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Rational Numbers

@ Revision of The Number Systems

Let us recall the number systems, that we have studied in our earlier classes. 5o far we have studied —
1. Natural Numbers

2. Whole Numbers

3 Fractional Numbers

d. Integers

MNATURALNUMBERS

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

WHOLE NUMBERS

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

All whole numbers are natural numbers but all natural numbers are not whole numbers.
FRACTIONAL NUMBERS

The numbers of the form of E , whose pand g are whole numbers and g+ 0 are fractional numbers.

The number, 1, 2?'- g % o | —13 arefractional numbers,

INTEGERS :
The numbers =3,-2,-1,0,1,2,.3.......... nare called integers.

The difference between fractional number and mational number : Fractional numbers include only positive
integers whereas rational numbers include positive as well as negative integers

3
MNumbers like E are fractional as well as ratlonal numbers. Whereas % is a rational 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.

RATIONAL NUMBERS
Allthe numbers of the form of g ,wherepand g are integersandq+=0.-1,-2,-3,0,1, 2, 3, arerational

B2 2 5 e

@ Properties of Rational Numbers

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

denominators are elther positive or negative are said to be positive rational numbers.
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2. Negative rational numbers : Rational numbers whose numerators or denominators are negative are said to be * .
negative rational numbers or simply negative rationals. 1‘

p_p+m :
3. Equivalent rational numbers : If E is a rational number then E o . where misanon zera integer.

g+m

p 4 p p+m 422 2

Ei'ﬂ!'IIFIFE' —-_——_— o —
" g 16q g+m 16+2 8

#m
a.if L Is a rational number and m is a commaen divisor of p and . Then §= z el Where misa non zéro integer.

Evomple: e~ 1543 5

5. Standard form of rational aumber ; if E i5 a rational number having no comman divisor this rational number is

said to be in the standard form.

5
The rational number ‘}h is'in standard form as it has no common divisor. A non standard rational number can be
converted into standard form by dividing with a common divisor other than 1.

25
Exompie:  Express —— instandard form.

45
25  25%5 5
Salution ; & -
T TP
E is a rational number in the standard form as it has no more common divisor other than 1.
9
(r ) 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 corvert it to positive.

2. Take LCM of all the denominators.
3, Work out the numerator as we do for addition and subtraction of fractional numbers.
4. Compare the numerators. The rational number having larger numerators are greater.

Exomple:  Foranygiven rational number %

EHE}D
qQ q
Solution : [E] = EHFE =0
q q
PP oo
for example, =1" 1 =—
11 -13] 13
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@ (Method — 1)

Property: Let % and berational numbers wherebandd are positive integers. Then.

g~ ¢
b* *d
lfaxd>cxbthen 2 £
b d
faxd<cxbthen % E
Example: Compare v-&r-ﬁand —g
Solution : __5 e _.E
7 & |
—5x4 = =20
—3x7 = =21
=20==21
-5 3
Therefore T >

Example: |f E and %are two rational number, then

a_ ¢ _axc _ Product of numerators

Solution : bxd _ Product of denominators

bxdﬂlp-q-

@ Arranging Rational Numbers in Ascending and Descending Order

-2 -9 _ -4

Example: Arrange —, — and — in ascending order.
315 5

Solution: ThelCM of denominators 3,15andSis 15
=2 = =2x5 = =10

3 3x5 15
-4 . —-4x3 . -12
5 < Bx3 .15
9 .Bx1 _ B
15  15%1 1S
S, 3
15 15 15

W
le T 1

= ¥
<
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‘}r ‘ Exercise m

Express in standard form.
4 10 11 13 24
fal = b — i — df — e} —
8 30 55 2 65 96

Write three equivalent rational numbers of —

3. Compare each pair of the given rational numbers.
11 110 E 3-5 21 42 100
(B) =20 () B 2SS g 2R
25 250 ? 3-'.-" 57 114 9 1BD
4, Which of the following pairs of rational numbers are equai?
ff M 2L i 3.8
7 - -5'10
3 -1z 4 -1
(d) o =
1's2 12 3
5. Write each of the mixed fractions in p/g form.
4 2 1 2
a] 3-— b) 6= c) =5~ dj -7=
(a) 5 (b) 3 () F (d)
B. Sort out the rational numbers which are not equal to ; :
-3 3 g 2 6
fal — (b) — ) = b} —
S -5 -3 5 10
7. Write rational numbers aquﬂnl:ntm? with denominators.
(a8} 20 (b) =30 (e} 35 (d} =40
[ Fillin the blank boxes with symbols <, >or =,
{a) g [ Jo (b -;3'3 Jo
() (A5 T o) 2712
y — 7 3 —— 4
9. Which of the two rational numbers Is greater in the given pair
{a) ~12 or—3 (b) -i or =1
5 -5 10
(d) =1 nr-!- (e} T a2
3 -5 ' 8
10. Arrange In ascending order.
s 7 2 el
@ 55983 1216 2
-5 Iﬂl 15 lﬂ 7 "14" 28" 41
11. Arrange the following rational number in descending order.
=13 8 1 -3 7 -11 17
'-1,— fe bl — e s
o 6’33 T T TR,
=5 =7 -13 23 =10 =19 =23 -39
{E} L AT ) :d] i ¥ i
§'12° 18 ‘=24 11 22 33 M4
12, Flrd twia rational numbars whose absalute value r!.-:v ;
Mathematics-8
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&
33
17
T -8
4'-16
25
52
30
50
3 — 3
4 ' 4
-1 0
2
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Fillin the blank space -

{a)
{b)
{c)
(d)

le)
{f)
(g)
{h)
{i)
(i)

Every negative rational number is TPRPTPOTOR. . | .}
Ifx,y, zare rational numbers suchthat x> yand y=zthen ........ .
Two rational numbers are said to be equal if they are equal intheir ... ... form.

If the integers p and g have no commaon divisor other than 1 and g is positive then the rational
numberissaidtobeinthe. ... pishs form.

If B is @ rational number, thenqcannotbe ...

Betwean two rational numbers theralie . numberof rational numbers,
1
There::ipmnalnl’;,wher!en:ms sl M s

The number which cannot be the reciprocal of any numberis......
1and=1are . ..c.coniiirnreniins of itself.
The product of a rational number and its reciprocalis ............ !

Mark [+ | for true or | £} for False.

{a)

bl
(e}

- ) P— a a+m
If = isarational number and mis an integer then — =
b b b+m

Every whole number is a rational number but every rational number is not a whole number,
Zero is the smallest rational number.

a
(d) 0 is rational number wherea=0.

{e}]  Allintegers are rational numbers.
{fi  Theguotient of two integers is always a rational number.
{g] Thequaotient of twointegers is always an integer.
Encircle the correct answers.
(@) Thegreatestrational number out of the following rational numbersis ?
5 5 5 =5
i _ 1 - 1] — v _
{i S (i) 3 (i) = {iv) =
(b}  Which oneis the smallest rational number?
3 4 -5 2
(i) 3 (i) = {iii) 7 {iv) 5
{c}  Which of the following is not in standard form?
7 10 .13 27
i ) I i =t | o
(i) : i e {iii) = {iv) o8
5 20
{d) If E=? then the valueof xis -
{i 23 fif) =23 (i} 32 {iv) 2
fe] W lis written with denominator 12. Then its numerator will be -
{i 48 (i} 3 {iiij -8 {iv) 8
{fi  Which of the following is a positive rational number ¢
-3 4] ' 3 -3
N — (i) = i = W) ==
(i) ~ : ) = {iv) >
Mathematics-8 o
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-/ Addition of Rational Numbers ’_f"
PROPERTIES OF ADDITION OF RATIONAL NUMBERS
1. E-r = = A rational number— Closure property, The sum of two rational numbers is alwaysa rational number.
Examplel: Add gand ..
Solution : = _4_+ E] _4+(-11)
g 2 9
S o
9 9
Fi 'E-I“':'i = E+-a- Commutative property.
T hd d'b '
1
Example2: Add 3 and -
1 5 51
Solutio —t—= ==
! 36 6 3
_ 245 _ 245
[+ B
= I = 3
6 6
3.  The,sum of two rational number is -2, if one of the numbers is _14* find the other.

5

Example3: Sum of tworational number oflike-2, ?

Sofution:  Letthe number be x.

=14
““*[T]"‘-‘
::-:-2+%

-10+14 4

5 5

. .4
Hence, the required numberis E

&
4, [E_l. ﬂ] = [D+§) E 3 Associative 'FIE-DpE!'t'ﬂ"ﬂfIEI"ﬂ.
That is whenzero is added to any rational number the sum is the rational number itself.

Exampled: Add E and 0.

E9- ()

Mathematics-8 “
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« (3 G

R
5 °

:] 0, Additive inverse.

Farwewmtlcnalnumheri:— thefeenistsaratlanalnumher? such that -+-_1:—=T=g=ﬂ
_a
Therefore F and 2 are additive inverse of each other.
Example5: Find additive inverse of E
7
3
Solution : The additive inverse of '::; is _3. It can be proved by adding it.
T
[E '3] 33.33. 9%,
T 7 - = I T |
6. Subt?r:tinn Ef rational numbers.
Let Eand d—hetwnratiunalnumb&rs-
g & G
Then, %Hdditiureimrsenf E—E-E =rational number,
Solved Exomple 1:  Find additive inverse of the following rational numbers.
3 =17 s -4
a] = b} — €] —= d —
(a) 3 (b} 5 ), (e} 3 (d) =
Solution {a) Additive inverse of -Eis =
(b)  Additiveinverseof — is T2 or 17
L | 9 g
(c) Additive inverse nfz
Ix=l =7 o R
= — The additiveinverseof — is X7 or =
-—Sx-1 -4 g -]
(d) Additive inverse of —
-4 —dx-1 .~
E n e =§ , The additive inverse of .;_is %
Solved Example2: Subtract %frnm %
Solution : [EJ [l] = E + additive inverse of %
v3)- (1
=ix] 4
g N =
12 12
Solved Example3: Subtract -?Ermm =2
5
Solution : [E—j] 5 = +ill::ll:lI'u"..ruf_'rirll..l'n!l'5|l_=|:||’fﬂ
5 7 5 7
=2 -3
= i
5 7
Mathematics-8
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_ -1a+15 1 & .

35 35 ’ .

-5 3

Solved Exampled: ‘Whatshould beaddedto — toget =

8 ]
Solution : Let the number to be added be = x

- VPO

B g

I' - E-'-E.

T 98

24 +45
72

- —  Ans

Solved Example 5:  The sum of two numbers 5—7. Ifone of them iz :‘H-fnd the other rational number.
Solution : Let the other number be=x "

The other number is —

3 ]
Solved Exompleb: Evaluate [_:.J H[—:;]

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.

Fand 2
Solution : N x[%]
\ 5/

P N\ 2 S

=N 9 21
[E +(ﬁ]} +[.'.‘. +{_'..5]] - using commutative and associative identities,
7 .21
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Z B 4 5
= — e o ——
< f [3 9] [? 11]
- )
9 21
= :HEJ___'.:'__ -14+21
h 5 21 63
o A o 2
63 9 3
Solved Example 8 : What should be subtracted from Ttugeft'l'.
Solution Let the number be added be =x
=3 =
—=¥ =1
7 3
% = 1+ 7
_ 743
’ 7
iy pnE
7
“xx(-1) Sxl)
X £ :;_IJ_ ans.
Solved Example 9: Find absolute values of the following rational numbers,
i -2 21 -3 =151
(2) 7 (b) i (c) -4 (d) 27 el 309
2 2
Solution : (a) E = =3
N = S
7 ]?1 7
21
ol -2
-9 ]-gi 9
(d) =3 |_‘1ﬂ > 2
27 pﬂ 27
e |59 = [-151| _ 151
309| [309] 309
Solved E le 10: Add nd >
xomp . f a r

=3 |-9 3., 3
Solution : ?'+31 -’%4-%:;*5
5+9
T
- 18 &
R

r 13 ice-
‘ E "o 2 n -~ o W A : """ﬂfh;mir_iﬂ .l.'_-'lr;;
do g3l §5 R R we 22
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' S 4 2 - — 5 1 7 1 17 1
—and— —and— Zand— —and= —and—
W PN e g B % W g W
2. Find the sum of the following -
-3 3 5 =7 -8 11
W s ® 5w 0 3%
R e o 20 m 23
24 16 =18 27 =15 =12
3. Verify the following -
9 17 17 8 -11 =11
+ = + e e
@ TR e (b) =T Re
(€} _1+{E+EJ=[_1+;2J+;3 {d) [-_?.pi].p__nlﬂq.[ig.ﬂ]
3 q 3 q 11 -5 b O i | =5 22
(&) —1ﬂ+[1+i]=[—iﬂ+1]+_—?
-5 -10 -5/ =10
4. Find additive inverse of each of the following rational numbers -
21 =21 =15 , 8
(a) 0 (b) 35 (c) T {d) g (e} T
=17 =23 17
fn — ] — h) — iy &
g & 1 9 3
5. Subtract;
from= b} L from— ( 2 from=
(@) ~fromg ® 16 8 9 3"
4 3 4 -1 1 3
d — o el —from— fl  =from=
TRRET: g g g ik
B Find the sum using rearrangement property -
(a) E+__I+E+i {b) E.;.-:Eq.:..l..q'.:ﬂ
5 i3 53 8 6 4 3
fp B 1. S5 7 gy H,5,8,735
20 14 7 10 RS S| 7
=3 -1
7. What rational number should be subtracted from ? toget "E‘?
8. What tional numbersiiouldbe addedto—11o pet ; >
- Fill in the blanks:
=17 = =k3 =31
al | — |#eiane = — ¥ — b) (=9)%| — [=.rorrrr ® (=9
o (o=@ ©) (B[ 2)
{c) { .......... }-»E-»£={"—'E+E + =33 (d} =12+ l+[£] =[t~12+12]+ ..........
4 l13 7 4 12 |11 3

o Mathematics-8
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. 7 -8
& f 10. Verifythat—({-aj=a, whena={a) & (b} 3
11. Verify that = [a+h) = [-a) + [-b), when =
3 3 -3 -5
a3l a= —, b= — bl as-m. b= on,
L 5 7 4 ) 2 7
z2-3. 1 1
12.  What should be subtracted from the sum of E+I+i tuget*z- ?
13.  Simplify-
HHEE) 0 3R
& 3 6 9 32 9 F 6 ] 12 A
14, Write true or false -
{a) 1f|a|=0,thena=0
(b} If|aj=|b|,thena=b
a_c lal _lel
15. Fill in the blank space with one of the following symbols. >, <or =
-5 6 |-5] |&]
g, ey A
{a) If T ,then 171 113]
-5 -5 |5 |-51
b It =&=
R e TN T
-7 21 |=7] |21]
— i — e diiiciin Rp—
R i T T Y R P7Y
-9 8 =21 18]
— —_— e —
fdjy If 369 ,then <10 9|
s O . W i |
(e} 1f 24‘1 z,thenul*l-ul.... ...... 2]
@Mulﬁplicaﬂnn of Rational Numbers
Product of Rational Numbers—
EIE =3arational numbEriF% andg are rational numbers ; (closure property)
Example 1 : ::- x ; = -Tllg which is a rational number.

If % and 5 rational numbers then, [E x E) = [E x iJ Commutative property of multiplication,
According to this property, the rational numbers can be muitiplied in any order.

’?, I 3185
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Exomple 2 [_,_].[_._J 15 *

7 4 L

a cl e a fc e
—H— |H—= ]| —H— —Associative pro of multiplication.

[hd]fh[df] it ¢

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

order.
Example 3: [["—5}: [-—?]]: I x [["—?]w[l] s 35
2 4 3 2 4 3 24
a 4 @
-n]l=1x E 8 E - Multiplicative property by 1.

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

El'ﬂmpi-r-l.' %!1:1:%:%

5 SR
Euﬂnﬂﬂaﬂﬂ -~ Multiplicative property of 0.
This law states that when a rational number is multiplied by 0, the productis 0.

g g
£ §: —uDeDr—=s0
R 11

35 e)
Example 7 EI[E_E}ELEJ_[LE]

18 18 18 18 6
a b

=x==]1 ={existenceof multiplicative inverse or reciprocal).

b a a b
The multiplicative inverse of rational number — s — .
a

3
Example 8: Whatisthen multiplication inverse of z ?
-

Salved Example : Verify the following :
i) [ix-_a]r.(-_aui]
| 15 16 16 15
{.” Ex[E:ﬂ]:[ng]xﬁ
3 15 3 7) 15
(i) E{i;’i}[hi}[hi}
& L5 10 6 5 6 10
[a -3 {-3 3]
Solution ; (i) mrcooueed) food Mgt 1 o

16 15
Mathematice-8 D
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e
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i

x| 7
s
LAY

= T A
10 10
LHS = RHS

. [E -14] [1 EJ -14
(i) x| =K | o [=X= [x——
3 L7 15 3 7) 15
. e =3 _ 4. -N
3 15 7 15
y: N =B
15 15
LHS = RHS Hence verified.
(i) E [ ] [h"“]{f;ﬂ]
6 2 10 6 5 6 10
. Mea) | =,
= il B0
. B A8 —4&+{—35}
6 10 60
x 2w 2
4 60
- O
4 4
LHS = RHS. Hence verified.

“z Exercise E

Verify the following and state the laws used.

{a] 1?:: '"': 111-: 17 Ehi (jxl]:—:—x[
B 7 7 8 5 11 5 5 11
-1 (=5 7 =1 =57 -16 -16 =16
— | | | — o — [ ——] ] N —

el 3 [E s] [z EJ 8 W = 27
43 19 15 -3 7

=] —~x0=0
B "5 @W:"

Answer then fallowing guestion inshor -

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

{b) Does’D have areciprocal?

(e} Whatarethe reciprocal of 1 and -1 respectively?

{d) Canzerobeareciprocaly/x, wherex=07

(8] Whatisthe multiplicative reciprocal of a positive rational number ‘a’?

(fi  What isthe multiplicative reciprocal of a negative rational number =a“?

| 2@ o X: -
EE g : J?a"‘:- R W4

=11

2%

Mathematics-8 e
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Find the products -
5 -4 =13 =I5 16 14 =7

—x b) —x— S o d) —x24
TR " B W s B3
=13 3 =7 -9 5
{e] ““'HE] {f) 5 x (~10) {g) =% (h] TR
4, Fillinthe blanks—
=21 18 18 ri 7
—— M M 2B — = — Mo
(& 17 35 35 ) 19
® [E:ﬂ]x-_h ,,,,,,,,,,,,,, [ﬂ 2w 2 [_xﬂ] [Eli]_ ............ "
¥ 10 B 0 6 7 15 =19 7 15
5. Verifythe following -
[3 1]33[1 3] [-5 —2]3-5 [—23
1:3' e e LM e Do I o [h: e W e | S o | —
4 2/ 7 4 \2 7 & 5)7 6 3 &
0 PEOEDEY @ 2R3
g8 ‘4 5 & 4 8 5 7 \B 12 7 7
6. Simplify using the properties of multiplication over addition and multiplication over subtraction of
rational numbers,
-3 /4 -11 -2.(3 7-75.%
(a) ~ :(T+ ?] {b) 5:(3 25] (c) E“[E+1)
7. Let & bandcbethree rational numhir!hluin.[th:viluﬂl——i b= _—3: j Verify the following using
the given values of a, band c. 3 5 5
{a) axb=b=a {b) a=(bxc)=(axb)xc
{c) ax|bsc)=axb+axc (d) (a=-b)'=a"'-b"isfalse
(e} (axb) '=a+b isfalse (f)  la‘l=lal”
(g Ib"1=|bl" et =]el™
{ power of-1is asign of reciprocal, | | isasignforfinding absolute value)
1
8. What are the properties of multiplication involved in the equation 7 % X=X ?
9,  Namethe properties involved in the following —
#zn%=[uualxgﬂsnéjxu-mu:u
10. Findxifxisarational numberand x xx=x
11. What are the tworational numbers, which are reciprocals of themselves ?
12. Whatisthe reciprocal of xifx 207
13, Simplify— 2y
)
- Mathematics-8 3 " 2
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¢ #@ Division of Rational Numbers

(8) 2,E 5.2 ) 2.,6.3.9
b d b b d b ¢
255 2 _hidend & cdni It quoti
(c) AL iden E = divisor, result gquotient
36 g9 1
Solved Example 1:  Divide 1 by g | | L
Solution : E+E=E:E,1 : e .
16 B 16 9 . 3 Babvlonians developed tales of
1z 1 ' reciprocals. To divide a by b, they
Solved Exomple2: Divide 57by1l. wroteasb=a: (L/b) (mratiosd) 3
Soluion: Doantuda®
23 23 1 3
Solved Exomple3: Divide ;-hi.ll’.'l.
5
Solution g * 0, mot defined.
d{ Exercise
1. Divide -
-36 > -3 =15
a) =18 by — b) — by— =
{a) L {b) 5:}“?5 = OV
10, =2 7 =14 5
d) =y — P e ——— f —
HHWH (el IEWEI ifi nhﬂr
2. State whether the following are true or false—
-7 3 3 -3 XSS <8 4
—_———  — —_——
B 2% 36 15 2 B F*9°373
3,3 i (e a5
e ety I ETRETY B T Y I R 2T
WGEREEE o GDEE
5 25 &7 7 25 7 20 40 3 20 3 40 3
3. Fillin the blanks—
ki ==X =4 12
— e — 4 [=1) = e —4, ==]
(a) 3 g 14]] 15 (=1} (c) 13
@ Se vt S sinss 0 e =1
7 7 17 25
Mathematics-8 e
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L d
& 3
4. Simplify- * %
W 2= (b) —g+=7 {c) ﬂ.,.{.lg} "'
1 12 18 7
@ -1,-8 (e) -16,15 0 65,13
10 5 35 14 M 7
5.  The product of two numbers is 6. If one number is 12, find the other number.
=20
6.  Theproduct oftwonumbersis — . Ifone number s ?.ﬂnd the other number,
- =5
7.  Bywhat numbershould we multiply _E? toget =] 7
B. By what numhers.hnuldg be multiplied to obtain E ['4
=12 1 =
8. Dlulde-ﬂ'tesumnl‘T and % hvtheprnducr.nf—z- and E !
= 7
10, Divide the sumof g and .E'_E' by their difference,
12
11. Write true or false -
(a) Wecandividellby(.
{b) Rational numbers are always associative under division.
{c] Rational numbers are always commutative under division.
{d} Rational numbers are closed under division.
'{% Exercise E
1.  Two piecesof lengths 4_3_ and Ei have been cut off from a rope of 11m. Find the length of the remaining
rope. 5 10 :
2. Acontainerof sugar weighs m-:-hp-,li'the weight of the container is 13: kg. Find the weight of sugarinit.
3
3.  Findthecost of 35 kg of oranges if one kg of orange costs Rs. 4&1 :
: 3 2
4.  Findthe areaof a rectangular park whichis Elﬂ-g m long and il:li mwide.
1
5.  Arope has been cut into 26 pleces. The total length of the rope is ?15- m. Find the length of one piece of
rope.
T : 2 .
6.  Arectangularroomis SE m. wide, [ts areais -EI!-E: m'. Find the length of the room.
D .3
7.  Theproduct of two fractions is ?% fone fraction is 4; . Find the other fraction.
B. Inafactory E of the workers are women. There are 240 men. Find the number of peaple working in the
factory.
ri
9.  Howmuch distance will a bus coverin T% hours if it is moving at a speed of "DE km/fhr?
1 3 2
10.  Mr. Kohli sets out for his office with ¥ 80. He spend ¥ 55 as bus fare. ¥ 13; on snacks and 43 on repair of his
shoes. How much money was left with him when he returned back home 7
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lapneet gave 9 of grapes to the guests, 40 grapes were left in the bowl. How many grapes did the bowl!
cantain ?

2
On the Independence day celebrations 7 of the audience were seated. While 15000 were standing. Find the

12.
total number of the audience.
1 1
13. Ifjane earns ¥ 16000 par month. She spends E of her salary on food, E of her salary is sent to her parents,
1
shespends E of her salary on comveyance. How much isshe able to save each month?
1

14, Aman gets ¥ 300 as pocket money each month he spends E of his pocket money to eat fast foods. ¥ of the
money is spent on chocolates, How much money is left with him.

65 Summary of Facts Discussed

1. Anumberoftheformof L , where pand gare integers and q £ 0 is called a rational number.

q

2. Properties of rational numbers can be discussed on the four basic operations of mathematics. They are !
(i) Addition(+) (i} Subtraction ()

{iii) Multiplication (=) (iv) Division (<)

1. The absolute value of a rational number is equal to its numerical value, which symbalically expressed as E if
aand b are integers.

4, Closure properties of rational numbers ; .
The rational properties are closed under all the basic properties of operations. That is if % and E are
rational numbers then,

a ¢
a. gty lsarationalnumber.
a c
b. p g isarational number,
a ¢
. ‘h"‘ d is a rational number.
a4 € C
d, b + Isarational numberif i—d # 0}
5. Commutative properties:
a. il r—'] =[E + E) Cormmutative law of addition.
b d) ld b
b ’E,,EJ{E“E] Commutative law of multiplicatio
4 .,_h d d b Frrmuta awal multipheation.
.r
¢ [2- 5] - [s o3
b d d b
7
¢ (3fsed
b d d b
Under opérations 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
muitiplications and additions.
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7. Distributive Properties

Associative law of addition

Associative law of multiplication

E #[E*‘- ;] = EH E +EH % = Distributive property of multiplication over addition.
d c B & C a g O 5 ] 5 ;
| —== |2 —=Zx— = Distributive property of multiplication over subtraction.
b {:I f] b db f
8. Identity properties :
da d a
a. h—+l|'.l =0+—= E = zero additive identity.
d d
b. E-ﬂ = E — rerosubtractive identity.
i a o, . .
L. E x0=0x I-.'; =0 = zeromultiplicative identity.
a a a
d. prIEIxp=r  — multiplicationidentity.
a
2. h‘_""u - notdefined
g Inverse identities :
2:2-(2]-2-0 Additive |
3. & 8T & - itive inverse,
a a (b)Y a 4 a
. -:--:li:rr-u[-] K—=lxa - icatl i | of = .
b 55 5 \s b : Multiplicative inverse or reciproca b
4T
a a
T |:[E] I =E - Reciprocal of the reciprocal of any number is the number itself.

10 IL:- and %ire two rational numbers then, %(E-ig]isaraiinnal number fying between
a [
— and — .
B W
11. There are infinite numbers of rational numbers between % andg :
ma- Mathematics-8 292 ‘
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#  Theinteger p in the rational number E is called ivs numerator and g is called its denominanor,

S .

v

- YYYY

A rational number is said 1o be positive il its numerator and denominator are either both positive

integers or both negative integers.

Ratiomal numbers are closed under addition, subiraction, multiplication, and division.
Ratlonal numbers are conumutative and associative under addition and multiplication,
Zerais the additive identity and 1 is the multiplicative identity for rational oumbers,

For a given rational number [:E] , there exists on additive inverse .E_ + [%] =1 suchthat
q

.ﬂ [_F] - ﬂ .
For a given rational number P 9 _ 1 suchthat i q

q p
In rational numbers, multiplication distributes over addition and subtracticn.

Every rational number can be represented on a number line,
Una number line, a rational number to the right is always greater than the number toits Left,

Sl i B - - -

% exencise )

There exist inlinite rational numbers between two given numbers.

1. MULTIPLE CHOICE QUESTIONS (MCQs) :

(b

(e}

(d)

&, 2

N

Tick [« ) the correct options.
5
Which of the following is the additive inverse of E?
=5 2 9 1
[ —— i = i) == I =
(1 s ] ) 5 | i) = (i) z
The sum of a rational number and its additive inverse is always -
i 3 | i) 0 | (i) pgreaterthanl  |(iv) lessthanl
A rational number divided by zerois—
i) 0O | iy A . (i) notdefined v}  Noneofthese
The difference of %-%i:'&qual to—
, : ; : 1
M -1 iy =2 iy L v =
21 3 J 11 21 7
The productof Jg and its multiplication inverse is—
i @ ] i ,1.1; {ili) % V) 1
The sum of g-.q--;s isequalto—
-] T | s 14 45
i oLir: ] il i i} =5 i SFEY
i) = o = (il - | {iw) A
Mathematics-8
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g} Which oneis the commutative properties of rational number?

M B9.2.2 0 (i} PugaP_P
T P qq 9 449
(i) e, r_r.pg | v} Beog=1-2
g s 5 4q q q

(h)  Multiplicative inverse of — E i5—

W 1B W 2 iy =22 | v} 2
19 15 =19 -15
2. Mame the property of a addition used In each of the following :
(] [:‘;]q.[ﬁjuu.[ﬁ].{f] [b) [LEJ is a rational number
7 7 7 F 3 -5
@ () o 3
g | 39 7 L19 197 7
1. (1% 2N (1 15Y. % kPN T
W s s B T TRET
3. Write the additive inverse of each of the following :
3 =5 15 =7
(a) 3 (b) = e = (d) =
x 18 s -18
(&) 5 if —a1 LE] 19 (h) 23
4. Write the multiplication inverse of each of the following :
3 -3 =3
= bl = =7 —
{a} g (b} ; (ch (d) -31:?
=59 1 -1 20
e — f] 2= —_ h) —
e o 23 ® & e
5. Name the property of multiplication used in each of the following :
2,(1,2).2,1,2,2 I (3,58, (1,3),1
B 377'8)73 779 s b) 21 {as s1) (21 as) 51
- i e T T e - L 78 a 78
— —_——— — e —xlezl————
(el n“[r 5] 3T &S5 LT T T
(e} [;4_1.],,! b [_-11_] i 25,8 4
&7 21 | &7 B -15
6. Simplity the following :
- i I T 3 = & 3 2
— | E—E—x— (b Sx—g——=—x=
o [ ] & 15 % ' s"?*as 07
7. Represent the following rational numbers an the number line
(a) -3 ) 32 k) 8 (d) 32 [e) 11
L] 11 g 15
Mathematics-8
N 3 XN

Wl

24 W

Yo



1. Ning times the reciprocal of a rational number equals 6 times the reciprocal of 17. Find the rational
number.

r Which rational numbers have absolute value less than 67

N . S-S S T - - - - - - T - - - - A -SSR TS A -

.Cﬂb Objactive } To understand the properties of rational numbers through :
ffy activity.
Materials Required Two ervelopes : one envelope containing cards on which

rational numbers and symbols are written and the other
envelop containing strips on which properties of rational
numbers are writhen,

Ervelope 1

Procedure . This game is played batween two students. (Student A and Student B)
Sepl :  Student Alsasked totake out a strip from envelope 2 randomly,
Step? : Student B is asked to choose number cards and symbol cards from Envelope 1

and demonstrate the property shown on the strip,

Step3 : Eachcorrectanswer gets 2 marks and each whong answer gets 1 negative mark.
Stepd ! Thestudent whogets more marks will be judged the winner.
For example ; Student & chooses the strip commutative property of addition.
Student B demonstrates the property :

FEGEGEE




%

F ° _'rl
¥ - - . , .--:.I
j-/”-— = ;. ;

Exponents and Powers

In earlier classes we have studied about how integers can be expressed in the form of power.
Exampile : 3 = InIxdxd -2 = 2%m Q= y=3m ]
—§' = 5x5x5=5 -3 _Iuu-3=-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°is read as " three raised to the power four”.

For all positive integers @ and n we have
a’, When nis even
(-a)'=

=g , when nis odd
The system of writing numbers in this form is called POWER NOTATION.

Let x be a number then x™ = xamx.....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 E be any rational number and n be a positive integer, then.
0
[E] =£”£”£----ntimns
q 9 9 q
'p Eﬂ" ags [
Thus ; ? for every positive integer 'n’',

Exaomple 1: Simplify and evaluate the following.

L]

(a) r3‘]1 (b) ['—3] (e ('_1]’

LS 4 3
13' II'E]I=£=3—Ma:‘:5=£
.5) 5" 5x5x5 135
ib) 'EJ'=-3"=--3:=—3#-33-3= 81

L 4 2 4 duxdxdnd 256
’;2_] _ = _=2x-2x-2x-2%-2 -32
L3 3 3xAxdx3xl 243

@ Negative Integral Exponent of a Rational Number
[E]'“ .(E]* _g" _gxgxg...n times

ic)

q p! p° pxpxp..ntimes
Example2 : Evaluate the following.

=] - 3
() E] (b) [E] (c) 4 (d) (‘_3]
g 5 -‘
- Mathematics-8 26 %
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4 |1 1
4 = e ——
3
(d) [,'_3,] = i] )
-3

Example3: Evaluate— - 5 L
1 -3 3
1 b [ =3 3
(a) [1] (b) [5] (c) [4]

Solution: (a) (1}1 b} [:_?:]11 (e [3}1
2 5 4

@ 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.
Exomple] :  Expressthe following rational numbers in standard form.
3 '] 2 3
7 =51 69 21
(a) —] (o [_,] (d) [—] (d) —]
[5 11 72 -25
(a) [Ej:ﬂ—ﬂ b} [ﬁ]..inﬂ
9 g 729 11 11* 14641
@ E]E _69° _4761_529 @ (2 ]3 _ 2 9261 8261
72) T2 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,

Exompile2 Express the following rational numbers inexponential form.
-343 -49 &1 -32 16 8
U@ V@ W 2 W5 ¥ =
, 348 -7 -7y @ S m 2 ;]’
@ 29" 9 |9 243%-1 243 3 |3
TN s [.z) 16x-1_16_4* (4]
T i € Taowx-1 a8 7 |7
o 8.3, E]‘ i E.Z . EJ!
625 5 |5 125 5 |5
"‘ 7 Mathematics-8
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1 1 1 11 %
- -— o — Tl —3 '-I' — ’ a®
_ () 15 5 Sx5x5 125 i, e |—3]" 3x-3 9
Example 1: Ewvaluate each ofthe following. y i
i) 5'x5, (i) 548 O E S S [.1.1] v) [EJ
Solution: (i) 5'%5'  =5"':5':15625, 12 4
5

(ii] 5'¢5= E =5 n5 =315

(W) (37'=3"=3=729

1Y : & nf 1331
H'u'! [E]" 113. = 1728

a 1 3 1 64
(v) [E] " [3]“ BF = 27 3
» 4 @ &4
Example2: Usinglaws of exponent simplify.
Simplify : (3'=57") "'+ 7"
-(33)+03)
3 B 7
1 -1
ﬂ[ﬁ] X7
=11§x%*~105
Example3: |fa=2andb=3then find the values of each of the following.
Solution il a'+b=2"+3"=4+27=131,

i) a'+b"=2'+3=8+9=17.

o (3] (3] -G ) -

Exompled: Findthevalue of xif.

" 1 =k 1
{1} 3=81 iy 27°=1 flii)y 3= F
Solution : ) 3=31 iy 2 =1
3-=3| -.21—| L I‘I‘
X =4 =x=3 =0=x=73
1
o 3H= =
(iii) 5
1
. — =z g - 3™
3 3
k-5 =—3x =3x+2x =5
5K =5 =5 =1

Mathematics-8
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# Example5: Using prime factorization, express 144 x 750 as the product of prime factors.

