Parts of a Proporton S
RATIO And Froportion

extremes

means ‘

3 6 =1 : ﬁ VA RIATIONS

‘-"_.. R i e

- ' | \4K.B) S_olution: _
(FSD_ 20143 MITN 2018) S5 1015, RWP 2014, 15, (i) Ratioof 2002%?) to ;OOgm (A.B)
RSN INVATN Y _
Refo is-4 relatlon between two quantities of 200:700= 700 7 =2:7
same kind. It tells what part one quantity of an Where, 2:7 is the simplest (lowest)
other or how much time one quantity of other. form of the ratio 200:700.
For any two quantities a and b of the same (i) Ratio of 1 km to 600 m (A.B)
. . a Since  1km=1000m
kind, it is represented as, a:b:B, where Then 1km:600m =1000m:600m
b=0. =1000:600
For example, if a hockey team wins 4 =10:6
games and losses 5, then the ratio of the _5:3

games won to lost is 4:5 or g Example 2: (Page # 50) (A.B)

Find a, if the ratios a+3:7+a and

(K.B + U.B) 4:5 are equal.

Inratioa : b, the first term a is called antecedent. Solution:

For example:  In 2:3, 2 is antecedent. Since the ratios a+3:7+a and 4:5

(K.B + U.B) are equal.

In the ratioa:b, the second term b is called a+3 :ﬂ . in fraction form

consequent. /+a 5

For example: In 2:3, 3 is consequent. 5(a+3)=4(7+a)

(sGb2017) (K.B + U.B) 5a+15=28+4a

The statement of equality of two ratios is Sa-4a=28-15

called  proportion. If two ratios a=13 ey

a:bandc:dare equal then, we can write it beP gal if a =43 ="\ "

as a:buc:d or a:b=c:d, where Example3 -"] 4 ("\f‘p
quantities a and d are called extremes, while ' - g 1s-edded i fathumliers T'the

b and c are called means proporticss, o tatie G4y wenget dTiew ratio 5:6.

(K1} t Uul:’) . Eind\tha r. sinbrg.
| \\| Solutiori:

y Ratio liagirio ynis N Ratio of two numbers is 3:4.

. The orfle; 0‘_ elgnierts) in | retio—is Multiply each number of the ratio
impgortant. 1.2. | la \b=d & with x. Then the numbers be 3x, 4x.
;,ln\h ict-0i etfemes = Product of means Now according to the given

EMBIATTES (o8 + u.e) oo

|—|nd the ratio of 3X+2 :§

0] 200gm to 700gm 4x+2 6

(i) 1km to 600m
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Unit—3

Variations
6(3x+2)=5(4x+2) =18x+12=20x+10 7x=15x560
18x—20x=10-12=>-2x=—2=x=1 15><_’560 _15 \i)\ -1200 -

Therefore =
3x :3(1) —3 ibus, 0370715 kg sug irlis 62200,
4x—4(1) -4 --mm\amz_

Thus, the re uured numEdeirsared, 4.,
Example 4: (Padkl §H \(A.B)

Findlthe ratio'da - 452 5a+7b

_ ifa: b= 8:37
Sglution:
Givethat a:b=5:8 or §:§
b 8
Now 3a+4b:5a+7b=3a+4b
5a+7b

(Dividing numerator and denominator by b)
3a+4b 3(aj+4(bj
__ b _ b b
S5a+7b 5(aj+7(bj
b b b
5
[j+4(1) ( 5)
+4

b 8
15+32
8 8
~ 25 ~ 25+56
—+7
8 8
_ar
81

Hence, 3a+4b:5a+7b=47:81

SCT M GELEE:EY) (LHR 2014) (A.B)

Find the cost of 15kg of sugar, if 7'-\‘“'.

of sugar costs 560 rupees.
Solution:

Let th# C3>t pEA5KY of cuyar be\

rupees. .
The" in Dropomon farr
_ _1 hrg: Zka RS X Rs. 560
| b =X:560
~  Product of extremes =
means
15x560 = 7x

Product of

_,\pressmg as a ratio and as a

fraction.

Solution:

Q) Here (GRWw 2016, FSD 2017) (A.B)

a = Rs.750

b = Rs.1250

Now,

a:b =750:1250 (+ by10)
=75:125 (+ by5)
=15:25 (+ by5)

=a:b=3:5

.. The fractional form of this expression is g

(i) Here (A.B)
a=450cm
b =3m =3 x 100cm =300 cm
Now,
a:b  =450:300 (+by10)
=45:30 (+ by5)
=a:b=3:2 (+ by15)

) . .. 3
.. The fractional form of this expression is .

(iif)  Here , (A B!
\ a= 4I(.g =i 1L,O(lgm =4000gIm
A n--2<c1 750 gin = [(2><1000)+750]gm
=2750gm
Now
a:b =4000:2750
=400:275 (= by10)
=80:55 (+ byb)
= a:b=16:11 (+ byb)

The fractional form of this expression is 16

MATHEMATICS -10 88



Unit—3

Variations

(iv)  a=27min 30sec= (27 % 60 + 30) sec
= (1620 + 30) sec
= 1650 sec

b=1hour=1x60 x 60 sec
= 3600 sec
= a:b =1650 sec : 3600 ¢ac
2 11656-3A0C '

=165 13601 | (+ HY10) -
. =32:72 " (+by5)
J [p SN =110 24 (+ by3)
The fractional form of this expression is%
(V) Here (A.B)
(SWL 2015, BWP 2016, D.G.K 2014)
a=75%b=225°
Now, a:b =75:225 (+25)
=3:9 (+3)
—=a:b=1:3

The fractional form of this
expression is%.

Q.2 Inaclass of 60 students, 25 students
are girls and remaining students are
boys. Computer the ratio of
Given (A.B + K.B)
Total students in the class = 60
Number of girls in the class = 25

Number of boys in the class = 60 — 25 = 35

Required

Q) Ratio of boys to total students

(i) Ratio of boy to girls.

Solution: .

0) \ ’A

Now, |} | i
_ Boys: Total’ >then¢s = 557 60
AV ~ =712 (+5)
J' W)= Here, (A.B)
' Boys: Girls = 35: 25
=75 (+ byb)

.__.-"

Q3 If 3(4x-5y)=2x-7y, find the
ratios x:y. AlE)"
Given— )
3\4x 5y)—°x 7"
Reqired_

Xy =7

1%,

(LHR 2015)
(MTN 2016)

~Solution:

Here

3(4x—5y)=2x-Ty
12X—-15y =2x-T7y
12Xx—-2x=15y -7y

10x =8y
x_8
y 10
x_4
y 5
= Xx:y=4:5
Result:
X:y=4:5

Q.4  Find the value of p, if the ratios
2p+5:3p+4 and 3:4 are equal.

