Tender Heart High School,Sector 33B,Chd.

Class : 10th  Subject: Mathematics — Date - 22.4.2024
Topic : Chapter - (Ratio and, Proﬁori‘fan)
Teacher s Reena Tyagi -

> Inthis chapler the following topics will be coveredi-
i Prolbori'."oh , Continued ‘broﬁ?or‘i‘fon, mean ,broporffon
IL Componendo, dividendo , alternendo, invertendo properties
1T Direct sim}pfe, a}:ﬁﬂ:‘caffoﬂns on _/"”f’[_o?ré’_.gﬂ_s_,_

Ratio: Ratios are the mathematical numbers used to compare
= two fhinas which are similar to each other in terms
; of units’ e g ratio of T8 to 13 is Stol3
Using a colon — 8:13 oy Using a fraction bar — 8

" Heve, 8 is called the first tarm (antecedent) 13
and: 13 is called the second term Cconsa/guenf)
some. facts about ratio:—
1. Ratio 2 has no unit and can be written as a :b
b Creaa’, as ‘a’is to ‘A’)
W7 Tﬂe. Se,cona/ éarm o-,p a y‘a_f‘fo C'annoi- ba 561’0-

3. A ratio must aﬂwaas be expressed in its Lowest
term e.d. [0:)5 = 2:3

4. Ratio is +taken onf(tf between bosf%fve,'zudnfh‘fls.s

5. A ratio is & number , so it has no units.

6. The order of the terms in a ratio is important
eg. 3: Y = H1Z
Composition of ratio :-
|, Compound ratio : When two or more ratios are multipdiod
together. 9. > Compound ratio of a:b and c:d s ac:by
(i1> Compound ratio of a:b,cidb and e:f /s ace : bd f
2 :Dupﬁimte_ rotio of a:b is a?:b q Z:5 s 9:25
3. Triplicate ratioof L' b (s ac: b5 guff 315 s 2Fi125
y, sub -dupliate ratio of a:b ¢s [q : /B eg 3:5/s[3:]5
5. sub - triplicate ratio of a:b is 7 : 3/ €9 3:5 (s33:45
& Reciprocal ratio of a:b is b:g, €9. 3:5 (s 5;
Examplesich bhe dublicate Tatio of 3:% (e 32,92 2 q:49
- i the kriﬁff'wi'e ratio of 2:5 (s 2288 - 8:}25
Gii) the sub duplicate ratio of 36:25 w 3g:[35=6:5
(v) the sub triplicate vatio of 216:125 ir ¥z (Y T25=4:5
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Class 10 Maths Ms. Reena Tyagi

Lrobortion : An eﬁuaﬂfﬁ(y of two ratios.

it/ ‘A, to be in
Four (non- gero) guantities a, b,c,d are said b

‘Prodbori:‘on i aib=c:d or a:'b:tc:d or el 3
It is read as “a istob asc (s tod”

Here, a = Lirst term, b = second term, ¢ = third term
and, o = fourth term.

Alss, ‘o’ and ‘d’ are called, extremes (end terms)
and ‘b’ and ‘c’ are called wmeans Cm:’da/fe, terms)

Product of extremes = Procluct of means
le. ad = bc

Continued brobortion : The Cnon—(gero) Zuanf:’ffe_s of. the

same. Kinde O, b,C,0,E,F, «-- are in continued proportion

i & =b =< = d .
< ’ . » - &
Thus, a,b and ¢ are in continued /bro}vorf/on La b= bic
Example : 2,4 and 8 are in continued /)ro,borf/bl’)}é?-_ =Y
Mean brObortf'Dna.ﬁ‘u: I‘lg Cl-,b and c are I'n wni‘,’nued 8
broportion, then b (s called the mean proportional of a

and *¢’.  Thus, %:Q = b*=ac = b= Jac
il

* &

=
=
b < d £

Eﬁ)hcvafm};ﬁe,fiF;;(.*H’;; fourﬁt; /Drolborf}'onall to 3,6and ¥.5
Solution: Let the fourth proportional be >

Tﬁ@n)_ Frg = Yaby e = IXN = £X y.5 = > = q
ExampleZ: Find the mean proportional, between 6.25 and 0.1¢

— e e B

Solution 1 Let the mean proportionald be x

Then, 6.25, 5¢ and 0:16 are in continued. proportion.
2 G, 25 X =08 D wxx =828 X018
2 x> = 625 x16 =| = x=]JT =1

loo Joo

‘ Egcrgﬁm,bfe.i Find the third broportional to 1-2 and 1:8
- Solution : Let the third proportional be x

Then, 1:2,1:8 and x are in continued proportion.