# ’ Solution : By prime factorization, we have 2| 144 2| 7s0
i 3 31 375
2] 36 5] 128
2] 18 51
3] 9 N
3l » 1
1
S 144 = x2xIxdxIxI=2'x3
and, 750 = 2xIxS5x5x5=2x3IxG
So, 134x750 =  2'x3'x2x3x5'=(2"x3'x5)
Example&: Solve eachof the following exponential equations.
i} 7'=343 (i) =1
Solution : M 7=343 =7=7 =1l == [ ¥=1
= ym3 =x=3u0) = x=3,
ﬂ Exercise E
L Whrite the base and npqnqnt}nquﬁﬂﬂm following :
L ] i 1
(a) 2 (b) (=5) el 7
2. Write each of the following in exponential form :
2.2 2 2 B1
a) Sxbxu5x5 b =% —— ey’ ==
@) ol e <} 625
(d)  (=2hef=2)mf=2]x[=2}x(~2)
3. Simplify nridmhl the answer in the exponential form
(a) 3'x 3 (3 (b)  (~5)" x(-5)" x[-5)’
i, Find the value of x:
(a) 57=25 (b) 2¥2'=2' el (27«2 =1
5. (a) Express729asapowerof3, (b}  Express343asapowerof7,
(c) Express—128asapowerof=2,
6. Find the value of x, if :
[a) 2'+2'+2'=192 b) 2'+2°=2 () 8°=32"
7. E'.rlh.lltt.m:fn:lﬂwlr‘: , 1Y 5 & x77x 81
(@) 3B +B ) +(3x) B |5 m © Fxaxgl
-8 Express each of the following as a product of prime factors only :
(a] 108=192 (b} 363x132
9. Solve the following exponential equations: 1
3) 671 (b) (V2r=2" (&) 37 &

‘ ' LRt e oo K2 - i
W+ o .55 q g 9 QL & ﬁ 24 22 34 ;



\f-’l Exercise I

Express as a rational number in standard form :
Il
(e) _[E]
11

Q] =4

Express in the exponential form :

9 243 16 -125
Express as rational numbers;
, 1Y [E)’-[i]’ ® 1Y 2
(a) {3 -f}i’[g] ib) [ 3 3 e (e} [E] %3 x E]
o QR w0 [
4 3 ) 3 4 3 9
&) ["_?-]',[ﬂ]’ (h) [i] I[EJ
3 4 5 3
Find the reciprocal of the following rational numbers ;
3y EN fY (-5Y
= B L= — d -,
(@) J] (b k#) {:}ha] () h5]
7 5 # A 4 e 2
e) EJ o ‘—’] (@ ’EJ () i]
3 V11 L 27
- B Find the absolute values :
i § s
(a) 5] (b) r—"] (c) r_l] (d) F_lj
| -3 L 13 .7 L 3

4
6. State which rational number is greater ;s ar [f]l

S
Find 12 rational numbers between i and [3]

@ Laws of Exponents

Let _h. be any rational and m and n be integers. Then we have the following identities.

w (2] - (2] o (58] () 3)

i

a L]
(2) 'ET -1 (6) fﬂ]ﬂ -A

- ('3

/ E]-
Y . d
o 3]

w3+
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® civeaeample:

4“..,

Solution :

Evaluate and name the law of exponent used in evaluating the following rational numbers.
-1 -3 ] 4 L]
(a) [z] {h}[ ] (c) [l) (d) [1] ,[1]
11 2 2
f 2)” _,1]’ h [m] | [l,ir
(e) [] [] n[] [5] m[? 2] (3] (L2
{al [z]lumngthEIdEntm' [EJ-!_-_E = [ET.E
3 a 3 2
HEHE R
(b) -.5] using the identity i Ml = |5] la) T3
rT. a ? {I--
i ..H] (%]
0 () (3) winsmeenay (T<(5] (5]
{d} 3 using the identity > rd et b
Bk ] P CHE
L 128

E uslngtheldemlw [5 [E] -[EJ when m> .
P H]
E] S E]
L5 5

s
o
“

using the identity [h} =1 =

(e}

] g . B
m [ ==
J using the identity [b] i-[-:-) =(§] whenm>n.

(J EIE PN )

using the identity [ b] = .

7 L]
)
) i3) (6] )
() J 11 using the identity b d b d
3. 5] (E]jn(i]'=ixi= 27 125 _ 3375
7 11) \7) \11) 7 11 343 1331 456533
6l
b
&
d

[g] ? 8
\3/ _3_27 8 343 274

.

(h) ﬁ]. using identity | 2/ b i
\3/7 [c;’d] G

2/3Y _
[Eﬁ] T(sY § 125 27 125 3375
(i] 7' 343
” Mathematics-B e
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o

&
&
b (12 using the identi [5 A . .[E E]’
U [E E] LR bﬁd; (ﬂ,c]' a ¢
b d
13 11 (leT 7 L 14 196
13 11
N :
f-i Exercise w
1. Write True or False for the following statements
37 F3Y AN
(a) [E] _kE] (b} Thereclpmcalu-f [;] ls[iJ
(e} (100/°= 1000" (d) [[-;]] is reciprocal of 3'
(e) (1104110)"=110"+110"
2. Fillin the blanks :
(@)  [=5)'%(-5F =(-5° (b) (13¥=(13) =137 ...
() [l][l]{!) ........... (d) [3]2[;]:[3]“
5 5 5 3 3] \3
(e) [*_?]'{.[,"_?]’,[:1 ........... M) 22" [E]n ...........
13 13 13 2
1 (m]
(&) I»—TBI*+E-?‘3‘J'=[E]
Solved Examples
Example 1:  Expressthe following in the form of rational numbers.
-l | —
@ 2’ (b) [—:—] (0 [%] @) (-3)° (e) [‘—5)
1. 4
Salution al P=5-=3 (b) (1]2[3]2&
V3 raviae g 2 1 ] 11
[c) [E] =[§] ¥ 37 D 13 = F= 3
tej I'rj]ﬂ.' n(v-.l]' =—..-?:.—.- = ﬂ
P -5 (-5)* 625

Exomptle 2 ; Evaluaie'l:l’mfulhwing.

Fayt eyt 5 -1 » a
(al EJ My (b} _3.] “[E} (c) [_i.[] ;[E]
hS 5 7 r 3 3
Fand gl §od &
Solution:  (a) 3],5* [3] [3] 2%
3 K34 A5 5] 5 3128
o (2) (3] (2] - ET 2.8
HERTL AT 7] T 343
Mathematics-8
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Exampie 3 :

Solution ;

Exompled :

Solution ;

Example 5 :

Solution :

Example & ;

Solution :

Example 7 :

Exampie 8 :

Solution :

Exomple 3 ;

Solutian :

A7 ag
= Bef 2eiga » Xz % _ o
o @ 5 g % N 3 N % K

o (G
G6-E)

'_f"_gi‘_#x—slt—}":—ﬁ: _49x25 1225
¥ P 2 15 16

st (3] 45
(A3 -3 e

= [-3)"“={-3)"=-19683

(37 ")+a"
e - (3
- i 21 4
W10
11.4 % 1*'1!11!4!34
-1
(27'+87")+ [:‘.".._]
8 1
-1
v 12 af3,00.0 . E:EJ 2,57 8§ 5
247 [3] [2+ﬂ]+1 [E xa’,f:s ax3 12

ORORA)

=5'43'42'= 254944 =38

o ~1
By what number should [EJ be multiply so that the product is [;_5] !
Let the number be x
1 =1
[1] ,,=[:i]
2 4
=l y= i
& - -5
== i +2
-5

= |
By what number should [EJ be divided so that the quotient is [%]
Let the number be x



ﬂ

o

"L
-8

_1_27x
X 4x4 1?
1

b =

[-TITTH [:?]4

1_27=27
X

(3

d =4
2? -E-

=27

X 2
mN =] =]

Exampie 10:
Solution ;

Simplify the rational numbers and express with positive exponents :

-_a]’

W omounouomou

IF5""+ 25 = 125, find the value of x.

gt & IE = 125

5!|-l Y 51 = EI

5:Illl =3 51‘ 5 5]

51.-1 = 5Inh.l

2x¢l = §

2x = S=1 = Ju=4g

x - i y Ke]
.

Exercise

_]‘

@) [i]d.[i]ux[i]'" (b) ’ﬂ]ﬂ[
25 25 25 - K
S CRON ORI )
7 7 7 \11
, 1Y AT
2 Evalate: (a) [5] x(-16)" (b) EE) +[?
(d) [:ETH[ET,[EJ“’ ) (27%57) 24"
B 4 3
_1 i 3 i =] B LY |
8 [T] *[E] (h) (3'+4)
3. Find reciprocal :
o GE
7 3
Mathematics-8
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4. Find the rational number which should be multiplied with [?] sothat the product is E) "

Find the rational number with which {-6) 'should be multiplied so that the productis 9™
Find the value of x If :

fa) 77'+49=243 (b) 3"'+9=27
3 =g E- =3
7. If x=[;] :[E] s findthevalue of 5.
B. Show that:
fa) 2'x2%=2™" (b) [=27)"x[-27)'={-27)™"
-z]" [-z]* [-z}"“'*“ [3 ?J‘ [:r - [a*
j— — | — d =l = —
(c) (3 "\ 3 @ 13*11) "l *l3
9. Find the value of x such that :

o O e G

@ 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, sun and moon atc.

{b) Agesofearthanduniverse.

{c] Speedoflight and ather rays.

Aswell asvery small numbers such as —

{a) Size of atomsand molecules.

(b} Sizeof unicellular organisms.

fc) Sizeof blood cells and other cells.

Expressing these numbers in the form of powers is called Scientific Notation.
Inscientific notation we simply shift the decimal after the extreme teft non zero digit.
Example1:  Change the number 9000000000000 to scientific notation.

Solution : 12 zeroes succeed the digit9
itcan be written as 9= 10™

Example2: Changethe number9365002.01 to scientific notation.
9365002.01

Salution ; W = 10°
= 9,365002 x 10°

= 9.4x10" approximately.

o e
g % B -+ b4
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Exomple3: Change 0.000000934 to scientific notation.

AT ¥
Solution : 0.000000934 x10" _ 934

10’ 10’
=9.34x10"
Exampled: Change 3 into scientific notation,
3 .
Solution : = o = 3107
1000000 10°

-/ Short Cut Method

Exomplel: 9365002.01

Solution : 9.365002 = 10" or 9.4=10"
Because the decimal has shifted six places towards the left.
Example3: 0.000000934=9.34x10"
Because the decimals has shifted seven places towards the right.
The digits on the leftof the decimal are denoted by the letter k. The powerof 10 (s
denoted by n. Therefore the sclentific notations are numbers of the formof k= 10°,
That is, when we say that n = 5. It means that the power of the 10is 5.or 10",
Exompled:  Change the number936520003.03t0 —

la} n=5 (B) n=7 ic] n=8
Solution : (a} n=5
=K=10°
Shift the point five places towards the left
9365.2000303 x 10° or  93652x10°
(b} n=7
=) x ,'l_l:lI
=93.652000303 = 10°  or 93.65x% 10
() n=38
Kkx10'

=9.3652000303x10° or 9.4%10"

“d Exercise E

s | Express in sclentific notation or Inthe form of k = 107 with value of n given:

{a) 190000000,n=8 (b}  12300000000,n=9

(e} 0.0000000000000037,n=-15 (d}  0.0000000066, n=-9
1. Write the following numbers in the usual form:

fa) 9.5=x10° (b} @.8=10" e} 6.5146839x10

(d) 3.8x=10" (e} 1.001x10"  65x10°
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b J
. & L
, # 3 Express the number 71865000000 in the form of k= 10°, where:
“f (a) n=10 (b} n=9 {c) n=7 (d) n=6 (e} n=§
4 Express the number 0.00003984 in the form of K = 107 where :
(a) n==7 (b} n==6 ] n==5
L Reexpress the following statements with their numbers in the form of scientific notation withk = 1

[Hint k = No of digits counted fram left to right)

[a] Thespeedoflight is approximately 300000 km/second in the vacuum.

(b) Thespeed oflight is exactly 2997925 km/second in the vacuum.

(e} Theuniverse isapproximately B,000,000,000 vearsold.

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

(8) Themean distance of sun from the earth is 150,000,000 km.

(f}  Themassofthe earthis 5980,000,000,000,000,000,000,000,kg.

(g] Theunitangstrom [A}is used to measure radii of atoms and molecules and wavelength.
1A =0.0000000001 m.

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

(il  Theearthhas1,353,000,000km’ of sea water,

(j} Theseawater contains 13,61,10,00000 kg of gold.

(k)  The unit micron is used to measure microorganisms. 1 micron= --:I‘-—m

Negative rational numbers as exponents S

ExsnEe ‘3’14”:[{:111“]' [nu:‘]“]{"rr"l“_“]

Hﬁi‘lﬁhl.’ _ 1 1 -1

" Y3x3x3x3x3x3 3x3 9
Laws of exponent for rational exponents. If x and y are any rational numbers different from zero and o, b
are any two integers then we have the following laws of rational exponents.

W = x i} * =5 i [5]2 X
x* ¥

‘% Exercise

1. Express each of the following In exponential form:
(a) ¥38 b) 437 © Ws" @ 35
2 Express each of the following as radicals: g i
fa} 212 () 27 e} (335)™ (d) [E]
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v 9.
3 Express each of the following with positive indices: “ .,
i 411 il 2 =1k ‘
(a) x (b) (e () " -
4, Simplify : o
(a) X ux™ (b} % e} Y (d) ()
5. Evaluate the following: 5 o4\
(a) 8" (b} 27" (c) 16" (d) [;ﬁ]
6. Determine xsothat-{a)5" x5 =5~ (B}  BOO=8x10'xx™"",
7. By what number should we multiply 81""so that the product becomes 3 7
a If4"—4"" = 24 then find the value of | 2x).
g, Determine xandysothat 3™ =81land 81" =3.

10. Evaluate the following
fa) (3'+47)" (b) (512" (e} 37 = Yao (d)  (0.04)"

Radicals : If o is a rational number and n is a positive integer such that the n" rootof a i.e. q"; or a " is an irrational

number then itis called o' radicals.

Example6: /5 or5" since 5 isarational number and 2 is a positive integer such that 5 or J5 is an irrational

number. 5o /5 isaradical of index 2.

Pureradical : A radical that contains no radical factor other than 1 is called a pure radical.

Example7: /3 42 and #3 arepureradicals.

Mined Radicals : A radical which has a rational factor other than unity. The other factor being irrational is called a
mixed radical.

Exomple8: 513 Y1z and2 4/5 are mixed radicals.

Simplest form of a sguare root radical : A square root radical is said tohave in simplest form if -
(i) There is no fraction in the radical.

(i} Mo perfect square is a factor of radical.

Ewomple®:  Express 145 inits simplest form:

63
solution:  wehave [125 _+f125
63 V63
=q.||'5:15n5 _ W5'=5
35:3-:? 1:,3:1
BN
BN R W
5, [5%7 _5 _A5x7
3 N7x7 3 Jp
5 435 5
J:E;E.T nz—l.-xdrj_lj
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‘ Exampie 10: Simplify :

1
i} 18 +50-+32 (i) J84 +47 i) e~ 73
Salution : ) JiB+J50—+32 =.Jox2 + 42522 - J16x2

=JFx2 + W5'x2 - J&'x2
=32 +5f2 - afz
=(3+5-412 = 442

" Js_n+ﬁ=%35_“-= B VG - -2

i} E+~.|"_ 6++3 E+J§ Ewr-
ﬂi {E—:E] E+v3 gt (J_j 36-3 33

Multiplying the numerator and denominator by 6+ Ji

ﬁ Exercise m

Express the following radicaly in exponential form:

3 71

(3) 5 Bl 37 © i3 {d) 2158

Express the following as radicals in each case. Find the mﬂulmd the index:

(a) 16" (b) 125" (c) [%]

Express each of the following as mixed radicals :

(a) 18 (b) Jaos (e) f108 (d) 300
Express each of the following as pure radicals :

(3) 246 () 7V5 (€} 45 (d) %E (e) 10413
Expresseach of the following as a mixed radicals in the simplest form :

(a) 125 (B) 112 () 192 (d) 75

Simplity :

(a) JEx43 (b 496 +412 (e) 300-Va8+V75-427 (4 (7J2+5)742-5)
Simplity :

(a) V126 x /63 x /45 (b) (/5 + 2P + (5 -2)
V147 x+/243
Mathematics-8
[ Bt Gt o X 7 ' ;
B o= T . - ¥ .
E 5 g 4 N@ -+ % 23 A & 34

e

L
S 4



#  Exponentsare powers bo the numbers called bases.,
= Verylarge and very small pumbers are expressed in the form of exponents for convenience.

~ p"a) (B "\d ~dr
A\ \ A hxﬁ'
n |2 .
. [a/b) _\bj a\" b
v [:H] fc]“ i [E] 3
i

#  Aradical that contains no rational factors other than s called a pare 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.
{al  Whichofthefollowingis correct for{-1)"7?

) -1 i) @ J iy 1 |
{b} Thereciprocal of o= isequal to—

2 22 2 .

] 2= o N i) = none of these
(] Whatisthevalue of'm' for which (—4) ™= (-4) ' =—647

iy 4 iy -4 | (i) 3
(d]  Whatisthevalueof11"+11'"7?

i 111 Jd Wy 11 | i) 184

(e}

B4 Canbewrittenas.
343

i) ::_. (i) [;],. | (i) [%J!

™~

o

J - 2 N .;}-—* no N V
3§ 358 4+ FIIR 150 u iy

)

0 ™




ii. :

S T iy
: ﬁ‘ (f] The productofd’and4’is equalto-
{- i) 16 fi) 16" | (i & | W) &
(§) Whatisvalueof's'in3"= %?
W 1 iy -1 J) o© v} =2
(k) 2'+2'isequalto-
w 2 (i 2" | (i) 4 | (iv) 4
2. Write the base and the exponent in each of the following :
(a) [‘?1]' (b)  (-18) © (25" (d) [%]4
iY°
e} 277 () |[§]} g) (2=3) th) 2'+2
3. Simplify the following:
(a) 6"46 (b) [E]Iir[%]! (¢} (ab)'+(ab)

o (6w {6

a, Find the value of 'x' in each of the following:

23" 1%
(a] §'=125 ) (2x2y=2" (o) [—5] e (d) [a'xa")=d
5. Simplify the following:
i ¥ =1 il =1 5
(o] G O Er o ey @ (343
6.  Findthevalue of xfor each of the following:
g £ - st
(@) x'+== (b) [i] [;‘,] .[i]
16 ) \s) T\
1 =1 s
7.  Findthevalue of psothat [i] s{i] .[i]
s) (5] 3

8. Simplify the following:

S . o " MERNUEUEEE S UE U

1. Thevalueof(2') lsequalto.............o.....

2 mewueor (2] (2] —
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Now the creased paper represents 2'=4,

Ly e,
L LI
<'ﬂbﬂﬂnﬂn 1 Toverify the law of exponents experimentally when the bases 1. :‘r
‘ aradifferent, l.e. =y = (xxy)". : -
w Materials Required :  Glazed paper, white papers (to note the results), sketch pens, -
! = fevicol and chart paper. .
: Progcedure : 1. Takeaglazed paperand fold it twice as shown, H
: Step1: i
: i
i
: :
' i
| i
i
i
]
i
i
i
:
: 1
i
: Step2:
:
i
i
i
]
i
i
i
i
]
i
i
]
]
i
i
: Step3:
I
]
i
i
i
]
i
i
i
]
|
: iupi:l.l_ﬂfn’!-dthtplgu"'
i
]
i
i
i
i
i
i
i
i
i
i
i
]
i




------------------------------------------------------------------

Tauannther paper and divide it into three parts, colour them and fold then as shown.

Step 2: Divide the folder paper again into three parts and fold again it as shown.
P

Step 3:

This creased paper represents 3' =9,
3. Take another paper and divide itinto 6 parts,
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Squares and Square Roots

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

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 = ¢ 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, 60,90 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 1 to 10,000. Some of the numbers which are perfect square are given in the table,

77 i | i Y i
1 1 -] 64 15 225
2 a 81 16 256
3 10 100 17 89
4 16 11 121 18 324
5 25 12 144 19 361
B 36 13 169 20 400
7 49 14 196 25 625
@ Characters of Perfect Squares

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

2. (a) Thesquares of number ending in 1 and Swith 1.

Exampie : 1'= 1 19°= 361 99° = 9801 9 =31
21'= 441 101° = 10201 11’ = 121 29° = 841
(b} The numbers end with 2 or 8 their squares end with 4,
Example: 2'= 4 12' = 144 22 = 434
8= B4 18’ = 324 28° — 784
{c} The squares of numbers ending with 3 and 7 end with 9.
Exomple: 3= 9 13' = 169 23" = 529
7= 49 17 = 289 2T = 719
Mathematics-8
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{d} The numbers which end in 4 or 6, their perfect squares end in 6. “ .
Example: 4= 16 14 = 196 24" = 576 ’."
6= 36 16' = 256 26" = 676
{e) The perfect squares of numbers thatendinOorSendinDor5.
Example : 5 =25 15' = 225 25" = §25
10" = 100 20 = 400 30° = 900
{f) The perfect squares leave a remainder of Dor 1, when they are divided by 3.
Example : 12 16 27 85
336 349 381 3356
-3 =3 —B -24
%6 19 2 16
-6 -18 21 =15
g _1 :':_ 1

(g} i xisaperfect square then 2x is never a perfect square.
Example : 5'=25,25isa perfect square.
2% 25=50,50is not a perfect square.
That is, if a perfect square isdoubled. |t would never be a perfect square.
{h} Foreverynatural number n, We have
{n+1)=n'=(n+1+n}{n+l=n)= [{n+1)+n)
Example: (i) 25'=24'=25+24=49
(i) 69°-68"=69+68=137
{i) Foreverynatural number n. We have
n'=5um of first modd numbers.
Exampie . 7=1+434547+49411+413=49
lil Fornaturale,bandc, (a'+b'}=c’
Such numbers are called pythagorean Triplets.
(k} If natural numbera = 1, then we have
(20,0’ -1, a'+ 1) as a Pythagorean Triplet.
Exompde : Letanatural numbera=3. Findthe Pythagorean Triplets related to a.
Solution: 20=2x3=6, g=1=3'-1=8, @'+1=3'+1=10.
There Pythagorean Tripletsare 6, 8, and 10.
Ewample: Find thesumwithoutadding, 143+5+7+9+11+13+15
Solution: 8 =64
Exompile : Express81 asthe sum of odd numbers.
Solution: B1=9=1+3+5+7+9+11+13+15+17

The difference of squares of two numbers

is equal to thelr sum, Le, for every natural

number n, we have,

(n+1)" n' = (n#14n) (n+1-n)
= {ln+1)+n)

for example, 28" - 27°=28+27

=55
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“f @ Square Roots

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

[ &
-/ Properties of Square Roots
The square roots of even numbers are even and square roots of odd numbers are odd.

2. Ifanumberendsineven 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.

All negative numbers are not perfect squares. Therefore negative numbers have no sguare roots.
Ifa number has a square root then its units digits mustbe 0,1, 4,5, 60r 9.
Numbersending in 2, 3, 7, or 8 are not perfect squares. Hence they have no square roots,

@ Finding Square Roots by Prime Factorisation Method

Observe prime factorisation of 8, 12 and 18

B=2x2x2, 12=2x2x3 1B=2=3x3
Can the numbers B, 12 and 18 have sguare 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,
Ifxisa prime factor of numbery then x % x is a prime factor of y', Converselyif x « x is a factor of y' then x is a factor of
yand xis a prime number.

Vé Exercise

1. Write Trueor False.

{a) Sguaresofnumberssuchas11’,111°, 1111 form beautiful patterns.

(b} Perfectsquares leavea remainder of 0or 1 when divided by 7.

{c) The perfect square of numbers ending inOalways endin0.

{d) Doubleof perfect squares never form squares,

{e) Mumbersending with2, 3, 7, B never form perfect squares.

(fi Numberswhichendin0, 1,4, 5 or 6 are always perfect squares.

(g} Thesquaresof numbersendingin 1or 9may ormay notendin lor9,
2.  Which of the following numbers are not perfect squares.

fa) 5017 (b} 32452 (c) 9728

3. Find unit digit of the following numbers if squared without actual calculation.
fa) 62958 (b) &8990 () 36827
(d) 1234 {e) 372 (f) 61
(g) 2863 (h} 350 (i} 99999

4. Verifythat the following numbers are not perfect square
a) 3567 {b) 3058 (c) 63453

Mathematics-8 o
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5. i the following numbers are sguared, which ol the following would have an even number as its square
root?
6521,3332,53904,69,30,37
6. Which ol the following numbers will have an odd number at its units place if squared?
{a) 12345 b} 599 (e} 2221
{d} 6356 (e) 2934 (f} 6358
7.  Find the sum without adding :
fa) 1+3+5+47+9
(b) 1+3+5+7+9+11+13+ 15
e} 1+345+47+49+11+413+ 15+17 +19
(d)] 1+3+5+7+9+11+13+ 15+17 +19+21+23
B. Expressthe following as the sum of odd numbers.

5

P!
L B
’.

(a) 49 (b} 81 {c} 36 (d) 121
5.  Thesmallest numbers of Pythagorean Triplets are—
(a) 3 (b) 5 {c) 7 (d) 8

Find the other two numbers.
10. The biggest numbers of Pythagorean Triplets are =
(a) 17 {b) 37 fc) 82
Find the other two Pythagorean Triplet numbers.
11. Fillin the blanks :

li) 1'=1
(i} ¥ =1+3
fiii} 3' =1+ 3+5
1 AN N S
L) RO e sdimins o I S o I s ¥t s i &
2[6400
2|3200
.~/ How to Find Square Roots by Prime Factorisation LT
2|s00
Find prime factorisation of the perfect square. Group the similar primes in pairs. Qut of '1‘ 400
each pair of prime numbers of prime factorisation, choose one prime. Find the product 3700
of prime numbers choosen. This product is the square root of perfect square. 2100
Example 1: Findthe square root of 6400 by prime factorisation method E &0
Soflution;  BA00=2x2x2xTx2x2x 2uInuGub 5[35
JBa00 = 2% 2x2x2 x5 =80 Ef
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{‘ Exampie 2 :

Solution :

Exomple 3 :

Example d :

Solition :

Example 5 :

Example 6:

Salution ;

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

QQ0B=2x2xdudmindx FuTx3

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

Therefore, the least number with which 9408 should be multiplied to make it
perfect square is 3.

Q408 =x3=28224

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

2352=2x2n2x2xTx7x3

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
a perfect number. To remove it we have ta divide it

by 3. Ax2xIxxInTed

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

numbers4,8,9and 10,
ThelCMof4,8,9,&10=360
= IxdxluSx3Ix3
Inthe prime factorisation the factors 2 = 5 do not form a pair.
360=2 x5 =300
36000s 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 numberof soldiersbe = x
Let the numberrowsbhe = x
Total number of soldiers = xxx =y’
Jz_a‘ = J025=5x5x3x3Ind x3
025 . 5x3x3=as
There are 45 rows of soldiers. Each row has 45 soldiers,

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

Resolving 63504 into prime factors we obtain
B350 = X Iu I I NInInInTT

784

Lo faleo]adialiadiotioles
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Grouping the factors in pairs of equal factors we obtain 65504 = (2= 2} (2= 2)x (3 x3) x| I x 3)
“(Tx7)
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Clearly no factor is left over in grouping the factors in pairs in equal factors. 5o 3| gasna “ .
B3504 is a perfect square. —1 31753 - }
Again63504 = (2x2x3x3IxT) 2| 15878
= |Grouping first factor in each group) E 7938
= 252 =
31323
Thus 63504 is the square of 252. "3/ 441
Example 7:  Which of the following perfect squares are squares of even numbers : 121, 225, 3|147
256, 1296,65617 7| 43
Solution : We know that squares of even numbers are always even. 7
256 and 1296 are squares of even numbers. :
256=16", 1296 =36
Exompile &:  Which of the 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 pare called Pythagorean triplets i
maen=p.
(i) 1'+2'=23'=21+44=29==529
But 529
(1,2,3) are not Pythagorean triplets.
(i) 3'+4'=5'=9+16=25= 25=25.
(3,4, 5) are Pythagorean triplets.
(i) 6'+8 =10"=236+64=100==100=100
(6, 8, 10) are Pythagorean triplets.
fiv) 1'+1=1"=1+1=1=2=1
But 221
(1,1,1) are not Pythagarean triplets.
h - Exercise
1.  Which of the following numbers are perfect squares?
(a) 484 (b) 941 (e} 576 (d) 2500
2.  Find the smallest number by which the given numbers must be multiplied so that the perfect square.
(a) 23805 (b} 12150 (c) 7688
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10.

11.

Which of the following numbers are perfect squares?
11,12,16,32,36,50,64,79,81,111,121

Using prime factorization 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 square root of each of the following by prime factorization.

fa) 441 (b} 1764 {c) 4096 (d) B281

Which of the following numbers are not perfect squares?

(a) 81 (b) 92 {c) 121 (d) 132
Guess and verity the square roots of -
(a) 27%x27 (b} 196 {c) 3Bx=38

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

Write the possible unit digits of the square roots of the following numbers which of these numbers are odd

sguare roots,

(a) 9801 (b) 99856 (c) 998001

Write the prime factorization of the following numbers are hence find their square roots.
(a) 7744 (b} 9604 (c} 5929 (d) 7056

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

without using actual multiplication.

Column method | The method is based uponan old Indlanmethod of multiplying two numbers.
This method used the identity (o +b)' =a’ + 2ab + b' for finding the square of a two digit number ab (Where a is the
ten digit and bis the unit digit). We follow the following steps to final the square of two digit numbers ab (where ois
the tens digit and b is the units digits)

. =
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AL 1
Stepl: Make three columns and write the values of a', 2 x a x band b’ respectively. As an illustration let us take

ab=57 ‘ 5
[ cowmni | Columnt | columnm |

o e B

[ S (R S I '

Step2:  Underline the unit digit of b’ (In column 111} and write it below the column, Now add the tens digitof b’
columntothe resultof 2xaxb incolumn Il

Column | { Colurrmn ] Columm Il

Step3: Underline the unit digit in column Il and write it below the column, Now add the tens digit of column 1l
to the result column a’and write the result below the same column,

Stepd:  Underthe numberincolumnl.

StepS:  Write the underlined digits 4 at bottom of each column to obtain the square of the given number.
Inthis case, we have 57' = 3249,

Diagonal Method. This method is applicable to final the square of any number irrespective of the number of digit
inthe number, wefﬁﬂnmﬂlefnlm steps tofinal the square of a number by this method.

Stepl:  Obtainthe numbers and count the numberof digits init.
Step?:  Drawthediagonalsof each subsquare. Asanillustration, let the number to be squared be 349,
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Exomple :

Write the digits of the numbers to be squared along the left vertical side and top horizontal side of the

squares as shown below. 3 4 g
10+1=] 0 1 2
B Carry 1 g 2 7
1+9+1+1=12 1 1 3
Carry 1 2 6 [
1 dhar1+2+2+2+11 2 ? 3 . . 1
Carry 2
THi+b6+34+T+2=28B 349 =121801
Carry 2
o ry
+ B+E=
Find 68 : g
Vi 3 4
Carry 1
2 : § §
d4b+4+2=16 4 6
Carry 2 8 . 4
2 §+6+8=22 © 68" = 4624
- ] |

Remark : The diagonal method can be applied tofinal sguare of any number irrespective of the nurmber of digits.

Exampie 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 2, 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 #.h15 3, 512 4, 95 5. B52
{4} Find the squares of the following number using the identity.

{o+b)=a'+2ab+ b

1. 405 2. 510 3. 211 4. 625
{5) Findthe squaresof the following number using the identity.

lo-b)= 2a-2ab+b’

1, 395 2. 99 3. 575 4. 498

Square Root : The sqguare root of a number a is that number which when multiplied by itself gives a as
the product.

Thusif bis the square root of a number athen
bxh=a orb'=o
Thus square rootof a number o is denoted h\rﬂrﬂ_ it follows this form such that

b-‘r’_ & b'=a.

i.e, bisthe square rootof o if and only if g is the square of b.
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Example2: (1) 4 = 2because2'=4 *
(2) 49 = /7 because 7'=49 ? .
(3) 324 =,/1Bbecause 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 +/4 =2,

.%

Properties of square roots :

Property 1 If the units digits of a number is 2, 3, 7 or Bthen it does not have a squarein N (the set
of natural numbers.)

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

number is odd.

Propertyd: Ifa numhﬂ!’ has a square root is N, then its units :Iigit mustbe(,1,4,5,60r9.
Unit digit of Square o 1 4 5 6 E N
.I.Iritdlli'lﬂ'lruut :_ﬂ lor9 2orB 5 .adur.E Eur‘i’. JI

Property 4 ; Heg,ati?ﬂrlumher:hmnusquiremminﬁms'rsté-mufrat‘i-:;nﬂnun'bﬁs.
Square Root of a Perfect Square by Prime Factorization
In order to final the square root of a perfect square by prime factorization. We follow the following

steps.

Procedure.
Step 1: Obtain the given number. 2| 8100
Step2:  Resolvethe given number into prime factors by successive division. E 4050
Stepd:  Takeone factorfrom each pair. _3&
Stepd:  Findthe productoffactor. %-:%
Example3: Findthe sguare root of B100. EF
Solution:  BI00 = 2x2x3x3x3x3x5x§ 525

JBI0D = 2x3x3x5=9D NER

Exampled: 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. 2]9408
9408 = Zxlx Ix2x QJudxFxTx3, 2[4704
Hence, as 3 doesn't make any pair and dividing by 3 will make the 9408 —;%
a perfect square. EE
Square root of the obtained perfect square will be — _i%
AxAx2uT=56 - e
R
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& Exomple 5:  Find the square root of the following by means of factors : 723|579
- ? (i) 529 (ii) 208116 23] 23
1
Solution: (i) 529 = 23x23
25E = BB _2f208116
_2 149058
. _3|74529
(ii) 298116 = 2x2x3nIxTuTxl1Ix13 324843
& W29B166 = 22 % 3%3 x Tx7 x 13%13 _7| 8281
711183
= Jx3xTx]13 = 046 E 160
Exompie &, 1764 students are siting in an auditorium in such a manner that there are as 14 13
many students in a row as there are rows in the auditorium. How manyrows | 1
are there in the auditorium?
Solution:  Because number of rows and number of students in a row are equal. Therefore 211764
we must find the square root of 1764, T
1764 = 2x2x%3x3x7x7 3441
3|147
SoN1764 = 2x2=3x3xPx7 )
= 2x3x7 K
= 437 1

= 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 factorization
becomes very lengthy and difficult also. In such cases, we use the method of long division to find the square root.

Let usillustrate the division method by the taking the number 54776.

234
Step1:  Place a bar over every pair of digits starting form the unit digit. 2 | %4776
Step2:  Bringdown the number under the next bar to the right of the remainder. 4
a4
J 54776 = 234 —"H_%‘
Step3:  Double the quotientand enter it with a blank on the right or the next digitof thenext 450 1876
possible divisor. 1876
Stepd:  Guess the largest possible digit to fill in the blank and also become the new digit in 0
the guatient.
Step5:  Bring down the number under the next bar to the right of the new remainder.
Step6:  Repeatabove stepstill all bars have been considered.
. 55 Mathematics-8 .
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Example 7: (1)
(i)

Find the square rootof : (i) 4489 (ii) 46656 (iii) 54756 (iv) 390625

67
4489
36
889
889

=

' 4489 = &7

Find the least number which must be subtracted from 18265 to make it a perfect 6 | 18265
1

(i)

426

216

46656
4

% Bb
41
2556
2556

- | 46656=216

square. Also, find the square root of the resulting number.

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, 63

Hence the required least number =40
1826540 =18225

‘El Exercise w

Also 18225 =(135)
1.
{a)} ©0 (b) 64
2.  Find sguare rools by prime factorisation.
(a) 7056 (b) 8100
(d) 11025 (e) 225
3. lustify if the aumbers are perfect squares and il so find their roots.
(a) 15876 (b} 17424
a.
square,
6.
r
B.
Mathematics-8
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a5 & | 39062
4 RE:
147 122|306
129 244
1856 1245|6225
1856 |85
k.

263| 1365
1325
a0

Do the following numbers have perfect double powers in their prime factorisation ?
{c} 81

(c) 9216

(d) 98

Find the least number with which the numbers 1575 should be multiplied and divided to make it a perfect

By what number should the number 726 be multiplied to make it a perfect square?

The students 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.

Find the |east square number which is exactly divisibly by each of the numbers 3,5, 8, 12, 15 and 20.
Find the least square numberwhich is exactly divisible by each of the numbers 3,5, 6,9, 15and 20.
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Y @ Square Root by Long Division Method

Solved Exomple @ Find square root of 11]% ,Correct up totwo decimal places,

) 1 32 116E
Solution: 10= == = 10.66666...... 1 | s0sabses
3 3 4.1
[ ] EL:
1 Mk
[ E] AT 3
= . o {i 21,2854
519 M =137
AL [ 0d 3 dadimal 6525 plesas)
Rl

@ Steps of Long Division Method.

1

Group the 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.

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.
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 double the quatient or the divisor as both are equal and write the number by the side of the dividend.
Think of another digit which when multiplied by itself and the dividend brought down is just equal to or just
less than the dividend.

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

1.
r 3
3.