Find value of ‘p’ (A.B)
(GRW 2015, SWL 2016, RWP 2015, 17)
Solution:
According to given condition.
2p+5:3p+4=3:4
2p+5 3
3p+4 4
By cross multiplication
4(2p+5)=3(3p+4)
8p+20=9p+12
8p 9p= 1“—1()* HAPAE
AN e
=N e
' IReZ"-L"It': \
=8

Q5 If the ratios 3x+1:6+4x and 2:5

are equal. Find the value of x.
Solution: (D.G.K2015) (A.B + K.B)

Here
3x+1:6+4x=2:5

3x+1_2

: = —
6+4x 5
By cross multiplication, we get
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Unit—3 Variations
5(3x+1)=2(6+4x) 4x+10 1
15x+5=12 +8x 13x+10 2 .
15X —8x=12-5 2(4x Ve L0 =273y 7.10)
7x=7 oX I 26= a3+ 1) "

7 201410 = 13X 8>(
X= - .1.0 By
X= l7 ] E —
Resul® 5
X 21 X=2
& MY m-) norakers are in the ratio5:8. =..4x=4(2)=8

Y is added to each number, we
get a new ratio8:11. Find the
numbers. (FsSD 2016) (A.B + K.B)
Solution:
Ratio between two numbers =5:8
Let required numbers are 5x,8x
According to given condition
5x+9:8x+9=8:11
5x+9 8

8x+9 11
By cross multiplication

11(5x+9)=8(8x+9)
55X+99=64x+72
55X—64x=72-99
— 9x=-27

-z

-9
Xx=3
Now
5x=5(3)=15
And
8x=8(3)=24

Result:
~. Required numbers are 15and 24 -, |
Q.7 If10is added in each nurriber oftlte |
ratio4¢ 13 ve-get & new ’anm\ \}

What a1etne i meﬂr VAR
- . TR VA ‘A B + K B)
selu '.?c-ql b

; J Y 'Batio between two numbers = 4 : 13

Let, the two numbers be 4x & 13x.
According to the given condition;
4x+10:13x+10=1:2

=13x=13(2) =26
Result:

Required two numbers are 8 and 26.
Q.8  Find the cost of 8kg of mangoes, if
5kg of mangoes cost Rs. 250.
Solution: (A.B + K.B)

Weight of mangoes =5 kg
Cost of mangoes of 5kg = Rs.250
Now, weight of mangoes = 8kg
Here
weight: weight:: cost : cost
5:8::250:x
Product of extreme = product of means
5x =250 x 8
5x = 2000
_ 2000
5
X =400
Result:
.~.Cost of 8kg of mangoes is Rs. 400.
Q.9 Ifa:b=7:6, find the value of

3a+5b:7b-5a. (A.B + K.B)
Solution: _ 1y ) (FSEENL0)Y )Y
Here L =N, | .I - 1 L

or a=

3a+5b:7b—5a:3(%bj+5b:7b—5(%bj

_21b+30b 42b-35b
6 = 6
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Variations
_5b.7b (iii) (SWL2014)  (A.B + K.B)
6 6 Given Data: . : -
=51b:7b (x by6) 9pg_A8F | |
=3a+5b:7b-5a=51:7 (< byh) l2m Tﬂ
Result: ‘3{31’“‘* A
3a+5h:7h = 5a=51.7 h '
Q.10 Compuats the [OII"WI Lo ) suiution: _
(i) L (AR e B) Consider,
Giveh Cata) | ' Spg _18p
sl 2. | ( 2lm  5m
J BRI 77__“; By cross multiplication, we get
Required 9pq(5m)=18p(2Im)
Soluti ax=7? 45mpq = 36mpl
olution:
Consider, 45mpg _ |
24 6 36mp
7 X 5_q:|
By cross multiplication, we get; 4
24(x) = 6(7) 5¢ = 4l
24x = 6(7) Result:
24x _ 7 5q =4l
6 Q.11 Find x in the following proportions.
Result: Q) (A.B + K.B)
48337' (GRW 2014, SWL 2016, MTN 2017, RWP 2017)
.. X= Given Data:
(ii) _ (A.B + K.B) 3x—2:4::2x+3:7 Required
Given Data: X =9
sa _15b Solution:
3x y 3x—2:4::2x+3:7
Required Product of extremes = product of means
cay=? 7(3x—2)=4(2x+3)
Solution: 21X 14 =8x+12
Consider, 21x—gw =iz [4]°
5a _15b N e -
-, l\.)«—L\. W '._ g
3)( y D A 26-_ \ . -
By cross multlpllcatlon wWe g)t [ ' T\
=10b 3x\ AT VAN e
Sa(y)= 39bg 0 LN X=2
Say = 4bb\( R R Result:
45\ " ' X=2
i .33{ .=I:f.\X .
TN IRN VA (ii) H-1.3.2x.7 (A.B + K.B)
SN ey Z9nx 7 5735
. Result Product of extremes = Product of means
ay = 9bx

RS
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Variations
2x _3x-1 ‘o —24
B B —f )
2x=3x-1 "---37“.4 .
=x=1 - h ‘mr - ( )
Chande.inl ona2 U.anTltw due to change in
x-3 5 _x-1 4
(i) —— = otheiay dnuty(s) is called variation.

2 NS X4

(SR 2011) (A.B\+ Ki5)

ProdI 'ct of extrenves = Prodct Gi means

I\ '\ é3)k§+4]:(x5—1j(x3lj

ool )2

By cross multiplication
6(x—3)=5(x+4)
6X—-5x=20+18

x =238
(iv)  Here (A.B + K.B)
2 2 ps_qs 2
p°+ pq+q°:x:: ((p—q)
p+q

*. Product of extremes = Product of means

(p*+ pq+q2)(p—q)2=><(p3_q3}

p+q
p’-¢q’ 2
X[ - }=(p2+ pa+q°)(p-q)
(p+Q)

) 2
=(p*+pa+q°)(p—q)° o

_(p*+pa+a*)(p-a)(p-a)(p+a)
(p—a)(p®+pg+q?)

=(p-a)(p+q) )
=Xx=p°-q° . J
(V) Here (BWD 2014)  (A. B & K E) \
8—-x: 11— 16 #X PRy |

o,

*. Product of eKtI nms = 3| oouct cf MRans
(8— < (2)—)) ’1;—\"(10 X)

200 I8k 28K X7 =176 - 11X — 16X+ X
' ~200-33x=176-27x
27x—33x=176-200
—6x =24

) Types of Variations

(K.B)

There are two types of variations.
Q) Direct variation
(i) Inverse variation

Direct Variation (K.B)

(LHR 2014, 16, 17, GRW 2014, 16, 17,
BWP 2015, 16, SWL 2016, 17, SGD 2017)

A relation of two quantities, such that
increase in one quantity causes the increase
inthe other or decrease in one quantity
causes the decrease in other is called direct
variation.

For any two quantities x and y, it is written
as: yocx or y=kxwherek =0is constant
of proportionality.

For example: radius and circumference or

faster the speed longer the distance etc.

(a.8)
Find the relation between distance d
of a body falling from rest varies
directly as the square of the time t,
neglecting air resistance. Find k, if
d=16 feet for t=1 sec. Also derive a
relation between d and t.

Solution:

Since d is the gigtance 9f the-5D! 1y' 1\

falling-fiefa res| |nt1m=t —
Tiwen un1e| tPe given wt-‘.d-.t.on
_ VO d e t?
< 2
i U=kt

Since d=16 feet and t=1 sec
Then equation (i) becomes
16=k(1)’
ie. k=16
d =16t?

putin eq. (i)
Which is a relationship between the
distance d and time t.
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Variations

N CERGEERY (K.B + A.B)

Give that A varies directly as the

782
square of r and A:Tcm , when

r=9cm |f r=14cm thej find A -
Solution:

Since A variés divectiy-as scuare of i

ahdre
Gi l'\—'lAr

28 :'kgz
—==k(9)
1782

7x81

22
k:—
or 7

22
Put K =— and " =14cm jn eq. (i)

A=22 14y = Zx14x14
7 7

= 616cm?