= 12:1:8=18!x > x = 16 X188 _ 2,7

[
|

1-2

Note : If a,b,c are in continued proportion, then

;*"“'”" a —> tirst brO,bor-zLiona!Z > b — mean [aro}:ort:'onali

¢ — third proportional
P ki il Page e
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_Class X Maths (Chapter -6 Date : 22.4.2024 s

Proberties  of Proportion :— T

\1. Invertendo:— If a:b:c:d) then b-‘dz—'—d-'f
Exam}ofe,:- If 3:Y4 =57, then Y:3 = 7i>

2. Alternendo :— 14 a:b = c:d , then aic = b:d
Example : — I# 3:4 =5:7 , then 3:5 =417

3. Componendo:—If a:b =c:d, then a+b : b = c+d:d

| Example i — I 3:4 = 5.7, then 344 Y =517 7

i'-l- Dividendo :—-If a:b = C:d-) then a-b : b ~d:d

no

Example ;- If a:b =cid, then 3-Y:Y
5. Componendo and Ddividendo : -
! If a:b-= c:oL, then a+b 1 a-b = ct+d ! E-d,

i Note : Proof of above broperties are Given in book akb

page no.(6-7)
6-If a4 -¢c = e 5 then each ratio = Q+b+¢ - sum of antecedents
b d £ b+d+ £  sum of conseguent:

!Exam& i: If x:Yy=2:3, Find the value of 3x+2Y :zx+%7’
ESO-Qu{'fon i— Ist Method.

l 2s ;
E 3x.:t2.5 g 2x+53.—_ petcd = 3(%{)+2 E_)ivicfm each

| A 2 (()+5 Lermbyny?
= 3x2

L . 3 ¥ ' X =2 = 12:19 Answeyr
_' 2x2 45 Jd 3

[ Zm:L Me.thooL

. * R . — :2- :_‘B_x_'
Given x:§=273 3 3x=2y 3 x=24 or §=3

2x+24Y _ 3IN2
Then, 23x+24 _ 24 +2y _ 4y T yxs

{
i = J 2514
f 2.x.+53 2X£§_+55 ﬂ.‘il 19
| 3 3
3xd Method

- Given x:Y =2:3 = let x=-24 and y =34
|
1 Then, 3x+2y _ 3x2h+2x3h _ 6h+6h ____12: = 12:19

—

2x+5Y ax2h +5X34 Yh+154 E‘}_
Important Note :-

For :c.:3=2:3 ,',E we take x =2 and (7.-_5

then 3x+42Y = 3X2+2X3 _ 2 - q,. P
23‘-1‘53 2X2 +5x3 19 12 Iq, U«Jhlch IS Same.

as Ob":a.ined. n e.ach sofution giv.gn above. . But this 50-&1.{1'0’1

is absolutel d | ] t ‘
t:o ma:ks. y wrong and for this solution, g student will scoye
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Example:- 1f p = Uxy , Pind the value of b+2% 4 b+2Y,
- ek p-2x  p-2y
Sollution:-  1st Method

Given, p=UYxy P= 29 Now, a/;};/g/%g comporerdp

X +y 2% x+y and dividendo "‘Je‘ﬁé‘t

w g-x=y  y-x

R

Qaain P }D = xH ‘
= P = 2x Now, Q/,ﬁ[ ying co mﬁoneno/a
¢ 32§ x+y and Fatik s , we get

P+2Y _ o +x+
_p-2 - 2 — x : = 2x7 = & = =il
- *—a—x__

Now, adding cguation (i> ani (11) on both S/‘da,weget

br2x | pr2y e +3y  3x+y

Pb—2 > b 2,3 Y- t X‘—;
= XH3J _ 3xdy  x+3Yy-3x-4_,
L — AT Y= J—x
2nd iethod, o
Given, b =14%y 5 prax _ pr2y _ Yxy
, 4 d - 2 AXY
X +y p-2x  pozy s + Xty T
L’xé — P (‘/IH —Dx
a7 | Xty

(l

XY EREOAY | Yxy v oy Ceryy

%65 - 2 L/x(y.- 2y xX+y

Y x -}-ZDC_?'—}-Q_:(_ N
= %CU — d , dxytoxytaye _ Sy 42t grypag
d m2 Uy 2%y —2y*  2xy -2x* 23¢y-24%

= 2x(ED  ayraxry)

= o s YR T £
| = S =i = 3 . =
| . SxXtY 3x+y

g2 Y -

‘x_ —
o=
g e — Wy Sl s ST ST, ¢ e e S
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' Class 10, Mathematics
— Chabfer L Raiio and Pro,bor'fi'on;.
ek Bk k — Method il
| Case. Case I :- Iﬁ_ﬁa byc,d are in _proportion |

{!
—~ then g o sk Gad |

g

1D a=bk and c =dk
_am_laﬂeLLf_g bc,d_are in broportion , prove_ that |
} A+b: c1d = J2a* + 7h* ¢ J2c> 4+ 7d* ‘
L chad- @ oo g s ke > a=hbk and C.-d}:
| b d
EL'H'S- = a—{;b_ o= /(b;té = b(l(-}-_[) = b l
c+d kd +d dle+1> d |
RHs. = pa*3 FBE = ki +72b =[P Gkw D