Square Root, Over Prime Factorisation Method

The long division method is a quicker method to find square roots of perfect squares.
Long division methods are suitable for finding square root of long and big perfect square numbers,

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

Exompie © Find square root of 17424 by long division method.
Sm'urhn:-.]l?ﬂﬂ = P —int

1 (17424
+1 |1
23 |74
+3 |69
262 | 0524

+2 10524
264 | 000 Sy 17424 =137
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Exomple ©  Find the square root of 10609 by long division method 103 ‘I‘ ‘q}
Solution: /10609 = ? =TS ? -~
1 | 1
20 | 00&
+0 | 00
203 | 0609
+3 | 009
206 | 000 C.+10609 =103
Example ; Evaluate — 66049 | 437
Solution : 66045
+2 |4
45 | 260
225
507| 03549
03549
5141 000 -, 66043 =257
Example : Find the greatest number of 4 digits which is a square number. L
Solution:  The greatest 4 digits number is 9999 trying to find square root of 9999, 3 19999
The remainder shows that 9999 is not a perfect square and 99° is 198 ;E ﬂ;
less than 9999, sl B
Therefore, 9959 - 198 = 9801 +9 | 1701
Hence, 9801 is the greatest four digit number which is a perfect 158 | 0198
square.
32
Ewvomple . 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 : E:m
root of 1000. i | 5
+
The division shows that 1000 is not a perfect square the required
numberis (124 -100)+ 1000 =24+ 1000 =1024 Ans.
257
Exomple . What should be subtracted from 66060 to make it a perfect square? 2 | 66060
Solution:  Let ustrytofind out the square roots by long division method. +d
The remainder shows that the no. 66060 is greater by 11 to be a 45
perfect square. +3
Required nois: 6606011 = 66049 il
+7
514
- Mathematics-8
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'I‘ Example : What should be added to 5600 to make it a perfect square ? 74
"- . ‘ Solution:  Letustryto find out the square root of 5600 by long division method. 7 | 5600
\ We observe that 74" = 5476 < 5600< 5625 = 75", 5 e
Therefore, the required number to be added is lj: ii
75’ ~5600= 56255600 =25 248 | 12

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’

1.
4.
r A

10.
13,
14,
15.
16.
17.
18.

19.
20.

"’_rsﬂ
K\:l- ,EEH 2

Areaofthefield = 10,000m"x4=40000m"
Costoffencing = Perimeter = Cost
Perimeter = 4xSide
Area of square = §

Bl JAreaufsquareﬁeld
= +/40,000m’
= 200m
Perimeter = 4x200m =800m
Cost = B00Omx 45
= ¥ 36000.
A\ :
s § Exercise
v 193600 2 115025 3. /390625
Jo9856 5. /49284 6. 92416
-.lll'BEiII B. 17956 9. -...'iﬂ-llﬂil
11449 11. +14161 12, 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 a2 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?

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

Find the greatest number of four digits, which is a perfect square.
Find the cost of creating a fence around a square field of area 9 hectares at a cost of ¥ 25 permetre.
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./ Square Roots of Rational Numbers @ 5
Law:1 Umxn  Jmxdn "'
" JE _ m
Ky o
Exampile : Flrbdthesquareufﬁ
Jas  J7 7
Solution: ,[— = =
R Rt
Example : Flndsquarﬂmut-uf IE
225 235 J:Tr- 15
Solution : Hl—m_ ;"2?_ 1
Exomple : Evaluate 11025
105 126
Solution : 1| 11025 1| 15876
+11|1 +1» 1
20 =10 22 | 058
+0 | 0 +2 | 44
205 1025 246 | 1476 2 3
5| 1025 6| 1476 _ J11025 E 4105 y 4105 _ 105
0000 . V15876 1262 12?126
Example : Evaluate «.ﬁ,".ﬂlﬁ- 0.54
0.54
Solution : 5 | 0.2016
+5 |25
104 | 416
4 |416
000

Example: Evaluate 43_‘:

Solution by Rule — | 0.14
Example : Evaluate m :. ﬂ-DliEiE
+

24 96

Solution: +0.0196=0.14 o

o0

- Mathematics-8 -
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"'.., 6,3 SolutionbyRule—
+0.0196 = .\l!lm = 1[‘1“# = ﬁ =014
Exampie : Evaluate 10000
1000000
Salution | 10000 :-\"'ﬁ IEIGJ_
V1000000  ipop2 1000
Example: Evaluate (15535
@ 5 12.5
./ Solution by Rule —i —t=n
Solution: /154625 =12.5 +#1 |1
22 | 56
+2 | 44
24511225
51 1225
2000
O Solution by Rule —Ii
15625 128 125
+156.25 EJ’]JII = JTD,_' = 10 = 125
Example . Find square root of 3 to three places of decimal,
Solution ! ,HE
1.73
1 | 2.0000
+1 |1
27 | 200
+7 | 189
343] 1100
31 1029
071
J3 =173
W
< Exercise
1 Find square roots:
{a) 825 (o) 121 0 58 (@) 18
729 256 225 81
E nm . ZE"' oW X rd
5 i R s T
' q‘l + Ii‘

'.-.-4'.
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2. Evaluate: “ ‘
(a) 2116 (b} 361 te] 110889 (d) 16641 ’ o
15129 625 308025 4489
1,  Findthe square roots :
80 33 73 13 394 569
4. Evaluate:
(a) /@8 xiE2 b) 3o
5.  Evaluate the square root :
(a) 0.0169 (b} 0.1 {c} 23.1 (d} 1.7
(e} B4.8241 (il 9.3025 (g) 1681 (h} 7.29
6.  Find square roots of the following numbers.
fa] 0.2916 (b) 1.0816 (c) 10.0489 (d)9.8596 ([e) 75.69
7. Evaluate 2 uptotwo placesofdecimals,
8.  Asqguareand arectangle have equal areas. The length of the rectangle Is 13.6 metres and breadth 3.4 metres.
Find length of sides of the square.
9.  Find square of HE
363
10. Evaluate (138
169
11. Evaluate 0.8 uptotwo placesofdecimal.
12. Find the square root of the following numbers in decimal form :
(a) B4 8241 (b) 0.813604 {c) 0.008464 (d) D.0576 {e] 0.000169
13. Whatisthat fraction which when multiplied by itself gives 227.7386497
14. Findthe square rootof :
(a) 428 (b) ’mﬂ.
49 121
15. Findthe sguare root of the following fractions to two decimal places:
3 2 : 0.625
= bl 1% o
@ 2 6 12 © °F
16. Whatis the fraction which when multiplied by itself gives 0.00053361 7
17. Findthe square rootof924 831 uptothree decimal places,
18 Inabasket there are 1250 flowers. A man goes for worship and puts as many flowers in each temple as there
are temples inthe city. Thus, he needs 8 baskets of Aowers. Find the number of templesin the city,
Mathematics-8 82 .‘.
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A natural number nis perfect sguare if n=m’ for some natural number m.
The square of a natural number is the product of the pumber with number itsell Thus ' =(ax a),
A perfect square number s never negative.

A number ending in 2, 3, 7 or 8 is never a perfect square.

- All perfect square mumbers ending in geroes have even numbers of zeroes, A porfect square-number -

ending in odd number of zeroes are never perfect squares,

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

For any natural number nwe have n'=sum of the first n odd numbers,

For any natural number n greater than 1 we have, { 2n, 00 = 1,00« Dcalled Pythagorian Triplets.

The square roots of a number*a’ ks that number which when multiplied by itself gives "a' as the product
written in the form of Jaxya =a

By prime factorisation of number we can (ind out the square root of the number,
The square root of a number canalso be found by long division.

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

Approximate values of sguare roots could be found for those numbers which are not perfect squares,

il 'a" and '& are not perfect squares then to find E we can first comvert them to decimal numbers and
thenuse division method to find their square roots,

Il @and bare natural numbers then *
fn _a
oJn is never a rational number if nis not a perfect square.

For linding the square root of a decimal fraction, make the numbers ol decimal places even by adding

zeroes, Fut the decimal point in the square root as soon as the integral part is exhonsted.
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1. MULTIPLE CHOICE QUESTIONS (MCQs) :

Tick [+ ) the correct options.
{a)  Which of the following is a perfect square?
n a7 | (i) ‘22 (i) 63 | (v} 25 .
(b} Which ofthe following is not a perfect square?
iy 48 lii) 49 (i) 4 | (iv) 36 -
{c) Thesquareofaproperfractionis..........cccconvnrvrnn... @ fraction.
(I}  greaterthan | (i} smallerthan | {lii] egualto 1{w]  None -
id]  Thesum offirst'n’ odd natural numbersisequalto —
[T ] n*+1 (i) n+l | {w} @n |
(e}  Foranynatural number, n> 1, which of the following is a Pythagorean triplet?
(il 2n=1,2n,2n+1 () 2n,n=1nt+1 »
(hiy  2mdn-1, 2041 fivl MNoneofthese o
(fl  Foreverynnatural numbers {{(n+ 1) =n'} =7
i} {in+i}+n} (i) {{n+1}-n} .
(i} {{in=1)+n} (W]  Noneofthese .
(g} Which of the following methods is used to find the square of a number?
(i) Column Method ()} Lattice Method
(i} Both(a)and (b) _I) MNoneofthese
2. Find the possible number of digits in the square of the following numbers :
faj 8 {b) 65 (c) 125 (d] 1080
3. ‘Write the possible digit at the ones place in the square root of the following numbers :
(a} 9801 ib) 99856 {c) 998001 (d] 657666025
4. Find the square of the following numbers using column method :
(&) 19 (b) 53 le} 72 (d) 89
5. Findthesquare of the following numbers using diagonal method :
a) 17 i) 145 fc} 289 (di 678
6. Find the sguare root of the following numbers by successive subtraction
a) 36 ib) 49 {c} 100 (d) 225
7. Find square root of the following numbers by using their ones and tens digits
(a) 324 b] 625 (] 5929 (d] 18496
8. Usingprime factorisation, find the square root of the following numbers :
fa) 256 (b 1444 {c} 5184 (d] 90000
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Find 412996 and henceevaluate J0.012996 +,/1.2996 ++/129.96.

2 Evaluate NOT569+70.4761
569 -/0.4761
T R o e e - -
,‘ ﬂ Objective . Toldentify and write appropriate numbers on the number ling,

"'m Materials Required :  Apen.

Procedure ; Fill in the missing numbers on each number lne given below,
20 3.0
1. = | i i L | 1 L ] 1 L i i =
i T " L] T L] L] L] L] L] Lj w " -,
4.8 58
2 l + ; t } t t l t t + t .
10.2 103
3. 4 t + 1 + t 1 ] 1 i + + t *
44.3 444
4 . t + : t 1 } t 1 t t + i
111.1 111.2
- 4 t 4+ i t i i ; t i t + i *



(Based on Chapters 1 to 3)

Revision Test Paper-|

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

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

(a} Positive mtional numbers

(e} negative rational numbers

(3] S.Bunits

(c} 7.2units
3. Afteradding =2 and =2 weget
7 28

-16 Vg .5
(o Sg Cwo 35

4.  Thenaturalnumber having 0 or 5 at its units place are sald to be divisible by

(a) & Xy 7

{} (b} equivalentnumbers

O {d} fractional numbers
2. Thedistance between -5 and 0.8 onanumber line is

O (b} &.8units
TS 14 a3units

Y i =2

{} e} 5

5. Aradical which has a rational factor other than unity is called

(a) Mixed radical

(c}) Squarerootradical

6. Theadditive inverse of 3 is

7
(a) 0 O %

{} (b)  Pure radical

=13
C w33

SR

{} {d) Fractional radical

Y @ 'TS

7. When zerois added to any rational number the sum isthe

(a) mational number itself
(¢} ane
8.  Which number is divisible by 117
{a] 345693
(c) 3240237

O {b) zero

O (d) noneofthese

{3 ) 7200250
C} (dj noneofthese

% r

3 n
>

+

O
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10.

Thevalueofx,if 2'+2'=2"

(@) 3 b o8
(e} 2 3@ a

Whatisthevalueof 11" + 11?2
la) 111 3 b)) 144
(e) 101 Y 1=

B. Fillinthe blanks of the following:
1. Thenumbers-3,-2,-1,0,1,2.3............ nare
2. Diagonal method is used to find the of any number.
3. There exist rational numbers between two given numbers.
4. Thenumberis divisible by 10ifit has
5. Multiplicative inverse of % is
6. MNumberslike-3,-2,—1are called
7 Them:iprucaluf'g“ ,wherea=0is
8.  Aradical that contain no radical factors other than 1is called a
9.  The system of writing numbers in the form of powers is called
10. The productofd’and 4'is
C.  Write 'T' for true statement and ‘F' for false statement :
1. 9999999is the largest number of seven digit.
2.  Theproduct of a rational number and its reciprocal is always zero,
3 §+u=u+§=u
4. Thereare infinite numbers of rational numbers between % and ﬁ -
5.  The number puzzles are based on algebraicidentities,
6. Exponents are powers to the numbers called radical,
7. Jsisaradical ofindex 2.
B. Anumberisdivisible by 9, if the sum of its digits is divisible by 9.
9.  Anumberofthe form of -E where pand g are integers and g« 0is called a rational number,
10. & +Onotdefined.
Mathematics-8
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Cubes and Cube Roots

The cube of a number ‘' =nxnxn=n'
Let n=2
n=3
n=5
Then (n)'=2'=2%2x2=8
{n)=3'=3x3x3=27
(n)'=5'25%x5x5=125

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

e-- b Perfect Cubes
Prefect cubes are those natural numbers which can be expressod as the product of triplets of equai 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.

Exagmple : 2'=2x2x2=8thatis the cube 2 is 8.
4'=4 x 4% 4 = 4 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, anatural number nis a perfect cube if thera exists a natural number m whose cubeisn, e

]

n=m
Ewample 1: Find - cube root of rational number
- =
912
Solution : ¥125 _¥5x5x5 5
Y512 ¥Bx8x8 8
Exampile 2 ; Find the cube of:
(i) = (i) 5 (i) 1.5 (iv) 0.08

u} (:EJE= -Bx-Bx-8 =-511
1 11x I1= 11 1331
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T T 10% 10 x10 1000

10

Y
(iv) {n.nn)’:[ 2 ] TR sk A
100 100x 100 = 100 1000000

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

256= (2% 22| (2= A x2xd

Clearly after grouping there are two triplets of 2 and one doublet, that

Indicates that 256 is not a perfect cube.
Exompie 4 : |5 216 a perfect cube? What is that number whose cube is 2167
Solution : 216 into Prime factors, we get

216=(2=x2x 2) = | 3x 3 x 3}

= 0.000512

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 2 x 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 :
product is a perfect cube.

Salution : 392 = (2xIx2)x T 7

What Is the smallest number by which 392 must be multiplied so that the

Example & :

Solution :

Grouping the factors in triplets of equal factors we get

392 = (2x2x2) x T =7

We find that 2 occurs as a prime factor of 352 thrice but 7 occurs as a prime
factor anly twice. Thus if we multiply 392 by 7, 7 will also occur as a prime
factorthrice and the product willbe 2 x 2 x 2 x 7 x 7 x 7which is a perfect cube.
Hence we must multiply 392 by 7 so that the product becomes a perfect cube.
What is the smallest number by which 8640 must be divided so that the
guotient is a perfect cube?

BEAD = 2 x7 #F &) %2 x} wInInIn

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

If we divide 8640 by 5, the quotient would be 2x2x2=2=2=2=3x3x3 which is a
perfect cube, Therefore, we must divide 8640 by 5 so that the quotient is a
perfect cube.
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N # Example 7 : If one side of the cube is 16 meters, find its valume,
’ Solution : Onesideofthecube = 16m

Volumeofthecube = (Side)'
(16)" =16x16x16
4096 m’

!
"‘f;. Exercise

1. Find the cubes of following numbers.
(a) 7 b} 21 (e} 40 (dy 100
2. Write the cubes of all natural numbers between 1 and 10 and verifly the following statements.

{a) Cubesofall odd natural numbers are odd.
(b) Cubesof all even natural numbers are even,
3. Which of the following are perfect cubes?
(a) 64 (b} 108 (e} 1000 (d) 1728 {e] 243
4. Find the volume of cube whose surface areajs 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) ; {b) ;;3- (c) 0.001 (d) =25
7. Prove that if a number is triple then its cube is 27 times the cube of the given number.
8. 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.  Iifoneside of the cube is 14 metres, find its volume.
12.  Write (T) or (F) for the following statements.
(a) 3375isaperfectcube, |
(b) 243 isnotaperfectcube. |
{c) Nocubecanendwithexactly two zeroes. |
(d] Ifa endsinan even number of zeros, then a’ ends inan odd number of zeros, J
f 70 _ Mathematics-8 .
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() Thereis no perfect cube which endsind.

(f) Cubesofall even natural numbers are odd.

(g} Thecubeofanumberisthat number raised to the power3,
{(h} Foranintegera,a’isalwaysgreaterthana'.

N

13. Find the cube root of each of the following natural numbers.,
[a) 4913 (b)1728 (e} 17576 (d) 35937 (e) 1157625
14,  Find the smallest number which when multiplied with 3600 will make the product a perfect cube. Further
find the cube root of the product.
15.  Thewvolume of a cube s 9261000m’". Find the side of the cube.
16. Find the cube roots of each of the following integers.
(a) =125 (b] —BOOD (c) —3375 {d) =753571
17. Find the cube roots of each of the fallowing rational numbers.
N
1B. Find the cube roots of each of the following numbers.
{a) 8x125 (b)-1728 %216 [c) =729 x— 15625
19, Evaluate—
(a) Y36 x 4388  (b) o6 x Y188 (o) 3100 x 3270
20.  Thewvolume of acubical box s 13.824 cubic metres, Find the length of each side of the box.
21.  Showthat—
” 9 _ (729 ¥s12 -511
31000~ V1000 ) B T
22.  Findthecube roots of the following number by finding their units and tens digits.
(a} 389017 (b) 110592 (c) 46656
23, Findthe side of a cube whose volume is 2:15 m',
24.  Find the units digit of the cube root of the following numbers.
(a) 226981 (b) 13824 (c) 571787
25.  Divide 88209 by the smallest number so that the quotient is a perfect cube. What is that number? Also,
find the cube root of the quotient.
Mathematics-8 n
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. # Cube Roots: Thecube root of a number xis that number whose cube is given x. 2| apoe
" f The cube root of x is denoted by the symbaol iy 2| 2048
Thus 48=2 27=9 i64=4 125=5 2l 1024
2
Cube root of a rational number : If x and a are two rational numbers such that x* = a. Then we 2‘!' 212
say that x is the cube root of o and we write: aé 3 256
Exampleld ; Find the cube root of each of the following numbers: y = :,n'; i 128
1331 11| 1331 2 G4
4006 11] 121 4/ 32
’ - L
Solution - We have : *[1331 & 1331 1l 11 2] 16
4096 3#&95 1 2] =8
1331 = 11 % 11 x 11 % :
4096 = (2mdwd)u(2n2x2 x| T2 x2 ) 2uZn2) — 1
- o2 '{'1331 - 11 and s :qmﬁ Iﬁ: !2 Hz = ]_E 3_ 1592
JE'*E- - ds1 U 2| 1296
H!'I'II:E m m = .I.E 1 m
Example 11: Multiply 2592 by the smallest number so that the product is a perfect cube. 2| 34
Alsa, find the cube root of the product. 2] 162
|
Solution : 2592 = 2x2xu3nIuInIxdx3 3 8
We know that if a number is to be perfect cube then each of its prime factors il L L
must occur thrice ar in multiples of three. Hence, the smallest number by i 9
which the given number must be multiplied in order that the product iscube is 3 3
2x3Ini=18 == 3
Product = 2592 x 18
= 46656
= 2x2x2%3x3xFn 2% 2= AnIx3 71 343
S Y46656 - on3udxd= 36 2| 160 749
e AT
2| 40 B
Solved Examples -
2] 20 2| 216
Example : Show that 160 is not a perfect cube. Find prime 21 10 2| 108
factorisation of 160, = 5 2| s4
Solution : 160 = 22 w2 n’ 1 3| 27
Inthe prime factorisation of 160 we find that, we have only one triplet of da 9
same factor, The three other number of the prime factorisationdonotform 3| 3 :
the triplets of the same factor. —117
Mathematics-8
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Therefore the natural number 160 is not a perfect cube. 2| 25E0
Exaompie : Show that 343 is perfect cube. Also find the number whose cube is 2| 1280
343, 2| 40
Solution : 3MI=TuT=xT=7 2| 320
343 is the perfect cube of 7. 2| 160
Exomple : Show that 216 is a perfect cube. Also the number whose cube is 216. 2] BD
Solution : 216 = 2x2u2x3x3n3 2 W
2 20
The number 216 is a perfect cube. ? 10
To find the number whose cube is 216. Group the triplets and take one factor from each of the ¢ 5
triplets and find their product. ]
2x3=6orb'=216
Exomple : Write 216 in the form of triplets of only one type of factors.
Solution : 21b6=6xbxb
Example : Find the prime factorisation of 2560,
Solution : 2560 = 2w 2w dnIud wdx IuFudu’s %%
In the prime factorisation we see that we have three triplets of similar factors, ?T
We are |eft with a factor which does not form a triplet. i ——————
To make it a triplet we should multiply it with 5=5 = 25 % :9
The least number with which 2560 should be multiplied to make it perfect ST
squareis 25.
Exampie : Find the number with which 3087 may be multiplied to make it a perfect cube.
Solution : 3087 = 3x3xT=Tx7
It may be multiplied with 3 to make it a perfect cube.
Perfect cube = 3087 x 3 =9261
3x7 =11
The number Is a cube of 21
ar 21'=9261
Example ; Find the least number with which 3087 may be divided to make it a perfect cube.
Solution : 3087 = I=InTuixT
3087 |, (3x3)
= Perfect cube or 3087 9
= Perfect cube.
@ Cube of a Rational Number
AN
&%
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@ 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.
Exomple : Evaluate—

[_3]‘ 3 _Ox-3x3 _-27
- F 5  5%x5x5 125

Example:  Find cubes of—

SOLUTION BY RULE=-1
(il (0.06) = 0.06 x0.06 x 0.06

Salution * [5’=E_I:¢2=1 _i

= 0000216
SOLUTION BY RULE — I [';]’g L B
t 1 100 100 100
0.06]" =
3“ = 0.000216

Exomple :  Find cube root of

1331
il —(HAxIx3x3x3x3)
Eﬁ' T1x11x11
11
@ Cubes of Numbers 1 to 25
16'= 4096 21'=9261
17'=4913 22°= 10648
18'=5832 23'= 12167
19'= 6859 24'= 13824
20" = 8000 25'= 15625
sts » Mathematics-8 - .
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"‘tfi Exercise m by s
W Find cubes — ‘ ’.‘
(a) 11 (b) 21 {c) 15 (d) 100
(e} 2.5 (ff 3.5 (g} 0.8 (h) 1.2
2. Evaluate-

o el e

B Which of the following numbers are perfect cubes?

(a) 9261 (b) 5324 {c) 3375 (d) 27000

(e} 243 () 343 (g] 800000 (h) 125
4. Which of the following are cubes of even numbers?

(a) B000 {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?

ol A

10. Canvert Into cubes of natural numbers.

216 125
TS T

11 Justify-
(a) Ifxleavesaremainder of 1 when divided by 5, then ' also leaves a remainder of 1 when divided by S,
(b} If x is an even natural number then ¥’ is also an even number.
(c] If % is an odd number then x is also an odd number.
(d] If x is a negative integer then x is also a negative integer.
(e) If o’ ends in 4 then o’ ends in &
(1 a'ends in 9 then o' ends in 7.
(g} If &’ ends in 6 then & ends in 6.

{c} E000

Pl ¥

./ 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 #Fsvmhuli:a Iy

= W
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Sofution :

Example ;

Salutian :

Evaluate 327 and 3125
Y27 = #3x3x3 =3
Y135 = Ysx5x5 =5

Find cube roots of the following perfect cubes. 13| 2197

(i 2197 (b)) 4913 (¢} 8000 13| 169

Y2197 = $13x13=13 = 13 13| 13
1

@ Properties of Cube Roots

1.

4.

5.

6.

7.

.

g,

10, (i)
()
(i}
(x)

V=¥ 2 Yo = Wexiy 3 ?%-;
fa+h)'=a'+3a'b+ 3ab’ + b’ "
Cubes of numberendingin0, 1,4, 5, 6and 9 ends in 0, 1, 4, 5, 6 and 9 respectively.
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 3 ends in 7.
The cube of a number ending is 7 ends in 3.

1'-0" =1 i 2 -1 =7

4'-3'= 37 v} 5 -4 =61
7-6= 127 (viil) & - 7' = 189
10'-9' = 71 (xiy 11" - 10°= 331

{i§)
(vi)
(i)
{xii)

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

11. (i)
(i)
{lii)

12, {i)
(i)
(i)

13. i)
(i)
{iii)

14. i)
(i)
{0}
{iv)

fm”

't

' = (1'-0Y

2' = {1'-0")+(2-1])

3= (1'-0+ (2'-1"+ (3" -29)

1' = (1+0x6)

2' = (14 D= 6)+ (1+1x6)

3" = [1+ 0 x6) +(1+1x6) + [1+1xB+2x6)

1' = (1+1x0=3)

2' = (1#1=0x3)+[142x1=3)

3' = (141x0w3)4(142x1x3)+{143x2x3)
=1

2' = 1+7

3 = 1+7+19

4' = 1+7+19+37

, N 2@ o X %
LN 6 ) Rt ©

s

-7 =19
-5 =291
9'-g = 217
12'-11" = 397
Mathematics-8
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lv) 5 = 147419437461

(vi] B = 1+7+19+37+61+91

vii) 7' = 1+7+19+37+61+91+127

(viil) B8' = 1+7+19+37+61+91+ 127 + 169

(i) 9 = 1+7+194+37+61+91+ 127 + 169 + 217

() 10'= 1+7+19+37 +61+91+ 127 + 169 + 217 +271

@ Method of Finding Cube Roots by Prime Factorisation
8000

#1?:1?:1? 75 37

Salution : (a) 44913

2

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. Chose one prime out of one triplet and find the product. 2! 1000
4. This product is the cube root. 17! 4913 2| 500
Exompile : Find cube roots of the following perfect cubes. 17| 289 2, 350

{a) 4913 (b} 8000 17) 17 B

1 5| 25
3

(b) ¥BOD0 = Y2x2x2m2x2xIx5x5x5 1
Ewampile : Evaluate Y2744 2| 2744
Solution:  4-2744 = Ylax-14x-14 = 14 2| 1372
Exampie : Evaluate m 2| 686
7| 343
Sofution : 64x343 = H2x2x2x2x2x2x YTxTx7 e
= YaxaxaxYTxTx7 71 =
l 1
= 4x7 = 28
Example :  Resolving 6859
Salutian : Resolving 6859 into prime factors, we have
We seen;
6859
19' [After grouping no factor is left)
19 1125
1 Grouping into triplets of identical prime factors, we have
6859 = (19x19%19)
- Mathematics-8
T -3 ’ H E - h. x I ._;,_ze ‘-\.n ﬁ Ha 5 E
3y 235 a2% 4+ T 5% oo




Hence Perfect cube

Example ; Evaluate ‘h'iIE % -6d

Salutian : x -bd

25 % fied)

V5x5x5x- (4 x4x4)

- Ex—4 =-20
'[-125
E : Evaluat —_—
xample valuate T
’\’-115 3125 sx5x5 -5
Solution ; = = E —
512 512 YBxBxB 8
i
? l Exercise m
1. Evaluate -
(a) 43375 (b) Y4096 (o Vo261 (d) 46656
(e 91125 (fiy 4389017 (g} Y551368 {h) 231441
. Find cube roots -
125 =27 —64 729 343 3375
— b) —= — dy —= f) —
(a) 216 (b} 135 {c) 343 (d) 3197 {e) 166375 (fh 4913
3. BEvaluate -
729 3375
{a) —_— L) Y | g
1000 -9000
4. ‘What is the least number with which 6075 should be multiplied to make it a perfect cube? Also find the cube
root of that number.

5. Whatisthe least number by which 120393 should be divided so that the quotient has cube root ?
6. Findthe number with 33275 may be divided, so that the quotient has a cube root.

@ Alterative Methods of Finding Cube Roots and Cubes

fadl
Find cube roots by repeated subtraction : -1
B3
Solved Example - Evaluate 364 by repeated subtraction of numbers. (1,7.19,37,61, 91, 7
127, 109217, 331, 39T . i ] 56
Solution: Refer tovalues of (13 =03), {23 =13), {33 = 23) discussed in the section =18
of characters of cubes, whichare 1, 7,19, ..... 37
Subtract each of the numbers given in the brackets one by from the =37
perfect cube. 0

, 78 Mat tics-8
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We get the remainder 0 after subtracting 4 times. 716 * 1
- Y64 =4 =1 ot
215
Solved Exomple :  Evaluate i‘.l'ilﬁby repeated subtraction method. -7
208
Solution : Mo. of subtraction = B =19
198
Y216 = 6 0y
=1 152
Solved Example : What may be subtracted from 350 to make it a perfect cube? Find by i =61
repeated subtraction method. = g1
42 _g
Solution : After repeated subtraction we get a remainder of 7. 7 should be —19 1]
subtracted from 350 to make it a perfect cube, 31;
=3
Number of subtraction = 7 188
=hl
Hence 350-7 = 343 zgi
V343 = 7 134
=127

‘{l Exercise X ?
1. Verify by repeated subtraction method if the following numbers are perfect cubes.
(a) 572 (b} 750 fc) 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.  Find the unit digit of the cube root of the following perfect cubes. Without actual calculation.
{b) 1728

fa) 1331 e} 2197

[d]- 2744 {e] 3375 (f} 4096
5. State true or false.
(a) Cube of 24 will end in 6.

(b} Cubeof 69 willendin 1.

{c) Cubeof 37 will end in 3.
{d} Cube of 42 will end in 4.
(e) Cubeof 88 willend in 2,
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The cube of a number i the number raised to the powerof 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 numbers a and b,

Hﬁn.{_u

ur 5

i

MULTIPLE CHOICE QUESTIONS (MCOs) :
Tick (#') the correct options.
{a)  Which of the following numbers is a perfect cube?
iy 12 )iy 14s fili) 343 |} 215
ib)  Which of the following numbers is not a perfect cube?
) 1331 W 1441 (i) 2197 ) ) 3375 :
(c] W =T
W a2 )i 4 ) gy 3 (v 8
(@ 126 =7
iy & | (i) 25 ) (M) 125 REL - |
(e) ";"23 -
(i % | i) -,f'; R ZEE v g—
Which of the following numbers are not perfect cubes?
la} 25 (b) 512 (c] 13824 (d) 42875
Find the cube root of the following numbers by successive subtraction.
faj 216 (b) 343 fe) 1331 [df 2744
Find the cube root of the following numbers by using their ones and tens digits.
(a) 4096 ib] 6859 [t} 42875 (d) 103823
Find the cube root of the following numbers.
&l 2744 ib) 5832 (c) 42875 (dl 74088

Find the smallest number by which 29160 should be divided so that the quotient becomes a perfect cube.

(.*“ . -E 5 " g,z.- -3%} ﬂ+x_:%:3'= ’
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L Ifadividesb, then a' dividesb’. Is ft true? Give reason to support your answer,
2. Find the value of the infinite product given befow ;

7 % 63 k-1
Puty 0,08, =
9 28 65 K+l

T . i -,
‘ a Objective :  Tofind out the cube roots through a pattern by activity methaod.
'-'vj"y Materials Required ©  Chart paper, geometry box, sketch pens.

-

i
i
I
]
I
;
| Procedure ! Write cubes of the first twenty natural numbers as follows : ]
i i
1 i
: Natural niinibars Cubas Using the numbers from the difference of cubes, :
| make a pattern by completing the following table in i
i 1 1 your notebook. :
i i
| - - N N
| 3 27 147 F '
E 4 64 147+19 3 I
! v AZ5 147419437 | & :
6 216 147419437461 5 :
! 7 343 1+7+19+37461+91 6 :
: 8 512 1474194374614914127 T :
! i
: 9 729 g’ :
] - |
[ 10 1000 I .
i 11 1331 10’ :
I 3
: 12 1728 2% i
E 13 2197 ";: :
1 i
\ 14 2744 |
' 15 3375 W :
! L]
: . 15* ;
! ! 4095 16! |
) 17 4913 P |
: 18 5832 18* :
: 19 6859 19° |
| 20 8000 20" I
A "




Algebraic Expressions;':_-;

and ldentities

@ 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 : Sx+ 2y+z, 25+ 7y and 5a have no power on them. Therefore all the expressions have a degree of 1.
In5a +3a, 3k’ + Tkand 5o’ the highest power of each expressions is 2. Therefore degree of each polynomial is 2.
Inthe expressions x'+x, 5a' + 2, the highest power of each term is 3. 5o they are polynomials of third degree.
Inmultiplied polynomials the powers of literal factors of the expressions are added.
Forexample : Inthe polynomials (i) 3x'y, lii}) Bo'a'
The degree of expression (1) s5+2=7
The degree of expressions (il is3+2=5.
Orwe can say that (i} Is a polynomial of seventh degree and (ii} is a polynomial of fifth degree.
Solved exompie : Change the following expression to algebraic expressions.

(i) Thedifference of 7 and a number.

{H) Thesum ofanumberand5.

{iii} Productofanumberand1l.

{ivl Multiply a number by 3and add 5.
Solution: Let the number be “a’ then

i 7-o (i} a+5 (i) 11a (iv) 30+5

@Mdiﬁmufﬂlgahﬁichpmﬂum

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.
Solved Exompile : Add the following algebraic expressions—

(i) Su'y, -y, 3x'y

(i} m'=3mn, m"+mn, mn+n’

{iii) 62 +8b-5¢, 2b+c-4da,a-3b-2c

& 2 Mathematics-8
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Solution ; (i) Sy, —ax'y, 3’y
5« y+ (~dx'y) + 3x'y (manomials)

=5x'y—dx'y+3x'y

={5-4+ 3)x"y (by collecting the coefficients of the like terms)

=4x'y

(i} m'=3mn, m +mnand mn+n’

=({m’+m’')+{=3mn+mn+mn)+n’(bycollecting like terms)

=2m'-mn+n’

(iii) ba +8b-5¢, db+c-daanda-3b-2c

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

columns
6a + 8b - 5¢
- fa+2b+c (trinomials)
+a -3b-12
3a+7h - B¢
= Ja+7b -6

@ Subtraction of Algebraic Expressions

Two add bwo 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.
Salved Example : i)y 7y from-11xy"
(i} 11ab’+abfrom 16ab’-3ab

(iii) 42 +5b—3cfromBa—3b+cC

7%’y from=11x"y
=11y} = (7x'y)
=11’y -7y’
==17x'y

Solution: {i)

{ii) 11ab’+abfrom 16ab’'-3ab
=({16ab’'~3ab)-(11ab +ab)
=16ab'-11ab’-ab
=(16ab’-11ab’)+(-3ab-ab)
=5ab’-4ab

{iii) 4a + 5b—3cfromba-3b+c

(monomials)

(binomials)

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.
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{. f 6a -~ 3b + ¢ (trinomials) 6a — 3b + ¢
- (4a+ Sb - 3c) (bychangingthesigns) - (4a+ 5b - 3¢
2a - Bb # 4c

= 2a - Bb 4 4c
Solved Example : Fromthe sum of 5a+6b-"Tcand 9a—16b~ 2csubtract 7Ta—10b +9¢.
Solution: Adding the two expressions we get,

53 + 6b -7c

+ Ba - 16b - 2c
14a = 10b = 9¢

Now by subtracting 7a— 10b + 9¢ from the above sum we get,
14a - 10b - 9¢ or 14a - 10b - 9¢
- (7a- = 10b + 9¢) - 7a +10b - 9¢)
7a + 0 - 1Bc

= 7a - 18c

‘d’d Exercise E

1. Change the statements to algebraic expressions.
(2) Subtract? fromanumber

(b} 3 addedtoanumber multiplied with 5,

(c) Thesum of numberand 11 multiplied by 7.

(d) 2subtractedfrom the product of6and a number

(e} 7 multiplied to the difference of 8 and a number.
2. Find the degree of the following polynomials.

