locate the pointsin a plane asshown below

On a graph paper, draw two mutually perpendicular lines X' OXand YOY', intersecting each other at point O,

0 5 O 0 O O O O O O 0 O I
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e $on . - . PR I - i n
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[TTE IFNEN 1 I
il 44 4 4 I
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-.; ? These lines are known as co-ordinate axis.

Line X' OXis called x-axis and line YOY' is called y-axis.

Point Ois called point of origin.
The plane of the paper in which these co-ordinate axes are drawn is called cartesian plane.
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The two axes divide the cartesian plane into four parts. Each part is referred as quadrant. Each quadrant is
numbered as |, I, [l and IV in the anti-clockwise direction. We read them as quadrant |, quadrant Il, guadrant llI
and quadrant IV.

Sign  :Starting from O, on the right-hand side of the y-axis, every end-point of a square on
the x-axis, represents a positive integer,
On the left hand side of y-axis, every end-point of a square on x-axis, represents a negative integer.
Above the x-axis, every end-point of a square on y-axis represents a positive integer.

Below the axis, every end-point of a square on y-axis, represents a negative integer.

L
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@ Ordered Pair Q v

Writing a pair of numbers in a specified order is called an ordered pair.
Forexample : (@, b)isan ordered pair with a at the first place and b at the second place.

./ Co-ordinate of A Point

Let P be any point on a graph paper, at a distance of o

units from x-axis and b units from y-axis.

Then, the co-ordinates of P are P (a, b).

Here, aisreferred as x - co-ordinate or abscissa of P

and  bis referred as y-co-ordinate or ordinate of P.

In the above figure, co-ordinates of A are (a, 0),

co-ordinates of B are (0, b)

Example 1 : Plotthe following points on the graph paper :
(i) Al3.4)
(i) B(4,-4)
(iii) C(-3.4)
(iv) Di{—4-3)
(vl E(5,0)
(vi) F(O,4)
(vii) G(=3,0)
(viii) H(0,~5)
Solution ¢ Let X'OX and YOY' be the co-ordinate axes.

(i) ForA(3,4) : On the x-axis, take 3 units to the right of y-axis and then on the y-axis
take 4 units above the x-axis.

(i) ForB(4,~4) : Onthex-axis,take 4 unitsto the right of y-axis and then on the y-axis take
4 units below the x-axis,

(i) ForC(-3,4) : Onthe x-axis, take 3 units to the left of y-axis and then on the y-axis take
4 units above the x-axis.

(iv) ForD(-4,-3) : Onthe x-axis, take 4 units to the left of y-axis and then on the y-axis take
3 units below the x-axis.

{v) ForE(5,0) : Ontherightofy-axis, take 5 units on x-axis and we get the point E(5,0).
(vi) ForF(0,4) : Takedunitsony-axisabovethe x-axisand wegetF(0,4).

{vii) ForG(-3,0) : Take 3unitsonthe x-axis onthe left of y-axis and we get G(-3,0).

(viii} For H{0,-5) : Take 5 units on y-axis below the x-axis and we get H{0,—5).
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Wﬂ Exercise @

1. Plot the following points on the graph paper :
(i A23) (i) B(3-2) (i} C(4,2) (iv) D(-2-1)
(v) E(3,0) {vi) F(0,6) (vii) G{=5,0) (viii) H(0,~4)
2. Identify the x~coordinate of each of the following points:
(i) A(-2,5) (i) B(3,2) (iii) C(-5,0) (iv) D(-8,0)
(v) E(0,9) (vi) F(—3-4) (vii) G6(2,-3) (wiii) H(O-7)
3. Identify the y-coordinate of each of the following points:
(i) A=37) (i) B(7,8) (iii) C(-7,-9) liv) D(&~-5)
(v) E(9,0) (vi) F(0,8) (vii) G(-3,0) (vili) H(0,-8)
4. What are the co-ordinates of origin ?
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S. Without actually plotting the points, state in which quadrant each of the following points lie: \
(i) A(5,9) (i) B(2,~4) (i) €(-7,-2) (iv) D(-5,4)

6. Plot the points A{0,0), B(4,0), C(4,4) and D(0,4) on the graph paper and show that they form a square.

7. Plot the points A(0,0), B(7,0), C{7,3) and D(0,3) on the graph paper and show that ABCD forms a rectangle.

8. Which of the following points:
A50),  B(0,0),  C{-58), D(8-5), E(-3,0), F(0,-3)
(i) lie on x-axis ? (ii) lie on y-axis ?

9, Write down the coordinates of points A,B,C,D,E,F,G and H; located on the graph paper given below :
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‘. ' @ Graph of Perimeter Vs Length of Squares

We know that,

1. Let, P=4a
where , P is the perimeter of square and a is the side of square.
Draw a graph for the above relation.

2, From the above graph, find the value of P, when :
(i) a=2 (ii) a=6

Solution : Givenfunction, P=4a

For different values of a, the corresponding values of P are given below:

a 1] 1 2 3 4 5
P=4a 0 4 8 12 16 20

Now, plot the points 0(0,0), A(1,4), = iﬁ

B(2,8), C(3,12), D(4,16) and E{5,20) on :

the graph paper. loin them successively :

to obtain the required graph. 224 B seahes :
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(1)

(ii)

Reading off from the graph
On the x-axis, take the point L at @ = 2. Draw LB * x-axis, meeting the graph at B.

Clearly, BL = 8 units

P =20

On the x-axis, take the point M at @ = 6. Draw MF * x-axis, meeting the graph at F.

Clearly, MF = 24 units

P =24

O Graph of Area As A Function of Side of A Square

We know that,

Pud

prentsqure - e

-

et

where, A is the area of square
and % Is the side of square.
Draw a graph for the above function.
From the above graph, find the value of A, when :

(i) x=5

Solution : Given function, A=x

Now, plot the points 0(0,0), A(1,1), B{2,4), C(3,9) and D(4,16) on the graph paper. Join them successively to

For different values of x, the corresponding values of A are given below :

| A=¥ 0 1 4 5 16

obtain the required graph.
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f__ , Scale : Along x - axis, take 1cm = 1 unit
y - axis, take 1 cm = 2 units
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Reading off from the graph %
(i} On the x-axis, take point L at x = 5. Draw LE » x-axis, meeting the given graph at E.
Clearly, EL = 25 units

A 25 units

In the above graph a linear graph ? We observe that this graph is not a straight line, but it is curved line. So, it is
not a linear graph.