Joc>1+34* [ok2d* +3d*>  [d* (ak* £

= [p* - b Hence , L-HS = R.H.S
| B A |
‘_ﬁ(ms.%ﬂfr- T4 a, b, c,d are in continued Erobori/ozz
Hlen a = lo =& = [ fsatﬂ |
l b ol
= c =dk ,b=ck = Kdj = k* A

| mala— bl = Kad k= k3d

EEQQé e~ It a,b c d _are in Eom‘muen( brobar%arz |
ww /(a+b c)/b+c dy

=) n..lcsnl b= k"‘d C"dk

o
d
.'/ZJ;+ILT = Jid. i3d + [kl kaf-ﬁ(dd_

>d*> +/}<3dL Jkd™ = diE (k*+ k- -

k>d
RM.5. = [la+b—c N b+c —d)
| = [Bd+d kD (KA +xd ~d

| = kd (k4 k=10 dCK k1)

P~ (‘\ﬂz (Kl"f‘}( l.B

Henrpl L-HE = R.MUS
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| Class [0, Mathematics
_Cha %er“a <Ra{‘10 and Proportion).

1 -Ligy—“ﬂe_s’ If a,b ¢ arein continued _IDFO'LOJ’LLIOH, o
—prove that aic i (3ar 4 Bab +76): (364 5bctFcD)
VS'OJMELQH e L,ej:‘__“; - U ,_“—.‘Jé/gjlb_;,_c k

| < e, |
— RYs.= 3ar 4+ 5ab+ b = 3 kD*+ 5 (ckPck + Hek)
3b* +5bhc +Fc> 3N +5kkdc +Fc*
= k1452 k31 7k = c2k*(3k*+5k+2)
3crk® 4 5c2k + Fer 2 (3k* 45kt 7)
= K* Hence, L-Hs= RHS

—:Qitic—Liimb_ﬁg__ﬂé&mai_as_ﬁLProborbon o=
Y:- divide T 31Yo into three. parts in such
a_way that hall of the Lir<t part, one— thivd of the

—éaankaLLand_ang_&xtLoJﬁ_ﬁhaiM part ave
equal. .

JM@%J#@ML@A@&M@JL/@L
= 3
=% lsf pawrf = =2x 4 3>d pbarl —+d:g_m
Qcmrdinér to (C}Nen 25 4 3X +6x = 3%Yo
= [l =3FYo =3 o .= J3VD )
mere,ﬁore Lt part=2Xx3Y0= £80, 2nd part = 3x3Y0
= |00 am{ 3ed bart— x3‘/o -«20"]0 5
anm es:~ An embﬁoyer reduces the. number of
embﬁnyees in H’le. ra{‘/@_ mg [0:F arm(, increases Ll/lezr
| wages in the ratis of 14:45 . In what ratis , the
wa%e, b:ﬂﬁ IS fncréase// oY olecrea_ren( 7 |
sollation:— Let the. number of gm,biaétees be IOL
aml wage.s /ppr /'man/ be ?/Uu
so, total u,ka_é)e bill = Fjox x/wu = ZJ4oxy

At bresent the number pf F’MloﬂnUPﬂ 7)4
o page 6
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{ Q\a{:o and Pro)vor‘fion)
and wages per head = < | oY
50, total w Afe bidl - Q"(?xxﬁcy) = /Ob-ﬁf-ov
% RQ'[ZIO _in_ whlc}'n the wa = bill is decreé:ed sty
= Moxy ¢ o Bxy = Y3
J;_ Hence, - h&_WOﬁﬁ_bﬂ_J_So_ de ecrem:ea/ m_fhe. rati o,_‘/ji
| i~ In a mixture of 6 3 ditres  the yatio of. -
milk and water (s 5:2 . How much_u wafe_r_*_mu_rf be. ’ ¢
addpA to this mixture 4o make the. ratie 3:2 9 |
Salutionr Given , milk : wateyr = 5 :2 Bum ?7
_Quantity of milk in it = 53x§‘ Y5 Jitres
| Quan%{'q of watey jnit = 63-Yy5 =(8 litres
Lot the guanti L‘L/ of water to be. added be. x/J#e.s 4
Then 3uam§ ty ol milk in new mixture =Y5 Iitrec
Ard  guantity of water in new mixture = I8+
= U5 =3 = 5Y+3x =90 D 2y =34
| 8+x 2

| = x =12 Therebore. 12 itres 4o be added.

Types Formulae

N

]
1

Invertendo: A b_d
If a: b=c: d then a ¢
Alterando: a b
If a: b= c: d then a:c:b:dor °=72
Componendo: a+b  c+d
If a: b=c: d then bl
Dividendo: a-b  c-d
If a: b=c: d then b d
Componendo & Dividendo: a+b  c+d
If a: b= c: d then a-b c—d
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