(a) 2 (b) da+3bte (€ 3y —S5iys—ax

(d) Sa'=-y'+7Txy’ {e) Sx'=3x' +4x+5
3. Addthe following

(a) 2Zx—Sy—4z and 3x+5y—42

(b) =3a'-2b"+4,-0' =5b'=8and 20’ +4b" +6

(€} 2x'=3x+6, x=3x", =8+ x',=2x+7x"-3

(d) 2x'+dy'+2, -2 =5y +7,—x"+y

(e} 3Imn+apg+2,-3pg-4mn-1,-pg—mn
4. Subtractthe following :

(a) (2a-b)from |Sa+2h-3)

(b) {=m'=2n)from(6m"—3n+8)

[} (~5p+q+7s)from{7p=8q+r)
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(d) (~4x"+5y"~xy+9)from [—x -4y +xy-7) * En
(e) (4p'g-3pg+5Spg —EBp+7g-10)from(18-3p-11q+5pg-2pg’ +5p'g) ‘

B. Find the perimeter of triangle whose sides are m+n, =2m+n and 4m 4 3n, respectively, in terms of mand n.

9. Subtract-2x +y —xy+x from the sum of '+ 4y —6xy, ¥ — +2xy, ¥+ 6and x —dxy.

@ Multiplication of Algebraic Expressions

Laws Of Signs Far Multiplication
(i} The product of two numbers having like signs is positive,
(i) The product of two numbers having unlike signs is negative.

Rule Of Multiplication : While multiplying two or more variables, the powers of like variables are
added.
Forexample : x'xx'=x=x

@ Multiplication of A Monomial by A Monomial

1 k.
Solved Example : Ifa -;*3 ﬁndlhf.-'l.n'aluenfa + 3

Solution: we have, ii"' =3
Squaring both sides, we get [._1 =3 o +;!--r:x|m‘%-l
m'+—l'f-l=-ll
=u's ,'-l'q-lu'll l
Solved Example : If a+—-=i -Findthevalueof 8" +—
a
Solution: we have, 4 -dl.

Squarinigboth sides. we'get [H-) =g’

==a +-=r-t~1_:#_l ul:H
a L]

=a’ +i=nﬂ-1=rﬁi
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“.. 4 @ multiplication of A Polynomial by A Monomial

Solved Example : Find the product of -
60'h’ % (20’ —4ab + 5b°)
Solution: 6a'b'x(2a'-4ab+5k’)

= (6a'b'x20'}+[6a’'b x(—dab)|+|6a'h' x5h")

= 120'b’-24a’b'+30a'b’
Solved Exomple : Simplify: ola’+a+1)+5and find its value fora==1
Solution: olo'+o+ll+5=a'+a'+a+5

Substituting, a=-1, we have

[=1) # (-1} +[-1)+5

s =1l+1=1+5
= 4
Thus, thevalue of g (a’+a+1)+5 for a=-1is4.
Solved Example ; Subtract :  3INAm+5n) from 41{10n-3m+2)
Selution: We have, 3I-4m+5a) =3r-12Im+15/n

and, AN10n—3m+21) = 40in—-12Im+8I
On subtraction, we have,

Thius, {471{10n—3m + 21— {3/ !f-r+511]}=:5m+5f
:_5'-[_5“--[-]1.

@ Multiplication of A Binomial by A Binomial

{a+b)u(c+d)= ax(c+d) + b (c+d)

= (axc + axd) + (bxc + bxd)
ac+ad+bec+bd
Solved Example : Multiply: {2pq + 39’} and (3pg+2q)
Solution: (2pa+39')x(3pq+2q')

=2pq{3pg+2q’)+3q (3pg+ 2q)
={(2pq) % (3pg)+{2pg)x (297))+ [(3a’) x (3pg) + (39" x (2g"))
=6p'g +4pq’ +9pg +6q°
=6p'g +13pg’+6q’
Mathematics-8
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«=¥ Multiplication of A Binomial by A Trinomial
©“ or Multiplication of A Polynomial by A Polynomial

Golden Rule; Product of two monomials = {product of their numerical co-efficlents) 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)=an{c+d)+bx(c+d)
=(axc)+{axd)+(bxc)+({bxd)
=ac +ad + be + bd

"’éi Exercise w

1. Find the product of following monomials :

(a) 5a’band-2ab" b) —6x'yand—ax'y’
{c} —dxy and=2x'y {d) ~3nyand 7x'y'
2. Cbtain the volume of rectangular bones with the following length, breadth and height, respectively :
(a) 2y, 30y, axy’ (b} 2p, 6q, 7r
(€} 3x, axy, 2xyz (d) a,a',0"

1 Simplity the expressions and evaluate them as directed
{a)  xla=3}2 Tor x=1
{b)  3y(2y=T)=3{p=4)=-63, for y==~2

a, Find the area of a rectangle whose sides are Sx and 2y.

5. Find the area of a square whose sides are da'.

6. Solve :
[a) (Su{3-x)}+{Bx'~13x] {b) {2ablo+b)}—{3abla-b)}
: Find the product of : 4 i
(a) (o) (26”) % (42" b (Bx(3xv)
fc} [-"—;Em’]u[-gﬂ’q] fd) xoeac'sen "
a. Simplify :

(a) (o+b) (o-ab+b’)

(b) (2x'—5usd) % (x"+7x-8)

(e} (3a’+b')x (20"+3b")

(d) (2m'=5m'=m+7)x [3=2m+dm’)
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Y @) Dhvision of Algebraic Expressions

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

@ Division of A Monomial by A Monomial

Solved Example : Divide :
(i) 154" by-3xy

Solution; 'I:} ;ﬁgﬁﬂﬁn > ﬁiﬂ'
s -f:;‘:l‘[-—lj“wﬂﬁ’-:’iﬂ%
@ Division of A Polynomial by A Monomial

G0N Sale Sagivethod:- ﬂﬁ'w WMFMMﬁmknumﬁmmm:ﬂwﬂ
H"‘i’iﬂﬂh‘il. t,e; : | g | = =Sy

Solved Example : Divide:
9x"+24x'~18x by 3x"
Solution: (8 +24x'-18x" }+ 3’
o 2010
T oW W
= 35"+ 8x'-6x

(H . Mathematics-8 o
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@) Division of A Polynomial by A Polynomial

Ta divide 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
quotient.

Step-3: Multiply all the terms of the divisor by the first term of the quotient and then subtract the result from
the dividend.

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

Step-5: Repeat the above process, until you get the remainder either as 0 or a polynomial of degree less than
thatof adivisar,

Solved Exampie : Divide :
('~ 4x+4) by (x-2)

Solution:
4]
ol Quotient= x-2, Remainder=0
Solved Exomple : Divide :
(2x"+x'=5x—2) by (25 + 3)
solution: Zx+3 u x-S a2 f' -
2x'+ 3
-2x-5x
-2x-3x
+ 4
—dx-2
=2¥—3
+ 4+
1
Quotient =x'=x-1, Remainder=1
Mathematics-8
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‘i{‘ Exercise @
Divide :
[a) 45x"y by Sxy {b) 32abc’ by -4ac
{c} —64a’b’c by—-Babc {d) —24xyz" by 12xyz
Divide :
{a) 4x"—12x"+36x by 4x (b} Bx'y—Bxy+10xy" by —2xy

[c) 9a’'b’-12ab’+ 15a’h" by 3ab (d) 210"+ 14a'-7a" by — 70’

Divide the following and write the quotient and remainder :

{a) (2x" +3x+1) by (x+1) (b) Sa'—=15¢ +12a+3 by (3-3g+a')
{c} (x'+4x"—2x" +10x—25) by [x+5) (d) (Bm'-31m+47) by (2m-5)

Ix+a){x+b}= xix+b}+alx+b) { Lising distributive law)
= x+xb+ax+ab
= x+(o+blx+ab
Thus, (x+a)(x+b) = x'+(a+blx+ab

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 nol the same, they are called’
unlike terms.

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

While multiplving a polynomial by a monomial, every term in the polynomial is v be multiplied by the:
monomial. '

While multiplying two polynomials, every term in one polynomial is to be multiplied by every term in the
ather polynomial. r

While dividing a polynomial by amonomial, every termoof the polynomial is to be divided by the monomial.
Todivide a polynomial by a polvnomial, the long division method s 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 divisor,

On performing long division, I the remainder s 0, the divisor s 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 useful identities are:

Identity 1:(a « b)Y = 2’ + 2ab + b’

Identity 1:fa-b)' =a - 2ab+ b’

Identity 3: (a+bjta -bl+a' - b (It is called the difference of two squares.)
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MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick |+ ) the correct options.
8 dy+aisa—

(i) Monomial {ill  Binomial (i} Trinomial | v} Noneofthese
(b))  lsxandyare twovariables, then {=x) x [-y)=7

Iy xy (i) (=) (i) -y} liv)  Noneaofthese J
le) Theareaofasquareof side 6x is—

[ij] 6x (i} 12x (i} 36x | {iv) 36x |
{d] »<x'=?

M« () () (v} Noneofthese |
e} (a-b) =7

i |o'-2ab+b’) lii) o'+ 20b+b") [iil] (o'+h") (W) (a™—b')
ifl  Thequotient when-56xyz divided by Bxyz is—

W -7 -, (iil)  8xyz w56

The age of father is 13xy—6x" +4a’— 1. The age of the son is 25x" + 16xy - 34" - 2. Find the difference of their
Ages.

The perimeter of a triangle is 60" = 4 + 9 and two of its sides are o’ — 20 + 1 and 3g’ - 5p + 3. Find the length of
the third side of the triangle.

Add 3% + 8x - 2tothe product of (3x— 4) and (x + 5],

From the product of {xy +y+ 1) and (y - 6) subtract dxy" + 9y,

Add the product of {2ab + 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 7' = 1 7xy + 5y' + 8and two of its sides are dx” = 7uy + 4y =3 and 5+ 6y’ — By + ¥,
Find the third side of the triangle.

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

1 l‘fﬂ'r?i 2 =27, find the value of o'+ ai,,
2. MWx=11, find the value of
(@) x'+2

(b) x'+4

~ B B A
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Dbjective I Tovisualise and reinforce the concept of identities.
Materials Required Chart paper / graph paper and colored sketch pens.

Procedure : To prove (o + 3} = o"+ 6o + 9 using a diagram proceed with the following steps:

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

|
i
i
i
i
I
|
i
|
i
l
|
i
i
i
B c !
i
i
]
\
G ._ ‘I
i
i
i
i
I
i
i
|
i
l
|
N i
A% a »Et— 3 —2>B !
|
i
Step 2: Let AE measure a units and EB measure 3 unitssince AB = AE+ EB, we have AB = :
{a+3) units. :
Stepd: Shade the two squares is red colous and two rectangles in green colour to I
distinguish between square and rectangles. :
Area of square ABCD = Area of square AEIG + Area of rectangle EBHI + Area I
of square IHCF + Area of rectangle DGIF :
|
[e+3)=a'+30+3 +3a :
[o + 3} = &'+ Ba + 9 5q. units. :
|
We can put any numerical value of o to verify the equation. :
i
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Factorisation

We have learnt multiplication of algebraic identities. The number that we get after the multiplication is called the
proaduct. 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 select a number say 12. The numbers that can divide it are called its factors. The numbers 1, 2, 3,4, 6 and 12
can divide it. Therefore all these numbers are its factors. The number 12 can be written in the following forms.
12=1x]2 1i=4x3 12=2xh

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. For example, 12m can be writtenin the form 2 =
2 x3 =12, This is the prime factor form. The process of writing a number or expression in the form of products of its
factors is called factorisation.

‘:‘ One As A Factor

Since 1 is the factor of every number. All numbers can be written in the form of the product of factor 1. Therefore
whenwrite 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, L=5x] T=7x]l

@ 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 =
3xaxh.

Similarly the expression 5x'y'z and be written in the factor form as.
Sxxxxxyxyx2=5x"y2

@ Common Factors

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

For example is the binomial expressions.

3a+6

AIxa=3anda

3x2=6

The terms 3a and 6 have a common factor 3. Hence both the terms can be written as
Ixa+Ixn2=3Ix(a+i)=3la+i|=3a+6.
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Solution ;

Example 3

Solution :

Exompied :

Solution :

Exomple 5 :
Solution :

Factorise 12x'y+ 15xy"
12xy=12xxuxxy
15y =15 xxxyxy
Factorise 15ab’ + 18ab’
15ab’=3x5xaxbxb
18ab’'=2x3x3xaxbxb
The common factorsare 3, aand b,
15ab’ + 18a’b = 3ab(5b + 6a)
Factorise qp’ +42pq +49g’
gp +42 pg+49q’is of the from,
a +2ab+b’ wherea'=gp’'=(3p)’, b’ =49g°
={7q) and 2ab=42pg={2x3px7q)
. gp'+42pq+49q'=(3p) + 2x3pxTq +(7q)’
=[3p+Tq)
Factorise 3ab+3b+5a+5

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

In such cases we find the factors of the first two terms and the last two terms separately,
Jab = 3xaxbh
3h = Ixh
5a = S=a
5=5x]1
Let us find the common factor of 3aband 3b
3ab+3b = 3b(a+1)
Sa+5 = 5{a+l)
or
3ab+3b+5a+5 = 3bfa+1)+5(a+1)

We can see thatinthe former and the later pairs of terms [a+ 1) iscommonwe 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.

Factorise12ab—-Bh+12-18a
Steps of factorisation—

Is there any common factor of all the terms? We see that there is no common factor for all the four
termsother 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 * .
two terms, - }

12ab-Bb+12-18a
4b(3a-2)+6(2-3a)

Do we get @ common factor after regrouping. Nol we don't. Thinkl What can be done to get a
commaon factor?

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

12ab —8b
12ab-8b-18a+12 =3a, Taswg
ab 4b
= d4b{3a-2)-6(3a-2) -1Ea=3i| E=—1
- -6
= (3a-2}(4b-86)

\}'ri Exercise W

Factorise-

1 14a'+21a'b-28a'b’

2. -5-10p+20p

3. 9a'-6a'+12a

4 B -T2wy+12x

5 1Ba'h'-27a’h’+36a’b’
6. 24a'-3Bab

7. 1l0a'-15a'

B 36a'b-60a'b'c

9 16m'-24mn

10, 15xy'—20xy

11. 12a'h'-21a'd’

12, 12a+15

13 14a-21

14, 9a-12a°

@ Factorisation by Identities

The three identities that we will use for factorisation are-
1. la+b)'=a"+2absb’
2. (a=-hb)'=a'-2ab+bt’
3. la+b)la—-b)=a"-b
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## Example 1 : Factorise 23’ +9a+ 10

" f Solution : 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
sguared, In our expression only one terms 15 squared.

It does not matchidentity number 2 also asone of the term in it is negative.
Qur expression does not match identity 1 also, asit 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
Two such numbers are 4 and 5
2a’+9a+10 = 2a'+da+5a+10
= Zafa+2)+5{a+2)
= [a+2)(2a+5)
Example2:  Factorise 25a’-16h'
Solution : 253’ - 16a" using identifya’~b' =(a+ b) (a-b)
Find square root of 25and 16

Jas = s
J16 = 4

(Sa)'~{4b)’
(Sa+4b) {5a—4b}

Example 3:  Factorise dy’-20yz + 252
Salution : 4y’ - 20yz + 252" is of the from.,
a'-2ab+b'where
5 =4'l||"= ﬂﬂ'. B'=25z
=(5z)"and 2ab=20yz = {2 x 2y x 52}
oo By -20yz+ 252" = (2y) -2 (2y) (5a)+ (Sz)°
=(2y-5z)'

Excmpled:  Factorise (302)' -(298)
Solution : (302) - (298)
= (302 +298)(302-298)
= BOD+4
= 2400
Example5:  Factorisea'-7a+12
Solution ; 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 common expression. Two such numbers are 3and 4,
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a'=7a+12 = a'-da-3a+12
= ala-4)-3(a-4)
= [a—4)(a-3)
o :
¢ l Exercise m
Factorise the following expressions-
1 4x4=-15=15
L 1 ? B
1, a—4ab+4b 9, a+a+ a 16. a+15
2. xy —Buyz+97’ 10, 9a'+24a+16
; - 2 1.1x1.1-05%0.5
3-. 1-53*53 11— 3 | ""353"'9 1 - 1-1""“—5
4, 1-2x+x 12. 144m’'+120m+25
. . : 25%25=-05x05
5. 1ba -24a+9 13, a +6ab+%9b 18, 25+05
6. 9a'-12a+4 14, 9+6u+x’
. 3 1.37=1.37-0.63x0.63
7. a-10a+25 15, 1+2u+x 19. 1.37+0.63
B. a'-Ba+9
A
#  The algebraic expressions which can be written in the form of products of expression, then each of
these products are called its facrors.
#  The process of writing an expression in the form of its products is called factorisation,

- #  Whenacommon monomial factor ocours 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 quotient
oblained,

" ¥ ‘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,

 #  Inthe regrouping method, arrange the terms of the given expressions in groups in such a way that all

; the groups have a common Factor. Factorise each group and take out the factor which is common to
rach group.

#  Identities used for factorisation are-
fa) x+fa+hixsab=(x+alix+b}
(b} fa+bf=a'+2ab+b’
fe) (a-bf=a'-2ab+b’
(M ta+bifa-bi=a’-b'
iy S o YL &
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1. MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick [+ ) the correct options.
la) {a+b)a=b)isequalto —
(i) {a'+b%) (i} (a'-b") [} {a+b) lv) (a-bY
(b} {a+b) isequalto—
(1] (a+b){a+h) (i) {a-b)la—b) {ii} (a+b){a-h) {iv] Noneofthese |
lc) {a—b) Isequalto—

(i} (a+b)la+bh) (i) (a-b)la-b) (i} {a+b){a-b) (lv] Noneofthesa a2
(d) (Sa'-45b")=7
(i (5a-9b){5a+8b) |(ii) [5a~8b){3a+5b) [0} S{a-3bj{a+3b) | (WiSla-3b){a+3b) |
2. Factorise-

(a} 14a'+21a’b-28a’h’
(b) -5—10p+20p

(c) 9a'—-6a +12a

(d) Bx'—72xy+12x

(e} 18a'h'=27a'h"+36a'd’
(f] 24a’—36a’b

(g) 10a'-15a"

{h) 16a'-24a+9

(i) a'+6ab+9b’

(i) 9a'-12a+4

(k) 9+6x+x"

(I} 36a'b-60a'b'c
(m)16m’'-24mn

(n) 15xy"—20x'y

(0) 12a'h’'~21a'b’

(p) 12a+15

(q) 14a-21

() 9a=12a"
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1. Findthevalue of x inthe following :

(a) (b
x /‘?\. 15 X
>j‘g X 12
L

‘ca' Objective
‘"’y PMaterials Required :

To write a word problem in the form of an equation and then

factoriseit.

A pen,

Procedure : Write the equations and theirfractions.

Problem

Equation

A number square plus eight times
the same number minus three is
equal to3d.

Forty divided by @ number plus
seven times the number is egual
1o 10,

A number plus its cube plus seven
times then number added to 21 is
1.

Twenty divided by a number
minus the cube of another
numbir plus B7 is seven.

Thirty-nine times the square of a
number Is equal to three times
the number plus 1.2,

Mathematics-8
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Linear Equations in One Variable

Two equal expressions are collectively called an equation. e.g. if expression 7x =5and dx + 13 are equal, then Tx -
S=4x+13isan equation.

Exampile 1 :

Example 2 :

Solution :

<y

Nl &

Solve (i) 4y = 18-2x
dx = 18-2x
ax+2¢ = 18

Gx = 1B

x= 8
= 3Ans.
(i} B = 5x-7
B = 5x=7

B+7 = Sx

15 = 5x
1_5
5

No=1
21-3(o-7) = a+20
21-3a0+21 = a+20
42-20 = g+3g

= 3

5 .n- I ‘ !

Solye

L.C.Mofdenominators4,3and 2=12

y+2 y=3 _ 1
= 3 12 = 3 _ 12:5
3{y+2)-4(y-3] = 6

Iy+b-4ay+12 = 6
-F = _1_1
y=12

2957 277 9%

12
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Exompled: Solve (i) o * %
b Xx—4 "
On cross— multiplying : we get
Tx = S{x—d)
Tx = Sx-20
Tx=5x = =20
Ix = =20
¥ = =10
i) .
{ a+d  a+l
(o=2}{a+l) = [g-3){a+4)
o'+2o+a-2 = g -3o+da-12
g+0=2 = g'+0=12
o'-g-a'-0 = =12+2
=2a = =10
a=>5
"p{ Exercise m
Solve the following equations.
1. 20=6+2x & 3(b-4)=2(4-b) 15, ga-r=24s?
5 § 5
2. 15+x=5k+3 9, Few=x-1 16 X g1 & =
- +X= + . —N=X- 3 3 : 9 3
3, Ax-13=7-K 10, Xt2_x—4 g S [ . P
9 11 4 T 2
x=8 _ x=12 x—-(2x-3)
4, 1+5x=10-x 11. 5 g 18. 3!-[4!+3}m
5. Jr2_ o 12. 5(8x+3)=0{dx+7) 19, 213 x—3 %9
x—6 5 11 5
3 4
6 3Ja-4=2[(4-a) 13. 3x+1)=12+4(x—1) 20. = s
ax 1 X
=3)= 4 ——{x-20)=—+32
7. 2(7a-3)=3(4a-2) L ‘l ] 2

TO 50LVE PROBLEMS BASED ON EQUATIONS.

Read the problem carefully to find out what is given and what is to be known.
Represent the unknown guantity by x or by some other litter as a, b, y, z etc.
According to the conditions given in the problem, write the relation between knowns and unknowns,

101 .\

2 | =

1.
F .3
3.
4. Solvethe equation toobtain the value of the unknown.
Mathematics-8
2 moea et N 2%
% o -

-.-..-1'.'

e v




'li.

ila g -+

s P bk
1.“ ‘ Example 5 : Find a number such that one=fifth of it is less than its one=fourth by 3.

*a Solution : Let the required number be x since, one—fifth of x= % and nna—fnurth}fit then according
to the problem. 3
X
e
5:1'—:}41 P
¥x= 3x20=60

Exomple&:  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 twao.,

Solution : 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.

According to the problems.
(x+2}-=x"= 92
¥+dxsd=x'= 92

dx=92-4= B8
88
R
a 22

Larger evennumber=x+2=22+2=24

Exampile 7: A rectangle is 8 cm long and 5 cm wide its perimeter is doubled when each of its sides is increased
by & cm form an equation in x and find its new length.

Solution : Since length of the rectangle = Bcm and its width =5cm.
its perimeter = 2 {length + width)
= 2{B+58)=26cm

onincreasing each of its side by x cm
Itsnew length = (8 +x)cm.
and new width= (5 +x)cm.
Its new perimeter = 2(B+x+5+x)cm
Givennew perimeter = 2 times the original perimeter,
2b+dx= 2x3h
dx= 52=-26=26

X= E= 6.5cm.
Evomple8:  Aman is 24 years older than his son, h':‘E years his age will be twice the age of his son. Find their
present ages.
Salution : Let the present age of son be x years
Present age of father= x+ 24 years.
In2years

Theman'sagewillbex+24+2= x+26years.
According to the problemx+ 26= 2(x+2)
Onsolvingwegetx= 22
Presentageof man= x+24=22+24=46vyears
and present ageof sonx= 22years,

Mathematics-8 o
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Example 3 : One day a boy walked from his house to his school at the speed of 4 km/hr and found that he was *‘
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
Solution ; Sincetime =
speed
First day he takes E hirs to reach the school and next day he takes % hrstoreach the school.
Since, the difference of two timings = 10 minutes + 5 minutes = 15 minutes = % hrs.
L E - E - 1
A B &
Onsolving, weget x=2 km.
"o :
¢ § Exercise
1. Fifteen lessthen 4 times a number is 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. 2Bis12lessthan 4 times a number. Find the number.
4. Fivelessthan 3 times a numberis 20, Find the number.
5. Fifteen more than 3 times Neetu's age is the sameas 4 times her age. How old is sha?
6. Anumberdecreased by 30is the same as 3 times the number decreazed by 14. Find the number,
7. A'sSalaryissame as 4 times B’ salary. If together they earn ¥ 3750 a month. Find the salary of each.
8. Findthe numberwhose fifth part increased by 5is equal toits fourth part diminished by 5.
9.  Sixmore than one—fourth of a number is two—fifths of the number. Find the number.
10. The length of a rectangle is 8cm more than its width. If the perimetra of the rectangle is 64 cm. Find its length
and width.
11. Thesum of three consecutive odd numbers is 57. 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 to 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 sum is 234,
16. The first side of a triangle is 2cm longer then the second side. The third side is S5cm shorter than twice the

L

secand side. ifthe perimetre of the triangle is 49 cm find the lengths of its sides.

Mathematics-8 103 .‘
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- Aneguation remains unaltered on:

i Adding the same number to each side of it

(i) Multiplying cach side of it by the same number.
(i) Dividing each side of it by the samie number,

{ivl Consecutive integers are takenasx, x+1x+2 ...

- Consecutive evennumbers are faken X, x4 2,x + 4.

1.

& 104
‘ E nm _2s '-ﬂ A o K 4 P >
wdamd 3§ R A D 8

& EXERCISE

MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick [+ ) the correct options.
{a) Whichoftheseisnotalinear equation?

i) 3x+5=12 ) d=16 Ji) y+z-2=0 M 2=7
(b} Thesolutionof equation 3IH—1=5, I8 .ciiieisinmin . . a
i 2 Wy -2 | (iii) % | (W) none
(e} Anumberwhenmultiplied by 5 exceeds itself by 32, The numberis ... i
i 3 RREE | (i} & L vy 8
{d} Anumberwhenadded toits one fourth gives 40, The number s ........ .
1 16 (i) 32 | () 36 | (W) 40
(2] Two consecutive natural numbers whosesumis85are...........cooveenneee i
(i) 32,53 il 42,43 (i) 41,44 | (iv) 40,45
Solve the following equatians:
(a) 20=6+2x (b) 3(b=4)=2(4-=4) {E}Sa-%ngi-ﬁé
3 1 4x 2x
{d) 15+x=5x+3 () T-x=x-1 (f} E—li-?-?

Find the number whose fifth partincreased by 5 is equal to its fourth part diminished by 5.
Six more than one—fourth of a number is two—fifths of the number. Find the number,

. The length of a rectangle Is Bem more than its width. if the perimetre of the rectangle is 64 cm. Find its length

and width.
The sum of three consecutive odd numbers is 57. Find the numbers.

Twa years ago, 5ahil 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 yaur salution.
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children get?

-

1. One dozen penciis 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

N How many kg of Basmati rice worth T 96 per kg should be mixed with 15 kg of Basmati rice worth ¥ 80

\ per kg to chtain a mixture costing T 90 per kg?

La

l' Materials Reguired

I

]

Ohjective g To understand the balancing of an equation,
Weights like cards containing natural numbers, and variable like

Procedure - For each balance, calculate the unknown weights, Also, write sown and sobve an eguation for each situation.

Equation

Valueofx

F+x=hs+2

& m;;}fc;;""m"; """ x """""""""""""""""""""
-._-.j . il - e 2 iy
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Revision Test Paper-ll

(Based on Chapters 4 to 7)

Multiple Choice Questions (MCQs).

Tick [+ | the correct option:

1.

5.

[

7 106
4 Gem .2
W't o § g, % X

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

la) Perfectcubes {} {b) Unperfectcubes

{c) Perfectsquare {:} {d) Unperfectsquares
a

Ewaiuating[:;:] we get
W 2 Om 2
© 8 G o o

The degree of polynomials 2x'+4x' —8is

(a) -2 SRORE!
(e} 4 3w 3

o'-3a’' b+3ab’' -b'isthe expanded form of

(3) (a=b)' ! (b) (x+a) (x+b)
(c) (a-b) SR (a+b)
Cubes of all even natural numbers are

(a) odd (b) even

{c] bothoftwo (d) noneofthese

Cubes of negative integers are

o

(a) negative positive

e - oo

(e} bothoftwo (d) noneofthese

The algebraic expressions having only three terms are called

GG GG GO O GG G 4G - 0!

{a) Binomials O (b)  Monomials
(c) Trinomials 3 (d) Polynomials
{a+b}(a—b)isequalto
(a) a'+b’ O w) a-v
() {asbf O e-by
= Mathematics-8
X %~ - Ny
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g, (3= Q“'
(a) 274' {} (b) 274"
() 27a™ ) (@ 27

10. Apolynomialissaid tobe linearifits degreeis ;

(a) © SR
(e) 2 @ 3

B. Fillinthe blanks of the following :

aa Ge

1. are product of triplet of equal factors.
2. Thesguareof an odd number is always

3 pisa

4, [o-5)(40+3)isequalto

5. Thecubeof numberending in 8 ends in
6

7

Apolynomial degree 4 iscalled a polynomial.

vn isa ifitisnot a perfect square.
8. The process of writing an expression in the form of products of its is called factorisation,
g, inventor of zero (0).

10.  Asymbolwhichtakes various numerical value is called
C.  Write 'T" for true statement and 'F' for false statement :
1. a'b,3ab’, dxy, =2x'y etc. are called like terms.
2. Cubesofpositive integers are always negative.
3. Thereisno perfect cube which endsin 4.
Faraninteger a, a is always greaterthana'.
Sign of positive (+) and negative (—) are called integers.
Sa, bab, and 8b can be added together.
If variables are same we add their powers is multiplication.

|a+b}{a-b)=a -b'

®
O
a
c
a
a
&
o
e
a

4

5

B

T

8. Dividend = Divisor = remainder + Quotient
9

10

. Termswith the same variables and exponents are called like terms.

P Mathematics-8
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Model Test Paper-|

(Based on Chapters 1 to 7)

1.

Instructions :

All questions are 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 gquestions of 3 marks each and section C of

10 guestions of 5 marks each.

- R R B o

w @

S A

9.
10.

&

SECTION - A

Find the valueof 'n" ifn+7=17.
Write additive inverse of =15.
Solve 5" =25,

Find the rational number with which [-6) ' should be multiplied so that the productis 9.

Express 71865000000 in the form of Kx10 where n=6,
Find the greatest number of twio digits which is a perfect square.
Find the cube root of 389017.

Factorise : 14a-11.

Solve the equation : 3{x+1)=12+4 (x~1)

Replace question mark with appropriate numberin 5’ + 6+ 7=31°
SECTION - B

Represent % and -% onthe number linge,

By what number should we multiply E tnget_—:i ?
Find the square root of 8281,
Find cuberoot of 216 % 125,
Solve ax+18 _ :
2%

Write [x'=1){x +1) in the standard form.
_ 25x25-05%0.5

25405

Find tworational numbers whose absolute value is l :
5

What rational number should be added to-1to gEt:Eii'

Factorise

Write 3.8 x 10" Inthe usual form.

V ' " Z2e A X
"-r FEE vy, ¥ %

e
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SECTION -C ‘:u.

1. Findthe product ufﬂlxy'u‘j:ﬂ and {x'—y’).

& 13 d
2. Dividethe 5umnfTu and ; by the product of i: and % :
- 6
3. Find 10rational numbers hetweenﬁand 13"

4. Determinexandysothat3™=8land81 =3

5.  Findthe cost of creating a fence around a square field of area 9 hectares at a cost of T 25 per metre.

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

7. Aropewas6a —5b+9cmetres long. A piece of =723 + 6b— 10c has been cut out of it. Find the length

of remaining rope,

8. Factorise:x'y —6Gxyz+9z2°

9. Simplify{m+1)(m'—3m +d4m-5)—(3m—2) {m’-m"+5m—7)

10. Twonumbersareinthe ratio 7 ; 8 and their sum is 45. Find the numbers.

3
N g
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Profit, Loss, Discount
and Compound Interest

@ Profit or Loss:

1. Suppose aman buysan article for T 40 and sells it for ¥ 55 obvioushy he makes a profit of ¥ (55-40) =T 15,
Here T 40is the cost price C.P. T 55is the selling price (5.P.) and 2 15 is the profit,
If the selling price of an article is more than the cost price there is a profit.
Profit (orgain) =5.P-C.P

2. Now, the man buys the article for 255 and sells itfor 40 he loses T (55-40) =T 15
If the selling price is less than its cost price then there isa loss.
Loss=C.P.-5.P

Example 1: Mehta buys a table-fan for T 600 and sells it for T 750 find his gain and gain percent.

Salution Gain=5P-CP=¥750-T600=7 150
Gain 150 ;
Gain %= —— = — =
.E‘R“lm Em:r‘.l.m 25% |
Example2:  Amenbuysanarticle for ¥ 5000 and sells it for 4500. What is his loss percent?
Salution : Loss=C.P.-5.P.=¥ 5000-¥ 4500 =T 500

Loss%= 1055 . 190 %0 L 300- 10%
cP. 5000

Exomple 3: Jacob buys an old scooter for ¥ 4700 and spends ¥ 80D on its repairs if he sells the scooter for
5800, Find his gainor loss parcent.
Solution : Tatal C.P. ofthe scooter = T4700+ ¥ 800=T 5500
Since = S.P.=T 5800

Gain = TSR00-T5500="7300
300 5
55mﬂm 5115

Gain% =

By B
R el

Exompled : A fruit seller buys oranges at 5 for ¥ 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 T 36.

Solution : Since C.P.of Soranges=%4

o
= A Lna -
(\"u “n sgf f‘?‘ }S.u + § N b E%S (38,

§ %



TRarasar i it "
_..n. l_—-,..ln..‘_.=._ o a.:ﬁ.-.-._' L l.....u.._...._. f..__..._J..._-m_. ... ...,..._._.. u._-._-l_..,..l., 1.1__._..__._:,-..-_ e ..__._,-.l

in Example 4 given above instead of finding C.P. and 5.P. of one crange. If we find the C.P. and 5.P. of 5 oranges or 20

4
C.P.oflorange = !g =¥ 0.80
Since 5.P.of 4oranges = T5
5.P.oflorange = !'%=T 1.25
Profit = 5.P-C.P.=1.25-0.80=0.45
Profit 0.45
d 1% = 100 = —— =100 = 56.25%
and profi &b " 050
Totalprofit
Alsonoof orangessold = Profitof aneorange
36
= T——=80
0.45

,Hurr-r'r-'ﬂﬁrﬂr ..-.; e '-—r-'_:-',-:'—rrv";_rn-r:..-m-'-r,:.-..l'.
il |, |

oranges or 100 oranges etc. even then the profit percent will remain the same,

Example 5 :
Solution :

Example &:

Aradio is purchased for ¥ 1200 and sold for ¥ 1080, Find loss percent.

CR=%1200 S.P=% 1080
Loss=1200-1080=F120
Losst =22, 100 = 10%
1200
By selling 144 hens. Murphy lost the 5.P. of 6 hens. Find her loss percent.
Llet 5P oflhen = T1
S.Poflddhens = T144x1=T144
andloss = S.P.of6hens
= 6x1=T6
C.Pofl84hens = 5P +Loss
= ¥1444T6="150
Loss 6

Theraf % = =100=—x100=4
erefoeans: C.P. 150

W Exercise

1. Findthe profit or loss percent :

(a) CR
ib} S.P.
(c) SP
{d} C.R
ie)] SR

Mathematics-8
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T27s Profit = ¥25
T30 Gain = I72
%250 Loss = %50
T400 S.p. = %450
1360 CP = %400
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‘ Example 8 :

Soluffon :

Example 9 :

Solubion:

An article bought for 2 450 is sold at loss of 20% find its selling price.
Since, CP. = ¥450
Loss = 20%ofT450=12
And5P = C.P—Loss
= T450-¥ 90 =¥ 360
‘ P = (100-loss%) ‘

20 = 450 =290

[m-m] %7450

80
= fﬁ“-ﬁm =¥360

Tofind C.P. when 5.P. and gain percent or loss percent are given:
Raman sells an article for T360 at a gain of 20% find his cost price.
Let C.P. of thearticle = ¥100
Gain=20%cfT100 = T20
andS5P=%100+%20 = ¥120
WhenS.PisT120;CP. = T100
WhenSPis21CP = ¥ 100
120

WhenS.P.is¥360:CP = ¥ %:m: 300

100 c 100

Alternative method : CP———x5P. =
lﬂﬂfn!in%“ 1m+1n’ﬂﬁu
= [’_’m“m = T300

Example 10: By selling an article for ¥ 382.50 a man losses 15% find its cost price.