(K.B)

(LHR 2014, GRW 2017, SWL 2015, 16)
“A relation between two quantities, such that
increase in one quantity causes the decrease in
the other or vice versa is called inverse
variation”. For any two quantities x and y, it is

. 1 k
written as: y oc — ory = — or
X X
yx =k wherek = 0is constant of
proportionality.
For example:
Increase in worker will decrease the days or

Increase the speed will decrease the time.
Example 2: (Page # 55) (K.B + A

If y varies inversely us' _, .rld
y =16 yhel X=5 50 finll \:%1
y =100 | 'BERLE S
Solution: 10
' .‘1;‘?.-;:0 v\ varies  inversely as X"
| n! | iberefore
y < 1 = Y=L
X2 X2
k=x%y — (i)

Put X=Sand Y =16in (i)

k=(5) 146
k=00 _ -
Nave put\ K = 490and ¥ =100n (i)
460=100x> or X2 = 400 _
100
= Xx=12
Q.1
Given Data:
y varies directly as x
y=8 whenx=2
Required
Q) y in terms of x
(i) y=?whenx =5
(i)  x=?wheny=28
Solution:
Here y oc X
y =kx—(i)
For value of k
Puty=8 ,x=2
(8)=k(2)
=k=4
Q) y in terms of x: (A.B + K.B)

Putk =4 in equation (i)

y =4x _
(i)  For value of y: B ey
Put x =500 - 4, We'ge} :
G N
y R0}y 2 [
(i) —For value of x: (A.B + K.B)
Put k and y in the equation (i), we get
28 = 4x
=>x=7
Result
(i)  y=4x

(i)  y=20when x=5
(i) x=7 wheny=28
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Variations
Q.2 R=? when T =64
Given Data: T=?whenR=20 -
y oc X Solution: T A
y=7whenx=3 Liie,” -RaT
Required _  F =KT
(i)  yintermofx . For; yaue-of k
@iy (a) ® ?\When-ya 35 VAB) Put R=5and T=8
(b) y :'?\'.'/n_erw X=1¢ |\ (AR g: 8(k)
Solution: VoL e
H2vel Yol Vi ur y oc X 8 . .
IS TRM A . The equation connecting R and T is:
Ly =k (i) 5
For value of k R= gT—>(l)
Put y=7,x=3
’ For value of R
7= k(3) By putting T = 64 in equation (i), we get;
5
k=1 R=>(64)
3 8
(i) y in terms of x (A.B) R=5(8)
y =kx R =40
:>y:Zx Forvalueof T
3 By putting R =20in equation (i), we get;
(i)  For values of x: (A.B) 20 = ET
Put y = 35 in equation (i), we get 8
7
35=—x 20 x §: T
3 5
3Bx3_ =T =32
7 Result
=x=15 5
For value of y Rng

Put x = 18 in equation (i), we get;
7

= —(18
~(18)

y=7(6)

y=42

Result

~"

Cliven Data:

RocT

R=5whenT =8

Required

Equation connecting Rand T.

R =40whenT =64
T =32whenR =20

—Given Datas 5 N | o | s

| RyT?__x o
L REBwhen'T =3
_Required
R=?whenT =6
Solution:
RocT?
R=KT? — (i)
For value of k
PutR =8,T =3in equation (i), we get

8=k(3)’
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Variations

For value'of R |

Pt = € inleauation "(ii), we get

N85
AN R=75)
8
R S (36)
R :8(4)
R =32
Result:
R=32whenT =6
Q.5
Given Data:
V < R®
V =5whenR=3
Required data:
R=7? whenV =625
Solution:
Here, V « R®
V =kR® = (i)

For value of k

PutV =5and R = 3in equation (i), we get

5=k(3)’
5=27k
_5
27
\Y =£R3
27
For valueiol _R__‘

625 =R |

200
) B X A7 VS
W N 125x27=R®
- 3375=R*
Taking cube root on both sides

(A.B)

Q.7

VL Tw=Twhenx =2

IR 4375

R=15 —. "
Resuls==0 % | |
R'= 18 vshenV =625 .~

M

i (A.B)
Given Data:
woc u?
w=38lwhenu=3
Required data:
w="? whenu=5

Solution

Here, woc u®
w = ku® — (i)
For value of k

Putw=81,u =3 in equation (i), we get

(81)=k(3)’
81=k (27)
81

2R
27

k=3

sow=3u® - (ii)

Putu = 5in equation (ii), we get
w=3(5)’

w=3(125)

w =375

Result
w=375whenu =5

1%, -

GivenDag@™, | | | Ll

.'-._ .V(—_:-__'. |

=

Required data:
y =7 when x =126

Solution:

Here, y « l
X

y=kZ 5 )
X
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Variations
For value of k 1
Put y=7andx =2 inequation (i), we get X ‘E
_k Result:- A
2 - ) = 1 ._ ::1 ’\Ii el’\ y 24 _
=k=7(2) = T~ LA _ .
k=14 AWV W WLRI AT - (A.B + U.B)
AN /e ) - Given Data:
Sy==1>n 1
XA 40 4 Woc —
fFerivalue oy ' z
o Pt 26 l-Lguation (i), we get w=5whenz=7
[ JI ' 14 Required data:
126 w="? whenz=@
1 4
¥=3 Solution:
1
Result: Here, w oc —
z
yzlwhenx:126 K
9 w == (i)
Q.8 (A.B + U.B) z
Given Data: For value of k
y o 1 Putw =5 and z = 7in equation (i), we get
X 5 - k
y =4when x=3 7
Required data: —k =35
x="? wheny =24
. 3B .
Solution: .'.W:7—>(||)
1
Here, yoc; For value of w
k ) _E. . ..
y =;—>(|) Put z= 2 in equation (ii), we get
For value of k We 35
Put y=4and x =3in equation (i), we get - (175\ _ ¢ )
_k — Az -/_!‘..'_ NP RPN
= k=12 V\ ~ aViIlaR\RY 35-.:_‘-&3 | |
y_ A . BRI \ - W=35><i
For vaI 1e's fx ' b 17
Put u—zhneqjamn(- weget W:f
NY X Result:
12 4 175
> X=— = — = —_
Y w 5Whenz
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Variations
Q.10 (A.B + U.B) Required data:
Given Data: ) a=? whenb =.8
1 Solution: s
Ao — ey [ | 7/
r < iz A
A=2whenr=3 -_b
Requirg_d data: e —>(|)
r="2 when A=72 b
Solution: ' ' For value of k
ol Put the value a =3andb =4in eq (i), we get
L\.’X: - k
; 1 = 5
NIAN A-X (4)
' r2 3(16) = k
For value of k = k=48
k 48 .
A:—2 .'.a:F—)(”)
Put A 2andr=3 For value of a
k Putb =8 in equation (ii), we get
2="5 48
(3) a=—
18 =k 28
Or k=18 =
18 64
A=— 3
a=—
For value of r 4
k Result:
A:—2 3
r a=—whenb=38
Put A=72and k =18 4
79 = 18 Q.12 (A.B + U.B)
T2 Given data:
r2 = E V OCl3
72 r
, 1 V =5whenr =3
"= Required data: ¢~ % |
. V_O;‘,\,,, ,‘1r—,6 E R AR,
Taking square root e -
! % a - ) =2 Wwiher, V 3?(,.__ A
r:J_rE ) =~ S)ullon ' .
Resulti—, | W\ g ocd_
AR AR EY \ ~ r°
r=+=i en A = 2 k ]
240 A% Ly \Y :F_)(I)
. mll.adn By (A'B +U.B) For value of k
A\ J AN AY e Iven Data: PutV =5andr =3 in equation (i), we get
. - aocF 5 _ k3
3
a=3whenb=4 5(27) = k
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(iln="? whenm =432, A
Solution . BYFARIA '
I ] Lo A P, L% Pogy P
moc___.-' R r ..._. \ | ._"x \ ]
31 T T T -
R (]
\J NN -
NN Y
| m= — —(i)
n