@ Graph of Multiples of Different Numbers

i Draw a graph of the function, y = 3x

/. From the graph, find the value of y, when
(i) x=3 (i) X=-4

Solution : Given function, y = 3x

For different values of x, the corresponding values of y are given below:

‘ y=3x =12 -3 -6 -3 0 3 b 9 12

Plot the points A(~4,~12), B(-3,-9), C(~2,-6), D(~1,-3), 0(0,0). E{1,3), F{2,6), G(3,9) and H(4,12) on the graph
paper. loin them successively to obtain the required graph.
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Reading off from the graph :
(i) On the x-axis, take the point L at x = 3. Draw LG * ¥-axis , meeting the graph at G.
Clearly, GL=9

y=-9

(i) On the x - axis, take the point M at x ==4. Draw MA » x-axis, meeting the graph at A,

Clearly, MA=-12

Sy=-12

(?) Graph of Simple Interest Vs Number of Years

Simple interest on a certain sum is * 20 per year,
Then, S=20x=x

where, 5 is the simple interest and x is the number of years.

. 4 Draw a graph for the above function.
F From the above graph, find the value of S, whenx =5
Solution : Given function, S=20x

For different values x, the corresponding values of S are given below :

5=20x 20 40 60 20

Plotting the points A(1,20), B(2,40), C(3,60), D(4,80) on the graph paper. Join them successively to obtain the

required graph.
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Scale :
Along x-axis, take 1cm = 1unit
Along y-axis, take 1cm = 10 units
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Reading off from the graph :

On the x-axis, take the point Latx =5

Draw LE ™ x-axis, meeting the graph at E,

Clearly, EL = 100 units
5=100
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@ Reading of Distance Vs Time Graph

As we know, distance is directly proportional to time. 50, as the distance increases, time also increases, or vice-
versa.

Let us suppose a car travels at a speed of 50 km/hr. Then the distance travelled be Din x hoursbe :
D=50x=x

Taking D and x be two variables, we can draw graph representing the above relation between distance and time.

X 1 2 3 4

D =50x 50 100 150 200
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Read the above graph carefully, answer the following questions:
] Find the distance covered in 5 hours.

(ii) Find the time taken for the distance of 300 km.
ma
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Deposits (in T)

L] - ’
.8 I § ' ‘.'
,'.u' Q Solution It is clear from the above graph :
(i) Distance covered in 5 hours = 250 km
(i) Time taken for the distance of 300 km = 6 hours
\" g
¢ 1 Exercise W
1 {i) Draw the graph for the function, P = 4x.
{ii) From the graph, find the value of P, when
(a) x=4 (b) x=5 (c) x=6
2 (i) Draw the graph for the function, A=x".
(i) From the graph, find the value of A, when
{a) x=3 (b) Xx=5 (c) X=6
3. (i) Draw the graph for the function, y = 2x.
{il) From the graph, find the value of y, when
(a) x=4 (b) x=5 (c) x=6
4. Draw the graph for the following : [NCERT]
(i) ‘ Side of Square (in cm) ‘ 9 l 3 ‘ 35 | 5 { 6 ‘
‘ Perimeter (in cm) ‘ 8 | 12 ‘ 14 I 20 ‘ 24 ‘
Is it a linear graph ?
(ii) Side of Square (in cm) { 2 ‘ 3 I 4 { 5 l 6 ‘
| Area (incm’) l 4 ‘ 9 115‘25|35‘
Is it a linear graph ?
5. Draw the graph for the interest on deposits for a year : [NCERT]

{. 1000 ‘ 2000 _I 3000 I 4000 l?‘

Simple Interest (in T)

(i)
(i)

Does the graph pass through the origin ?

Use the graph to find the interest on T 2500 for a year.

(i) To get an interest of T 280 per year, how much money should be deposited ?
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In rectangular coordinate system, the hofizontal line X'OX is ci_ﬂl;'ad x-axis while the vertical line Y'OY is
called y-axis. The point of intersection of the lines XOX" and YOY" is called the origin,

#  The plane is divided by the axes into four regions cach being called quadrant.

# Infirstquadrant, xis ositive and y is positive.
Insecond quadrant, xis negative and y is positive,
In third guadrant, xis negative and v is negative.
In fourth gquadrant, xis positive and y is negative.

b

Graphicalrepresentation of data, being visnalinput, is casy to understand.

v

The coordinate {x, v} means, we move x units along x-axis and then move y units along yv-axis.

The Graphs of different data can be drawn with the help of the coordinates.

vV ¥

Graphs help usinpredicting different important results.

#  Therelationbetween dependent variable and independent variable can be represented by a graph.
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Signs
Region Quadrant Signs of Co-ordinate
XOY | (+.+)
YOX' I (=, +)
X'oy' i (=,
Y'OX v (+,-)

Abscissa is the perpendicular distance of a point from y-axis.
Ordinate is the perpendicular distance of a point from x-axis.
Abscissa is positive on the right of y-axis.

Abscissa is negative on the left of y-axis.

Abscissa of any point on the y-axis is always zero.

Ordinate is positive above x-axis.

Ordinate is negative below x-axis.

Ordinate of any point on the x-axis is always zero.

Co-ordinates of origin are always (0, 0).

1. MULTIPLE CHOICE QUESTIONS (MCQs):

Tick (v ) the correct options.

d.

Inwhich of the following quadrants does the point P(4,5) lie?
0 T i)

In which of the following quadrants does the point P(-7,-8) lie?
i (ity 1 11

In which of the following quadrants does the point Q{-7,3) lie?
1 | Gy n )

In which of the following quadrants does the point R(2,-5) lie?

iy | (i | ili)

| {iv) IV

{iv) IV

{iv) IV

{iv) IV

----------------------------------------------------------------------------------------------------------
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. Co-ordinates of origin are :
(i) (0,0 (i} (0,1) (iff) (1,0} (iv) None of these
f.  ®-co ordinate is also called :
(i) Origin {ii) Abscissa {ili) Ordinate {lvl None of these
g.  y-co ordinate is also called :
(i) Origin {ii) Abscissa {ili) Ordinate {iv] None of these
. The cartesian plane has __ axes.
(i} One (i} Two (ili) Three [iv) Four
The x-co ordinate of every point on the y-axis is :
(i} Zero (it}  One [iii) Two {iv) Three
|. They-co ordinate of every point on the x-axis is :
(i} Zero | (i) One (i) Two {iv)] Three
2. Statethe quadrants in which the points with the following coordinate lie :
(i) P(3,2) (i) Q(5,-4) (iii) R{-5,—4) {iv) S(-54)
3. Plotthe points(5, 6) onagraphsheet. Isitthesame as the point (6, 5)7
4. Writethe coordinates of a point:
(i) lying onx-axis to the left of origin at a distance of 6 units,
(il} lying ony-axis ata distance of 5 units below origin.
5. Plotthe points A{2, 1), B(-1, 3), C(5,—1) on a graph paper using the same coordinate axes. Join the points A, B,
C. Whatdo you observe?
6. Plotthe following points on graph paper:
(i} A(3,4) (i) B(=3,-4) i} C(~3,~4) (iv] D{3,-4)
7. Find the distance of following points from x-axis:
i (3,4) (i) (-4,5) (iii)  (=5,5) (iv) (0,5)
8. Write downthe coordinates of the points A, B, Cand Din the given figure:
Mathematics-8
2, oot N 2. X wRe g M &
& L VY K 4§ RN @ o