Solution :

LetC.P = T100

Loss = 15%af¥ 100=T15

and5.P = T100-215=085
When5.PisT85;CP = T100

WhenSPT1L,CP = % 100
85
Whens.P.isT382.50:CP. = T a0
85
= 2450

0

Mathematics-8
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11.

Agra. Find his gain or loss percent consider that he spends ¥ 700 an transportation, food ete.
Moyna bought 10 note books for ¥ 40 and sold them at T 4.75 per notebook find her gain percent.

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

A shopkeeper bought 300 eggs at B0 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.

A man sold his bicycle for 405 losing are length of its cost price finding : (a) his cost price {b) his loss percent
[HintletC.R.=% xu-.enlnssJ%ﬂﬂd = :_n =405

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

{a) His cost price

{b) His profit percent

A shopkeeper sells his goods at B0% of their cost price. What percent does he gainorloss?

The cost price of an article is 90% of its selling price. What is the profit or loss percent?

A shopkeeper mixes two variants of rice in 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
gain or loss per ceént 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 S.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 sell it to gain 15%7?

Solution : Since, C.P.ofthepen = T12
-~ Gain = 15%oftheC.P.
-7 15=12 7180
SinceS.P = C.P.+Gain
Alternative Method S.P. = {200 % i) xC.P.
100 +15 T115x12
- x¥12= ——— =T 13.80




*
B .'* B
. 100
CP=——— _xSP
‘. f 100 loss% ‘
100
(mu- 15] e

100 = 382.50
= e =¥450
85

Example 11: lanet 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 : Since forone watch :5.P. =¥ 198 and gain = 20%
100

_x
(100 + 20)
100 ‘

LP =
Qg cpP.s —————5.P.
l (100 + gain)
= T165
Since; forotherwatch :5.P.=% 198 and loss 20%

SR = ixﬂgﬂ
(100 - 20)
SER = T247.50
100
LR ——5 P,
100 - loss%
Total C.P of both the watches = ¥165+ 7247 50=7412.50
Total 5.P. of both the watches = ¥198+% 198=T 396
Lossonthe while = T412 50-%396=7 16.50
16.50
andloss% = = 1005 = 4%
412.50

""‘; A Exercise m

1. Findtheselling priceif:

{a) cr=%425 profit = 12%
{b) CP=%382 loss = 15%
{c} CP=%1352 overheads = ¥28and
profit = 20%
{d) CP=%576 overheads = ¥ 44 and lots=16%
2. Findthe cost priceif :
(a) sp=T121 gain = 10%
(b} S.p.=%a75 loss = 5%
[} S.P=%430 gain = T
{d) s.r=%732 loss = B.5%
r“‘“ Mathematics-8
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By selling an article for ¥ 900; a man gain 20%. Find his cost price and the gain.
By selling an article ¥ 704; a person loses 12%. Find his cost price and the loss.
A man sells a radio set for T 605 and gain 10%. At what price should he sell it in order to gain 16%.
A fruit-seller sells 8 bananas for a rupee gaining 25%. How many banana did he buy for a rupee,

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

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. Soas to gain 20% on the whole.

9. Adealergets T 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 plece of land for 15000. He sold 1/3 of this land at a loss of 5 percent. At what galn percent
should he sell the remaining land in order to gain 8% on whole the transaction.

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

13. Byselling asilver necklace fo T 657, a jeweller loses B.75%. For how much did he purchase it?

PP pPp

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.

Exomnple 12 : Ashopkeeper offers a discount of 10% on a tea-set. Find the discount and net selling price of atea-set
which is marked at 2450,

Solution: M.P.ofteaset = 2450
Discount = 10%of¥450=T45
Net selling price = 450-45 = T405

Exampile 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 : Letthe CP. = ¥100
hence, marked price =% (100+ 35) = 7135

Discount = 15%0f135 = €20.75

& Sellingprice= T(135-20.75)=7114.25

%(114.25-100)
7100

®100 =14.25%

and hence prafit percent=

Hl_ 'i“x iy
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* Example 14 : A dealer allows his customers a discount of 25 percent and still gain 25 percent. Find the marked

price of aarticle which costs the dealer ¥ 720.

Salution:  Since, Costprice=T 720and gain=¥ 25% of T 720=T 180

S.P=T(720+180) = T900
Now let he marks itat ¥ 100
Since, discount given =25% of T 100=¥ 255.P.=%(100-25)=T75

WhenS.P =75 M.P = T100
100
WhensS P =% 75 MP =T E
Whens.p.=¥900 MP = % %
=%1,200

Exampile 15 : Find the single discount equivalent to two successive discounts of 20% and 10%.
Solution:  Letthe marked price of an article be ¥100.

a4

&7 e

D AT IR SR - '
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Then, the discount givenonit = T20
The price after the first discount = ¥{100-20)=% 80
Thenextdiscount = 10%of ¥ 80

= f [Eu“ E} !ﬂ
100
The price after the second discount = ¥ (B0-8)=%72

ThenetS.P. = ¥ 72
The single discount equivalent ta the given discounts ={100-72)% =7B%

!
- ]
""f Exercise
I marked price of an article is T 350 and it is sold at a cash discount of 15%. Find its selling price.
Finalthe S.P. if.

{a) M.P=T1300anddiscount=10%
(B) M.P.=%500and discount = 15%

After allowing a discount of ‘I% % on the marked price an article issold for ¥ 555. Find its marked price.

An article marked for T 650 is sold for T 572. What percentage discount wasiton?

A ready made garments shop in Dethi 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 ¥ 400,

Find discount in percent when,
{a] mMmpr=%o00 and s.P=%373
(b} MPE=%500 and 5.p=2425

Mathematics-B o
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7. Acycle merchant allows 25% commission on his advertised price and still makes a profit of 20%, If he gain ¥ 60
over the sale of one cycle. Find his advertised price.

8. The marked price of a water coaler 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 fan is T 480 and it is available to retailer at 25% discount for how much should a retailer
sellitto gain 15%7?

11. Apublisher gives 32% discount on the printed price of a book to book sellers. What does a bookseller pay for a
book whose printed priceis® 2757

12. An article marked at T 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 sala of ainstrumaent is ¥ 150, find the marked price of the instrument.

14, Find the single discount which is equivalent to two successive discounts of 20% and 5%.

G,T'D Compound Interest
So for, we had learnt about simple interest as the extra money paid by the borrower to the lender far 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.
Sim PxR=T

[Here, P = Principal, R =Rate, T=Time.
Incompound interest term. Cl= p |:1 + %I -p OR Cl= F[[H %] -1j| [Here, n= Periods of time]

Far example : If principle = 5000 and rate of interest = 10%

5.1, for 1 year=T [____W} 2
100

S for2year=% | 2000x10%2 | o 00
100
Clearly in computing 5.1. the principal remains constant throughout. But, the above method of computing interest

is generally not used in banks.

COMPOUND INTEREST. If the borrower and the lender agree to fix up a certaln 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 isabbreviated as C.1.

Exomple 1: Find the compound interest on T 1000 for two years at 4% per annum.
Mathematics-8
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. ‘ Solution : Principal for the first year =T 1000

{ 100x4x=1
- Interest for the first year = ¥ .

P=R=T
100
= Ta0

Usinginterest =

Amount at the end of first year = 1000+ ¥40=7 1040

Principal for the second year = T1040
1040 = 4 = 1]

I h nd year = [
nterast for the second yea 100

= 41.60
Amount at the end of second year=¥% 1040+ ¥ 41.60=1081.60

2. Compound interest=% (1081.60-1000) =T 81.60
Exampie 2 : Find the amount and the compound interest on T 20,000 for 3 years at 10% per annum.
Solution:  Wefirst out the compound Interest on ¥ 100 for 3 years at 10% per annum.

Interest on ¥ 100 at 10%for 1 year=% 10

Thus amount at the end of the first year=3 {100+ 10)=¥ 110

This forms the principal for the second year.

110 =10 = 1}
—_— | =T11
100

- Amount atthe end of the second year=110+311=%121

Interest for the secondyear=7 [

Again this form the principal for the third year

e

. Interest for the third year =¥ =%12.10

Amount at the end fthe thirds year=7121 +¥12.10=133.10and C.1.=%{133.10-100) =T 33.10
Exomple 3 ; Find the compound interest of ¥ 8000 for 1% years at 10% per annum. Interest being payable half
yearly.
Solution:  Wehave,
Rate of interest = 10% per annum = 5% per half year
Time=1¥years =3 half - years.
Original principal = T 2000

smunsﬂ]
— | =400
100

Amount at the end of the first half year = TR000+ T 400 =¥ 8400
Principal for the second halfyear = ¥ 8400

Eﬂm!5!1]

Interest for the first halfyear =1 [

Interest for the second halfyear = ¥ [ =420

Mathematics-8 -
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Amount at the end of the second half year=7 8400+ T 420=T 8820
Principal for the third half-year = T 8820
88205 #1]
el L T )|
100
Amount at the end of the third halfyear = T8820+ T 441 =7 9261
Compound interest = T8261-T 8000=7 1261

Interest for the third halfyear = T (

Exompled: Computethe compound interest on ¥ 5000 for 1 years at 16% per annum compounded half yearly.
Solution:  Rateofinterest = 16% perannum = 8% per half-year.

2

Time = 1% years= 3 half—vyears.
Original principal = 5000
5000 = 1 IIJ i
100
Amount at the end of the first half-year = T (5000 + 400) =¥ 5400
Principal for the second half-year = ¥ 5400

SA00 =] = E]

— | =432
100

Amount at the end of the second half-year =¥ (5400 + 432) =¥ 5832

Principal for the third half-year = T5832

5832x1 :H:E»] L6556
100

Amount at the end of the third half-year = T (5832 + 466.56) = ¥ 6298.56
Compound interest = ¥ [6298.56 - 5000) =¥ 1298.56

‘a Exercise m

Find the ameount and the compound interest of ¥ 2500 for 2 years on 12% per annum.

Interest for the first halfyear = ¥ [
Interest for the second half-year = ¥ {

Interest for the third half-year = T {

What will be the compound interest on T 4000 in two years when rate of interest is 5% per annum?

Find the difference between the simple interest and the compound interest on T 5000 for 2 years at 8% per
annum.

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.

Lovely borrowed a sum of T 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.

Bindu borrowed T 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.

Find the compound interest 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,

Dinesh deposited T 7500 in a bank which pays him 12% interest per annum compounded quarterly, what is
the amount which he receives after 8 months.

% £ L m 5” + i85 5 Ea- y Yl
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8. Find the compound interest on T 1000 at the rate of 8% per annum for :I,l vears when interest is
compounded half-yearly. 2

10. Palash received a sum of ¥ 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 Farmula : 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 s very 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.1. at the end of R years is given by.

A= P[ u:J n=no of years and C.L.= AP

Example 5: Find the amount on T 25000 at 12% per annum compound interest for 3 years. Also calculate the
compound interest.
Solution:  Herep=% 25000 R=12% perannumand n=13years.
» Amount after 3years = P [.'H- i ]

&)

.7 28 28 128
25000 % =3 22 28
i s EIIEJ

3

[.f 25000

(175616

=¥35123.20

Amount after 3 years = $35123.20

And compound interest =7 (35123.20-25000)= 10123.20
Exomple6:  Find the compound interest on¥ 15625 for 9 months at 16% per annum, compounded quarterly.

Solution:  Mere, Principal (P) =% 15625, Now,. Amount, (A)=P [1 ™ %) . X 1_5,535[1,, %J
Rate(r) = 16%p.a . 5 B o
=4% per quarter =7 15@{%] = ?15&2:5.—-:—5:—51—
25 26 25 25
Time{T)=9 months =¥ 17567
=3 quarters Since, Compound Interest = Amount - Principal
o Cl=T17576-T15625=71951

Example 7 : Shrey deposited in T 7500 in a bank for 6 months at the rate of 8% interest compounded
guarterly. Find the amount he received after 6 months.

Mathematics-8
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& ‘ Solution:  Here,p=T 7500, R = 8% per annum and n = 6 months P " ;
"y R »
= AP w— A = - r.
f Amount after 6 months P[l + IIII] 12 ¥ 2 yea

1 2
=3 T.‘iﬂ'.l![1+ ]
2= 100
51 51
=T 7500 % —x— =%7803.
50 50

@ Compound Interest when Time is a Fraction

When interest Is compounded annually but time is a fraction.

Formula: If p = principal r = rate perannum andtlmea-z years,

3 ( Exﬂ‘
oo oot

; 1
Example8: Find the compound interestan® 24000 at 15% per annum for 2 iwars.

1
Solution:  Here, p=T 24000, R = 15% per annum and time =2 — years.

3
1 R | :I.+E:r.ll
.ﬁmnuntaﬂ:ra-wan:F[hr—-] x| —2 |
3 100 100

5
!'.-uﬂ'

=3 MH{H%]: ului—

100
24000 115 f
=7 Rl s

@

| i

100

a3 (3

- |2s000x(2) (3]
T ! “\22) *\20
=¥33327

Compound interest =¥ (33327 -24000) =T 9327

@ 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:  Lettheprincipal be¥ 100then

1 3
=F| 100 :t{1+—
Amount after three years f[ 100, ]

-7 [mu :(%}I_

=
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=¥1133.10
Compound interest = ¥ {133.10-100)=33.10
Mow, If compound interest is ¥ 33,10 Principal = TIIE&
Ifcompound interest is® 1, Principal = ¥ 131.10

In compound interestis =¥ 331,
100 331) _

—
rincipa 3310

Hence principal ¥ 1000.

@ Finding the Interest Rate Percent Per Annum

Example 10 : At what rate percent per annum, compound interest will ¥ 10,000 amount to ¥ 13310in three years?
Solution:  Letthe rate be R% per annum. We have, P=principal =T 10000 A amount=% 13310 and n=3 years.

o)

RV
= 13310 '-!ﬂ.'-'ﬂﬂ[l + —-]
100

13310 [ R ]*
—| L ——
10000 100

1331 [ R
— I-II_-—
1000 m:J

o) ol ()

Hence rate = 10% per annum.
Example 11 Inwhat time will ¥ 1000 amount to ¥ 1331 at 10% perannum compound interest?
Solution:  Letthetime be nyears.

Then, the amount = T[lﬂl]]xﬁé]“
11y
", 1000 [—} =131
“l10
“(E_]"_mn ) 11111:11_[_1%]“
10 1000 10=x10=10 ‘1

ERH]

S5o0,n=3
Hence, the required time is 3 years,
rlﬂ Mathematics-8
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11.

Compute the compound interest in each of the lollowing by using the formula when-
{a) Principle=%3000, Rate=5%time =2 years

{b} Principle=% 5000, Rate=10percent perannum time = 2 years

{c] Principle=3 12800, Rate = 7.5% time = 3 year

Find the amount of T 2400 after 3 years. When the interest is compounded annually at the rate of 20% per
annum.

Find the amount of ¥ 4096 for 18 months at 12.5% per annum. The interest being compounded semi-
annually.

Prasad lent out ¥ 10,000 for 2 years at 20% per annum, compounded annually. How much more he could earn
if the interest be compounded half-yearly?

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?

Compute the compound interest on T 15625 for 9 month at 16% per annum compounded quarterly,
Onwhat sum will the compound interestat 5% per annum for 2 years compounded annually be T 164,
A sum amounts to ¥ 756.25 at 10% perannum in 2 years. Compounded annually find the sum.

Inwhat time will ¥ 1000 amaunt to T 1331 at 10% per annum compound interest?

. 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 yearsy

The cost of a machine is T 175000. If its value depreciates at the rate of 20% per annumwhat will be its value
after 3 years. Also find the total deprecation.

In a factary the production of scooters was 40,000 which rose to 48400 in 2 years. Find the rate of growth per
annum.

IES.P. = C.i.e. in case of profit.
(i} Profit =SP.-CP, (i) SP. -c.p.(lm’;T "“’m‘]
) Profits= M 100 fiv) u:'.ﬂ:(..“"”.__‘f}_.?;._
CP. 1 100 + Profi
L Amount after nyears is given by A= P [l-r-]-gﬁ]
# |If the principal remains the same through out the loan period, then the interest calculated on this-
principal is called the simple interest.
# Il the rates be p% lor the first year % lor the second year and r% is the third vear then amount after i
“'P[l ouJ (” m] = noJ
FEE: 4 1 > ] I ............
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MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick (+ ) the correct options.
(a) The price atwhich goods are purchased iscalled —
[il costprice ' i} selling price [ {ill) profit
(b} Ifselling price is more than the cost price, what will happen?

(Il profit I (i} loss | (i} o profit
(e} IFC.Pis¥ 918, thenthe gain percent is —

(il 6% | iy B% |{hil} 10%
(d}) Therewillbe lossif —

(i SP>CP | i) CP>SP | {ill) C.P.=5.P.
Find the profit or loss percent ;
{a) CP = T479 Profit = 2205
(b) S, = F250 Loss = 50
(e} CP = T400 sPp = T450
(d) 5B = 360 cP = Ta00

Find discount in percent when,
{a) M.P. = T900 and S.P
{b) M.P. = 2500 and S.P = 425

1873

i) loss

| W} noloss LS

[ {iv) 12% |

{w] noneofthese |

What will be the compound interest on 4000 in two years when rate of interest is 5% perannum?
Trilok deposited ¥ 7500 in a bank which pays him 12% interest per annum compounded guartely. What is the

amount which he receives after 9months?

A shopkeeper 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 T 900; a man gain 20%. Find his cost price and the gain.

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.

compounded annually will become more than double?

What is the least number of complete years, in which a sum of money at 20% per annum

& At what rate per cent compound interest, does a sum of money become nine-fald in 2 years?
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‘C Objective Ta find a formiula for future value by using compound interest.
Chart paper, geometry box and sketch pens.

Materials Reguired

a
ivity

I
: Procedure: Suppose you open an 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 5|3r|:lng:
: principal, i
1
| ]
: For calculating the future value, write P for your principal and rfor the return expressed as percent. !
1 ]
: .
: Your balance will grow accarding to the following schedute :
. |
: i
i Year Balance :
| i
| ]
: Now P !
]
| i
i r
: 1 P+—0P Let us take P - Rs 1000, r = 5%, n=5years :
. i
: r i Year Balance :
: 2 (F + —F) [h-—] !
: 1 0% Now Rs 1000 :
| ]
i %
i Youcan simplify it by noticing that you can keep out factors 5. !
: ; 1 1000] 1+ E‘ =R=z1050 !
L of 1+E foreachline. ifyou da so, the balance comes to :
i 52
| asimple pattem: 2 IM[H--E— =R51102.50 "
100 / !
: Year Balance -
: A L
' MNow p 3 mm[n — | =Rs1157.62 |i
s 100 / |
; 1 P(‘h ﬁ ‘e :
| 2 4 m{n——] =Rs1215.50 |\
: ; Wl lm :
| A (O 5 Y’ |
! 3 5 m[n—] =Rs1276.28 |
i ¢ 53 100 :
: 3 r[:nr—- |
I 100 4 i
! i
: Y "
! 4 P(1+ — !
i 100 - :
J i
I | ]
I ]
| i
i i
| ]
| i
* i




./ Quadrilateral Definition :

The figure made up of the four line segments is called the quadrilateral with vertices A, B, Cand D.

i
-.__.-'l-.._ . |A|_ E 'q'f- I,-E
||I 'll
|I ||l
P A= ]
AC B / |
: r /
/ ]
b el c p C D
% i ()
D

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 their ending=points.

The quadrilateral with vertices A, B, C and D is generally called the quadrilateral ABCD.

@ Various Types of Quadrilaterals :

(i} Parallelogram : A guadrilateral in which both pairs of opposite sides are parallel and equal is called a
parallelogram, written as || gm. or AB || DC.

(i) Rectangle: Aparallelogram each of whose angle is 90°,(right angle) is called a rectangle, written as AB || €D,
AD || BCand LA=£B= £C=£D=50",
[iii} Square: Arectangle having all sides equalis called a square.

/

A

B A iy
(i

A

B

(i}

[v) Trapezium : A quadrilateral inwhich two opposite sides are paraliel and two opposite sides are non-parallel is

called a trapezium.
In fig, ABCD is a trapezium in which AB || DC.

Trapezium is said to be an isosceles trapezium if its nonparallel sides are equal.

Thus, ABCDis asis isosceles trapezium if AB || DCand AD=BC.
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n # (v} Rhombus : A parallelogram having all sides equal is called a rhombus.,
{ - Infig, ABCD is a rhombus in which AB || DC, AD || BCand AB=BC = CD=DA.
[wi) Kite ; Aguadrilateral in which two pairs of adjacent sides are equal is known as kite,

A quadrilateral ABCD is a kite, if AB=AD, BC=CDbut AD #BCand AB2CD.

-

X'u...r

D
__.f’c\.x i': x.--’ﬂ h“‘“-x
* ey, - \"‘u‘_
g, i b
_,./f H\"‘-. * b .'llr ¢
& .'
B P % |/
i ", o i _,."rl
o -.H..-‘ | \‘-. /
'\-_\_x"‘-’__.l A H' 'h_"||,
A B
() iv] i)

Result on parallelogram :

Ina parallelogram

(il theopposite sides are equal;

(ii) theopposite anglesare equal;

(i) diagonals bisect each other.

Proof: Letus consider a parallelogram ABCD, Draw its diagonal AC. Now, in triangles ABC and CDA, we have
L1 = £2 (Alternate angle)
£3 = £4 [Alternate angle)

DJF ]
AC = AC (Common) L/ /_.,.-"'M "//!7
NG f
A E /

o AABC = ACDA (ASAproperty)

5o, AB = CDandBC=DA B
Also, 8. = ZD
Similarly, by drawing the diagonal fig BD, we can prove that

AABD = ACDB

Fromthis, weget £A= £C
This proves (1), (i) and {iii).

Inerder to prove (iv) let us consider a parallelogram ABCD. Draw its diagonals AC and BD, intersecting each other at
a point O,

In triangles OAB and OCD,
We have AB = CD (opposite sides of apara.)

LC0D = JAQB (Vertically opp. angles)
£DCO = £0AB (Alternate angles)
S AOAB = AOCD
Hence, OA = OCandDB=0D.
This shows that diagonals of a parallelogram bisect each other.

Mathematics-8
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: ‘ Remark 1 : A rhombus, a rectangle and a square are special types of parallelograms. 5o, all the properties of
"‘ - parallelogram are satisfied in each of them

The converse of the above properties :

(i) Aquadrilateral is a parallelogram, if its opposite sides are equal.

(ii) Aquadrilateralis a paralielogram ifits opposite angles are equal.

(i} Aquadrilateral is a parallelogram if it has one pair of opposite sides parallel and equal.
[iw} Agquadrilateral is a parallelogram if it has one pair of opposite sides parallel and equal.
Remark 2 : Since opposite sides of a parallelogram are equal, therefore perimeter = 2(/+ b),
Where | and b are the lengths of its two adjacent sides.

Diagonal properties of rhombus : The diagonals of arhombus bisect each other of right angles.
Proof: We have proved above that the diagonals of a parallelogram bisect each other.

But, we know that every rhombus s a parallelogram.

So, itfollows 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 AC and BD which intersect at a point O, Now, in triangles COD and COB, We have

D = CB {sides of a rhombus)
€O = OC {common) Px . /ﬁ::
oD = OB | Oisthe mid point of BD) \
ACOD = AcoB ‘ \g II'III
S0, ZCOB = ZCOD >
But, COB+COD = 2rightangles  (linear pair) ﬁ:'..-’ : ~ Ilk B
el ZC0B = LCOD=1rightangle
Hence, the diagonals of a rhombus bisect each other at right angles.
Summary : We may summarize the properties of arhombus as follows : sum of angles of a
(i) Alithe sides of rhombus are equal. quadrilaterals is

always 360°

(ii) Theopposite sidesofarhombus are parallel.
(iii} The adjacent angles of arhombus are supplementary.
[iv) Thediagonals of a rhombus bisect each other at right angles.

Diagonal properties of rectangle :
Property 1: Each angle of a rectangle is aright angle.

Property 2 : Let ABCD be a rectangle such that, £A = 90", we have to prove that each angle of a rectangle ABCD isa
right angle. for this, we have toshow that £B= £C= £D=90"

Since ABCD isa parallelogram.

AB=DC,BC=ADand £A=2C, ZB= 2D,

Hence, £C=90"

Now, AB || DCand AD intersects them at A and D respectively. [ LA=90")
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e LA+ £D = 180"

{- ’ Hence g0°+ 2D = 180°

5o, ZD = 180"-90"=90"
But, ZB= ZD
£B = 90°
Hence, £A=SC=.D= 90" A B

Property 2 : The diagonal of a rectangle are equal.
Proof : Given a rectangle ABCDin which AC and BD are its diagonals.

Toprove AC =BD
Proof A ABD and A BAC, we have D £

AB = BA {commaon) g j;f"

ZA= /B {each equal to 90°) e -

= o
AD = BC (opposite side of a || gm) oy
-
s AABD = ABAC ;f-*'

Hence = BD = AC. A= B

iagonals of a rectangle are aqual,
-/ Properties of Square

Property : The diagonals of a square are equal and perpendicular to each other.
Given Asguare ABCD whose diagonals AC and BD intersect at 0.

To prove AC=BD and AC_L BD,
Proof: In AABC and A BAD, we have
AB = BA {common)
BC = AD {sides of a square)
LABC = ZBAD {eachequal to90%)
5 AABC= ABAD . :
Hence, AC = BD AL “B
Now, in A ADB and ADD, we have !
OB = 0D (diagonals of a || gm bisect each other)
AB = AD {sides of a square)
AD = AD {comman)
s AADB = AAOD
ZA0B = SAOD
But LADB+SA0D = 1807
LADB = ZADD=890"
Thus, AQ L BD, AC L BD
Hence AC=BD and 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 e :
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y # Summary : Inasquare;
- (il allthesidesare of the same length.

(ii) eachangleisrightangle.

(i) thediagonalsare of equal length.

() thediagonals bisect each other at right angles.
Mustrativie Examples

Exompie 1:

Solution :

Exampile 2
Solution:

Example 3 :

Solution :

7 o

agh 35‘ g “ Xs S e p g 4¥

Inthe adjacent figure, ABCD is a parallelogram in which £DAD = 40°, Z#BAD = 35" and £ COD=65"

calculate: D — C
oy P
() ZABO (il £oDC f Ja“
(i) £ACB (v} £CBD ;E-
ml’-__.- \\'-\.
e N
We have B, —

£ A0B = COD=65"|opposite pairofangles]  (vertically opposite £5)
But, the sum of the angles of a triangles of 180°,
. ZABOD = 1B0"—{35+65)=80"
Z0DC = £ABOD=80" [Alternate angles]
LACB = S DAD =40° [Alternate angles]
Now, LA+ 2B = 180°
75°+ .28 = 180"
50, £B= 180"-75"
LB = 105"
2 L£ABOD+ SCBD= 105"
or £CBD = (105°-80")=25[.. ZABO=280"]
Show that a cyclic parallelogram is a rectangle. =
Let ABCD be a cyclic parallelogram, o 9

We know that the sum of the opposite angles of 4 N
acyclic quadrilateral is 180°. f \

s LAY LC180 ) i
We also know that the opposite angles of a
parallelogram are equal. AY f

£A=LC Sl N /
From (i} and (i) we get
LA=LC=90"
Hence, ABCDis arectangle
In a parallelogram the sum of any two adjacent angles is 180° or in a parallelogram, two adjacent
angles are supplementarny. D, B o
Let ABCD be a parallelogram. ||' I|.'
Then, £A, £8; £8, £C; £C, £Dand £0, ZA are f |

four pairs of adjacent angles, we have to prove ,'I |
|
that. | |

® 4 2 W FC D 40



Exampled ;

Solution ;

Example 5 :
Solution :

Exarmple 6 :
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LA+ ZB=180", LB+ LC=1B0", £LC+ £D=180", LD+ LA= lﬂﬂ;.ln a parallelugram‘.}

ABCD , we have AD || BC and transversal AB intersects them at A and B respectively.
LA+ £B8=180°,

Similarly, we can prove that £B+ £C=180", £C+ . D=180", £D+ £A=180"
Three angles of a quadri lateral are 60°, 75 and 100", Find its fourth angle.
sum of three angles = 60°+ 75" + 100" = 2357

we know that sum of all angle of a quadri lateral = 360°

.. Fourthangle =360"- 235" =125"°

Hence, the sides of the parallelogramare3x3m=9mand5x3m=15m

One of the diagonals of a rhombusis equal to one of its sides find the angles of the rhombus.
Let ABCD be a rhombus such that its diagonal BD is equal to its sides.
Thatis, AB=BC=CD=AD=BD D

—>C
A ABD and BCD are equilateral \ /
LA = LC=60 o /
Ty

Now, ZA+<ZB = 180"
60"+ £B = 180" .
2B = 180°-60"=120" A g

Hence, £A=60"= . Cand £B=/D=120

Find the length of a side of the rhombus, Whose diagonals AC and BD are of lengths 8 orm and 6 om
respectively. Let AC and BD Intersect at O. Since the diagonals of a rhombus bisect each other at right

angles. D

A

AID=IA.C=1 xBcm=4cm P4 N

and BO=18D=1x6cm=3cm
Since ADB isaright triangle right angled at 0. pﬁi G 2 C
therefore, by Pythagoras theorem "~.L\ /
AR =0A"+ OB y
AR =4"+3' . (W
AB'=1649 h\_ﬁ /
AB'=5 = A B=5cm A
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2P b
.'." ‘ Example 7 : PORS s asquare. PR and 50 intersect at 0. State the measure of 2P0
oL f Solution : Since the diagonals of a sguare intersect a right angle. Therefore, £ POQ=90"
5 R
Exomple8:  PORSisasquare determine 2 SAP. I 1Y]
Solution : PORS s a square, x ¥ 4
PS=RSand £PSR=90" ,'}HH
Now, in PSR, we have !,2,,;’ ' K"\-.__
PS = SR P -Q
ek N | |.-. Angleocpp.toequalsides are equal]
But, Z1+L2+P5R = 180" [ LPSR=90%
21+90° = 180"
50, 21 = 90°
L1 = 45*
"d Exercise m
1. Themeasure of one angle of a parallelogram is 70°, What are the measures of the remaining angle ¢
2. Twoadjacent anglesof a parallelogram arein 1: 2. Find the measures of all the angles of the parallelogram.
1.  Thesum of two opposite angles of parallelogram iz 130”, Find all the angles of the parallelogram.
4. Inthe below figure 1, ABCD is a trapezium in which AB || DC. If £A = 60° and /B = 40", Find the measure of its
remaining two angles.
b C
5  Show that a diagonal of a parallelogram divided it into N\,
two congruent triangles, : M
."I h
-IIIIII .I'}.
A." Fﬂ: o B
Fig. 1
6. Inaparallelogram ABCD, the diagonals bisect each other at 0. £ABC=30°, #/BDC=10"and £ CAB=70" Find
ZDAB, ZADC, £BCD, £A0D, £DOC, £BOC, £A0B, £ACD, £CAB, £ADB, £ACB, £DBCand 2 DBA.
7. Infig. 2, BDEF and DCEF are both parallelograms. Is it true that BD=DC?

7 a2

D N e al, X g % )
b sw OBP IF TR L F2e BE S 4¥
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ﬁ" # 8. Infig.2, suppose it is known that DE = DF. Then, is ABC isosceles?

5. Diagonals of parallelogram ABCD intersect at O as shown In fig. 3, xy contains o, andrm\2are point on
opposite sides of the parallelogram. Give reasons for each of the following :

(a} OB=0D Dy €
(b) ZDBY=.DOX -‘i*x:ﬁH f_,.f"'
(c) ABOY=ADOX .
(d) £BOY=.£DOX P e o
-
: Fig, 3 .

10. Draw aparallelogram ABCD, inwhich AB=4 cm, AD =3 emand £ BAD = 60" measure its diagonals.
11. Draw aparallelogram ABCD, if AR =5cm, AD =3 cmand BD=4.5 crm measure AC.
12. Thediagonalsof a parallelogramare not perpendicular. Is it a rhombus ? Why or why not 7
13. ABCDisarhombus. If £ZACB=40", find ZADB.
14. |fthe diagonals of a rhombus are 12 omand 16 em, find the length of each side.
15. Constructarhombuswhose diagonals are of length 10 cm and 6.cm.
16. Draw arhombus, having each side of length 3.5 cm and one of the angles as 407,
17. ABCDis rhombusand its diagonals imtersect at O,
(a) BABOC= ADOC?Statethe congruence condition used 7

(b) Alsostateit ZBCO=.2DCO.

18. ABCD is a rhombus whose diagonals intersect at O. If AB = 10 cm, diagonal BD = 16 ¢m, find the length of
diagonal AC.

18. Thesidesof a rectangle are in the ratio 3 : 2 and its perimeter is 20 cm. Draw the rectangle.

20, Thesidesofarectangle are in the ratio 5: 4, Find its sides ifthe perimeter is 90 e,

21. Draw asquare whose each side measure 4.Bem.

22. In the adjacent figure, ABCD is a rhombus whose diagonals D =
intersect at 0. If AB = 10 cm and diagonal BD = 16 cm, find the B ,",".I
length of diagonal AC. \ \ Fa
[Hing OB =&cm, AB = 10 cmand £ ACB =right angle] I". H{}é‘i "\
0A’ = (AB°~0B') (by Pythagoras Theorem) \I / m \
Now, AC =2 OA e N

. AILK II'I' B
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i’ 23. Which of the following statements are true:

‘4

e "-r o

¥

‘I

Y

o
14
-

-
-

(a)
(b)
(c)
(d)
(e
(f]

(g
(h)

Rhombus has only two pairs of equal sides.
Rectangle’s diagonals are equal.

Square has allits sides of equal length.

Rectangle’s diagonals are perpendicular.

Square diagonals are equal to its sides.

Rhombus has all its sides of equal length,

Rectangle's diagonals are equal and bisect each other.

Rhombus is a parallelogram,

Aquadrilareral is a polygon of four sides.
In quadrilateral if each of its angles is less then 1RO, then it is convex.

The sum of measures of the angles of a gquadrilateral is 360

The sum of the measures of exterior angles of a polvegon s 3607
A parallelogramis a quadrilateral with opposite sides parallel.
Ina parallelogram, opposite sides are equal.

Ina parallelogram, opposite angles are equal.

Inaparallelogram the diagonals bisect each ather.

Ina parallelogram, two adjacent angles are supplementary.

A quadrilateral, whose ane pair of opposite sides is parallel is called a trapezium.

If non parallel sides of trapexiom are equal, it is called isosceles trapexium.

A parallelogram, whose all sidesare equal, 18 called a rhombus.

The diagonals of a rhombus bisect each other at right angles.

If all angles of parallelogram are 907, i is a rectangle.

The diagonals of a rectangle are equal and bisect each other.

If all angles of a rhombus are right angles, then it is a sgquare.
Diagemals 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.
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1. MULTIPLE CHOICE QUESTIONS (MCOs) :
Tick {+ ) the correct options.
la}  ifthediagonals of a quadrilateral bisect each other, then it must be |
{1} Square [ii] Rectangle (i) Rhombus (L) Parallelogram
(b}  The sumof angles of a guadrilateral is :
{i) 90" (i) 180° | (i) 270" [{iv] 360"
{c]  Ifthe three angles of a quadrilateral are 75" each, then its fourth angle must be:
{1} Acute (i) Obtuse | (iii] Right '{v] None of these
(d}  Theguadrilateral which is equilateral but not equiangularis :
(1) Square [il] Rectangle | {iii) Rhombus |{1v] Trapezium
(el  Aquadrilateral which is equiangular but not equilateralis:
{1} Rectangle (i) Square | {iii} Rhombus |{iv) Trapezium
ifl  Aquadrilateral which is both equiangular and equilateral is ;
(1) Kite | [ii} Rectangle | [} Squara v Rharmbus
gl  Themeasure of each angle of a convex polygon is
(l)Morethan180° (i) Less than 180" | (1) Equal to 180" v} None ofthese
(h}  Isthe number of sides of a polygon same as the number of angles 7
i) Yes | (i) No (111) Do not know I 1¥] May be
2. Inthe adjoining figure, ABC i isa right-angled triangle and O is the mid point of the side opposite to the nghl:
angle. Explain why Q is equidistantfrom A, Band C. (The dotted lines are drawn additionally to help you)
3. Intheadjoining figure, both RISK and CLUE are paralielograms. Find the value of x,
K E =] u
a0 A
V- 7
R I C L
4. Statetrue (T)orfalse (F):
(a) Al parallelograms are trapezium,
(b)  Everysquareisarectangleaswell asarhombus.
(c}  All rectangles are squares.
(d} Al rhombuses are paralielograms,
(e}  Allsguaresaretrapezium.
(f}  Alltrapeziumsare square.
Mathematics-8
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y # 5. Find the value of x, if the two adjacent angles of a parallelogram are (3x=4)" and (3x+16)°. Also, find the
¢ measure of each of its angles.

if the sides of a square are {5a = 17} cmand (2a + 14) cm, then find the length of its sides and diagonal.