Unit—3

Variations

".: A

k=135

VR
r

For value of V

Put r =6 in equation (ii), we\get

v=12
64 (!

— (i)

216, |

[P

For value of r
Put V =320in equation (ii), we get

320= 12
r
p= 2l
64

Taking cube root on both sides, we get
g/r_S =3 2
64
3

4
Result

r =

V:EWhenr:G
8

r :%Whenv =320

Q.13 (SGD 2014)
Given

(A.B + U.B)

mocigandm:ZWhenn:4
n

Required data:

m=7? Whenn =256

For value of k

Put m=2, n=4in equation (i)

3 k I - —
2564\ =k | 4
¥ 2 x5
=128

128

n3

For value of m
Put k=128, n=6

_ 128

n==6

For value of n
k
m:F
432:% *m=432
n
432(n3):128

\_“akinalcuse rotion both sides

—

.-n:_

3
Result:

ngwhenn:6

nzgwhenm:432
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Variations

Third Proportional (K.B + U.B)
For three quantities a, b and c are related 4s;
a:bub:c, then c is called \the thifd
proportional.
. b2
ie. c=
I .TM el (A.B)
‘| Finga thlrd proportlonal of X+ Yand
X*—y?
Solution:
Let ¢ be the third proportional,

Then ?

X+y:xi—y?uxi-y?c
c(x+ y):(xz—yz)(x2 —y2)
(xz—y2>(x2 _yz)

X+Yy

_ (x2 —yz)(x—y)(x+ y)

X+Yy
:(xz—yz)(x—y)
= c=(x+ y)(x—y)2

(K.B)

If three quantities a, b and c are related

CcC=

asa:b:b:c, then b is called mean
proportional. i.e. b*>=ac
Continued Proportion (K.B)

If three quantities a, b and c are related as
a:b:b:cwhere ais first, b is mean and c is
the third proportional, then a, b and C are |n-
contlnued proportlon i

=ac ~

"‘Lﬂ'ﬂ} ' \;l

_ ('“R\:j 2016, \FSC 2015,
Einat LJ 1

GD 2015)
|12 ' \ane 3 are in continued

D ;))mrn
Solution:

Since 12, p and 3 are in continued
proportion.

12:p:p:3
“» Product of extremes = przauct, of meains
Pl = (12\’.( I

> pi =28
' '-'._'hL‘S, p =6/

W= mple 3: (Page # 57) (A.B)
Find the mean proportional of 9p°q*
and r®

Solution:

Let m be the mean proportional.
Then 9p°g*:m:m:r?
Or m.m =9p°q* (rg)
m2 — 9 p6q4r8
S o
= m=13p’q*r*

Fourth Proportional (K.B + U.B)

If four quantities a, b, ¢ and d are related

asa:b:c:d, then d is called fourth
proportional.
ie. d:E
a

(K.B)

Find  fourth  proportional  of

a®-b® a+b,and a?+ab+b?
Solution:

Let x be the fourth proportional,
Then

( ARG I ra3+))

& Pradict _)f extrénies Pr_n_d get of means

k(al —"bé"-\ - (g+b)(a* +ab+b?)

a+b )(a® +ab+b?)
a’-b’

a+b (a2+ab+b2)

(a2+ab+b2)

_a+b
a-b
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Q.1 Find athird proportional to (x— y)2 (x _
M 612 (A.B) (N [ ]
(SGD 2017, RWP 2017, D.G. K 2016, 17) —A(X=Y)(X=y)

Let, the third proportional =
According to the given condn on;

~» Product of extreme = product of mean

Vs\/ 3 3‘

| .Z(X-._-y)lx‘:+__)(y_.-|-3,-2)\'x_).,‘)'("xz +xy+y2)

6:12::12 2 LU W e\ 2
Productcfrmar S = prodl,ctd exfreme. VN A Gy Ty ) ,
Z: g}t 621 |\ \\ Nt - Third proportional is (X* +xy +y?)
-144 . ' V) (x+y) X2 —xy -2y (A.B)
NN INIAN A A ek Let third proportional =
J [ % ' — a=24 According to given condition
Th|rd proportlonal is 24 (x+ y)2 X2 —xy—2y?iix*—xy—-2y*:a
(||) a’,3a’ (A.B) -+ Product of extremes = Product of means
(MTN 2014, 16, RWP 2017, D.G.K 2014) 2 _ (2 2\(y2 2
Let, third proportional = x a(x+y) _(X —Xy-2y )(X —Xy-2y )
According to the given condition; 2
a3:3a2::%a2'x ’ a(x+y)’ =(x*—xy-2y?)
“» Product of extremes = Product of means —(x?_ _oy2Y
(a®)x=(3a%)( 3a%) a(ery) b =2y -2y) 2
2y — g a(x+y) :[X(X—Zy)+ y(x-2y)]
9a’* =[(x=2y)(x+5)I"
T @ a(x+y) =(x-2y)" (x+y)’
x=9a —(y_2v)
-. Third proportional is 9a a=(x-2y) ,
(iii) a’-b%a-b (A.B) (LHR 2015, - Third proportional = (x-2y)
GRW 2014, 16, SWL 2016, BWP 2015) P2 _ 2 P
Let, third proportional = x (vi) —q , —q (A.B)
According to the given condition; P’+q° P*-Pg+0q°
a’—b%:a—b-a—b:x Let, the third proportional = a
-+ Product of extremes = product of means According to the given condition;
2 2_q2 _ _
R =
v + - pg+ P pq+a’ )= 1
(a-b)(a+b)(x)=(a-b) . Product of extremes m foctiof aris|
(a+b)x=a-b . ;_(pz—f“z. ._L.__r)_'q Y O pr J
(a-b R Sl )Lt —pd o Ji - g+ q”
a+tb RV IARIIL SN G £l L 5-q J(p +q]
- Third prdpgrtioneiis, g—i’- _ }\ '--'“Lpz—pq+q2J p?-pq+q* ) p’-q*
n! YRR o ~ ~ 2 2
(iv) (;X‘ -/) (/_*f) ! (A B) a:[ Zp q 2][ 2p q 2] (p+q)(p pq+q)
TN A p*-pg+q° \ p*~pg+q (p-a)(p+q)
A J YN (FSD 2015 GRW 2016) p—q
Let thlrd proportional = a=———
According to the given condition, P —Pa+Q
(x—y) (X =y*) (X y?):a ~. Third proportional ISL
p’—pg+q’
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Q.2  Find a fourth proportional to
(i) 5,8,15 (A.B)
(LHR 2014, GRW 2017, BWP 2016)
Let, the fourth proportional = x
According to the given condition:
5:8::15:x -
- Product of mean = product of extreme
(5)x (8i15)| -
5x =12C |
. 120
g e
[N O
| - X=24