X T
e
L2 L E
En T
1 B '
ki E E Kl P--E 1 RERES
T 3 3 T
: : :
1 1 1 1 1 'l
i i b ' HS 3
i i i i
: :
I
:
= - - Bt S
laF :
T <
1
ki i ¥ I ialisin ¥ ¥
T T & T 5
}
- - - RS - THEH
i
4y e EteEie
1 R
: $ } HEHEH
A __E:
: T o 2 5 ~
£ £it L SHIEEEEY
= : = : R "
Bi2 ! : - 15
: : :
:::..H
B : I
.- = - e aeE]
1
E:.H..:
......
aiiatis

Asum uf?ﬁﬂﬂﬂ is deposited in bank at the rate of 10% simple interest. Plot a graph with interest and
number aﬁrears‘asmnahle

e m m m o m mm mm mm mm mm m mm mm mm mm mm m p mm m mm mm m mm mm mw m e m mm m m mm mm —

Take some sheets of graph paper and try to draw different types of shapes. Also try to find out
the co-ordinates of vertex of these shapes.

OR

Make a powerpoint presentation on graphs.
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Revision Test Paper-1V

(Based on Chapters 10 to 13)

A. Multiple Choice Questions (MCQs)
Tick (v ) the correctoption:
1. Areaofaparallelogramis
(a) 1/2xbasexheight
{c) basexheight

(b) lengthx breadth

(d) noneofthese

G

2.  Thealtitude of atriangle with base 20 cmand area 150 cm’ is
(a} 150cm (b) 15cm
(¢} 30ecm (d) 20cm

G

3. Theareaofaparallelogram with base 5cm and altitude 6cmis
(a) 30em’ (b) 35ecm’
(c) 40cm’ (d) Y 4sem’

4.  Totalsurfaceareaofacubeis

o

{a) 6a’squareunits (b) 4a‘squareunits

GG

(c) 2a'squareunits (d) noneofthese

5. Surfaceareaofasphere of radiusrisgiven by .

(a} mr'squareunits (b) 4mr square units

[¢) 2nr square units O (d) noneofthese
B. Fillinthe blanks of the following.

Diagonalofthercom =

Area of equilateral triangle =

Areaofrhombus =

Volumeofacuboid=

Violume of aright circularcone =

C. Write ‘T’ fortrue statement and ‘F' for false statement.
1. Areaofcurved surface of the cone=4a’ square units,
2 Area of atriangle = base x height.
3. Ifthelength (I} and breadth (b) of a rectangle are doubled, then its area will be 4 |b,
4. Diagonalofthesquare = (/20 )units.

5. Thevolume of sphere = %n:ri cubic units.
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Model Test Paper-ll

(Based on Chapters 8 to 13)

Instructions

1. Allguestionsare compulsary.

2. The guestion paper consists of 30 questions, divided into three sections — A, B and C. Section A consists of
10 guestions of 2 marks each, section B of 10 guestions of 3 marks each and section C of
10 questions of 5 marks each.

SECTION - A

1.  Pramod buys a fan for ¥ 600 and sells it for T 750. Find his gain and gain percent.
2.  Oneofthe diagonals of a rhombusis equal to one of its side find the angles of the rhombus.

3. Find the regular number of sides of a regular polygon inscribed in a circle if each side of it subtends an angle
of 60" at the centre.

4 Find the height of triangle whose base is 20 cmand areais 150cm’.

5.  Writethe Henon's formula.

6 Find the area of parallelogram with base Scm and height 4.2cm.

7 Find distance of the chord fraom the center of a circle which radiusis 10 emand chord is 16 cm long.
8.  Findthe area of a rectangular plot one side of which measure 35 mand diagonal 37m.

9,  Thevolume ofacylinderis 448 mwcm’ and its heightis 7 cm. Find its radius.

10. Find the mean of first 10 even natural numbers.

SECTION - B

1. Findthe profit percentif C.P.=% 275, Profit =¥ 25.
2. Findthevolume of a spherical ball radius 2.1cm.
3.  Findthe areaof a parallelogram with base 5 cm and altitude 4.2 cm.

4.  Infig. 1 line segments DE, FG and HI are each parallel to side AB of DABC. How many pairs of parallel line

segments are therein the figure? Name each of them,

1
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5. Infig.2 ZAOCand £BOC=110", Where Ois the centre of the circle. Find: L& g
P '
(a) «AOB (b) ZBCA ‘ '
6.  Findthe areaof a parallelogram whose base is 12 dm, the corresponding height being 5dm.
7. Verify Euler’s formula for these solids.
(a) {b)
8.  Thecircumference of the base of a cylindrical vessel is 132cm and its height is 25cm. How many litre of water
canithold?.
9. Find the volume of the water that a spherical solid ball of 28 cm diameter will replace.
10, Thediameter of the base ofaright circular cyllinder is 7cm. If its height is 40cm, Find its velume,
SECTION - C
1. Themarked price of a water cooler is * 4650. The shopkeeper offers an off season discount of 18% on it. Find
itsselling price.
2. ABCDisarhombus. If ZACB=40", find £ ADB.
3. Thesidesofarectangleareintheratio5: 4. Find itssides if perimeteris 90 cm.
4.  Theouter diameter of a pipe is 1m and it is 2m long. Find the cost of painting the uter surface of the pipe at
therateof T 25 perm’.
5. Findthe volume of a sphere whose surface area is 154 cm.
6. Thecurvedsurface areaofasphereis 1386¢m find its volume.
7. Achordof acircle is 20 cm and its distance from the centre is 24 cm. Find the radius of the circle.
8. Pulse rate (pre minute) of 30 persons were recorded as61, 76,72, 73, 71,66, 78, 73, 68,81, 78,63, 72, 75, 80,
68,75,62,71,81,73,60,79,72,73, 74,71, 64,76, and 71.
Construct a frequency table using class intervals of equal width, one class interval being60-65.
9.  The perimeter of a parallelogram is 150cm. One of its sides is greater than the other by 25c¢m. Find the
lengths of all the sides of the parallelogram.
10. Draw the line passing through (3, 4) and (4, 32) on a graph sheet. Find the coordinates of the point at which
this line meets x-axis and y-axis.
B
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2 ; ¢ Answers
‘ CH-1 RATIONAL NUMBERS