. . T . | e e . | T . T e s -

‘a'b Objective :  Toverify the properties of a square by paper folding.
- "m FMaterials Required : A sheet of paper, pencil, scissors.

I

Procedure :
Step L. Take a rectangular sheet of paper.

Step 2. Fold itas shown in figure and cut off the extra portion.
D C D C

i (i) (i ()
Stapl.  Unfold the sheet and vou get a square ABCDwithcrease AC as diagonal.
Step 1.  Folditalong BD and you getanother diagonal with crease BD.
Insquare ABCD, you observe that:
{ij AB=BC=CD=AD
(i} mLA=mLB=msiCameD=90"
(i) AC=BD
(v) DA =08=0C=00andACLBD.
Thus, all the propertiées of a square stand verified.
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Revision Test Paper-lll

(Based on Chapters B to 9)
A, Multiple Choice Questions [MCCs)
Tick |+ ) the correct options:
1. IfC.Pis?850andS.P.isT 918, then gain percent is -
(a) 6% 3 b 8%
(c) 10% O @ 12%
2.  Asolid figure bounded by the six rectangular facesisa
{a) cube {} (b} ceylinder
(¢} cuboid {:} {d} prism
3.  Thesum of angles of a quadrilateral is >
(a) 270° Oy b 3600
(c) 180° 3@ oo
4.  Aguadrilateral has glements.
fa) 8 {}{m a
(c) 10 O s
5. Theadjacentanglesof arhombus are .
(a) equal 3 (b unequal
(c) Supplementary 3 @ non-supplimentary
6.  Which of the following is a palyhedron?
{a) Sphere O {b) Cone
(¢} Cylinder Y (@) cube
7. lsthe number of sides of a polygon same asthe number of angles?
(a] No {:} (b) Maybe
(c) Yes 3 (@ Donotknow
8. Which oneisthe circumference of the circle?
fa) 2m SR EL
(@ 2ar @ e
Mathematics-8 " <
. o u ey "
rd & A E"x_l_ EF’ :.,"Ea

e Sl
(" e CC GO GO GO GO GG 8O

&



9. Eachdiagonal of a parallelogram divides it into
{a] twocongruent triangles O (b} twoegualtriangles {}
(e} twoequal squares O (d) noneofthese D
10, Adjacent angleshave
(a) Commonangle {:} (b} Opposite angles O
(c] Commonside {} {d} Oppositesides O

Fillin the blanks of the following :

1. Profitorloss percent is alwayson =

2. Anarcofacircle greater than the semicircleiscalled ...

3.  Thefigures consisting of four line segmentsarecalled ... ..

4, Twosides having a common end point known as
Inarectangleeachangleis . ..

The diagonats of a squareare...... ... and

guadrilateral if all verticeslie on circle.

Iftwo parallel linesare.............. rrre Sl by transversal then alternate interior angles are equal.

5
b
7.  Aquadrilateraliscalleda ... ... ... ...
&,
8

Apyramid with a triangular baseiscalleda . ... ... . ... .
10. Thesumofanglesofaquadrilateralis...........
Write 'T" for true statement and 'F' for false statement :
1. Profit=SP.+CP.
2, Rectangle’s diagonals are equal and bisect each other.

Acuboid s called cube when the length, breadth and height of the cuboid are equal.

The eight elements of quadrilateral are four sides and four edges.

3,

4,

5. Thesum of the angles of a quadrilateralis 180,

6. Aparallelogram having all sides equal is called rhombus.
7

The angle inasemicircle is a straight angle.
8  The measure of an arc AB of a circle with centre O is AOB,

9, Thediagonals ofasguareare equal, but not perpendicular to each other.
10. Aquadrilateral has four diagonals.

GG G aaaa S 8O
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Area of Triangle and ™
Parallelogram

3

@ 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, a triangle and a trapezium,

@ Some Definitions and Properties

Rectilinear figure

A figure 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 a common end point.

Clearly, a rectangle, a square, arhombus, 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 measurementof area

A square centimetre [cm’ or sq. cm) is a standard unit of area and is defined as follows.

A square centimetre is the area of the region formed by square of side 1 cm.

Other standard units of area are square metre {cm’) sq — decimetre [dm’), sg-decametre [dam’) or an arc, square
hectometre (hm’) or hectare square kilometre (km') etc.

Other standard units of area and thelir relations are

100 cm’ = 10%10cm’ = 1dm'
100dm” = 10%10dm = 1m
1im’ =  100x100cm’ = 10000cm’
100m' = 1ldam’

or, 100m’ = ldam’ = lanc
10000 m’ = 1hm'

or 10000 m’ = 1hectare

Alzn 100 ares -~ 1 hectare
10'm’ = 1km'

Also 100 hectares 1km’

Areaof a square 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 = [/ % b) 5q.
units, Then—

1]

e

%
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llf: ? Length

I

[ Aren }units
Breadth '

Area )
Lfﬂﬂﬂ'l units.

Ji' + b

Breadth

it

Diagonal units.

1] 5
o
A B

2. Area of the four walls of 3 room : Let there be a room with length = [ units, breadth = b units and height = h

units, Then—

(i}

(i) Diagonaloftheroom= ﬂlliz + b + h* units

3. Areaand perimeter of a square :

Let ABCD be a square each of whase sides measures aunit, Then—

[il

(i)
(i)
[iv)

Area of the square

Diagonal of the square

Perimeter of the square

i

Areaof the square

@ llustrative Examples

Exampie 1 :

Area of the 4 walls = [2 (1 + b) x h] 5q. units

D e
A ‘B
@' sg. units. 2
(v2a) units
4 o units

[% (diagonals)]

A rectangular grassy lawn measuring 38 m by 25 m had been surrounded externally by a 2.5 m

wide bath. Calculate the cost gravelling the path at the rate of ~ 6.50 per sg. metre.

Solution :
Then the area of the path
Thus, AB
The area of rect. ABCD

EF
FG
The area of rect. EFGH

Also,

The area of the path

The cost of gravelling the path

Let ABCD be the grassy lawn and let EFGH be the external boundary of the path around the lawn.

[Thearea of rec, EFGH) = ({The area of rect. ABCD)
38BmandBC=25m.

(ABxBC)

(38 % 25)m’ =950 m’
(2.5m+38m+2.5m}=43m

(2.5m+25m +2.5m)=30m.

(EF % FG)

(43 % 30)m’ = 1290m’

(The area of rect. EFGH) —(The area of rect. ABCD)
(1290-950}m2 = 340m"

T(340x6.50) = T2210
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{# Exomple 2 :

Solution :

Example 3 :

Solution :

Exompled ;
Solution :

Solution:
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The length of a rectangle is twice its breadth. Find the dimensions u’r'the rectangle if its area is
288ml.

Let the length of the given rectangle be x em. then,

Breadth = 2xcm |.. Breadth=2 xlength (given)]
Area at the rectangle = (2xxx)jom'=2x cm’
But area isgiven as 288 cm’

x = 288

' = .?E =144

2
X = Jiaa
X = l2cm

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

metres. b r c
Let the other side be x metres.
Then {35) +x' = (37)2
or « =[(37)'-(35)] = 144 " q
X = 12
Thus, the other side of the rectangle = 12 metres,
Theareaat the rectangle ={35x 12)m’ =420m *’* o 8
Find the area of a sguare, the length of whose diagonal is 3 metres.
Area of the square = ¥ x(|diagonal)
= [Mx3x3]m’
= 45m’

Find the area of the square joining the mid-paoints of the sides. If the area of squareis 16 cm’.
We have,

Area of square ABCD = 16cm’
Each side of square = Jigem® = dem
In DAPS, we have

AP=)YAB=2cmand AS=¥AD=2cm.
Also, P52 = APZ + AS2 (using Pythagoras theorem)

PS= [47+47 = 32 =442

Thus, each side of square PQRS is of length 4.,'|"1|_crn.

Areaofthe square = PORS = (4+/2 em)? =32em’.




L
* Example 6 : A room is 9 metres long, 8 metres broad and 6.5 metres high. It has one door 2 x 1.5 mand three
windows each of whose dimensions are 1.5 m = 1 m. Find the cost of white washing the walls at
T3.75perm’.
Solution : Length=9m, breadth=8m, height=6.5m,
Area of room {4 walls) =  2{l+b)=xh
= 2{9+8)x65=221m
The areaof 1 door = {15=2)m’=3.0m".
The area of 3 windows = 3Ix(LS)m'=4.5m’
X Theareaof 1doorand 3windows = (3.0+45)m'=75m".
S0, Theareatobewhite washed = (221-7.5)m'=2135m’.
- Cost of white washing = ¥(213.5 3.75)=T800.63.
@
¢ I Exercise m
1. A rectangular hall 12 metres long 10 metres broad is surrounded by a verandah 3 metres wide, Find the area
of the verandah.
2. A table clothes Sm = 3m, is spreéad on a meeting table, If 25 cm of the table cover is hanging all around the
table, find the area of the table top.
3. 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 at T4 60 perm’.
q. The length and breadth of a rectangular park are inthe ratio 5 : 2. A 2.5 mwide path running all around the
outside of the park has an area of 305 m’. Find the dimensions of the park,
5. Find the area of a rectangular plot one side of which measures 35m and diagonal 37m.
B, Ifthe perimeters of two squares are in the ratio @ : b, prove that their areas are in the ratio a b,
7. A hall is 36 m long and 24 m broad. Allowing 40 square metres for doors and windows, the cost of papering
the walls at ¥ 8.40 per square metre is T 4704, Find the height of the hall,
8. 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.
9. A room 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 ¥ 4.60 per square metre.
10. The perimeters of two squares are 3.36 m and 7.48 m respectively. Find the perimeter of square whose area
is equal to the sum of the areas of these two squares.
11. Findthelength of the largest pole that can be placed in a hall that is 10m long, 10 m broad and 4 m high.
[Hint: length of the diagonal oftheroom = 7 b+ i |
12, The areaof 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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f ./ 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 is its 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.

Formula 1 : Areaofequilateral triangle :

Let ABC be an equilateral triangle whose each side is unit in length. Let applying Pythagoras thearem in DABD, we

have
ABZ = ADZ+BD2
AD2 = AB2 - BD2 A
i ]
AD = a_d@ Ja’ _a .Jr‘un'rh‘.
8 ——= f—=—x43
vl
Area of DABC - ¥ x (Base = Height)
= ¥axBCxAD a A
[1 al ,
= —xXgx — | 54, units.
.2 ﬁl_
-Ji E B D- & E
= —-H[EHEF S0 UNITS:
4

Thus, area of an equilateral triangle = [Exﬁﬁjgf] 5. units.
4

Area of anisosceles triangle
Let ABC be an isosceles triangle such that AB = AC = bunits and BC = o units. Draw AB = BC. Then, BD =DC=a/2.
Applying Pythagoras theorem in DABC, we have

A

AR’ = AD'+BD
b2 = AD'+ [ﬂ:r

2

AD' = b - a_t
4

AD = i
| g

a

a
G ih‘i":’ =Yxbasex [lequal side)’ —(base)’
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‘ Heron's Formula

.4

Let @, b, ¢ be the lengths of the sides of a given triangle. Then, 5= ¥ (o + b + ¢} is called the semiperimeter of the
triangle.

A Greek mathematician, Heron, gave the formula for the area of a triangle as

Areaoftriangle = \/s(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.

(¥ C

Let DE L AB.
Area of parallelogram ABCD :
= 2x(areaof DABD) :
= 2% (¥ = AB x DE) 5q. units :
- (AB x DE) 5q. units :
= [basex height)sq. units. -—|
A E
@ lllustrative Examples
Example 1 : Find the altitude of a parallelogram whose areais 2.25 m'and base is 25 dm.
Solution : We have,
Area of the given paralielogram = 2.25m’
Base of the given parallelogram = 2%dm= Em =2.5m
Area 225
Altitude of the given parallelogram = — ¥ Em
= 0.9m=(09x%10)dm
= Sdm
Example 2 : Find the area of a parallelogram with base Scm and altitude 4.2 em.
Solution : We have,
Base =5cmand altitude = d42em
Area of the parallelogram = Base x Height
=  [5x4.2)em'=21cem’
Example 3 : The base of parallelogram is twice its height. If the areais 512 cm’, find the base and its height.
Salution : Let the helght be x cm
5. Then,thebase = 2xem
The area of the parallefogram =  (2x=x)em’=2x2cm’
x= Jagg =16

Thus, the height is 16 cm and the base is 32 cm.

Mathematics-8 S
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.'." ‘ Example 4 : Find the altitude of a triangle whose base is 20cm and areais 150cm’. -
f Solutio We have altitude of a triang| ool
ution ; ave altitude of atriangle =
e Base
. 2x150
Here, base = 20cm and area = 150cm altitude = =15cm
Exaompie 5 : Find the area of an equilateral triangle, each of whose sides is 10 matres long.
» -,E I
Solution : The area of the triangle = T#lﬂklﬂ m
[1.73 x10x
- M}m’ [-4"?_- - 1.?3] =43.25m’
- 4
Example 6 : Find the area of an equilateral triangle having each side 4 cm.
Solution ; We know that the area of an equilateral triangle Is equal to [% {ﬂde:l’ ]51.1 units
Here, side =4 cm J_
Area of the given triangle 2 I:-E%x 4’ Jcm’
= 43cm’
Exampile ¥ : The base of anisosceles triangle is 12 cm and its perimeteris 32 cm. Find ts area.
We have, base = 12 cm and perimeter =32 cm
Solution : Let the length of each equal sides=6cm
=12
- . d3cl [\ base=12cm given)
2b+12 = 32em
2b = [32-12}em
b=10cm : Sumofequalsides= {10+ 10) = 20cm
W have 1
Base = 12 cmand equal side = 10em 3 *Basex J (equal side)” - (base)’
1
Areaofthetriangle = E ¥ 13"“4[2“}: “[11}1
= 6x,/400-144
= 6%256 =6x16
=  O6cm’
Example 8 : The area of a triangle is equal to that of a square whose each side measures 680 metres. Find the
side of the triangle whose corresponding altitude is 90 metres.
Solution: We have,
Area of the square = (60%60)m’
Areaof the square = 3600M'

— Mathematics-8
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: ‘ Altitude of the triangle = O0m

¢ . : 2xArea

e Side of the triangle = ; -
corresponding altitude

B 2% 3600 S——
- - = ;

‘.‘E l Exercise W

L Find the area in square centimetre of the triangle whose base and altitude are as under:

(a)} Base=15%cm, Altitude=8cm (b} Base=1.5cm, Altitude=8cm
(c) Base=32cm,Altitude=105cm
z. Find the area of a triangle, the length of whose sidesare 78 m 50mand 112 m.

3. The cost of painting the top surface of a triangular board at B0 paise per square metre is T 176.40. If the
height of the board measures 24.5 m, find its base.

a. Find the area of the equilateral triangle, each of whose sides measures.

(a) 18m {b} 20m D c
() 11cm

5. Find the area of a right angled triangle with hypotenuse 25 cm at
and base 7 cm, M

6. Afield in the form of a parallelogram has one of its diagonals 42
m long and the perpendicular distance of this diagonal form
elther of the outing vertices is 10.8 m. Find the area of the field.

A B
E
7. 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.
B. A rectangular field is 48 m long and 20 m wide. How many right A

triangular flower beds, whose sides containing the right angle
measure 12 mand 5 mcan be laid in this field ?

9. Calculate the area of the pentagon ABCDE where AB = AE and 8 E

with dimensions as shown in figure. lE
=
10.  Find the area in square metre of the parallelogram whose B
base and altitudes are as under: pa-
(a} Baze=10dm, Altitude=4.6dm
1 - n*

(b) Base=2m,20cm, Altitude = 60cm ¢

&
#

20 om

{c) Base=6.4dm,Akitude=25cm

11.  Find the altitude of a parallelogram whose area is 2.25 m’ and
baseis 25dm.

& us N
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# 12. The adjacent sides of a parallelogram are 10 m and 8 m. if the distance between the !urnger sidesis4 m, find
f the distance between the shorter sides.

,.‘

Y £

@ 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 Dare given, E
Let BE L ACand DF L AC. D

Then, the area of quadrilateral ABCD

= Areaof DACD + Area of DABC
= %xACxBE+%ACKDF .
= Y= AC = (BE + DF) 50. units. i .
Exampile 1 : A diagonal of a quadrilateral is 30 m in length and the perpendicular to it form the opposite
vertices are 6.8 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=30m, BE=6.8mand DF=%.6m
Now, the area of the quadrilateral ABCD = [Areaof ABC) +(Area of ACD)

= [¥axACxBE)+(¥%xACxDF}

= [[%x30%6.8)+(¥=x30x9.6)jm’

= (10Z+144)m2=246m’
Areaofarhombus

A rhombus is parallelogram in which all the sides are equal. We also know that the diagonals of a rhombus bisect
each other at right angles.

Considera rhombus ABCD whose diagonals ACand BD intersect at O.

o ¢ Area = 4x{¥x0Ax0B)
= Ix0Ax0B
= 2xWHAC=%BD

= HACx=BD

Hence, area of a rhombus =  ¥i{product ofdiagonals)

- Mathematics-8
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. ‘ Exampie 1 : Find the altitude of a rhombus whose area is 36m2 and perimeter is 36 m.
“: . f Solution : We have perimeter of the rhombus = 36m
and, area of the rhombus = 36m’
MNow, Side of the rhombus = —F-m-m—=aﬁ=9m
No.of sides 4
Altitude of the rhombus = E:Em‘m
Side 9
Example 2 : Find the area of a rhombus, the lengths of whose diagonals area 36 cmand 22.5 cm.
Solution : The area of the rhombus = ¥ x (product of diagonals)
= (%% 36%22.5) cm =405 cm’
Ewomple 3 : The area of rhombus is 72 e’ If one of the diagonals is 18 cm long, find the length of the other
diagonal.
Solution : We have
Area of the rhombus = J2cm’
Length of one diagonal = 18cm
Mow, Area of the rhombus = T2em’
¥ x 18 » Length of the other diagonal = 72
9 x Length of the other diagonal = 72
Length of the ather diagonal = 72/9cm=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. It is called an sosceles trapezium.
Let  be the height of the trapezium ABCD, Then, DL = h join AC, clearly, AC divides the trapezium ABCD into two
triangle ABC and ACD. 0 c
Area of trapezium ABCD = Area of DABD + area of DACD
Since h is the altitude of trapezium ABCD,
Therefore, it is also the altitude of DABC and DACD.
Areaof DABC =  WxABxh
and area of ACD = JxDCxh
Substituting these values in equation we get Area of trapezium :
ABCD = VexABxh+¥=CD=h ™)
= Yx[AB+DC)xH ” " ®
= ¥ x (sum of the parallel sides) x |distance between parallel sides)
Hence, the area of a trapezium equals hatf 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
is 26 cma.
Solution ; Let the altitude of the trapezium be hcm we have,
7 s Mathematics-8

‘ Y (g} =X, : = N 7 - .J
v on aE '- -?1? %4 f E%S 4 t-t.

e + § R »




.

*
% L —
Area of the trapezium = 26cm’
= % = {s5um of the bases) = Altitude =26
= M=b.SxAltitude=26
Altitude = 2x2 < gem
6.5

Hence, the altitude of the trapezium is 8cm.
Example 2 : The area of a trapezium is 352 cm'. The distance between the parallel sides is 16 cm. Ifone of the

parallel sides is 25 em, find the ather.
Solution ; Let the required side = ¥ LI

Then, the area of the trapezium = [Mx(25+x)x16]cm’

= (200+8x)cm’

But, the area of the trapezium = 352cm’

; 200+ Bx = 352

af, Bx = (352-200)=152

" ; [E} - 19
8

Hence, the otherside=1%cm.
Example 3 : Find the area of a trapezium whose parallel sides are 57 cm and 39 cm and the distance between

themis 28cm.
Solution : The area of the trapezium = ¥ = (sum of parallel sides) = (distance between them)

= [¥ (57 +39) = 2B]em = 1344 em’
ol :
- AExercise K

1. Find the area of a rhombus whose each side isof Iength 5 m and one of the diagonals is of length 8 m.

rJ

Ifthe area of arhombus be 48 m2 and one of its diagonal is 12 em. Find its altitude.

3 Adiagonal of a quadrilateral is 26 cm and the perpendiculars drawn to it from the opposite vertices are 12.8
cmand 11.2 cm. Find the area of the quadrilateral.

4, Find the area of the rhombuses whose dimensions are—
fa) 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 =25 dm.
(c) Base=150cmand30dm,Altitude=9dm.

6. The area of a rhombusis 216 cm’. If one diagonal is 18 em, find the other.

The area of a rhombus is 119cm’ and its perimeter is 56 cm. Find its altitude.
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13.

14.

15.

16.

17.

-

\..J.a

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
s 600 cm’,

The area of a trapezium is 1586 cm’ and the distance between its parallel sides is 26 cm. If one of the parallel
sides is 84 cm, find the other.

The area of a trapezium is 1080 em’, If the lengths of its parallel sides are 34.4 cm and 65.7 ¢m, find the
distance betweenthem.

The parallel sides of a trapezium are 25 cm and 13 cm; its non-parallel sides are equal, each being 10 cm.
Find the area of 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 atrapezium whose areais 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 30 om

rectangle. [ ]
A garden is in the form of a rhombus whose side is 30 metres and the
correspoending altitude is 16 m, Find the cost of levelling the garden at the rate
of? 2perm’.

The area of a trapezium is 180 em’ and its height is 9 cm. If ane of the parallel
sides longer than the other by 6 em find the two parallel sides.

10 em

50 em
M em

X fig. la)

Aplﬂﬂﬂ figure together with its interior is called the ‘region’ enclosed by the plane figure,
{a) Areaofarectangle=(length=breadth)

area area
ib} Lengths= breadth} breadth= I:iength]
fc) Dingnnﬂ|=_‘]'ﬂmmm2 +(breath)®
Areaof a parallelogram =base < height

dleed
Base = -h-EI_ng :Height =

Areaof triangle = ¥ x base « hl.*lght

2 area 2xarea
Height of triangle = Baseof triangle =
gh base 8 height

Area ol a quadrilateral = [diagonal x sum ol ofTsets on it
Areaof trapezium = % (sum of the parallel sides) x distance between the parallel side)

Standard unitof measurement of areaiscm’.
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MULTIPLE CHOICE QUESTIONS [MCQs) :

Tick () the correct options.
{a) Theareaofa equals half the sum of its paraliel sides multiplied by its altitude.

[} circle | [ii] trapezium | {iii}) triangle | (W) rectangle |
{b]  Ifthelength of the side of a square is 5 cm, then the perimeter of the square will be—

il 25ecm | i) 15cm | (i) 20cm | liw} 30cm C)
(e is the quadrilateral in which one pair of opposite sides are parallel to each other.

(i} trapezium | [b) rectangle | (i) sguare | {wv) circle -
{d] The areaof a parallelogram with base 5 cm and altitude 6 cm is—

(i %Hlﬂdﬂ' 1 i) %:dﬂt | (Wi} %:{dﬂ.{' - (v] (basexheight] |
The parallel sides of a trapezium are 12 em 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 helght are 6 cm and 12 em respectively.

The diagonal of arhombus are 16 cmand 12 em, Find its area. Also find its perimeter,

If the area of a rhombus be 48 cm’ and one of its diagonal is 12 cm, Find its another diagonal.
The area of a rhombus is 119 cm’ and its perimeter is 56 cm. Find its altitude.

The cost of painting the top surface of a triangular board at 80 paise per square metre is T 176,40, If the height
of the board measures 24.5 m, find its base.

Find the length of the largest pole that can be placed in a hall that is 10 m long, 10 m broad and 5 m high.

'.ﬂﬂmhﬂm“mmuh:dad region as shown in the figure.
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" ﬂb Objective ¢ Tofind area of a trapezium by paper activity. .

. fw Materinls Required :  Square sheet of paper, thick white sheet, marker pen, a pair uf:
scissors, geometry box, fevistick, :

= i
i

Procedure : (i) Drawatrapezium with parallel sides o and bona squared sheet of paper. :

(i} Cuttwo congruent trapeziums. Name them as ABCD and EFGH. Colour both with different,
colours [see Fig, ()], l
(iii} Arrange the congruent trapezia in such a way that they form a parallelogram as shown in Fig.,
(B).

- a+b *

Fig. (2] Fig. (b

(W) Draw AL LBE,letAL=h

Area of parallelogram ABEF area of trapezium ABCD + area of trapezium EFGH

= areaof trapezium ABCD +area of traperium ABCD
& 2 {area of trapezium ABCD] {congruent figures are equal in area)

% area of parallelogram

%m: AL %;m: +CE) % AL= % o+ Byxh

or, Areaof trapezium ABCD

% sum of the parallel sides » perpendicular distance between them.

'
§

o
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Surface Area and Yolume

@ Introduction

We have learnt in previous class how to find the volume and surface area of a cuboid. We shall learn in this chapter
about the volume and surface area of a right circular cylinder.

Formula

1. Cubold: Ifl, bandhare respectively the length, breadth and height of a cuboid, then—
(i} Volume of cuboid = {/ = bx k) cubic units,
{ii) Total surface area of the cuboid =2 (b + bh + Ih) sg. units.
{iil} Lateral surface area of the cuboid = [2{/+b) xh] 5g. units.

{iv) Diagonal of the cuboid = JI' +b" +h units

2. Cube: Ifaunitisthe length of each edge of acube, then—
(i} Volume of cuboid = @' cubic units
i} Total surface area of the cube =6a" sq. units.
{lii} Lateral surface area of the cube = 4a’ sq. units.

{iv) Diagonal of the cuboid = /3a units.

3. Standard unit of volume : The standard unit of volume is 1 cube centimetre, written as lcucmorlom’
The volume of a cube at side 1cm is em’ other standard units of volume and their relations are :
1000 mm’
1000ecm’ = 1dm'
1000dm’ = 1m’
Capacity of avesse| (s expressed in litres.
lem’ = imi
1000cm’ = 1000ml=1 litre

1em’

n

1m' = 1000lit.= 1k/ b
Right circular cylinder : In our daily life we see around us many solids like measuring jars, storage | «
tank, a circular pillar, a garden roller, circular pencil, gas cylinder etc. such solids are right circular A
cylinder. i

A right circular cylinder has two plane ends. Each plane end is circular in shape and the two plane
ends are parallel; that is, they lie parallel 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
its sides is aright circular cylinder.
— Mathematics-8
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n # In the figure rectangle ABCD revolve about its side AB and completes a full round as shown inthe €
{ : figure, ABis called the axis of the cylinder and DA isits radius.

Volume of R.C.C. | Right Circular Cylinder): Condiser a right ciurlar cylinder of raidus r and height h.
We know that the volumeof acubold = Areaofthe base = height

= [{nr') = h] cublc units

= [{nr) x h] cubic units .

—

Surface area of R C. C. [Right Clreular Cylinder) : Aright cylinder of radius rand height his shown in the figure .

Mow take a strip of paper of width k.

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 on a plane suface. We will find that stripis a rectangle of length 2rand breadth b,
The area of curved surface of the cylinder=  Area of the rectangie strip of paper.

(2 ®rh ) 5q. units
(2rrh+ (27} sq.
(2 mrh +2 e’} sq. units

Total surface area

i nrh
Volume and surface area of follow of hollow cylinder .
Letr, and r, be the external and internal raidil of a hollow cylinder and h be its height as shown in figure.

We have
(i} EachbaseSurfaceArea = m(r,'—r,’)sq. units
(i) CurvedSurface Area = 2mrh+2Rrh ﬁi !
= ‘2mh(r, +r,)sq. units I
(iii} Total Surface Area = 2mrh+2rch+2nir’ -]
= 2 he2nrhe2 mie,=r)ir, +r)
= 2;l(r,+r)h+lr—r e+ 1} sq. units f
or = 2xir +r,)h+ir =r )] sq. units
(vl Volumeofthematerial = nr’h=ar'h
= mhir,’=r, jcu. units f@
Hustrative Examples F
Examplel: Find the volume of a right circular cylinder, If the radius (r) of its base and height (h) are 7em and 15
cm respectively.
Solution : Volume of a cylinder = mr'h
Herer=7cmandh = 15cm ['."n:=§]
Volume of the cylinder = % x (7} =15 cm’
= 22x7=x15cm’
= 2310cm’

b
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An iron pipe is 21 cm long and its exterior diameter is 8 cm. If the thickness of the pipeis1emand "o
iron weight is 8g/cm’, find the weight of the pipe.

Solution : The external radius of the pipe =  4com
The internal radius of the pipe = ([d=1)em=3cm
The external volume = [% xdxdx2]1]cm’
= 1056 cm’
The internal volume = ;;h x3x3x21]cm’
= 594cm’
The volume of the metal = {1056 -594 jcm’
= 4bZcm’
The weight of the pipe = 4:;_;? kg. = 3.69 kg.
Example 3:  Arectangle piece of paper of dimensions 22 cm by 12 cm. is rolled along its 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 22em.
Let r be the radius of the cylinder.
Theni:;r:llur.r = [Zlhuxz:l-%:m
F= 3 emandh = 12em
50, the volume of the cylinder = nr'h
: [E;-:-% ® %xﬂ]sm;m’
Exompled:  The thickness of a hollow wooden cylinder is 2em., It is 35cm long and its inner radius is 12em. Find
the volume of the wood required to make the cylinder assuring it is open at either end.
Salution : We have 22 cm f_—:;
r = inner radius of the cylinder = 12ecm
Thickness of the cylinder = Z2cm
5 R=outerradiusofthecylinder =  (12+2)=14cm 5
h = height of the cylinder =  35%¢cm
Volume of the wood =  wR-r)h . =
= gy X [{14) - {12)] % 35cm’
= 7 x(144+12)%{14-12)%35cm’
.
7
3 [:%ixzﬁuzussjmf
(22x26x2%5) cm' = 5720cm’
Mathematics-8 155 “
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. ‘ Exomple5: A cylindrical road roller made of iron is 1m wide. Its inner diameter is 54m and thickness of the iron
"t : sheet rolledin to the road roller is 9 cm. Find the weight of the rollerif 1 c.c. of iron weights 8 gm.

Solution :

Example 6 ;

Solution :

The width of the road rolleris 1 m
50, Height {length of the cylinder
Inner radius of the cylinder
Thickness of the iron sheet

Outer radius of the cylinder

Thus, volume of the iron sheet used

L]

-

100cm

100cm)
r=54/2ecm=27¢cm
9em

R={27+9)cm

3bcm

(mR'h = ar'h )em’
A - )= hem'
[3.14 %36+ 27) (36~ 27)100] cm’
314 . 53 x 9% 100em’
100

178038 cm3
178038x8 s
1424 304kgs.

The radius and height of a cylinder are in the ration 5 : 7 and its valume is 550cm’.

Find its radius. (m = 22/7)

Let the radius of the base and height of the cylinder be S xcm and 7 x cm then,

Volume

2 nr'h
7 ={5x)f =7x
% % 25x % Tx
22 x25x
550x"

x

550cm’
550
250
550
550
550

1 x'= 1lem

Hence, radius of the cylinder=5xcm [S= 1 )cm=5cm.

The volume of a cylinder is 448 mem' and height 7em. Find its lateral surface area and total

surface area.

Lot the radius of the base and height of the cylinder be rem and hem,

Then, h

Mow, volume
nr'h

7

nm ~ ':'-' :u

o

Tcm (given)
448 mem'
448n
448 _ ga
Fj
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‘ h - = -:_—
— \ -
r = 8cm -
Lateral surface area = 2whem’
= Irz—}r%xﬂx?cm’=351cm’
Total surface area = |2nrh+2nr') cm’
= 2nrfhoarfem’

2% 22 w8 x(7+8)em’

7
5280 cm’ = 754.28cm’
7

Exampie 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 (n=22/7)7

Solution : Area covered = curved surface x No, of revelution
Here, r= H = Jamandh=2m
Curved surface =

I hm'= 2 x%,? x2=88m

Area covered = curved surface x No. of revolution
(BB=xS)m'=44m’

Exomple3:  How many cubic metres of earth be dug out to sink a well 22,5 m deep and of diameter 7 m? Alsa,

Solution Volume of earth to be dug out

find the must cost of plastering the inner curved surface at T 3 per square metre,
Volume of the well

[21—‘!-:? H x22. E]m’
BE6.25m"

1}

Areaof the inner curved surface
22 7
Il-l—x X = ::21.5 m’
495 m’
T(495x3)

T1485.

Cost of plastering the inner curved surface

) - Exercise

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.

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 T80 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.

Mathematics-8
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10.

11.

12.

ia.

15.
16.
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 10cm 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 £q. cm. 115 curved surface are one-third of its total surface area.
Find the volume of the cylinder,

A rectangular vessel 22 cm by 16 cm by 14 em is full of water. If the water is poured into an empty cylindrical
vessel of radius of 8cm. Find the height of water in the cylindrical vessel.

The volume of a 1 metre long circular iron rod is 3850 cm’, Find its diameter,

The cost of painting the total outside surface of a closed cylindrical oil tank at 60 paise per sq. dm is ¥ 237.60.
The height of the tank is & 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 mand depth 2 m. In how much tima will the cistérn 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
whaole 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 B 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
ind4B09 sq cm, anea of base ring is 115.5 5q. crm 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 3.5cm,

When 1 cubic an of copper weights 8.4 gm. Find the length of 13.2 kg of copper wire of diameter 4mm.
Two circular cylinders of equal volumes have their heights inthe ratio 1: 2. Find the ratio of their radii,

The inner diameter of a circular well is 3.5 m. Itis 10 m deep. Find the cost of plastering its innercurve at T 4
per5q. meter.

@ 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,

.’d.-rlﬁﬂ
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: # Right circular cone : A right circular cone is a solid generated by revolving a line segment

'ﬂ : which passesthrough a fixed point and which makes a constant angle with a fixed line.

In the figure V' is a fixed point, VA is the revolving line with VO. VO is a fixed line. When the
VA revolves around the fixed line VO such £ 0VA remains same in very position of A, A right
circular cone is generated.

The fixed point V is called the vertex of the cone.
The fived line WO is called the axis of the cone.

A right circular cone has a plane end which is in circular shape. This is called the base of the cone.

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 will fill the jar completely. Thus, we conclude that—

3 (Volume of a cone of radius rand height h )
= [ Volume of a cylinder of radius rand heighth)
= nr'h cublc units.
- Volume of a cone of radius rand helgh h = E m"h:I cubic units,
Also, Volume of the cone of radius rand h.
= % x(mr'h)xh

1
= 3 *|Areaofthe base)x height
Surface areaof a right circular cone :

Experiment: Let the hollow right circular cone of radius r, height hand slant height | as show in figure. The base
of the coneis circle of radius r.

Thus,

Length of circular edge = 21r and , Area of the plane end = ir’ cut the cone along the slant /‘1'\

height WA and spread out it ona plane surface. You will find that the spread out figls a BB
sector of a circle of radius equal to the slant height | of the cone and whose arc s equal to i/ I
the circumference of the base of the cone. ’;‘ \

.~ Curved surface are of the cone / "\,'

:
;
=
:
\

 (arc length) x (radius)
x27rl =mrl

1
Pt [
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Also, 1

‘ The area of the curved surface of a right circular cone of radius r and slant height | is given by,

= Trl

1 o
2

rl

{circumference of base) = (slant height)

Total surface area of the cone

=eurved surface area + area of the base

=1l + el = nrl+r)

The curved surface area of a caone s also called the lateral surface area.

Mustrative Examples

Exomple 1 :
Solution :

Exaormpile 2 :
Solution :

Find the volume of a right circular cone 1.02 m high, if the radius of its base is 28 ecm.
We know that the volume V of a right circular cone of radius rand height his given by,

V= % nr'h

Here, r=28 cm and h =1.02m = 102 cm

N [; 22 28%28x lﬂ'J

=83776 cm’
The volume of a cone is 18480 cm’. If the height of the cone s 40 cm. Find the radius of its base.
Let the radius of the cone be rcm.