(i)  4x*,2x%,18x°

. Fourth proportional is 24

(A.B)
(SWL 2015, BWP 2016)
Let, the fourth proportional =
According to the given condition:
4x*:2x°::18x°:a

*» Product of means = product of extremes

(i) 15a°%h°,10a’h°,21a%°

(18x5)(2x3) = (4x4)(a)
36(x°)

4x*
18x%*

2
= a=9%"
. Fourth proportional is9x*

=a

—a 9x* =a

(A.B)
(FSD 2017, D.G.K 2015, 17)

Let, the third proportional = x

According to the given condition;

15a°h° :10a%b° :: 21a°0% : x

“» Product of extremes = product of means

(15a°0°)(x) = (102" )(21a°b*)
_ 10x21xa’xb?
15a°b®
_ 2x21xb?
= —._q
X =2xZ4 |
X = 1412 \
" Fo' i proportin 1a i5- :L4bz
(V) | 4 lix--24,% - 3,5x* —40x° (A.B)

._et “Fourth proportional isa
According to the given condition;

x> —11x+24:(x—3):5x" —40x° 1 a
+ Product of extremes = Product of means

/—\/—\
I\J

~) 20,45 N |

X* —11x+24)(a) = (x—3)(5x" —40x*)
—8x—3x+24)a_—(A- 35Xt - 40x°)
43(x-8)]a = (%53) (x=8)

X
'--( _u)(x 8)e & =54 (k--3)(x—8)

a=5x3

“-" Fourth proportional is5x*

v) P’+0p°-0’,p*- pg+q°

Let, Fourth proportional =

According to given condition:
P’+q*:p’=q*::p’-pg+q’ia

~» Product of extremes = Product of means
(p*+9*)a=(p’-a’)(p*-pa+q’)
(p+q)(p*-pa+q?)a

=(p+a)(p-a)(p*-pa+q°)
a=p-q
*. Fourth proportional =p —q
i) (p*-a?)(p*+pa+a’),p*+ 0’ p° -’
(A.B)
Let, the fourth proportional =
According to the given condition;
(p*-a*)(p*+pa+a’):p°+q°: p*—°:x
“» Product of extremes = Product of means
(p*=a”)(p*+ pa+a®)(x)=(p*+a°)(p*—q°)
(p+a)(p-a)(P*+pa+q°)(x
=(p+a)(p*-pa+a*)(p-a)(p’+pg+a’)

x=p’-pg+q’
- Fourth proportional is_p’ — pq+g° -
Q.3 Findamean pruport.pnal baiween
IL 3,
| (LHR 2018, GIW.2014:D, G K 2016)
\ bev, 'the mean prd portional =
A o':.'.ng to the'given condltlon
_ “20:%::x:45
“» Product of means = Product of extremes

(x)(x) =(20)(45)
x* =900
Taking square root on both sides
% = /800
x=+30
.. The mean proportional is + 30
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(i)  20x’y*,5x’y (A.B)
Let, mean proportional =
According to given condition

20x°y®:a::a:5x’y
-+ Product of extremes = Product of mean<-
(2o pxy) 228
22 - O\(l\ y6 2
4% '=1OxIye |
_ T Ak! 105800t on both sides
{ \/ 100xl°y6
= a=+10x"y’
. Mean proportional = +10x°y®
(iliy  15p*qv®, 1359°r’ (A.B)
Let, the mean proportional =
According to the given condition,
15p*qv®:a:a:135q°r’
*» Product of means = Product of extremes
a* =(15p“qr®)(1350°r")
a’ =2025p*q°r*
Taking square root on both sides,
2025p4 610
a=45p*q°r®
.~ The mean proportional is +45p°q°r®

(iv) x-y?=2Y (Grw2015) (A.B)
X+Yy

Let, the mean proportional =

According to given condition;
X_
_yraiiar Y
X+y

*» Product of means = Product of ext_remef,:';;

a2 = (X.Z_.—). )(x_yw
y Y

aZ:(\X:_)' fx.|1 (_—_Vw
RN NP Ry
7 Taking square root on both sides;

Ja? = J(x-y)’

Variations
a=x(x-y)
~. The mean proporticaa! 1 J_c(x— '/_5"
F04  Findine verue'sf the ledier invehied in
—~ A\ *hv olipvyirt 1 contintica-proportions.
RCAREN V- (A.B)
-t Accordlng to given condition
5:pip:45
~» Product of means = product of extremes
p2=5x45
p? =225
Talking square root
p==%15
Result
p=+15
(i) 8,x,18 (A.B)
According to condition
8:x::x:18
“» Product of means = Product of extremes
x* =8x18
x* =144
Taking square root on both sides
X =++144
= x=%12
Result:
X=%12
@iy  12,3p-6,27 (A.B)

According to given condition
12:3p—6:3p—6:27

*» Product of extremes = Product of means
12 x 27 =(3p—6) (3p—6)

324 = (3p — 6)?

(3p—6)? =324

Taking.Sq: .botlor uofh srdes
IR TURAY A K ':_ ) —
| Eiderd [

Jp 6= 13 Lor 3p—-6=18
—3p=6-18 3p=6+18
3p=-12 3p=24
_ 12 24

3 P 3
p=—+4 p=8
Result:
p=-4,8
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(iv)  7,m-3,28 According to given

condition: (A.B)
(GRWP 2015, 17, FSD 2017, MTN 2017,
BWP 2015)

7:-m-3::m-3:28 -
-+ Product of means = Product ofiesttremes

(m—3)f:7x28
(m=-3Y"=196 -
Taking sguare, voct on 'Z)Lth sidgs:.
m -3 =+14
Erther .

ek el -4 or m-3=14

[ 221443 m=14+3

' =>m=-11 m=17
Result:
m=-11,17

(K.B + U.B + A.B)
(LHR 2014, SWL 2016, BWP 2015, 16,
MTN 2015)
< Invertedo Theorem.
Ifa:b=c:dthenb:a=d:c
< Alternendo Theorem.
If a:b=c:dthen a:c=b:d
X Componendo Theorem
If a:b=c:dthen
() a+b:b=c+d:d
(i) ata+b=c:c+d
< Dividendo Theorem
If a:b=c:d then
(i) a—b:b=c-d:d
(i) a:ta—b=c:c-d
X Componendo-Dividendo Theorem
If a:b=c:d then

Then using componendo-dividendo theorem
3m+7h 3p+7q
3M-7n_.Zp* fq

hus, 3+ Ziic 3Ti—4n_3pT7I Sp— 7q

o SURANASIT

Using— theorervw of  componendo-
dividendo, find the value of

m+3p+m+2p i m= 6pq
m-3p m-2p p+q
Solution:
Since mzm
p+q
or m=CPRD G
p+q
m__2
3p p+q