Exercise - 1.1

1 1 1 1 1
L@ 5 (b) 3 le) d) g (e} 7
, 468
18727 36
3.la) = (b) < c) = (d) = (e) = 4. (a) and (c)
5.0a) 19 () 20 (¢ 21 (q) -23 6. (a) and (b)
5 3 4 3
7.a) -12 (b) 18 (o -21 (d) 24
20 =30 35 40
B.la)> [bj< (=< (d< (e)< (f)<
-12 -7 7 -1 -5 -8
9. (a) “5— (b) E {C} E (d) "d- (e) “é* (f) -,}7'
10. (a}:z{i{ﬁ{i. (b) ,_E{i{ 3 9 (c) -11 i{fﬁ{i (d) _F_g{ﬁ{ﬁ{l_a

15 10 20 5% 147 42 28

11. (a) é}nz}—f];_l}}i{h} ﬁ} 7 }—11} 17 (c) —7 —13}—5} 23 (d) —23}—19}—39}—13

3912 18 " 316 12 24

-3 10 -15 20 -30 12 18 6 -24 33 22 44 11

12. — and —

13. (a) lessthan  (b)x >z (¢)standard  (d) standard (e) O (f) infinite
(gla (h) O (i) reciprocals  (j) 1

14 (a) true (b} true  (c) false  (d) false (e) true {f} true (g) false

15. (a) {ii) (b) (iii) (e (i) () (i) (e} {ii) (f) (i)

Exercise - 1.2

1@ 2m=01 2 @=2@2 2@3@w® L 7@ 2L 53
5 11 3 3 20 24 18 48 54 60
3. Do it yourself.

) 2l w2 9B gm0 @B w7 gz w2 o5 2
40 29 9 9 3

30 11

77 5 31 17 11 2

5. (a) 4L 2 ot (O e ) O

(a) ( 116 (c) 20 ( 330 (e} 75 (f) z

6.(a) 24 ) = (¢ Y @77 7 1 g 12
15 8 1 18 2 7

9. (a) =3 (b) 31 (c) il (d) =9 (e) =3 (f) 0,0 10. Do it yourself  11. Do it yourself
17 3 13 11 11

12. % 13.(a)2  (b) 1% 14 (2T BE (©OF 15@> > (= > (e) =
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Exercise-1.3 ’g a‘
1. {a) Commutative law (b} Distributive law (c) Associate law (d) Multiplication law ‘ +"
{e) Multiplicative inverse law () Multiplicative property of 0
2(a)l (b)jno (c)land-1 (d)no (e) 1 (n ._l
a a
1 5 -32
) ) = i = -14
3.(a) 3 (b) 6 (c) 15 (d)-28 (e} -14 (f) 26
-21 15 25 ) 3 197 63
4. {a}ﬁ (b) 28 (c) = {d) 19 5. Doityourself 6. (a) 3 (b) 20 {e) e
7. Doityourself 8. Closureand multiplicationbul 9. (i) Closure  (ii) associativity of multiplication
(iii) multiplicative inverse (iv) multiplication by 1 10.1 11.1and-1 12,1 13.§
Exercise-1.4 :
37 9 -5 -17 1
1. {a) ) (b) 9 (c) 20 id) 3 {EJE (f) 3%
2. (a)false (b)false (c) false (d) false (e)false (f)false
4 -12 -9 -11 3 162 2 1 -32 -5
: = s e — 4. (a)-9=(b) — . — e} — (f)—
3.(a)1 (b) 15 (c) 13 (dj1 (e 17 (f) o0 4. (a) Eih} - (c) 51 (d) 16{9} 75 (f) 5
5.1 6 2 7.2 83 9 2 102 l(afalse (b)fake (c)false (d)false
2 3 4 16 5 33
Exercise-1.5
1 5 1 2
. G . 26— ~ 4 632—
1 4mm 2 2612119 3 ]5364 &4 55¢|ﬂ1
3 111 1
5, EEm 6.12m 7, lﬁ 8. 640 9 303km 10. ?.565
11.49 grapes 12.21000 13.°.6400 14.°.125
Exercise
1.{a)(i) (b)(ii) (c)(iii) (d)(iw) (e)Gv) (f) (i) (g)(iii) (h){iv)
2. (a) Additive inverse (b) Closure {c) Additive inverse
(d) Commutative (e} Associative (f) Zeroadditive identity
-3 5 15 -7 -11 18 -5 -18
3. (a) 7 (b) T (c) 0 (d) 3 le) = (f) 2 (g) T (h) >3
5 5 1 7 101 o 91 27
4@ 3 b % @5 Dy W O @F 3
5. {a) Distributive {b) Associative {c) Distributive (d) Identity of Multiplication
{e) Commutative {f) Multiplication inverse
-1 -1
6. — (b —
(@) 150 (b) F
7. Doityourself.
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. #® 112 EXPONENTS AND POWERS
‘F.._ ‘ Exercise-2.1 1
“ 1. (a)base =2 exponent =5 (b) base =-5 exponent=4  (c) ba:;e:‘é‘,expunentzd
2. (a)5' (b) (€) rqy4 (d) -2°
3. (a)3" (b) LBJ 4. LE]:L (b)1 (c) 6
5. (a)3" by 7° € -2 6 (a) 6 (b) 3 (c) 153
7. (a)-44x’ (b) 2°x3x5° (¢) 3% 8 (a) 2'x3" (b) 2'x3*x11" 9. (a)x=2
(blx =16 ()x=1
Exercise-2.2
1. (a) 1 b} 46 {e) _g25 (d) 2401
243 729 14641 256
2 @5 O ( 3]5 () [2]4 ) [4}3
3. m@ b 3 @ (d) 39 () 864
() 6561 @ 4% w8 16
4. (@) 49 ®) Tops  (© 5B @ 729 @ 243
9 243 16 -125
(f) 956 (@ 14641 D %29
2401 625 Th
5ifa) ‘eor b) 197 (c) 132 @ 1 6 4 [4]2 7101112 35
Exercisg12.3 169 16807 27 37 \3 16'16'16'16
1. (a) true (b) true (c) false (d) true (e) false
2. la)5 b) 7 (e) 18 (d) 3 (e) 4 (f) 9 (g)5
Exercise-2.4
1. (a) o5 ? (b) 58 (c) gy (d) 7 1 (e) 93" (f) 1
2 5) %) &) &l T
2. ial[ 125] (b) 256 le) 100 (d) 16 (e) 40 (£) 16
3 9
(g) -4 (h) 16 3. @& [EJE b 3 4 g 5. 9,
6. (a) 2 (b) 29 7. 1 \7/8 Doityoursel’5 9. (& -6 (b}l
Exercise-2.5 4