We have h =d40em
and 1 o8 V =1B480cm’
;. @fts xr x40 _ jpasp

N, 18480 x 3= 7
22 x40

..,|'441 cm  =2lem

The base radii of two right circular cones of the same height are in the ratio 3 : 5 find the ratio of
their volumes.

Let r,and r, be the radii of two cones and v, and v, be thelr volumes let h be the height of two cones.

=441

Thenu,:%:r.'h, '—%
1orin
= J:ﬂ: :=E 3 ::J.::E
'U', %J‘tl}jh I 25 -

A conical tank Is 3 m deep and its circular top has radius 1.75m. Find the capacity of the tank in
kilometers,
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Exomple 5.

Solution :

Exaompie & :

Solution

Mathematics-8

,.‘

Wehave, r=1.75mandh=3m. "
Capacity of the tank = % mrh,

HEHI.E#LTEI ¥x3Im'

F
= 9625 m’
= 9.625 Kiloliters.
The diameter of a cone is 14 cm and its slant height is 9 cm. Find the area of its curved surface.

We know that the area S of the curved surface of a right circular cone of radius V and slant height | is
given by,

-

L |

5 = mrl

Here, r

M em=7cmand/=9cm
2

5 =%:lﬂ:'.n'mSh:r'r'n'-—l."?‘rE:l‘r'nE

The radius of a cone of radius 3 cmand vertical height is 4 cm. Find the area of the curved surface.

Wehaver=4cmandh=3cm. J:\

Let | cm be the slant height of the cone. /
Lo N
o
f

Then,

= e
~, Area of the curved surface = r::_;z ————

=[T“"#5}m‘
=52.85cm’

How many lead shots each .03 cm in diameter can be made from a cuboid of dimensions 9 cm =
1lem=12cm?

The volume of the cubeid = (9 % 12 = 11} em' = 1188 cm’)
The radius of cone lead shot = [% ] em =0.15¢cm’
The volume of one lead shot

= [g:%:u.zsnuﬁxu.u] cm’ = [i ] cm'

Volume of cuboid
Volume of 1lead shot

7000
99

- The number of lead shots =

[115! x

:
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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 r be the radius of both the cylinder and the cone.

10.

11.

Let h 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,

2rxrh = arl
2R =]
h 1
I 2
h:l = 1:2

‘fi Exercise m

Find the volumes of the cones whose dimensions are -

(a) baseradiusis=3.5cm, height =12m

{b) basermadiusis=5dm, height =10.5cm

{c) baseradiusis=21cmheight =15¢cm

Find the total surface area of a cone, if its slant height is 9 m and the radius of its base is 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 cm' . Find the area of the
curved surface.

Thevolume of a right circularconeis 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.

A right triangle with its sides 5cm, 12 cm and 13 cm is revolved around the side 12 cm, Find the volume of the
solidsoformed.

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 em. 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 valume 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 eylinder 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.

Mathematics-8
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’.’ # 12. If the height of the cone is doubled and the radius of the base is kept the same as heﬁe, find the change in

- volume.

@ 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 inthe shape of a ball are known 1o have the shape of a sphere. We shall learn about these and

their formula will be applied to solved some problems. o
Definitions : f -
Sphere : The set of all points in space which are equidistant from a fixed point, |" ,{
iscalled a sphere, X )
The fixed point is called its centre and the constant distance is called its radius, g \‘\_.-//

In this fig. O is centre of sphere and POP is diameter and OP is radius of sphere.
Intersects the sphere at a point P such that as,

Hemisphere : A plane through the centre of a sphere divides the sphere into L .

two equal parts, each of which is called a hemisphere.

Spherical shell: The difference of two solid concentric spheres is called a spherical shell. Hemisphere
Aspherical shell has afinite thickness, which is the difference of the radii of the two solid spheres which determine it.
Volume of a sphere :

(] Thevalume Vof asphere of radius ris given by,
V= % ar'cubicunits,
{iiy Thevolume Vofa hemisphere of radius ris given by,
V= ; Jr cubic units.
(i} Curved surface area of hemisphere
= {277’} 5q. units
[iw} Total surface area of hemisphere
= (2r +2r)
= {37r') 5q. units
{v) Thevolumevofaspherical shell whose outer and inner radii are A and r respectively is given by,

4 _
V= 3 a (R"=r") cubic units.

— Mathematics-8
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. # Surface area of sphere :

¢

- f We state the foliowing formulas without proof:

(i)  Surface areasofasphere of radius ris given by,

s = 477 sg.units

(i} Curved surface area of a hemisphere of radius ris given by,

% = 27r sq. units

(iii} Total surface area of a hemisphere of radius ris given by,

r=2nr+ar
= 3nr'sg.units

(iv) WRandrare outer and inner radii of a hemisphere shell then outer surface area =47+ 5q. units,

IHustrative Examples

Exampie I : Find the volume of sphere of radius 7 cm.

Solution:  Thevolumeofsphere= V= ; ¢’ cubicunits
Here, r=Tem

& 22
= —R=—=XTxTxTcm
b

=1437.33cm’

Exaompie 2 : The curved surface area of a square is 1386cm’. Find its volume,

Solution : We know that the curved surface area of a sphere = 417 em’
dxr' = 1386
hﬂ s’ = 1386
7
7 1| 441
= mx— - [P —
[ 11“4] a
e- 481 1% 2
4 Va2x2 2
4
-, Thevolume of the sphere = Em"
i EHE,EKEKH]:,“&
yils ¥ & F 2




A hemisphere bowl is made of steel sheet 0.5cm thick. The inside radius of the bowl is L
4 ¢cm. Find the volume of steel used in making the bow!l.

Solution We haver=4cm R={d+05)cm=4.5cm.
Volume of theinner hemisphere = E ar
3
2 Exd x4 4]m‘
| 3 7
Volume of the outer hemisphere = % IR
1242 x45x45 :4,5]
3 7
[2 22 24
Volume of stesl used = | —x — % 4.5% 4.5 H:-ILE-— W — e d] 4#4]:1‘"’
3 7 37
) Ex_ <[ (a5 - ()" Jem’
& ?—lj (91,125 - 64)em’
21
- ﬂx:?,ufrm'l’
21
= 56.83cm
Exomple d : How marny spherical bullets can be made out of a solid cube of lead whose edge measures 44 cm,
each bullet being 4 cm in diameter,
Solution : Total bullets be x,
Radius of aspherical bullet = % cm=2cm
‘ ] ']
Valume of a spherical bullet = ; nx(2) em
A I:i HEHE]I:m"
TG
Volume of x sphericalbullets = l:%u g2 e x].;m!
volurme of the solid cube =  (d44)'em’
Volume of x sphericat bullets = Volume of cube
2 322, gux =(44)
3 7
4 22
m —X—XBxX zddxddx
e a4
A x 44 x84 x3IxT
&R Ax72x8
= 2541 cm’
Mathematics-8
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1.“ # Example 5 : Find the surface area of a sphere of radius 7 cm.

Solution : The surface area of a sphere

5 = dur

r=Tcm
L] =[4x%x?u?]cm‘

= B16em’
Exompie 6 Find the volume of a sphere whose surface area is 154 sgcm.
Solution : Surface area 154 cm’
47r'=154

4xi_znr’ = 154

154x7 49 a9 7
R PR
il e

LetV be the volume ofthe sphere. Then,

5

&« 2 T T ¥l 5
V= e B s B 0 W | P
3 F T 22

Ve [lhux?:?]cm’
-V

V= 179.66cm'

Exampile 7 : A sphere, a cylinder and a cone are of the same radius and same height. Find the ratio of their
curved surfaces.

Solution: r be the common radius of a sphere a coneand a cylinder.
Then height of the cone = height of the cylinder = height of the sphere=2 r.
| be the slant height of the cone.

N e e T

anr

S, = duarx2r =4ar

:m‘::lrruﬁ = nE=nn|'r5‘

= S=5=4xr': 4ar 1 prf5

4:4; n'r‘..l'E

" P
TR

'_
wm o
(TR
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Example 8 :

cylinder that just enclosed the sphere.

Solution ; The radius of sphere be rem ., Surface area of the cylinder

= dnrem’ =

The radius and height of a circular cylinder that just enclosed the | ' \

sphere of radius r are rand 2 rrespectively. ( )
Surface area ofthecylinder = 2arx2r

Weobtainthat = 47r'cm’ o r S

The surface area of the sphere is equal to the surface area of the r: -
cylinder that just encloses the sphere.

‘f a Exercise m

1.  Findthe volume of a sphere whose radius is:
{a) 3.5¢m (b} 10.5em (e} 4dem

2.  Findthe total surface area of hemisphere whose radius is:
(a] 21cm (b} 2.8cm {e} B3cm

3. Findthe volume of hemisphere of radiusis 3.5em.

&4.  Findthe surface area and total surface area of a hemisphere of radius 2 1cm.

5. Ashopkeeper hasone laddoo of radius 5 cm. With the same material, how many laddoos of radius 2.5 cmcan
be made,

. Asolid sphere of radius 3 cm is melted and then cast into 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.

B.  Aspherical canon ball, 28 em in diameter is melted and cast into a right circular conical shape, the base of
which is 35 ¢m in diameter . Find the height of the cone, correct to one place of decimal,

9. Acylindrical jar of radius 6 cm contains oil. lron spheres each of radius 1.5 cm are immersed in the oil. How
many sphere are necessary to raise 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. Thesurfaceareacfasphereis ﬁ!;:m’ What Is its volume?

12. Thesurfaceareaofasphereis 5544 cm’, Find the diameter,

13. The radii of a spherical balloon in creases from 7 cm to 14 cm. Compare the surface areas of the balloon in the
above two cases.
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* 14. The internal and external diameter of a hollow hemispherical vessel are 24 ¢m and 25 cm respectively. The
" ’ cost to point one sq. cm of the surface is 7 paise. Find the total cost to paint the vessel all over.
The diameter of a copper sphere |s 6cm., It is beaten and drawn into the wire of diameter 0.2 cm. Find the
length of the wire,

# The salid sphere with centre O and radius ris the region in space enclosed by the sphere.

# A plane through the centre of a sphere divides it into two egual parts each of which is called a
hemisphere, -

#  The space occupied by a solid body iscalled its valume.

# (i} Volume of a cubold =i kel cubic units.
i} Tatal surface arca of a cuboid = 2 (Ib+ bh+lh) sq. units.
flif) Lateral surface area of a cubold = (2 {1+ b}« hi] sq.units

(iv) Diagonal of acuboid (JI*+b* +h° units.

# () Volume of a cube = a'cubic units.
{lly Toral surface areaof a cube = (6a%) sq. units,
iliiy Lateral surface area of a cube ={4a) sq. units.

(V) Diagonalof acube = /3@ units

# Foracone of heighth, base radius rand slant height 1 we have
i)y F=(F+r)

iy  Volume of the cone -l% nrh ) cubic units.

i Area of curved surface of the cone = { grfsg. units.
fivi Totalsurface area of a cone = nribr) sq. units.

»~ Forasphere of radins r, we have
(1} Volumeof a sphere = |:§an:| cubic units.

i) Surface sreaof the sphere =(4 xr) 5g. units.
For a hemisphere of radias #, we have

*r

i) Volume of the hemisphere = l:agfﬂ""] cubic units,

iy Curved surface area of the hemisphere = (2nr ) sq. units.
(i) Total surface arca of the hemisphere = {3 2q, units

Y
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MULTIPLE CHOICE QUESTIONS [MCOs) :
Tick (+ ) the correct options.
fa) Totalsurface areaof the CUbeIs. ..o

(i} Gasq.unit | [t} Ba'sqg.unit {ill) 6a’unit | W) 6asq.unit
(b} Volumeof right circularcylenderis.........ooevremvcersesnes

(il =rh | {§) mrch' {l§) r'h {W} =®=r'h £
{c] Areaofthe curved surfaceofa right circular congis ... viiecnceienss

(i} % nerl | i) = fiil) mr't vl ;mrl A
{d)] Volume of asphereof radiusrisgiven by ...

(i} % nr’ | (i) § mr' (i) EEF (i} 2mr -
{e) Whatisthe surface area of a sphere of radius of Tem?

(i} 61Bcm’ | i) S5i6em’ (i) 720cm’ | (w) 616cm’
{fl  Whatis the slant height (I} of a cone if radius {r} = 3 cm, vertical height (h) =4 cm?

(i} Sem ) lii) 25cm {ili} 9cm _ 1w 16em

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 iran pipe 20 em long has exterior diameter equal to 25 em. 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 crm. 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 = 12Zm

{b) baseradiusis=5dm, height = 10.5¢cm

{c} baseradiusis=21lcmheight = 15cm

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.

Aright triangle with its sides 5em, 12 cm and 13 cm Is revolved around the side 12 em. Find the volume of the
solid so formed.

9 :

i What Is the lateral surface area of a cuboid where length, breadth and height are 2a, 2b and 2c
respectively?
2.  Whatisthevolume of a cylinder whose radius adn height 15 1 uniteach ?
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‘ a'b Objective :  Toobtain the formula of the surface area of a cylinder.
H "m Materials Required :  Aclosed right circular cylinder, drawing sheet, a palr of scissors, ruler,
Fevistic.

— P m

=~ Top S
Procedure

Step-1: Removethe topand the bottom of the circular cylinder [see fig. (a)].
These two circles are same radii.

Step-2: Cut the curved portion of the cylinder vertically as shown in Fig. (b)
and paste it on a drawing shest. You obtain a rectangle.
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Fig. [b)
Step-3: Pastethe twocircles obtained in step (1) also as shown in Fig (c). I
Fib. (<)
Step-4: Measure the radius of one of the circles. Let us write it as runits,
Step -5 Measure the length and breadth of the rectangle, Let us write these
asland h respectively,
Step-6: Butl=circumference of the base of eylinder= 2xrr.
Socurvedsurfaceareaofoylinder =  areaofrectangle=ixh
Areaof each circular reglon =
Total surfaceareaofcylinder =  curved surface area+area of top + area of bottom
= 2nrh+nr'+nr
= 2wrh+2mr'
= - 2ur{her)
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Statistics

@) 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, analyzing, interpreting and drawing conclusions from information. Itis
a set of concepts, rules, and procedures that help us to:
« QOrganize numerical information in the form of tables, graphs and charts thus organizing and tabulating data.
= |Understand statistical techniques underlying decisions that affect our lives and well-being,.
= Make informed decisions.
We need information in the form of numerical figures in various fields. Each numerical figure is called observation
and the collection of all observationsis called the data.
Collection of observations s the first step In statistical investigations.
Raw data:
A collection of observations gathered initially is called raw data.
Forexample : Lookat the following list of marks {out of 100) scored by 30 students of class Vil 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

The raw data when arrangedin ascending or descending order of magnitude is called an array or arrayed data.
=

Mathematics-8 i l'
- fa N X S Tel,. B | ==
W0l SE ezl + Ty P O




.'." ‘ Arithmetic mean:
.. f Arithmetic mean orsimply the mean of some given observations is defined as,

Mean = | Sumof the given observations
, Mumber of these observations
Mustrative examples:
Examplel: Given below are marks (out of 100} obtained by 20 students of a class in mathematics inan annual

Solution:

Exampile 2:

Solution:

Example 3:

Rt

| " X, .:- : o R < 7 - &
am 33 ' -Tf %4 Pow £ B 4%

examination:

23,75,56,42,70,84,92,51, 40,63
87,58,35,80,14,63,49,72,66,61; find

(i)  Thelowest marks obtained

(it}  The highest marks obtained

(iii) Therange of the given data

Arrange the above datain an ascending order, we get,
14,23,35,40,42,49, 51, 56, 58, 61
63,63,66,70,72,75,80, 84,87, 9

From the above data, we make the following observations.

(i1 Lowest marksobtained = 14
(if) Highest marks obtained & B2
(i} Rangeofthegiven data = [92-14)=T78

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.

Calculated mean of 15 observations =34

Sum of all these observations=[34 "15)=510

Inthese observations, 32 was misread as 23

Correct sum of these 15 observation=510-23+32=519

Hence, cormect mean = [%} = 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 boys is 154 cm. Find the mean height of the whole class.

Mean height of 25 boys = 15Bcm
Sum of the height of 25 boys =  [158"25)cm
= 3950cm
Remaining number of boys = [40-25) = 15
Mean height of 15 boys = 154cm
Sumofthe heightsofthese 15boys =  (154715)cm
= 2310cm
Sum of the heights of 40 boys = (39504 2310)cm
= bZ2B0cm
Mean height of the whole class = [%] cm = 156.5cm.

Hence, the mean height of the whaole class iz 156.5 em.

Mathematics-8
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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 ail factors of 10.

Find the mean of first 10 even natural numbers,

The marks obtained [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) Findthemean marks.

(b} Findtherange.

6. The weights of new born babies (in kg) in a hospital on a particular day are as follows:
23,2.2,21,2.7,256,30,25,29,2.8,31,25,28,27,25,2.4
{a) Rearrangethe weights in descending order.
(b} Determinethe highestweight.
{c}] Determinetherange.
{d} How many babies weight more than 2.8 kg?

7. Given below 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 data in an ascending order and find.

{a] The height ofthe tallest boy.

(b} The height of the shortest boy.

{c} Therange ofthe given data.

{d) The mean height.

B, The mean of six numbers is 29, If one of the numbers i= excluded, the mean of the remaining numbers
becomes 31. Find the excluded number.

9. The mean of the five cbservations is 17, If the mean of the first three of these observations is 15 and that of
the last three is 18, Find the third observation.

10. Themeanof 75 numbersis 35. If each numberis multiplied by 4, find the new mean.
11. The mean of five numbersis 27. If one number is excluded, their mean is 25, Find the excluded number.
12. Themean of 8 numbersis15. If each number multiplied by 2. What will be the new mean?

o S O

Frequency table is a method to present raw data in a form which one case easily understand the information
contained in the raw data.

Frequency distributions are of two types:
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{I)  Discrete frequency distribution
(i) Continousorgrouped frequency distribution
Hustrative examples:
Example 1: Find the mean wages of 60 workers in a factory from the following frequency distribution table.

Wages in rupees Frequency

800 25

850 10

00 12

950 8

1000

Total 60

Solution: We may calculate the mean as given below.
Wages |in rupees) Frequency

X f fx

800 25 25= 800 = 20000
850 10 10x 850 = 8500
200 13 12x900 = 10800
850 8 Bx 950 = 7600
1000 5 5x1000 = 5000
Total &D 51900

Exampled: The following data given marks out of 40, obtained by 30students of a class in a test.
40,12,37,17,27,30,6,2,23,19,39,25,5,33,25,5,33,19,21,12,17,19,17,12,8,10,1,9,21,13,

Arrange them in ascending order and present it as grouped data.
Solution: By arranging the marks in ascending order, we get:
1,2,5,56.8,5,10,12,12,12,13,17,17,17,19,15, 19, 21,21, 23,25, 25,27,30, 33, 33,37,39,40

- prgyiens
8

1-10

11-20 10
21-30 7
31-40 5
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The number of members in 20 families are given below:
4,6,5,5,4,6,3,3,5,5,3,54,6,7,3,5.5,7
Prepare a frequency distribution data.
The following data gives the number of children in 40 families.
1,2,6,5,1,51,3,2,6,2,3,4,2,0.4,4,3,2,2,0,0,1,2,2,4,3,2,1,0,5,1,2,4,3,4,1,6,2,2
Represent it in the form of a frequency distribution data.

Construct a frequency table for the following ages (in years) of 30 students using equal class intervals, one of
them being 9-12, 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.
The marks scored by 40 students of class VIl in mathematics are given below:

g1, 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,
nl Euﬂ E'q! 3'51'.?9r H.- E'If ?1! Tﬂrﬂ

Prepare a frequency distribution table.
The monthly wages of 30 workers in a factory are given below.

840, 851, B90, B85, 878, B40, 890, 833, 836, B48, 896, 804, BOB, 890, 810, B69, 845, 820, 832, 812, 890, 568,
806, 840, 840, 810, 830, 835, B06.Prepare frequency distribution table,

Theweights {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.
Find the mean weight of 50 boys from the following data:

The marks scored by 20 students in 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.

The helghts of 25 girls were measured and recorded as given below find the mean:

Meightfin em) R

Number of girls 6 5
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@ Graphical Representation of Data

Exaomples 1:

Solution:

Exampiles 2:

The following table shows the expenditure in percentage incurred on the construction of a house in
acity:

Expenditure
{im 15% 205 10%
percentage)

Represent the above data by a pie chart,
Total percentage = 100,

value of the component M]

Center angle for acomponent = [ 100

Calculation of central angles
ltem
Brick
Cement N
Stoel’
Labour

Steps of construction:

1. Draw a circle of any convenient radius.

ra 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.

4. Shade the sectors differently using different
colors and label them.

Thus, we obtain the required pie chart, shown inthe adjeining figure,

The following data represent the favourite type of movie of a group of friends. Represent the data
into a ple chart.
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4 5 R 1
4/20=20% | 5/20=25% | 6/20=30% 1/20=5%

MNow you need to figure out how many degrees for each "pie slice”™ (correctly called a sector).

A Full Circle has 360 degrees, so we do this calculation:

4 5 6 1
4/20=20% | 5/20=25% | 6/20=30% 1/20=5%
4/20=360" | 5/20=360" | 6/20=360" | 1/20=360"
7 ag’ 108" 18"
- Mathematics-8 - . ¢
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.4 ¢  Exercise [VKg
1. Given below is 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 [
2.  Draw a histogram of the following data.

Classinterval 10-15 15-20 20-25 25-30 30-35 35-45
Frequency 40  F 90 52 28 59

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)
Numberof persons 175 325 100 150 250 400

4, In a study of diabetic patients in a village, the following observations were noted. Draw a histogram.
Agein 10-20 20-30 30-40 40-50 S50-60 60-70
Years
Number of 90 40 60 20 120 0
patients

5.  Draw a histogram for the following data.

Classinterval 20-25 2530 30-35 35-40 40-45 45-50
Frequency 30 24 52 28 46 10

6.  Draw a histogram for the following frequency distribution,
Classinterval 101-150 151-200 201-250 251-300 301-350
Frequency 28 12 15 45 46

7.  Numberof work shops organized by a school in different areas during the last five years is as follows.
Years 95-96 96-97 97-98 0B3-99 99-2000
MNo. of workshops 26 35 a3 54 62

Draw a histogram representing the above data.

B.  Constructa histogram for the following data.
Monthly School  30-60 60-90 90-120 120-150 150-180 180-210
fee (in Rupees)
No. of 6 15 13 19 9 3
Schools
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g
= | N aoepfal, X g % b, &
“-’F aw EE _‘,"n ‘_ e T £ %S 43

r

&
-
4
£
-
vid



number of literate females in the age
group 10 to 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) Whatisthe widthof the class?

10. The number of hours for which n

students of a particular class watched

television during holidays, Is shown

though the given graph :

{a)} For 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 5 hoursin watching TV?

Mathematics-8
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#» Each numerical figure is called an observation and the collection of all observations is called the data.

# Theraw datacan be arranged is any one of the following ways:
ii) Serial order
(fi} Ascending order
ilif} Descending order

# Theraw data when put in ascending or descending order of magnitude is called an array or arrayed
data,

# The number of lines an observation occurs in the given data, is called the frequency ol the
observation.

#  Frequency distributions are of two types:
il Diserete Mmequency distribution
Hiy  Continuous or grouped frequency distribution.

# Frequency table is a method to present raw data in the form of a table showing the frequency of
various observations,

# Thedifference betweenupper limit and lower limit of a class interval is called the class size.
#  Themiddlevalue of aclass interval is called irs class mark.

A Trequency histogram is a g_rnphlcl.l representation of a frequency distribution in the form af
rectangles with class intervals as basses and heights propotional 1o corresponding frequencies
there s nogap beiweenany two successive rectangle,

™ M

y

1. MULTIPLE CHOICE QUESTIONS (MCQs) :
Tick (v ) the correct options.
(a} Collectionof numerical values of unorganised from is called—
{ij rawdata L) frequency | (i) statistics (W) groupeddata
(b) Datacanbe represented pictorially graphically by—

(I} histogram ! [} Piechart ! (W) bargraph v} allthethese

(e} Therange of the data64,67,57,60,59,71is—

il 71 L H) 14 fiiiy 57 (v} 128
(d) Thereare......limitsineach class.
it 4 b (B 3 i) 2 (W) 16

(e} Themiddievalue of a class intervalis called its—

(i}  limit L iy frequency (i) classmark (Wl noneofthese

A 80 Mathematics-8
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é‘ # (f} Histogramis a pictorial representation of the granted data in the form of—
. (i) circles | i} rectangles | {iil]  tangents {w) diameters ,

(g} Inapiechart, the dataare represented inacircle by

(i} -sectors | [0} “chords | [Hi] tangents | (W) diameters |
2. Find the lower class limit and upper class limit for the following.
(a} 65-70 | (b} 110-12% (c) 010 | (d) 15-25 |

3. Find the size of the class in the 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 was thrown 40 times and the following scores were obtained.
3,2,4,6,3,51,2,4,4,6,5.4,1,2,56,4,2,2,2,6,53,4,1,2,6,4,2,1,3,5,54,2,3,1,1,6
Prepare a frequency table using tally makes for the scores and draw the bar graph.

5. Readthe graph carefully and answer the following guestions.

ﬁl‘

Ronths
(a) What infarmation isgiven by the bargraph 7
(b) How many cars were sold during the months under survey 7

(c] Whatisthe average number of cars sold by during the manths under survey 7
{d} Name the monthsinwhich 450 or more cars were sold.
(e} Namethe manthsinwhich 300 or less cars were sold.
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You ask 20 of your friends what their favourite
colour is, The pie chart below show how many
picked each colour. What percent of your
friends picked red?

Objective i Torepresent the time spent by a student ina day through a picchart.
Materials Required : Chart paper, geometry box, sketch pens.

1. Representthe informationina tabular form as shown below,

ﬁ Atschool | Playing | Watching tetevision | Studyathome | Steeping
7 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 crcle 3607 in the ratio of the hours
spint in different activities.

At school i
Playing

‘Watching Telewision
Study at home
Sleeping y

3. Makeapattern or shade these sectors so that we can differentlate between activities,
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Introduction to Graph

@ Introduction

Graphs are used to represent 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 jained
consecutively.

We have studied about the co-ardinate system, where we have locate the points ina plane asshown below :

-
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These lines are known as co-ordinate axes.

Line X' OX is called x-axis and line YOY' |5 called y-anis.

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
numberad as |, II, 11l and IV in the anti-clockwise direction. We read them as quadrant |, quadrant I, guadrant I

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 p-axis, every end-point of a square on x-axis, represents a negative integer.
Above the x-axis, every end-point of a sguare on y-axis represents a positive integer,

Below the axis, every end-point of a square on y-axis, represents a negative integer.
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Writing a pair of numbers in a specified order is called an ordered palr.
Forexample : (@, b)is an ordered pair with g at the first place and b at the second place.

@ Co-ordinate of A Point "
Y .
Let P be any point on a graph paper, at a distance of o Pila.h
units from x-axis and b units from y-axis. 5 ----h- '.-f i
Then, the co-ordinates of Pare P {a , b). PEa I 3
Here, a is referred as x - co-ordinate or abscissa of P e o a .L—)ﬁ
and  bis referred as y-co-ordinate or ordinate of P.
In the above figure, co-ordinates of A are (a , 0), | i S ESHE IR
co-ordinates of B are (0, b) Sl s
Example 1 : Plot the following points on the graph paper :
(i) A{3.4)
(i) B{a-4)
(i) C[-3,4)
(iv) Di-4,-3)
(v) E(50
(vi) F{0.4)
(vil) G[-3,0)
(wil) 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.

(ii}] ForB{4,~4) : Onthex-axis, take 4 unitstothe right of y-axis and then on the y-axis take
4 units below the x-axis,

{iii) 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(50) : Ontherightofy-axis, takeS unitson x-axis and we get the point E{5,0).
{vi)] ForF{0,4) : Takedunitsony-axisabove the x-axis and we get F(0,4).

(vii] ForG(=3,0) : Take3unitsonthe x-axisonthe 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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\é., Exercise
i Plot the following points on the graph paper :
() Af2.3) (i} B(3,-2) {iii) C{-4,2) fiv) D[-2.-1)
(vl E(3,0) ivil F[0,6) {vii] G(-5,0) (villy H{O~4})
2. identify the s-coordinate of each of the following points:
(i} Al-2.5) (i) B{(3.2) {ii} €(-5,0) (v} D{-8,0)
{v] E[0,9) vi] F[-3.-4) {vii] G{2-3) {wiii) H{D-T7}
3. identify the y-coordinate of each of the following points:
i} Al=3,7) (i) B(7.B) (lit) C{=7~9) (iv) D{6~5])
(v} E{5,0) (vi) F(0.8) (vii) G(=3.0) (wiil} H[O-8)
4. What are the co-ordinates of origin ?
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Without actually plotting the points, state in which quadrant each of the following points le:

(i} A[S59) (i} B{2,-4) {iil) C{=7-2) fiv)  D[=5,4)

Plot the points A{0,0), B{4.0), Cl4,4) and D{0,4) on the graph paper and show that they form a square.
Plot the points A(0,0), B{7,0), C{7,3) and D{D,3) on the graph paper and show that ABCD forms a rectangle.
Which of the following points:

A(5.0), B({0D), Ci{-58) D{8-5), E(-3.0), F{0,-3)

(1) lie on x-axis ? [ii) lie on y-axis 7

Write down the coordinates of points A,B,C.D.E,F,G and H; located on the graph paper given below :

( PLOTTING POINTS FOR DIFFERENT KINDS OF SITUATIONS \
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‘. f @ Graph of Perimeter Vs Length of Squares
We know that, Perimeter of Square = 4 x Side of Square J

1 Let, P=4da
where , P'is the perimeter of square and o is the side of square.

Draw a graph for the above relation,

P

From the above graph, find the value of P, when :

L a=l (i1} a=b

Solution : Given function, P=4a

For different values of o, the corresponding values of P are given below:

& | o : el 215

2 r st SRR o o T I [ —

P=4a 0 4 | 8 | 12 |16 | 20 |

Now, plot the paoints O(0,0), A(1.4),
8(2,8), C[3,12), D(4,16) and E(5,20) on
the graph paper. Join them successively
to obtain the required graph.

Scale :

Along x-axis, take
1cm =1 unit
Along y-axis, take
1 cm = 2 units

(F(6.24)

1

B >X
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Reading off from the graph iy
(i) On the x-axis, take the point L at @ = 2. Draw LB * x-axis, meeting the graph at B.
Clearly, BL = Bunits
L P =20

(i) On the x-axis, take the point M at o = 6. Draw MF # x-axis, meeting the graph at F.
Clearly, MF =24 units

P =24

@ Graph of Area As A Function of Side of A Square

We know that,

1 Let, A:;' |

where, A Is the area of square

and  xis the side of square.
Draw a graph for the above function.
r ¥ From the above graph, find the value of A, when :
i} x=5
Solutien : Given function, A=x"

For different values of x, the corresponding values of A are given below :

X 0 1 2 3 4

A=x o | 1| 4| 9|1

Now, plot the points O(0,0), A(1,1), B{Z,4), C(2,9) and D(4,18] on the graph paper. Join them successively to
obtain the required graph,
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i‘[_’ 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.

1]

Clearly, EL 25 units

A 25 units

In the above graph a linear graph 7 We observe that this graph is not a straight line, but it is curved line. 5o, it is
not a linear graph.

@) Graph of Multiples of Different Numbers

L Draw a graph of the function, y = 3x

2 From the graph, find the value of y, when
i w=3 (W) W=—i

Solution : Given function, ¥=3x

For different values of x, the corresponding values of y are given below:

x -4 -3 -2 =1 0 1 2 3

y=3x -12

4
~au=nsu|

2
&

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. Join 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 # x-axis , meeting the graph at G.
Clearly, GL=9
y=-9
{ii) 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 certaln sum is ~ 20 per year.

Then, 5=20%xx

where, 5 is the simple interest and x is the number of years.
1. Draw a graph for the above function,

2 From the above graph, find the value of 5, when x=5
Solution : Given function, 5=20x

For different values x, the corresponding values of S are given below |

5=20x 20 40 60 B0

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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' £(5,100)

(4,8D)

B(240)

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

Scale :
Along x-axis, take 1om = lunit
Along y-axis, take 1cm = 10 units

X % _ te mog
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@ Reading of Distance Vs Time Graph

As we know, distance is directly proportional to time. 5o, as the distance increases, time also increases, or vice-
VErsa.

Let us suppose a car travels at a speed of 50 kmy/hr. Then the distance travelled be Din x hours be :
D=50xx

Taking D'and x be two variables, we can draw graph representing the above relation between distance and time.

:
200
4 Scale:
L
300 Along x-axls, take 1cm = lunit
| Along y-axis, take 1cm = 50units

25C
a0
150

-IFH a -.'L'.;..{H H

10G

...... N i
: X '\-:F X 1 It Y i 1t < ¥ ey
T v ~ Time (in hours) ——
Read the above graph carefully, answer the following questions:
(4 Find the distance covered in 5 hours.

(i) Find the time taken for the distance of 200 km.
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'If: f Solution It i5 clear from the above graph :
(i) Distance covered in 5 hours = 250 km

(i)
(i)

(i) Time taken for the distance of 300 km = 6 hours

‘;‘E I Exercise @

Draw the graph for the function, P = 4x.
From the graph, find the value of P, when

(a) x=4 (b) x=5 (c) x=6
(i} Draw the grapgh for the function, A = ¥,
(i} From the graph, find the value of &, when

(a) %x=3 (b =5 (c] %x=B
(i} Draw the graph for the function, y = 2x.
{ii) From the graph, find the value of y, when

[a) x=4 (b) k=5 [ x=b
Draw the graph for the following : |NCERT]
(i) Side of Square {in cm) | 2 | 30435 | 5 | &

| . .
Perimeter (in cm) | 8 |22 | 38| 20 | 2

Is it a linear graph ?

(i} Side of Square {in cm) 2 3 4 5 6
Area (in em’) a 9 16 25 36

Is it a linear graph 7

Draw the graph for the interest on deposits for a year : |NCERT]
1
Deposits (in 7) 1000 2000 | 3000 4000 5000
simple Interest {in ¥) 80 160 240 320 400
(i} Doesthe graph pass through the origin ?
(ii} Usethe graph to find the interest on ¥ 2500 for a year.
(ii) Togetan interest of ¥ 280 per year, how much money should be deposited 7
r 196 Mathematics-8
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1.1_*

In rectangular coordinate system, the hofizontal line X'0X is called 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.

In first quadrant. xis ositive and v is positive.

In second quadrant, x is negative and y is positive.
In third quadrant, ¥ is negative and v 18 negative,
In fourth quadrant, £ is positive and v 15 negative.,

Graphical representation ol data, being visaal Inpul, Is easy to anderstand.

The coordinate (x, v) means, we move X units along x-axis and then move y units along y-axis.
The Graphs of different data can be drawn with the help of the coordinates.

Graphs help us in predicting different important results,

The relation between dependent variable and independent variable can be represented by agraph.

L

2k A




1.

7 18
‘. P e al,., - X ¢

Y ¥YY WYY ¥ ¥V YWY N

Signs :
Region Quadrant Signs of Co-ordinate
- oY | [+ %)
Yox' 1l =¥
X'oy' 1] =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.

COrdinate of any point on the x-axis is always zero.
Co-ordinates of origin are always (0, 0)

T T TR RN T NN RN NN DL R R L R L R R

4

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

a

in which of the following quadrants does the point P(4,5) lie?

i} | (/T i m

In which of the following quadrants does the paint P(-7,-8) lie?
(i} 1 o (1) n L (i) m

In which of the following quadrants does the point Q{-7,3) lie?
fiy 1 (/| (i) m

In which of the following quadrants daes the paint R(2,-5) lie?