By componendo-dividendo theorem
m+3p _20+(p+4) _29+p+q
m-3p 29-(p+q) 2q-p-q
m+3p  p+3q

— (i)
m-3p q-p
Again from eq. (i), we have
m_ 3p
2q q-p

By componendo-dividendo theorem
m+3p _29+(P+d) 29+p+q
m-3p 29-(p+q) 24-p-q

2 4
(i) a+b:a—b-c+d:c—d M+2P _2P+A i)
i) a—b:a+b=c-d:c+d m—_2p __2p—q_“
Example 5: (Page # 60) (A.B) Adding (ii) and (lll) W e
Given: m+3p A 2(| 3q ZF_JL‘
m:n=p:q - [T 3) r142q '-.q—ﬂ i Lp"—'q
To Prove: - . AEIER ) b'+3q 4p+q
3m+7n:3m—-7n= 3p+7c.\p— Y AR F — +2 -
Solution: N WU AT P=q 2p-4q
m:n="g"q v () _xzxfx_ _—(p+3a)(2p—a)+(p-a)(4p+q)
m_p .='ﬁ VAW (p-a)(2p-q)
§ PN _—2p*-5pq+3q”+4p>-3pq-¢’
J | leitiplyaing both sides by ; we get (p-0a)(2p-q)
N 3m_3p _—2p*-8pq+29° =—2(p2—4pq—q2)
7n 79 (p-9)(2p-q) (p—-a)(2p-q)
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Example 8: (Page # 61) (A.B)

Using theorem of componendo-
dividendo, solve the equation

x++\/_4
33 3

Solution:

i- . W \ %,
Given equa |0“1 is’= \/ s TR L O i

. B\, umpor.ewd) ividendo theorem
WSR3 +Vx+3-Vx—3 _4+3
IX+3+IX—3—Jx+3+/x—3 4-3

2«/@_7 X+3
2fx—3 1 \x-3

Squaring both sides
x+3_ 49
X—3
X+3=49(x-3)
X+3=49x-147
X—49x =-147-3
—48x =-150
_150 _25

48 8
) 25
Therefore, Solution Set :{E}

Q.1
Q) Given (A.B)
4a+5b 4c+5d
4a—-5b 4c-5d
To prove
a:b=c:d
Proof \
Here RYFAR'
4a+5’)' 4c +50.- AR
4a—56 \dc -5l '. L\ x\-
Byapplying r')nﬁponpnda _gividedo
Y rycpprrv -

(.¢‘+'b)¢\4a 5b) (4c+5d)+(4c—5d)
|
(4a+5b)—(4a—-5b) (4c+5d)—(4c—5d)
s _g
10b 10d

(by using cancellation prop)

a_c
s 4
=a b=t
S Proved 5
iyl “Given ' (A.B)
’ 2a+9b  2c+9d
2a—9 2c-9d
To prove
a:b=c:d
Proof
Here
2a+9 2c+9d
2a—9% 2c-9d

By applying componendo-dividendo prop
(2a+9b)+(2a-9b) (2c+9d)+(2c—9d)
(2a+9b)—(2a—9%b) (2c+9d)—(2c—9d)

4a  4c
180 18d

(i)  Given (A.B)
ac’+bd? c*+d?
ac’-bd? c*-d?

To prove

a:b=c:d

Proof

Here

ac’ +bd? _c *+d®
acibaZ o g |

' 1By apol ving \,om*wnm( (o} dmdp gD prop

- (354 b37) 4 (e —ad) (¢ +d?)+(c*-a°)

:..-(ar‘ b J-(ac’—bd*) (c +d°)—(c* - d°)

~ac’+bd®+ac?—bd®  ¢®+d®+c®—d?

ac’ +bd? —ac?+bd?> c2+d®-c*+d?

2ac’ c°
2bd?  d*
ac® ¢°
bd?  d°
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J I‘. '.i \

a_c By applying componendo-dividendo prop
b d (pa+gb)+(pa—gb _ (pc-gd)+(Pesa%),
—a:b=c:d (pa+gb)—(pa=1Dj I(LJ(,-‘ud) (0‘—1m
_ Hc_anceProved - v\a+ct+ oc—qL |cc+qu, oe—qd
(iv)  Given | (A.EY pa+qh—pa+(b wc+qd — pc+qd
a’c+h’d —AC ?+hd? \ — " 2pa 2pc
a’lc—bd | ac” hd 200 2qd
Topro'e WA
ab=cidl | pa_pc
Proef b qd
Lere : q
Multiply by —
a‘c+b’d ac®+bd? PRy
a‘c—b’d ac®—bd? a_c
By applying componendo-dividendo prop b d
(a’c+b%d)+(a’c—b’d) =a:b=c:d
(a2c+b2d)_(a2c_b2d) . H.ence Proved
, (vi) Given (A.B)
:(ac +bd?) +(ac® -bd®) a+tb+c+d a-b+c—d
(ac® +bd*)—(ac® —bd?) a+b-c-d a-b-c+d
a‘c+b’d +a’c—b’d ac®+bd?+ac’—bd? ';c:)gniog/:ed
a’c+b’d -a’c+b’d ac®+bd?—ac®+bd? Proof
2a’c _ 2ac’ Here
2b%d  2bd? a+b+c+d a-b+c-d
a’c ac’ a+b-c-d a-b-c+d
b%d  bd? By applying componendo-dividendo
olving b bd both sid " (a+b+c+d)+(a+b-c-d)
Multiplying ygon oth sides p p(a+b+c+d)—(a+b—c—d)
a’c bd_ac’ bd _(a=b+c—d)+(a-b- c+d)
b’d ac bd? ac _(a—b+c—d) (a b— c+d)
%zg a+b+,0:+d+u.;0 A
—ab=c:d - ;{-&-CJ—d ﬁ jZ{r -|r,-._:‘_'-_..,.
Hence Proved wER Y. R\ VAL R g=d +a-b-g+d
(v) Given _ Ay L TA-lE+c-d-a+Hd+c—d
Pa-+ (G} ha -a= pC-+ ok peag) | s “2a+2b  2a-2b
Toprovel | |} |t 2c+2d  2c-2d
azkhgcidih By applying alternendo property
\J I‘ Proof 2a+2b 2c+2d
N F’je‘ e ab— beaad - e ad 2a—2b  2c—2d
a+pq:pq-qo=pc+qd:pc—q Again applying componendo-
pa+gb _ pc+qd dividendo prop
pa—gb pc—qd
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(2a+2b)+(2a-2b)

_(2c+2d)+(2c-2d)

(2a+2b)—(2a—2b)

~ (2c+2d)-(2c-2d)
2a+2 +2a-24 _

2c+2d +2c-2d4

22+2b-2x+2b

2¢+2d -22+2¢ )

4a  4c

4L
a |

"u
AN

| b | mmane=c:d

| SO Eleitce Proved

'(viij Given

2a+3b+2c+3d

(A.B)
2a—-3b+2c-3d

2a+3b—-2c-3d

To prove
a:b=c:d
Proof
Here

T 2a—3b—2c+3d

2a+3b+2c+3d 2a-3b+2c-3d

2a+3b—2c-3d 2a—3b—2c+3d
By applying cmponendo-dividendo prop
(2a+3b+2c+3d)+(2a+3b—-2c—-3d)