1.(a) 19x10° (b) 12.3x10° (c) 3.7x10™" (d) 6.6x10"

2 (a) 95000000 (b) 9800000000 (c) 65146939  (d} 380000000000 (e} 10010000000
(f) 650000 3. (a) 7.1865x10" (b) 71.865x10" (c) 7186.5x 10"  (d)71865x10"
(e) 71865x10° 4. (a) 3084x107  (b) 39.84x10°  (c) 3.984x10°

5 (a) 3x10%kmisec (b) 2.997925x10'km/sec  (c) 8x10'vears (d) 6x10'vears

(e) 1.5x10%m () 598x10"kg (@) 1x10"m (h) 1.05x10°%g
(i) 1.353 x10°cubic km (i) 1.3611x10" (k) 107m
ﬂﬂB Mathematics-8

Ly

La 2ol iq@ o X # - . SNEY
(ﬁ‘* ﬁEE &5 B + 3o oWy o ¥ L10s




1

» .
s @,

Exﬂ:rcise-lE.ﬁ i § 10 % ’Q' a‘
1. (a) (34)° (b) (27)* (e} (25)" (d) [? - Q
2. (a) %f? (b) §27° (c) %3357 (d] 5
3.(@) — ) €@ - (=2

x x° x° S5x7f
4. (a) ¥ (b) x © % @ 1

1 2

5. (a) ‘; (b) g (c) 8 (d) 3
6. (a) 5 (b) 10° 7. 3p 8 5
9 x=%y=% 10.(a) 5 (b) 13 (c) 7 (d) 0.008
E_wrcise;-z.? . 3‘11_ = :I

5 7\ 2 i
1. (a) (5)2 (b) (7) @ () S (2]
2. (a) ¥16,16,2 b) ¥125,1253 (¢) Ny 1°®
3. (a) 342 (b) 95 (c) 643 (d) 1043
4. (a) V28 (b) V245 (c) 80 (d) JE (e) V1300

)
5. (a) 545 (b) 447 (c} 342 (d) 543
6. (a) 342 (b) 242 (c) 83 (d) 73
7. (a) V10 (b) 14
Exercise
1.(a) {iii) (b) (iv} () (i) (d) (iv) (e) (iii}
(f) {iv) (g) (ii) (h) (i)

2. (a) base= —% exponent = 8

(c) base = 12exponent =-15
(e) base=2exponent=-42

(g) base = 6exponent =2

Iy 2 i 1
3.(a) 6 (b) [5] (c) (ab)
4, (a) 3 (b) 4 (c} 4
5. (a) ‘*"";‘ 2" (b) 4 (e)1
3
6. (a) [E] (b) -2
7.0
; o3
8. (a) (axb) v (2]
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(b) base =-18 exponent=23

3
[d) basezﬁ
(f) basezl
3
(h) base =2
=
(d) [E]
(d) 5

(d) [_EI'J

]

(c) 7°

exponent = -3
exponent =6

exponent = 1

o (Y

(d) (10}"
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. #® (1.3 SQUARES AND SQUARE ROOTS
Exercise -3.1