(I Loy iy m

LR RS

FEABESEEFEIE DD B BB T R e 0 bR

{iv) v

{iv} IV

(iv) W

(v} W
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e, Co-ordinates of origin are :
(il (0,00 )y {o.a) | (i) (1,00 (i) Mone of these |
f.  x-coordinate is also called :
(i) Origin | [il) Abscissa | [iii} Ordinate (iv) None of these

g. y-coordinate is also called :

(il Origin | [il] Abscissa | (i} Ordinate (iv] MNone of these
h. The cartesian plane has KBS,
{ij One | i} Two | (i} Three (i) Four -

i.  The x-co ordinate of every point on the y-axis is :

(i} Zero (i) One L i) Twe (iv) Three J
j.  The y-co ordinate of every point on the x-axis is :

(i) Zero | (i) One | (ii) Two (v} Three .

State the guadrants in which the points with the following coordinate lie :

il P(3.2) fi} Qis,—4) (i) R{-5,-4) (iv) 5(-5,4)
Plot the points (5, 6) on agraph sheet. s it the same as the point (6, 5)7

Write the coordinates of a point:

(i} lyingon x-axis to the left of originat a distance of 6 units,

(i} lyingon y-axis at adistance of 5 units below origin.

Plot the points A{2, 1), B(-1, 3}, C5, —1) on a graph paper using the same coordinate axes. loin the points A, B,
€. What do you observe?

Plot the following points on graph paper:

(i) A(3,4) (i) B{~3,-4) (i) C(-3,-4) (iv) D{3,-4)
Find the distance of following points from x-axis:

i 3.4 [ii) (-a,5) (iii) {-5.5] [iv) {0.5)

Write down the coordinates of the points A, B, Cand Din the given figure:

A N eX w STl




e

1

Asumof ¥ 5000 is deposited in bank at the rate of 10% simple interest, Plot a graph with interest and
number of years as variable.

Lab

L
fw 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.

Mathematics-8

| l'ln:rﬂx?. .

o
tqf
4
£
-
i



L.
T

e

A.  Multiple Choice Questions (MCQs)
Tick [ ] the correct option:
1. Areaofaparallelogramis
(a) 1/2xbasexheight {3 (o) tengthxbreadth
(c) basexheight Y (@) noneofthese
2. Thealtitude of a triangle with base 20cmand area 150cm’ is
(a} 150cm C} (b} 15cm
() 30em {3 (d 20em
3. Theareaofaparallelogram with base 5 cm and altitude 6em is
(a) 30cm’ 3 b 35em’
{e} 40em’ {} (d) 45em’
4, Totalsurface areaofacubeis .
(a) 6a'squareunits O {b) 4a'sguare units
(c) 2a’squareunits D {d) noneofthese
5, Surface area of asphere of radius ris given by 1
(a) =r sguareunits O (b} 4mr sguareunits
e} 2nr squareunits G {d} noneofthese
B. Fillintheblanks of the following.
1. Diagonaleftheroom =
2.  Areaofequilateral triangle =
3. Areaofrhombus =
4. Volumeofacuboid=
5. Volumeofaright circularcone=
C.  Write 'T" for true statement and 'F' for false statement.
1. Areaofcurved surface of the cone =42’ square units,
2. Areaofatriangle = basexhelght.
3.  Ifthelength (I} and breadth (b) of a rectangle are doubled, then its area will be 4 Ib.
4. Diagonalofthesquare = (,/2a )units.
5. Thevolume of sphere = %m’3 cubic units.
Mathematics-8
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Revision Test Paper-1V

(Based on Chapters 10 to 13)
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Model Test Paper-l|

(Based on Chapters 8 to 13)

Instructions ;
1.
2.

All guestions are compulsory.
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 szection C of

10 questions of 5 marks each.

SECTION - A

Pramod buys a fan for T 600 and selis it for T 750, Find his gain and gain percent.

One of the diagonals of a rhombus is equal to one of its side find the angles of the rhombus.

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.

Draw atriangle in which all sidesareaf 6 cm.

Construct a square ABCD, each of whose diagonal is 5.5 cm.

How are prism and cylinder alike?

Find distance of the chord from the center of a circle which radius is 10 cmand chord is 16 cm long,
Find the area of a rectangular plot one side of which measure 35 m and diagonal 37m.

The volume of a cylinder is 448 mcm’ and its height is 7 cm. Find its radius.

Find the mean of first 10 even natural numbers.

SECTION - B

Find the profit percent ifC.P.=2 275, Profit= T 25,
Find the volume of a spherical ball radius 2. 1cm.

Find the area of a parallelogram with base 5 cm and altitude 4.2 cm,

In fig. 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,

C
ZEN
: 0

'
A
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‘ 5. Infig.2 £ADCand £B0C = 110", Where 0 isthe centre of the circle. Find: = —

(a} £LAOB (b)  ZBCA

6. Findthe area of a parallelogram whose base is 12 dm, the corresponding height being Sdm.
7.  Verify Euler's formula for these solids.

(a) {b)

#. 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. Thediameterof the base of a right circular cyllinder is 7em, IFits height is 40cm. Find its volume.

SECTION -C

1. The marked price of a water cooler is * 4650. The shopkeeper offers an off season discount of 18% on it. Find
its selling price.

. ABCDisa rhombus. if £ ACB =40", find £ADB.
1. Thesidesofarectangleare inthe ratio 5:4. Find its sides if perimeteris 90 cm.

-

The outer diameter of a pipe is Im and it Is 2m long. Find the cost of painting the outer surface of the pipe at
therateof T 25 perm’.

Construct a guadrilateral ABCD inwhich AB=BC= 3cm, AD=5cm, £A =90"and #B=105",
15 a square prism same as a cube?
& chord of a circle is 20 cm and its distance from the centre is 24 em. Find the radius of the circle.

Pulse rate {pre minute) of 30 persons were recorded as6l, 76, 72, 73, 71,66, 78, 73,68, 81, 78,63, 72, 75, B0,
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 beingB0-65.

9.  The perimeter of a parallelogram is 150cm. One of its sides is greater than the other by 25cm. Find the
lengths of all the sides of the parallelogram.

e oW

10. Draw the line passing through (3, 4) and (4, 3) on a graph sheet. Find the coordinates of the point at which
this line meets x-axis and y-axis.

~-
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Answers

Exercise - 1.1

1 i 1 1 1
1. (a) 5 {b) 3 (e} g (d) 5 (e) r

5 4 6 8
 18'27'36
3.(a) = (b) < ¢} = d)= (e}= 4. (a) and (¢)
5.(a) 19 ) 20 (g 21 g -28 6. (a) and (b)
5 3 4 3
7.(a) <12 () 18 g 21 (g 24
20 -30 35 40
B.fal> bl< (= di< &= (=<
-12 g 7 1 -5 -8
9. {a) g (b) 10 (e) =T (d) 5 (e} B if) El
2. 4 8.7 A 5 9 A -7 13 3 RO, oy
V@332 3 Mg e 922 Y00 YT 8 =

6 3 '10 -15 20 30 1218 6 -24 33 22 44 1
= T

12. Eﬂﬂd?

13. (a) lessthan  (blx >z (clstandard  (d]) standard le) O {f) infinite
lgla (h)0 (i) reciprocals )1

14, (a)true  (b) true (c)false (d)false  (e)true () true {g) false

15 (a) (i) (b) fiii) e (i) (d) (iii) {e] (i) (f) (i)

Exercise - 1.2
2 =10 .. 2 -4 3 1 17 -1 -5 -13
3. Do it yourself.
21 21 -15 8 17 -17 -2
4. (a) a0 (b) 30 (e} 11 (d} O (e} 29 if) 9 (q) 23 (h) 9 (i) 3
r 5l -5 31 17 =11 2
5. {aiﬁ {blﬁ {e) 20 idlm {E]ﬁ {f) 5
-14 -35 17 =77 -1 12
. (a) 15 (b) 8 (c) ﬁ {di E 7. E B, T
-3 31 -8 L. .
9. (a) 7 (b} 5 (] el (d) I (&) 1 (10,0 10. Dot yourself 11, Do it vourself
59 1
12, &0 13.{a)2 (b lﬁ 14.{(a)T (b)F (c)F 15.{al=> bl> = Id> (e =
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- #® Exercise-1.3 B
'-’ 1. {a) Commutative law (b} Distributive law  (c) Associate law (d) Multiplication law

(e} Multiplicative inverse law  (f) Multiplicative property of 0

20a)l (b)no (c)land-1 ([dina (e 1 () _E
a a
1 5 32
3. — bl — —  (d)- =14 26
{a) 8 (b) 6 (c) 15 (d)-28 e {n
=21 15 25 3 197 B3
4. (a) 17 b} 28 le) = (d) 19 5. Do it vourself 6. (a) 8 (b} 20 () Ev
7. Doityoursell 8 Closure and multiplicationbyl 9. (i) Closure  (ii} associativity of multiplication
(ill) multiplicative inverse (iv) multiplicationby1 10,1 11.1land-1 12 113, g
Exsicion- 1.4 .
37 9 -5 =17 1
1. (a) el b9 e a0 (d) 3 {E}E (f) 36
2. (a)false (bjfalse (c) false (d) false (e)false (f) false
4 -12 -9 -11 3 . 162 2 1 -3E S
3.(a)l (b) 15 {e) 13 d)1  le) 17 (f) 55 4. (a} gsibll ; (c) 21 {d}ﬁ'{ﬂ"ﬁ_ﬁ_ !ﬂ"f
5.1 6 8 792 92 9 2 10 11.s)fake (bifase (cfalke (djfake
2 3 4 16 5 33
Exercise- 1.5
L4lm 2263k 3 ".1636 2 4. 6322sqm
%ﬂ £ 111 2 ° 1
B. EEI'I'! 6.12m B IE 8. 640 9. 303 km 10, t+55-2“
11,49grapes  12.21000 13..6400 14.°.125
Exercise
L@ (b)) (epiii) (d){i@) (e)liv) (@) (ghii) (h)fiv)
2. {a) Additive inverse (b) Closure le} Additive inverse
(d) Commutative (e) Associative () Zeroadditive identity
- ] 15 =7 =11 18 -5 -18
3. (a) 1 (b) i (c) 03 (d) 3 (e} 5 i) 1 (a) T (h) >3
5 B i T 101 9 a1 =27
4. {a) 3 (b) S (c) = {d) g {e) o 1] 19 (g = ﬂhﬂﬁ
5. (a) Distributive (b} Associative {c) Distributive {d) Identity of Multiplication
le) Commutative (fi Multiplication inverse
-1 -1
B. 1EI]' i‘“ﬁ [h]‘ ?
7. Daityourself.
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Exercise-2.1 1

1. (albase=2 exponent=5  (b) base =-5, exponent =4 (€) 3 base =

exponent = 4

2. (a)5' ®) (2] @ [3) d) -2

3. @3 (b) -5 4. (a4 (b1 (e] 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) Zx3'x11" 9 (a)n=2
(bjx =16 elx=1

Exercise-2.2

L. (a) = (b) -16 (c) 625 (d} 2401

243 729 14641 256
i 5 4 3
2. (a3 T ) (2 (d [=2
3 & 9§ )
3. (a)125 (b) 15 ) 2 ) 3 le) 864
8 8 16
[f) 6561 g =1 th) 2
s 12 625
4. (@) g (b} 1024 Bl (dy 729 (e} 243
16 -125
) g (g) 121 (h) %
4 fay 101112 35
5.(a) 22 b) 121 (g _32_ ) - 6 ‘ﬁ=“‘[§] 7. 16'16'16"" 16
8l 169 16807 27

Exercise-2.3

1. (a) true (b) true (c) false {d) true (e) false

2. ([alb (b) 7 ic) 18 d) 3 e} 4 ha (alh

Exercise-2.4

25y _5\* £ At g\ -11y™
L (E e () e (@ @ (@) w@(y 6
-125\" pLY 16 16

2. (a) (Tr} (b) 256 (€). \ @ T e 40 03

@ -9 m % 3 @ [E] W 11 4 B8 5 -2
g 7 5 3 3

6. la) 2 (b) 2 7. 2 B Doityourssef 9. (a) 6 [b}+1

Exercise-2.5

1. (a) 19x10° [b) 123x10" (e} 3.7x10" (d) 6.6x10"

2. {a) 95000000 (b) 9800000000 (c} 65146939  (d) 380000000000 (e} 10010000000
(i 650000 3. (a) 7.1865x10" (b) 71.865x10° (c) 71B6.5x10° (d)718656x10°
(e} 71865x10" 4. (a) 398.4x107  (b) 39.84x10*  (c) 3.984x10°

5. (a) 3x10%misec (b) 2997925 10°%km/sec  (c) Bx10'vears (d) B6x10 pears
() 1.5x10%km (i) 5.98x10%ky lg) 1%10™m (h) 1.05%10%g
(i) 1353 %x10"cubic km ) 1.3611%10° (k) 107'm
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. 1. (a) (34)F (b) (27)% (c) (261 (d] [?] 7
2. (a) #2_ b 27 le) B335 (d) 19
3. (a) —-; (B 2 @ @ 2
x® x4 X’
4. (a) x (b} x {e) % d 1
5. {a) -: b 9 ) 8 (d} g
6. (a) 5 (b} 10° v g {3]%-: 8 5
9 xn];‘—?fyn_?l 10.(a) 5 (b) 13 (c) 7 (d) 0.008
E:mhe:-l? ) 3 : ?1
1 : 3
1. (a) (5)2 (b} (7) (e} [4) - () [2159)
2. (a) v16,16,2 by $1251253 (0 Nt
3. (a) 342 (b) 95 (c) 63 (d) 10v3
4. (a) V24 (b} V245 () B0 (d) f (e} V300
5. (a) 545 (b) 447 (c) 342 (d) 5.3
6. (a) 32 (b) 2V2 lc) 83 (dy 73
7. (a) 10 (b) 14
Exercise
1. (a) (iii) (b} {iv) (e} (i} {d) iiv) fe) (i}
(f) (iw) g) (1) (h) (i)
2. i base = --;- — (b) base = ~L8exponent = 3

{c) base = 12 exponent =-15
{e}) base=2exponent=-42
(g) base = Gexponent =2

(d) base = i“g-mpunent=-3
f) base= %ment
(h) base=2 exponent=1

=6

3. (a) 6 (b) @4 @ @bl (d) (:-;’*]4 (e) {_]T

4.(a) 3 (b) 4 (c) 4 (d) 5

50 L’f":“_ff, (b) 4 €1 (d) [—3_1]‘

6. +aﬁ[%] (b} -2

7.0

8. (a) (axbf (b} [-E]=L (c) 7 (d) (10)"
t;"’. Hﬂfh!ﬂ:‘f.iu‘zh f R, e X w, o ..5: . m a
cOrd S & BN 5” + J'E' > 0 E n O
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. ‘ Exercise -3.1
"tf 1. {a) ftrue (b} false c) true (d) true (e} true (f) false (gl false
2. {a) Numbersendingin2,3,7 and B are never perfect squares. So, they are nol perfect squares.
3.(a) 4 (b) O fc) 9 (d) 6 le) 4
i 1 (g) 9 (h) O Il 9
4. The numbers end with 7, B and 3. So, they are not perfect square.  5.3332,53904,30 6. {a)(b) and {c)
7T.1a) 25 (b) 64 (¢) 100 idy 144
B (a) 1+3+5+7+9+11+13 (b} 1+34+5+7+9+11+13+15+17
& 1+3+5+7+9+11 (d) 1+3+5+7+9+11+13+15+17+19+21
9.{a) 3,45 (b) 5,12, 13 (c} 7,24 25 id) &,15,17
10.{a) 8,15 (b) 12.35 e} 18,80 11.(iv) 3and5  (v}3.57.9.11and 13
Exercise-3.2
1. {a).© and (d) 2. lal 5 (bl 6 e} 2 3. 16,36.64.81,121
4. 225441.2916,110255. 81 6. (a) 21 (b 42 c) o4 {d)91
7. (b)and (d) 8 Doityourself9. 11,13 10.(a) 1,orSodd (bidorb
¢} lor9odd 11.{a}) B8 (b} 98 fc) 77 (d) B4
Exercise-3.3
1.(a) No (b} Yes {c) Yes (d) Mo 2. (a) 84 (b) o) © 96
(d) 105 (e) 15 3. |a) Perfectsquare, 126 (b) Perfect square, 132
47 b 6 6. 35 7. 3600 8. 900
Exercise-3.4
1. 440 2. 345 3. 625 4. 316 5, 222 6. 304 7. 140
8 134 9. 102 10. 107 11. 119 12. 79 12. 75 14, 129
15. 25 16. 16 17. 56 18. 64,92 19. 9801 20. Rs.30,000
Exercise - 3.5 3 1
11 . %
L{a) 37 (b} 3 T d 3
46 19 . 333 129
2. — S [+ . .3 df ==4
{a) 193 {b) 3 5 (d} =
4 13 1 5 23 18
= 1— 2— 1- q4—= T—
3. {a) 9 {b) :; (e) 18 (d}) 6 {e) 27 (f) 5
4. (a) 126 (b} 17 5 (2013 (b 032 fc) 4.81 (d} 1.30
(e} 921 (f) 3.05 gl 4.1 (h} 2.7 6. (a)0.54 (b} 1.04
© 3.17 id) 3.14 (e} 8.7
9 2
7. 141 8. 6.8Bm 9. 1 10, IE 11. 0.89 12. (a)9.21
(b) 0902  (c) 0.092  (d) 024 (e} 0.0013 13 %ms.m
15 222 1.73 -_"fug_gh 3 231
14. (a) 7 (b ETE 15. (a) 28 (b) 2_5431‘-—“—2 o4 (c) 0.228 16. 10000
17. 30411 18. 100
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X, # Exercise '. = '--..,:
*‘._f L) (iv) (b} (1) @@ @H @ O @
2 la) 2 (o) 4 (c) 5 (d) 7
3. (a) 9orl b 6ord (e)9erl {d)5
4. (a) 361 {b) 2809 (c) 5184 (d) 7921
5.la) 289 (b) 21025 (e) B3521 (d) 459684
B (a) 6 {b)7 () 10 {d] 15
7.(a) 18 (b} 25 (c) 77 {d) 136
8. (a) 16 {b) 38 (c) 72 {d) 300
Revislon Test papaer-I
Al (a) 2. (al 3. (c) 4. {c) 5.(a) 6. () 7.(a) 8 O
9. (a) 10, id) .
B. integers 2. square 3. infinite 4. zero at ones place & =
6. negative integers T.a R. pure radical 9. power notation 10.4°
LT 2. F 3.F 4T BT 6.F 7 i
8T 9.T 10.T
Exercise-4.1
1. (a) 343 (b} 9261 (e} 4000 (d) 1000000
2. (a) 1,27.125.,343.729 (b 8.64,216512,1000 3. (a), lc). (d)
4. 512m" 2. lck
6.(a) =55 (b) 'Ei:'f (¢) 0.000000001 (d) -24.389
1. Doityourself 8 4 9. 512 1000, 13824 10. 125_343.6859
11. 2744 m’
12. ()T (b) T e} T (d) F (& F HF
g T (h} F
13. [a)17 (b) 12 c) 26 (d) 33 e} 105 14. 60.60
15, 210m 16.(a) 5 (b) =20  (c) -15 (d) -91
17, (a) =2 b) % ) 22 @ 2 18, {a) 10 (b) =72
23 35
{c) 2%5 19. {E}'E-q b) 2 (e} 30 20. 2.4m 21.Do it yourself
22, (a) 73 (b} 48 [c) 36
23, %m 2. (aj1 (o) 4 (©) 3 25.121.9
Exercise-4.2
1. {a) 1331 (b} 9261 € 3375  (d) 1000000 (e = i 2=
64 216 8 8
W == ) 2=
125 125
125 2197 1
2. (a) T (b} 1000 {e) 3375
3. {al, (e}, (d). ), (h) 4 (@)l Mh 5 14 62 7.2
8. 13 9 7 10. {a) ( i] () [E] (c) 20°
11. Do it yourself 13 8
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- o Exercise-4.3
{’ 1) 15 (b) 16 @ 21 ) 36 (e 45
if) 73 (g) 82 {h) 81
5
6 -3 -4 2 2
17 2 “15_-1
(f} 3. (a) 10 {b) 30 2 4 1545 5 13 6. 25
Exercise - 4.4
1. Doit Yourself 2. 14 3. 8
4. la) 1 (b) 2 ) 3 (d) 4 e} 5 N 6
5. la} Fake (b} False ) True {d} False (e} True
Exercise
1.{a) (i) (b (i) (e} i) () (i) le) (i)
2. (a) . 3. (a) b tb) 7 fe) 11 d} 14
4. (a) 16 (b) 19 {e) 35 (d) 47
5. (a) 14 (b) 18 {c) 35 (d) 42 6, 5
Exercise - 5.1
1. (a) {a-7) (b) (3+5a) ) la+11)x7 {d) (6a-2) (e} Tx{8-a)
2. la} O (b} 1 e} 5 df 9 (e) 4
3. (a)5x-8z  (b)-2a-3b'+2 () T-dx=1 (d)-x"+9 (e} —2mn+1
4. (a}3a+3b-3 (b)Tm-n+8  (c) 12p-9g+r-Ts
(d) 39" + 2ay-16 (e p'g-Tpa'+8pg-18g + 5p+28
5. (3m+5n) units 6. 5 + 3 - Txy+6-x
Exercise-5.2
1. (a)-10ay’ (b) 24x"y’ (c) Sy’ (d) -21x'y"*
2. (a) 24x'y’ (b) Bdpgr (e)2ax'yz  (d)a
3. (a) Oii) 21 4. 10xy 5.16a' 6.(a)x*+2x  (b)-a'b+5ab’
7. (a)8a" b} Ty (©-4p'a"  (d)x"
8. (aja"+b’ (b) 2x" 4+ 947" + 68 x-32 e)6a'+11a"b'+3b"
(d) Bm'-24m* +12m’'+ 15m"-17m+21
Exercise -5.3
1. {a) 9y’ {b) —8Bbe" (c) 8ab (d) -2z
2. (a)x"-3x+9 {b) -3x+4-5y (c) 3ab—4b+5ab’ (d)-3a’-2a+1
3. (a)Q=2x+1, R=0 b) Q=5a+1,R=0 (6)Q=x-x"+3x-5R=0

(d)Q=3m-8 R=7
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3 ® ;5 Gadiizgeof (bl 16p-24pg+9q° () 36x'-60<%y +25¢"
(d) xy" +6ocyz+ 92" (e) (*16p"-0-dpg+ 025" (f) dx'y™=20xy" + 25y
3. (a) % x gLy’ (b)9X-A% (c) 064:°-009  (d) 966000 (e) 84
4. (a)40-32 (b) 42640 (c) 3016 (d) 11-84
6. (a) 800 {b) O-02
Exercise
1. (a) (i) (b} (i) (e) (iii) {d) (i) le} (i) iy i
2, 31 +4a" + 3" -3y + 1 3. 2a°+3a+5
4, 6x + 15x-22 5 —{3xy' + 8y’ + 5y + 6xy +6)
6. ab’ +b'-34ab—6b + 2 7. 3
B.—-(11x+2) 9. 6-2xy + 2x' -5 10, 2K -3x+2
Exercise - 6.1
1. 7a'(2a+ 3a’b-4b" 2.-5(142p-4p") 3. 3a(3a’-2a+4) 4 4x(2x-18y+3)
gi: : ?ai‘b“mahuameta} 6.12a" (2a- 3b) 7. 5a’ (2a-3) 8. 12ab (3a -
o}
9. 8m (2m— 3n) 10. S5xy {3y —14x ) 11. 3a™’ (4a-Ta) 12, 3(4a + 5)
13. 7(2a - 3) 14. 3a (3 - 4a)
Exercise - 6.2
1. f(a-2b) 2. (xy -3z 3. (1-3a)" 4, (1-x)
5 (da-3) 6. (3a- 2y 7. (a=5) 8 la-3y
9. f(a+%W 10. (3a +4)° 11. (6a + 3} 12. (12m +5)"
13. {a+3b)° 14. (3 +x)° 15. (1 + %) 16.25
17. 06 18.2 19.0.74
Exercise
L{a) (i) (b)(i) (c)(ii) (d)(iii)
2. (a) 7a’ (2a+ 3a’b-4b’) (b) S5{dp’-2P-1)
(c) 3a(3a’-2a+4) (d) Ax{2x-18y +3)
(e} 9a’b’(2ab-3b+ da) i 12a°{2a-3b)
{g) 5a’(2a- 3) (h) (4a-3)(4a-3)
i} (a+3b)(a+3b) ) (3a-2)(3a-2)
(k} {x+3(x+3) (h  12a'b(3a-5b'¢)
{m) 8m{Zm-3n) in) Sxy(3v—4x)
(o) 3ab’(4b-Ta) (p) 3(4a+5)
{q) 7({2a-3) (r} 3a(3-4a)
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. Exercise - 7.1
ﬂf1-x=? 2 x=3 3 k=4 4.:.:-% By 4
E.a=% 7.a=0 8 bh=4 B ool 10. x = -29
i1, _—? 12 x = 12 15 e B 14.x = 108 15 D
lﬁ.x=4i%' 17. =3 18.x =0 19 x = 14 20.%x=-2
Exercise - 7.2 25
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. {2} (i) (b} (i) (e} iv) (i) (e (ii) 0
2. (a)x=7 (bib=4 a=2 (dix=3 (e)x=4 Hx= 3
3.200 4.40 5.1=20b=12 6.17.19.21
7. Sahil = 38 years, hisson = 14 years
Revision Test Paper-1l
Alla) 200 3@ - &ia &b 6.lal T B.ib) 9.(d)  10.(b)
B.1. Perfectcubes 2. oddnumber 3. variable 4. 42%17a-15 5.2
6. quartic or Biquadrafic 7. rational number 8. factors 9. Aryabhatta 10. variable
C.1.F 2F miihF \ 4F 5.F 6.F 7T 8F 9T 10.T
Model Test Paper-1 "
Alx=10215 3x=44 -—5 57186510 681 773 8.7(2a-3
O 5 = 10.30°
51 L | Y | 4+t o 8 agy
7% 52 34 1011325387 15
2 2 2 2 2 2 2 2 1 4 5
4 80 )5 x= 6. X+ i1 7. 2 8 2% %
W 2 4-3-2.1012 3 45 17 1
CL 3wy 25 @B BBBEBBBEEBL Y Y7
5. 30000 6.13 7.13a"-11b+ 19¢ 8. (xy—3z)"
9. -2m'+3m’~16m'+30m-19 10, 21,24
Exercise - 8.1
1. (a) 911—1 (b) 29.03% (c) 15%1. (d) 12.5% (e) 10%
2. gain 11%1 3. IB%% 4 loss=5% 5 Gain125%
6. (a) 450 (b} 10% 7. (a) " 225 t‘nlll%ﬁ 8. 20% loss 9. 11%95
10, 15% loss 11. Gain % =4.21-1=:a 12. Loss 6.66%
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- o Exercise-8.2

"':. f 1. (a) ' 476 (b} * 324.70 (e} " 456  (d) ' 520.80
2. {a) '110 (b} * SO0 (e} " 400 {d) * 800
3. 750, " 150 4. BOM), " 96 5 '638 &6 10 bananas 7. " 500
8. 23.75% 9, * 800 10 9.76% 11, 145% 12, 10013.° 720
Exercise - 8.3
1. * 297.50 2. (a) 1170 (b) " 425 3, " 600 4. 12% 5. " 600
6. (a) 3% (b) 15% 7. " 480 8. " 3813 9. " 900 10. ' 414
11.* 187 12.C.P =" 600, Profit = 33%‘5- 13,9375 14. 24%
Exercise - 8.4
1. Amount =" 3136, Cl, = ' 636 2.°410 3.°32 4.7 749390 5. 1891.50
6. " 648 7. “ 210 8. 819545 9. " 124.86 10. ° 5796
Exercise - B.5
1. a) " 307.50 (b) 1050  (¢) 310140 2. °'414720 3.°4913 4.°241 5. 21866
6. 1951 7.°1600 B. 625 9.3years 10.3087 11. " 89600, * 85400 12.10 %
Exercise
1. {a) (i} {b) {i) {e) (i) (d) i)
2. {a) Profit=42.79% (b) Loss=1666% {c) Profit=125% (d) Loss=10%
3. (a) 3% (b) 15%  4.°410 5. "8195.45 6. Loss = 20%
7. Profit=11.11% 8 CP="750 Profit="150 9 "7493.90
Exercise-9.1

1. 110°, 70, 110" . 2. 120°, 60", 120°, 60" 3. 65° 115° 65° 11§
4, /C=1400, /D = 1200, 5. Do it yourself
6. £DAB = 150", ZADC = 30", #BCD = 150", £AOD = 80",
£DOC = 100"2BOC =80", 2A0B = 100", ZACD = T0', #CAB = 70", ZADB = 20°, #ACB = 80",

ZOBC = 20° and «#DBA = 10/ 7. yes B, ves
9. {a) Diagonals of a parallelogram bisect each other (b) Alternate angles
{c) AS A Congruency (d) Vertically opposite angles
10. Do it yourself 11. Do it yourself
12. No. Diagonals must be perpendicular 13. 50° 14. 10 em
15. Do it yourself 16. Do it yourself
17. la) ves, sss (b) ves 18. 12em 19. Do it yourself 20. 25cm, 20em
21. Do it vourself 22 12 em
23. la) F (b) T {c) T (d) F @ F T lg) T (b} T
Exercise
1. (a) (iw) {b) (iv) (c) (i)  (d) (i) {e) (1) (f) (i) (g) (ii){h){i)
2.AD||BC||; AB||DC||.So,in | | gm ABCD, the midpont of diagonal ACis O.
3 ol 4.(a)F (BIT (&F 4T @ T (BHF

5. x= 28%80°,100° 80°, 100°
Mathematics-8 213 ‘
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Revision Test Paper-1il
A. 1. (b) 200 3. 4ic 5. (c) 6. (d) 7.lch 8B.c) 9.(a) 10. (c)

B. 1. costprice 2. major are 3. quadrilaterals 4. adjacent sides
a3, 90° 6. equal, perpendicular 7. oyclic B, intercepts
9, prism 10. 3607
cCl1.F e 5 b 4.F b.F 6T P 8.T 9.F 10.F
Exercise - 10,1
1. 16Bm" 2 11.25m" 3. "1 4. Length = 40 m, breadth = 16m 5. 420 m"
1. 5m B. 11m 9. " 437 10.82m
11.147m 128 m
Exercise - 10.2
1. (a) 60 em” (b) Bem' (c) 1680em” 2. 1680m™ 3. 18m 4. (a) 140.29m" (b}173.20m"
(e) 52.39cm” 5. 84 em’ 6. 4536 m' 7. 200 cm 8. 32 9. 160 m"
10. (a) 0.46 m' (b) 1.32 m (¢} 0.16 m" 11. 09m 122 5m
Exercise - 10,3
1. 24m’ 2 62cm 3. 312em’
4. (a) 90 em’ (b) 252 em’
5 (a) 16m" (b) 0.625 m" (e) 2.025m"
6. 24 cm 7. Bheom R.228dm" 9. 20em 10038 em 11, 21.57 em
12.152 em' 13. 9m 14.3m 15, 900 cm’ 16. “960 17.23 cm, 17
cm
Exercise
1. {a) (ii) (b} (i) fe) (i) (d} {iv) fej (i) () (i)
2. 60cm” 3. 36cm® 4. 9%6cm;40em 5. Bem 6, 8B5cm 7.9m B 15m
Exercise - 11.1
1. 2310em" 2728160 3.14 4. 450
5 112m 6. 539 cm’ 7.24.5 cm 8. T0cm 9. 509.14 dm®
10. 1 hrs 40 min 11. 3168 em™ 12, 704 em’ 14. 0:37 cm 14.22:15
15.125m 16.42:1 17.° 440
Exercise - 11.2
1. (a) 154 m" (b) 27500 em’ (e} 6930 em’ 2 792m 3. 1570 em’
4. 1925¢em 5. B&./58em’ 6. 3:1 7. 314 2Bem
8. 2em 9, 1885.71em’, 1508.57em’ 10. 154628 m’ 11. 42:33:11
12. Becomes 2 times
Exercise - 11.3
1. (a) 17966 cm’ (b)) 4851 em’ fc} 268.19 em”
2. (a) 4158 em’ (b} 73.92 em’ (c) 374.22 em” 3, B983cm’
4. 2772 cmi’, 4158 em® 5 8 6. 1000 = 231 8 11.%4 cm
9. 16 10, 88 em” 11,905 '.}ﬂﬁ: 12.42em 13, 1:4 14, " 32.34
15. 36 m
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. Exercise -
{. ’ 1. (a) (il) (o) (v) (e} (i) (d) () (e} (W) (DG 2.1 hour 40 minutes 3. 3168 cm’

4. 704cm’' 5. (a) 154 m' (b) 27500 cm’ (c) 930 cm’ 6.2ecm  7.31428 em’

Exercise - 12.1

1. 5.5 2.129 3. 45 4. 11 5. (a) 26.5 (b} 34

6 (a}) 3.1.3.0,29,29 28,28,27, 2.7, 26,25,25,24,23.22. 21 (b)31kg (c)1kg (d) 4

7. (a) 154 em (b) 128.cm (c) 26 cm (d) 143 cm

8 19 Q9 14 10. 140 11.35 12.30

Exercise - 12.2

1. Do it yoursell 2. Do it voursel 3. Do it vourself 4. Do it vourself 5. Do it vourself

6. Do it vourself 7. 546ka 8. Do it vourself Q. 1436 cm

Exercise - 12.3 Q. 1. to 8. Do it yourself

9. {a} 10-20 (b) 20-30 (e) 15, 25, 35,45, 55, 656 (d} 10

10. (a) 4 - 5 hours (b} 34 students (c) 14 students

Exercise

1. (a) (i) (o) tiv) () (i) (d) (iE) (e) (i) (f) (i) (g} (D)
(a) Lower limit - 65; Upper limit = 70 (b) Lower limit = 110; Upper limit = 125
(¢} Lower limit - 0; Upper limit = 10 (d}  Lower limit - 15; Upper limit = 25

3. (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 () 417 (d) September, October, November (e} July and December

Exercise -13.1

1. Doityourself 2. MWM-2 ()3 (H)-5 (-8 (V-0 )3 (vi)2 (wiii)0

3. ()7 (ii) 8 {iii) =9 (iv)=5 (v)D {vi) 8 (vil)O (wiii) -8 4. 0O(0,0)

5. (1)1 Quadrant (i) IV Quadrant (i} Il Quadrant (iv) ll Quadrant 6. Doit yourself

8 [jABE [i)B.F

9. A2, 1), B(-1.1), Cl=2,-1), D2, -4), E(4,0), Fi(0,3).

G500, HI0.-2)

Exercise-13.2

1. (i) Doityourself lii} (a) 16 (b} 20 ©24

2. (i} {a)9 (b} 25 lc) 36 3. liijfa) B (b) 10 212

4. (i} Yes (i) No 5 (i)Yes (i) * 200 (i) " 3500

Exercise

1. (a) (i) (b} {iii) (e (i) {d) (iv) (el (i) (f) {ii)

(g {iii) {h) (i) (i) (i) ()

2. (a)l (b}l (e) 1 {d) IV 3. No

4. (i) (-6,0) (@) (0,-5) 5. Linear graph 6. Doityourself

7. (a)dunits  (b) Sunits  (c) Sunits (d) 5 units

8. All1,2), B(-3,1), CI-5,-1), D(3,-3) Ei4,0)
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é ﬁ Revision Test Paper-IV
@ ALE 260 30 4@ S0

BLF o 293, 3 basexaliiude(height) 4.bh 5. keh

CL F: 2ZF 3.T4 4.T 5.F

Model Test Paper-11

A.1.7150,25% 2.60°,60°, 1207, 1208 3. number of sides = 6

4. Do it yourself 5. Do it vourself

B. A prism becomes a cylinder as the number of sides of its base becomnes larger and larger.

7. 6cm 8.420m’ 9.r=8cm 10. 11

B.1 9% 230808’ 3.21cm

4.AB|| DE, ABI| FG, ABI| HI, DE|| FG, DEI | HL, FG| | HI 5. (a) 160° {b) B0°

6.60dm* 7.{a) F+V-E=2 (b F+V-E=2 8. 34.65 litres

7+5-10=2 9+5-12=2

9.11498 66cm’ 10, 1540 cm’

C.1. ‘3813 2.50° 3. 25em,20em 419625 5. Do ityourself
6. Mo, itcanbecuboid alse 7.26em 8. Do it yourself
9. lengths = 25, 50, 25,50 (incm) 10.(7.0) (0. 7)
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