(2a+3b+2c+3d)—(2a+3b—2c—-3d)
(2a—-3b+2c—-3d)+(2a—3b—2c+3d)

" (2a-3b+2c—3d)—(2a-3b—2c+3d)
2a+3b+2c+3d+2a+3b—-2c—-3d

2a+3b+2c+3d-2a—-3b+2c+3d
2a—-3b+2c-3d+2a-3b—-2c+3d

T 2a—3b+2c—3d—2a+30+2c—3d

4a+9% 4a-9b
4c+9d  4c-9d

By applying alternendo property
4a+9%b 4c+9d
4a— b 4c— ad

Again applying eo’npcnepdo i /i endapm _ \

(4a+9b)+(4a,— ?b.)
(4< nh {(4a’ g~
NE L9b+4a %

(er‘ LQd)Jr“ru 9d)
\uu+9d) (4C 9d)
_4c+9d +4c-9d

4a+9b 4a+9b
8a

180

4c+9d —4c+9d
8c

18d

".(.viii)

)\ s__diwidendo, find the value of
“())  Given

Multiply by% on both sides

T

C|
_ q (&
\ 2 hin=c|d
Lieiice Proved”

Given (A.B)
ac+bd

:ac—bd

a’+b?
a? —b?

To prove
a:b=c:d

Proof
Here

a’+b’ ac+hd
a’-b? ac—hd
By applying componendo-dividendo prop
(a2 +l32)+(<’:l2 —bz) _(ac+hd)+(ac—hd)
(a®+b?)—(a*-b?) (ac+bd)-(ac—bd)
a’+b’+a’—b® ac+bhd+ac—hd
a’+b’—a’+b’> ac+bd—ac+bd
2a®  2ac
202 2bd
a’ _ac
b>  bd
(Multiply both sides byg)

Hbrce Proved " | L
Wsirig | thecrein | of compoenendo-

(A.B)
_ 4yz
_m
Required
X+2y N X+ 22
X—2y X-22

=?
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Solution:
Here
x= Y2
y+2
Dividing by 2y
x _ Ayz Ry
2y LAy (yeal,
LR CRINE
:.[” V_I'A,

By applying compoenendo dividendo prop

Adding equaglon-(i) and (ii)

X+ 2y N XA ?.-'[ .',._ 3‘:}:}:'\11"'

X=2y X=2z2\\ 4y | yShz

': By apb_ y?,r:.g gor'hpdnendo dividendo prop

X+2y _ 2z+(y+2)

x-2y 2z—(y+12)

_21+y+z
21—-Yy-1
x+2y:3z+y_>(i)
X—2y 72—y
Again consider
‘= 4yz
y+12
Dividing by 2z
xX__ 4y
2z 2z(y+z)
_ 2y
y+12

x+2z  2y+(y+2)
x—2z 2y-(y+z)
_2y+y+z
2y—-y—12
T Gi
y—z =\

¥
-

. ."_":?:+'y'Jr éy+z

-y —(z-y)
_3z+y 3y+z
-y 71—y

_3z+y—(3y+2)

7y,
|.\:- =

x+2y+x+22 _5
X—2y x-22

(i) Given:
— 10np
n+p
Required
m+5n N m+5p _n
m-5n m-5p
Solution:
Here
— 10np
n+p
Dividing by 5n
m 10np

5n (5n)(n+ p)
m _2p

50 n+p

(A.B)

By applying componendo dividendo property

m+5n  2p+(n+p)

m-5n  2p-(n+pg)
m+5a” ~nRnHp 3 |

\(\ (milg (2o%n p

\_m5n) ‘sp+nl

\~m-5n  p-n
Again consider
i 10np
n+p
Dividing by 5p
‘m _ 10np
5p 5p(n+p)

-(i)
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m_ 2n
5p n+p

Applying componendo — devidendo prop

m+5p _2n+(n+p)
m-5p 2n—(n+p)

m+5p—, _’ri+_n_+_h
m-5pzn- n—p
m + 1p M+ N
= F —t— = -(n
[T D =] ()

SN Adding () and (i)

m+5n+m+5p 3p+n 3n+p

m-5n m-5p p-n n-p
_3p+n  3n+p
= +
p-n —(p-n)
_3p+n 3n+p
~ p-n p-n
_3p+n—(3n+p)
= -
_3p+n-3n-p
= —
_2p-2n
= on
2(p—n)
p—n
=2
Hence
m+5n m+5p
m-5n m-5p
(iii)  Given
_12ab
“a-b
Required ~ N
X—6a"=x ‘et x-,x_w
x+6a | }“EE-=
q’JI ~5un
|J J-elc
12ab
Ta-b
Dividing by 6a

X _ 2
6a a-b

Applying compen=nto. dev.mendo prno

X+6c 20 (d b)

x- Gal ‘2hi— (a-b)
)<+6a_2b+a—b
x—6a 2b—a+b

Xx+6a b+a
x—6a 3b-a
By invertendo theorem
x—6a 3b-a .
=——2 ()
X+6a a+b
Again consider
12ab
a-b
Dividing by 6b
X _ 12ab
6b 6b(a—h)
X _ 2a
6b a-b

Applying componendo-Dividendo prop

x+6b_2a+(a—b)
x—6b_2a—(a—b)
X+6b 2a+a-b
x—6b 2a-a+b
X+6b 3a-b ..
= —(ii)

Xx—6b a+b
Subtracting (i) and (ii)
x—6a Xx+6b_ 3b-a
x+6q__x &b [ arm \alh |\

- '. 3[)—01,_4“4."‘.(5')
T asb
_ 4b-4a
~a+b

4(b-a)

a+b

Hence
x—6a x+6b 4(b-a)
x+6a X—-6b a+b
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Unit—3 Variations

(iv)  Given (A.B) Sub.equation (i) and (ii)
3yz X=3y X+43z_2z-y -2y
“y—z X+3y X ’27 Ay f
Required _ B ARTw ! (2, y";'—,e-y\Zy—z)
X—3y Xx+3z i v Wu i | yz
X+ 3y -x 32 v AR 222—yz—2y2+yz
Solution: \ T T A =
BImhY yz
Here © % 4 o , )
\)z' \ 27172y
[ [ 3 | Yk D =
J' Il_ L y z )2/2 ,
M | Divided by 3y _ X-8y_x+32 =2(2 —y )
X 3yz X+3y x-3z yz
3y 3y(y-z) (v)  Given (A.B)
X__z s—6pa
3y y-z P—q
By applying componendo dividendo prop To find value of
x+3y:Z+(y—Z) s—3p+s+3q:?
x-3y z-(y-z) s+3p s-3q
_ Solution:
_Ity-z Here
Z-y+1z . 600
y _ —
= P-q
22y Divided by 3p
Applying invertendo prop s 5
Pq
x—3y=22—y_)(i) 30" 30(0=a)
X+3y y p 3p(p-q)
Again consider s _.2q
3yz 3p p—q
X= y—1 By applying componedo-dividendo prop (ii)
Divided by 3z s—-3p _29- (p- q) =
x  3yz s+3p 20- L(u m) BN «_ SJAr
3z 3z(y-z) -a—3p 20 p+q Mt
oy = . .:._-.-'_ F _ S—f \qp 2(|,+ )_ q
z o 7 YN, W _ \_,q p ( )
By applying '“nnpanenf‘{) (.II\ |d=ndu-n\(>gq A p+q
x+3z \ Y (Y2 | \ ) Again consider
_ |‘- Kol 'y'f__\,'__L)' s— 6pq
A RV AR LA E o) 2l =—"
JII '\-_..-.II | :y+y—z - -p_q
N y—y+z Divided by 3q
==~ 3q 3q(p-q)
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[(x-z)z+(x-4)1 [ (x=2)" (i 4)2]