1. (a) true (b) false (e) true (d) true (e} true (f) false (g) false
2. (a) Numbersendingin 2,3,7 and 8 are never perfect squares. So, they are not perfect squares,
3. (a) 4 (b) O (c}) 9 (d) & (e) 4
f 1 fal @ (h) O (I 9
4, The numbers end with 7, 8 and 3. So, thev are not perfectsquare. 5, 3332,53904,30 6. (a) (b)and (c)
7.(a) 25 (b) 64 (¢} 100 (d) 144
8.(a) 1+3+5+7+9+11+13 (b} 1+3+5+7+9+11+13+15+17
@ 143454749411 (d) 14+3+54749+114+13415+17+19+21
9.(a) 3,45 (b) 5,12,13 (c) 7,24,25 (d) 8.15,17
10.(a) 8,15 (b) 12,35 {c) 18,80 11{iv) 3and5 (v)3,5,79.11and 13
Exercise-3.2
1. (a),©and (d) 2. (a5 (b) 6 fc) 2 3. 16,36,64,81,121
4, 225441 .2916,110255. 81 6. {a) 21 (b) 42 (c) 64 (d) 91
7. (b)and (d) 8. Doityourself 9. 11,13 10. (a) 1,or%odd (b)dorb
(c) lorYodd 11.{a) 88 (b) 98 (e} 77 (d) 8
Exercise-3.3
1. (a) Na (b) Yes {c) Yes (d) No 2. (a) 54 (b) 90 @ 9%
(d) 105 (e) 15 3. (a) Perfectsquare, 126 (b) Perfectsquare, 132
4.7 5. 6 6. 35 7. 3600 8. 900
Exercise-3.4
1. (a) 440 (b) 345 (c) 625 (d) 316 (e) 222 (f)y 304 (g) 140
(h) 134 (i) 102 4y 107 (k} 119 n 79 2. 75 3. 129
4, 25 5 16 6. 56 7. 64,92 8. 9301 9, Rs. 30,000
Exercise-3.5
11 8 i
1. (a) § (b) 16 ) 15 d) g
19 333 129
3.6 3 oG © 2 @ 1 @4 (O T
4, (a) 126 (b) -i—? 5 (a)0.13 (b) 032 (¢} 4.81 (d) 1.30
(e) 9.21 (fi 3.05 (@ 4.1 (h) 2.7 6. (a)0.54 (by 1.04
(c) 3.17 (d) 3.14 (e) 8.7
7.141 8. 6.8m 9. % 10. ]% 11. 0.89 12. (a)9.21
(b) 0.902 (c) 0.092  (d) 024 (e) 0.0013 13, 115{;]9030515,99
14. (a) 15 (b) 222 15 (a) 178 1) 22, 3 () 0228 16 2L
7 11 2.82 264 264 10000
17. 30411 18. 100
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Exercise ‘Q‘ .
L@ M B @ @e @m0 (@0 ®.°
2.{a) 2 (b) 4 (c) 5 (d) 7 -
3. la) 9eorl (b)6ord (e)9orl (d)5
4. (a) 361 (b) 2809 {c) 5184 (d) 7921
5.(a) 289 (b) 21025 (c) 83521 (d)459684
6. (a) 6 (b} 7 (c) 10 (d) 15
7.1la) 18 (b) 25 (c) 77 (d) 136
8. la) 16 (b) 38 {c) 72 {d) 300
Revision Test papaer-I
A1 (a) 2. (¢) 3. (c) 4 (c) 5. (a) 6. (c) 7.1a) 8 (a)
9.(a) 10. (d)
B. integers 2. square 3. infinite 4. negative 5. E
6. negative integers 7.a 8. pure radical 9. power notation 10.4°
C.1.T 2:F 3.F 4T 5.T 6.F N
8T 9.T 10.T
ch-4 cubes and cube roots
Exercise-4.1
1. (a) 343 (b} 9261 () 64000 (d) 1000000
2. (a) 1,27,125,343,729 (b) 8,64.216,512,1000 3. (a). (c), (d)
4. 512m’ 5. |c)
6. (a) % (b) % (c) 0.000000001 (d) -24.389
7. Doityourself 8 4 9. 512,1000, 13824 10. 125,343, 6859
11. 2744 m’
12.(a) T (b) T () T (d) F (e) F (fiF
@T (h) F
13. (a)17 (b) 12 (c) 26 (d) 33 fe) 105 14 60,60
15. 210m 16. (a) -5 (b) 20 () =15 (d) —91
17. (a) =2 (b) & (c) 22 (d 2L 18. (a) 10 (b) 72
9 11 3 35 ,
(c) 225 19. (a)24 (b) 24 (c) 30 20. 2.4m 21.Doityourself
22. (a) 73 (b) 48 fe) 36
23. gm 24. (a) 1 (b) 4 fc) 3 25. 1219
Exergise -4.2 125
1. {(a) 1331 (b) 9261 () 3375 (d) 1000000 8 = (f) 343
@ 64 w26 : 8
125 i25 ;
125 2197 L
2@ 2 b Tos © %7
3. (a), (c), (d), {f}, (h) 4. (a}, (c), (f) 5. 14 61? 6.
8.13 9. 7 10. (a) [ﬁ]
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s # Exercise-4.3
f.f 1. (a) 15 (b) 16 (e} 21 (d) 36 fe) 45
{fy 73 (a) 82 (h) 81
5
2@ § = © = @ 5 @ =
() 17 3. (a) T% b) ===— 4 1545 5 13 6. 25
Exercise-4.4
1. Doit Yourself 2. 14 3. 8
4. (a) 1 (b) 2 ) 3 (d) 4 e} 5 (fi 6
5.la) False (b) False () True (d) False (e} True
Exercise
1.(a) (i) (b) (i) (e) (i) (d) (i) le} (i)
2.(a) . 3. [a) 6 (b) 7 () 11 (d) 14
4 (a) 16 (b) 19 (c) 35 (d) 47
5.(a) 14 (b) 18 (c) 35 (d) 42 6. 5
CH-5 ALGEBRAIC EQUATIONS IN ONE VARIABLE
Exercise-5.1
1. (a) (a-7) (b) (3+5a) (c) (a+11)x7 (d) (6a-2) (e] 7x(8-a)
2.(a} O (b) 1 () 5 (d) 9 (e) 4
3. {a) bx—8z (b)2a-3b°+2 (¢} Tx'4dx-1  (d)—x'+9 (e) -2mn+1
4, (a)3a+3b-3 (b) Tm*n+8 (c) 12p-9q+1-Ts
(d) 3x-9y" + 2xy-16 (e) p'g-7Tpg’+8pg-18q+5p+28
5. (3m+5n) units 6. 5x" +3v'-Txy+6-x
Exercise-5.2
1. (a)-10a'b’ (b) 24x’y’ (c) 8x'y" (d)—-21x"y"
2. (a) 24x"y’ (b} 84pgr (c)24xy'z  (d)a
3. (a) 0(ii) 21 4 10xy 5.16a" 6.(a)x*+2x  (b)-a’b+5ab’
7. () 8" (b) > Xy (©-4pla"  (d)x"
8. (a)a'+b’ (b) 2x"+9x'-47x +68 x-32 (c)6a’+1la b +3b"
{(d) 8m™-24m"+12m’+15m"~17m+21
Exercise-5.3
1. (a) 9xy’ (b)—8bc’ (c) Bab (d) -2z
2. (a)x'-3x+9 (b) —3x+4-5y (c) 3ab—4b+bhab® (d)-3a—2a+1

3.(a)Q=2x+1, R=0
(dQ=3m-8 R=7

(b) Q=5a+1,R=0 (€)Q=xx"+3x-5,R=0

- W~
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CH-6 FACTORISATION

Exercise

1. (a) (ii) (b) (i)
2. 31x" +4a"+3b"—3xy + 1
4. 6x° + 15x-22

6. ab® + b’ -34ab-6b + 2
8. —{11x + 2)
Exercise-6.1

1. 7a’(2a+ 3a’b-4b’)
5. 9a’h’(2ab-3b+4a)
9. 8m (2m- 3n)

13. 7(2a - 3)

Exercise - 6.2

1. (a-2b)°

5 (4a-3)

9. (a+ W)

13. (a +3b)’

17. 0.6

2. (xy-3z)
6. (3a-2)

14. (3 +x)*
18. 2
Exercise
1. (a) (ii) (b)(i) ({c){ii)
2. (a) 7a’(2a+ 3a’b-4b’)

(c) 3a(3a-2a+4)

(e) 9a’b’(2ab-3b +4a)

(g) 5a’(2a- 3)

(i) (a+3b)(a+3b)

(k) (e+3(x+3)

(m) 8m (2m-23n)

(o) 3a’b’(d4b-7a)

(q) 7{2a-3)

(d) (i)

P Mathematics-8

) l: = d% \e'

9. 6-2xy + 2% -5y°

2.-5(1 +2p-4p’)
6.12a’ (2a— 3b)
10. 5xy (3y - 4x)
14. 3a (3 - 4a)

4

10. (3a +4)"

3. (1-3a)°
7. la-5)
11,
15.
19.

(b)
(d)
(f)
(h)
(3)
(1)
(n)
(p)
(r)

2o o I
§ % %1 158 L

(d) (i) (e) (i) (fy (1)
3. 2a°+3a+5

5. —(3xy" + 8y + 5y + bxy + 6)

5 3

10. 2x°-3x + 2

3. 3a(3a"-2a+4)
7. 5a(2a-3)
11. 3a’’ (4a— 7a)

4. 4x(2x—18y +3)
8. 12a’b(3a-5b'c)
12. 3(4a + 5)

4. (1-xV

8. (a-3)
12. (12m +5)°
16.2.5

(6a + 3)°
(1 + x)*

0.74

5(4p'-2P-1)
4x(2x— 18y + 3)
12a"(2a—3b)
(4a-3) (4a-3)
(3a-2)(3a-2)
12a’b (3a-5b%c)
5xy (3y —dx)
3(4a+5)
3a(3-4a)

e
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;’ 1‘ CH-7 LINEAR EQUATIONS IN ONE VARIABLE
.. Exercise - 7.1 3
1. %=149 2. x=3 3. x=4 4.x=§ S5.x=14
5..:1:15.2. 7.a=0 8. b=4 9. x=4 10. x=-29
1l.x= g 120 =12 18:x =<5 14. x = 108 15 a="2
16.x=4% 17. x =3 18.x =0 19, x = 14 90,3 = 2
Exercise - 7.2 95
1.6 2 44 55 66 3. 10 4. 3 5. 15
6. -8 7. A="3000 B="750 8. 200 9. 40
10.width = 12m, Length = 20m 11. 17,19, 21 12. Sahil's age = 38 years, his son's age = 14 years
13. 45, 60 14. Width = 10m, Length = 53m 15. 76, 78. 60 16. 13,21,15
Exercise
1. (a) (i) (b} (i) (c) (iv) (d) (i) (el (i)
2. (ajx=7 (b)b=4 (cla=2 (djx=3 (ejx=4 I[fllxz%
3.200 4.40 51=20,b=12 6.17,19,21
7. Sahil = 38 years, hisson = 14 years
Revision Test Paper-Il
A l.{a) 2.(c) 3(d) 4 (a) 5. (b) 6. (a) 7.(c) 8.(b) 9.(d) 10. (b)
B. 1. Perfectcubes 2. odd number 3. variable 4. 4a'-17a-15 5.2
6. quartic or Biquadratic 7. rational number 8. factors 9. Aryabhatta 10. variable
C:1.F 2.F 3.F 4.F 5. F 6.F 7.T 8. F 2 3 § 10.T
Model Test Paper-]
Adl.x=10 2415 J.x=4 f-L_g_ 5.71865 = 10° 6.81 7.73 8.7(2a-3)
9.x=-5 10. guz
B.1. 5l B == 3.91 4.30
5 -'23 Elﬁﬁ-i—x!x‘l 7. 2 81_—1 QE
L x= XX —x— ! “E' B A
10. 380000000000 {5 i
C1. -3 +3x 2. 9 3. 7a - 18¢ 4. x=y=7
5. 30000 6.13 5 7.13a-11b+19¢ 8. (xy—3z)
9. -2m"'+3m'-16m°+30m-19 10. 21,24
CH-8 PROFIT, LOSS, DISCOUNT AND COMPOUND INTEREST
Exercise-8.1 9
1. (a) 911—1% (b) 29.03% (c) 153% (d) 12.5% (e) 10%
2. gain 11%% = 18%% 4 loss=5% 5. Gain 12.5%
6. (a) " 450 (b) 10% 7.(a) " 225 (b) 11%% B. 20% loss 9. 11%%
10. 15% loss 11. Gain % =4%% 12. Loss 6.66%
( 212 Mathematics-8
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Exercise - 8.2 ‘Q‘ h
1. (a) " 476 (b) * 324.70 {c) " 456  (d) " 520.80 6 %
2. (a)"110 (b) " 500 {c) " 400 (d) " 800 .
3. 7750, 150 4. 800, 96 5. "638 6. 10 bananas 7. " 500
8. 23.75% 9. " 800 10 9.76% 11. 14.5% 12. 7 10013. " 720
Exercise - 8.3
1. “297.50 2. (a) 1170 (b) " 425 3. 600 4, 12% 5. 7600
6. (a) 3% (b) 15% 7. 480 8. " 3813 9. " 900 10. " 414
11.° 187 12.C.P = " 600, Profit = 33%% 13. " 937.5 14. 24%
Exercise - 8.4
1. Amount =" 3136, C.l. = " 636 2.7410 3.°32 4,7 7493.90 5.7 1891.50
6. 648 7. 7210 8. ' B195.45 9." 124 86 10. ° 5796
Exercise - 8.5
1. (a) " 307.50 (b) "1050 (c) '3101.40 2.°4147.20 3. 4913 4. 241 5.~ 21866
6. 1951 7.71600 8.°625 9. 3years 10. 3087 11. " 89600, " 85400 12. 10 %
Exercise
1. (a) (i) {b) (i) fe) (i) (d) (i)
2. (a) Profit=4279% (b) Loss = 16.66% (c) Profit=125% (d) Loss=10%
3.1a) 3% (b) 15% 4,410 5. "819545 6. Loss=20%
7. Profit=11.11% 8. CP="750Profit="150 9.°7493.90
CH-9 UNDERSTANDING QUADRILATERALS
Exercise-9.1
1. 110° 70°, 110° 2. 120°, 60°, 120°, 60" 3. 65", 115", 65°, 115"
4, /C =140", 2D = 1200, 5. Do it yourself
6. £DAB = 150", ZADC = 30", £BCD = 150", £AOD = 80,
ZDOC =100"2BOC=80", #AOB = 100", /ZACD = 70", #CAB = 70", ZADB = 20", #ACB = 80",
Z0BC = 20 and #DBA = 10 7. ves 8. yes
9. (a) Diagonals of a parallelogram bisect each other (b) Alternate angles
(c) AS A Congruency (d) Vertically opposile angles
10. Do it yourself 11. De it yourself
12. No. Diagonals must be perpendicular 13. 50° 14. 10 em
15. Do it yourself 16. Do it yourself
17. (a) yes, sss (b) ves 18. 12ecm 19, Do it vourself 20. 25em, 20em
21. Do it yourself 22.12em
23. (a) F (b) T {e) T (d} F e} F HT (@) T (h) T
Exercise
1. (a) liv) (b) (iv) fe) (i) (d} (iii) (e) (i) (£) (iii) (@) (i)  (h) (i)
2.AD||BC||; AB||DC||.So.in | | gm ABCD, the midpont of diagonal ACis O.
3. 50° 4 (a)F (B)T (c)F (d)T (e) T (f) F
5. x=28%80° 100°,80°,100°
-‘
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5 1’ Revision Test Paper-1l1

A. 1. ({b) 2. (c) 3.(b)  4.(c) 5. (c) 6. (a) 7.{c) 8.(b) 9.(a) 10. (c)

B l.four 2 majorare 3. quadrilaterals 4, adjacent sides
5.90° 6. equal, perpendicular 7. eyelic 8. intercepts
9. equal 10. 360"
GLE 2. F 3. T 4.F 5.F 6.T 7.T 8T 9.F 10.F

CH-10 AREA OF TRIANGLE AND PARALLELOGRAM

Exercise - 10.1

1. 168m° 2. 11.25m’ 3. 717 4. Length = 40 m, breadth = 16m 5. 420 m’
7. bm 5 11m 9, " 437 10.82m

11.147m 128 m

Exercise - 10.2

1. (a) 60 cm® (b) 6 cm® (¢) 1680cm” 2. 1680m"° 3. 18m 4. (a) 140.29m" (b)173.20m’

(c) 52.39cm” 5. 84 cm’ 6. 4536 m° 7. 200 em 8. 32 9. 160 m°
10. (a) 0.46 m" (b) 1.32 m (c) 0.16 m" 11. 0.9m 12. 5 m
Exercise - 10.3

1. 24m’ 2. 6.2cm 3. 312 em’

4. (a) 0 em” (b) 252 em’

5 (a) 1.6 m’ (b} 0.625 m* (c) 2.025m’

6. 24 cm 7. 8.5em 8.228dm" 9 20cm 10.38em 11, 2157 em
12.152 em® 13. 9m 14.3m 15.900 ¢cm® 16. 960 17.23cm, 17cm
Exercise

1. (a) (i) (b) (iii) (c) (i) (d) (iv) (e} (iii) (f) (iii)
2. 60cm® 3. 36em® 4. 96em™ 40em 5. 8Scm 6. 85em 7.9m 8. 15m

CH-11 SURFACE AREA AND VOLUME
Exercise - 11.1

1. 2310 em’ 2. " 281.60 3.14 4. 450

5. 112 m 6. 539 cm’ 7.245cm 8. 70ecm 9. 509.14 dm®
10. 1 hrs 40 min 11. 3168 em’ 12. 704 em’ 14. 037 cm 14.22 : 15
15.125m 16.4/2 : 1 17.° 440

Exercise - 11.2

1. (a) 1564 m’ (b) 27500 cm’ (c) 6930 em’ 2. 792m° 3. 1570 em’
4. 1925 cm’ 5. 88+/58 em’ B 311 7. 314 28 em’

5. 2em 9. 1885.71em’, 1508 57em’ 10. 1546.28 m’ 11. 42:33:11

12. Becomes 2 times
Exercise - 11.3

1. (a) 179.66 em'  (b) 4851 em’ (c) 268.19 em’
2. (a) 4158 em” {b) 73.92 em” (c) 374.22 em’ 3, 89.83 em’
4. 2772 em’, 4158 em® 5 8 4 6. 1000 7. 2:1 8. 11.94 em
9.16 10. 88 em’ 11.905 ﬁ“ﬂz 12. 42 em 13. 1:4 14. " 3234
15. 36 m
» 214 Mathematics-8

Ja—" A o e B e .4
LIS & 3 EACESY SN

Ly



1

]

i 4
¥

Exercise
1.(a) (i) (b) (iv) (c) (ii) (d) (i} (e} (iv) (f) (i) 2.1hour40 minutes 3. 3168 cm’
4. 704 cm® 5. (a) 154 m’ (b) 27500 cm’ (c) 6930 cm” 6.2 cm 7.314.28 cm’
CH-12 STATISTICS
Exercise - 12.1
155 2.129 3. 45 4, 11 5. (a) 26.5 (b) 34
6 fa) 3.1,3.0,29,29,28 28,27,2.7,26,25,25,24,23,22,21 (b)3.1kg (c)1kg (d 4
7. {a) 154 em (b) 128 em (c) 26 cm (d) 143 em
8. 19 9 14 10. 140 11.85 12. 30

Exercise - 12.2

1. Do it yourself 2. Do it yourself 3. Do it yourself 4. Do it yourself 5. Do it yourself

6. Do it yourself 7. 54.6 ka 8. Do it yourself 9.143.6 cm
Exercise - 12.3 Q. 1. to 8. Do it yourself

9. (a) 10-20 (b) 20-30
10. (a) 4 - 5 hours  (b) 34 students (c) 14 students

(e) 15, 25, 35, 45, 55, 65 (d) 10

Exercise

L f{a) (i) (b)) () (i) (d) (i) (e) (i) (f) (i) (g) ()

2. (a) Lower limit - 65; Upper limit = 70 (b)  Lower limit = 110; Upper limit = 125
{e) Lower limit - 0; Upper limit = 10 {d) Lower limit - 15; Upper limit = 25
o {a) 8 {b) 12 4, Do it yourself

5. {a) Number of cars sold in the month of July, August, September, October, November, December.

(b) 2500 cars  (c) 417 (d) September, October, November (e} July and December

CH-13 INTRODUCTION TO GRAPH
Exercise -13.1

1. Doityourself 2. (i)=2 (i) 3 (i) (iv)-8 (v)-0 (vij-3 (vii)2 (wiii)0

3. (i) 7 (i) 8 (iii) -9 (iv) -5 (v)O (vi) 8 (vii) O (viii) 8 4. 0(0,0)

5_(i) IQuadrant (ii) IV Quadrant (iii) [Il Quadrant (iv) Il Quadrant 6. Daityourself

8. (lA.B.E (i) B.F

9. A{2,1), B(-1,1}), C(=2,-1), D (2, -4), E(4,0), F (0, 3},

G (-5.0), H(D,-2)

Exercise-13.2

1. {i) Doityourselt (i) (a) 16 (b) 20 © 24

2. (ii) (a) 9 (b) 25 (c) 36 3. (i) (a)8 (b) 10 ©12
4. (i) Yes (i) No 5. (i) Yes (i) 200 (iii) ~ 3500

Exercise

1. (a) (i) (b) (iii) (e} (ii) (d) (iv) (e) (i) (f) (i)
(g) (iii) (h) (i) (i) (i) () (1)

2. la)l (b) I (c) I (d) IV 3. No

4. (i) (-6,0) (i) (0,-5) 5. Linear graph 6. Doityourself

7. {a)4units {b) 5 units (e} 5units (d) 5 units

8. A(l,2), Bl-3,1), C(-5,-1), D(3,-3) E(4,0)
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. "' Revision Test Paper-1V

."- f Al (e 2. (b) 3.{a) 4 (a) 5.(b)
B.1. Jpipip 2. ..z‘“?.ﬂ! 3. base x altitude (height) 4. lbh 5. %Il:l‘zh
21, F 2.F 3.T 4T 8. F
Model Test Paper-11
A.1.7150,25% 2.60°, 60°,120°, 120° 3. number ofsides = 6
4.15cm.  5.A=[5(5-a)(s-b)(s-c)
6.21ecm’
7. 6em 8.420m’ 9.r=8cm 10.11
B. 1. 9%% 2.30.808cm’ 3.21em’

4.AB||DE. AB|| FG. AB|| HI. DE|| FG, DE|| HI, FG|| HI

6. 60dm* 7. (a)

9.11498.66¢cm’

C.1, "38132.50°
6. 48851cm’
9,
7 e

lengths = 25, 50, 25, 50 (in cm)

5. (a) 160° (b)80°

F+V-E=2 (b) F+V-E=2 8. 34.65 litres
7+5-10=2 9+5-12=2

10.1540em*

3. 25em,20cm  4.7196.25 5.179.66cm’
7.26cm 8. Doityourself

10.(7.0) (0. 7)
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