[(X_Z)Z““(X ‘4) }’1(2 < 2) —tx— ﬁ)\J\

N e (2 - T s

(02 +(x-4) - (32 +(x-4f 1

Variations
_.2p 2(x-2)° s
P-4 2(x-4)
By applying componendo-dividendo prop e 5
s+3q:2p+(p—Q) ) x Li__q =25\ 4
s-3q  2p-(p-q) VRTA ) W
253 p-o Y. Taking square rooton both sides
ey ( j _
BrEG x—4
" | O n"_q. \ } X;Z__'_S
S0 Adding equation (i) and (i) x—4
T os— 3p+s+3q=3q p+3p q Either
s+3p s-3¢ p+q p+q X=2 ¢ o  XZ2__g
3g—p+3p—q x—4 X—4
= - X—2="5(x—4) X—2=-5(x-4)
2p+2q X—2=5x-20 X—2=-5x+20
= X—5Xx=-20+2 X+5x=20+2
P+q —4x =18 6x = 22
_p(p+a) .18 ML
P+q 4 3
:>s—3p+s+3q:2 X:g x=1—1
s+3p s-—-3g 2 3
vi) (FsD2016)  (A.B) . Solution Set = {1_1,2}
Solution: 32
Here (vii) (SGD 2015)  (A.B)
(X— 2)2 —(X—4)2 12 Solution:
Ning i q I2+2-yx?-2 1
By applying invertendo property By applying conponendo-dividendo prop
2 2
(x=2)"+(x-4)" 13 (\/x2+2+\/x2—2) (\/x +2=4%° \
(x-2)" —(x-4)" 12 = A
‘\/X +. 4—,,«,-— ’\,)' ? _"Xz ._'!k‘:“ -
By applying componendo- dividendo prcp ) N J
~ r2%4+3,j;e ?+\x +2— -2 3

! [fe%rz Fxi-2- )/»e/2+\/x -2 1

20X +2 _3
2Ux% =2
X2 +2
X2 -2
Squaring on both sides

=3
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Unit—3

Variations

x> +2

X2
NG +2=9(x2 —2)
x*+2=9x*-18
x?—9x?>=-18-2
&) |

9

N N N2 >
' Taking square root on both sides

2
. 5
.. Solution Set= {i\/;}

(viii)
Solution:
X +8P2 —yx2—P? 1

S +8PZ 4 —p? 3
By applying Invertendo Property

JX2 +8P?% +4/x% — P2 3

SErep?—Jx—p? 1

(A.B)

By applying componendo-devidendo prop

VX2 +8P% +4/x2 — P?

+(«/x2 +8P? —\X* —P?

)

VX2 +8P% +4/x2 — P2

341
3-1

—(\/x2 +8P? x> —P?

)

VX +8P% + %2

— P2 ++/X? +8P? —yX? — P?

X2 +8P% +X2 —P? —yX* +8P? e —pe

LT \

4 .
s

z_J__ +§5 |\

ANNRFE
WY 'Cquarlng on both sides

2
X* +8P?
{ XZ—PZJ =(2)2

"H._ =

x> +8P?

x? — P? PRSI
X2 +8F = 4x% |- 4PE

X4 4= |-40° -8R
13 =\ —12p?

3" =12P?

2 12 p2

3
x* = 4P°
Taking square root on both sides

=4

X=+2P
Either
X=2P or X=-2P

. Solution Set={2P,—2P}

o UES 0 13
(x+5)" +(x-3)" 14
Solution:

(x+5)°—(x-3)° 13
(x+5)°+(x-3)° 14

By applying invertendo property
(x+5)3+(x—3)3 14
(x+5)° —(x-3) 13

Now by applying componendo- dividendo
property

(5 + (x=3) |+ (x+5)' = (x-3)"| 14413

(
[(x+5)3 (x- )} [(x+5)3—.-(x—-'%)3}__,-1-4--15:':._::'-._.'-."_ A

L e

..,‘X+5)+kx/v/'(§ I-\X.-E)—k}—zﬂ _

__!____n__ =

Lu/tf+ -3

2(x+5) ~
2(x-3)°

3
(x+5j _ 97
X—3

Taking cube root on both sides

)= 5]+ g

MATHEMATICS -10 111



x+5=3(x=3)
X+5=(3%.9
X—3x<4—9-&
=2% =14
N REERY
. 3 ) [ L
JI 1 -2
X=7
. Solution Set={7}

Joint Variation (K.B)

A combination of direct and inverse
variations of one or more than one variables
forms joint variation.

Symbolically

If a variable y varies directly as x and varies
inversely as z, then

yocxandyocl
Z

In joint variation,

yoc5 ory= k— i k#0
Z 4

Problems Related to Joint Variation
(K.B)
p varies jointly was g and r? and inversely as
s and t?, p=40, when =8, r=5, s=3, t=2.
Find p in terms of g, r, s and t. Also find the
value of p when q=-2, r=4, s=3 and t=-1

Solution:
Given that poc qT
L ar e

Az~ ¥ '\

Put p= 40q 8 =L‘_.s—3 andt--L :

- Wy E‘J\ ~\2..-
40x3x4 _k

8x25

Variations
k=12
5
Then en. (i acpmes
s °
\ A28
15 st

. Nowe for-g==2,r=4,5=3 and t=-1, we
~Nave

Q.1 Given (K.B + A.B)

(FSD 2015, SWL 2015)

1
socu?andsoc =

v

s=7when u=3,v=2

To find

Value of s=? whenu=6,v=10
Solution:

Here

1
scculandsoc =
v

In joint variation
2

Soc —
Vv
2

== (i)
\'

For value of k
Puts=7,u=3andv=2inequation (i)

2
L k(3)
2 I
AN -
9 ' A
AL
e W = 9V

For value of s
Put u=6,v=10and k = % in equation (i)

2

_14. 67
9 10
1436

S= —XxX—

9 10
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Variations

28
S= —
5
Result

sz%whenu:&v:lo_

Q.2 Given
woc xy27 | - _
w=5whenx =12,y 74, = 30
Ta find \
. MJ’Mef.x 4,y=7,2=3
NN Sotutiot:
' Here W oc Xy?z

w = kxy?z — (i)
For value of k
Put w=5x=2,y=3andz =10in eq (i)

5=k(2)(3)*(10)

5=180k

" 36
For value of w

Put x:4,y=7,z:3andk=3—16in eq (i)

_1 2
w= o @0)°E)

49
SW=—
3

Result

w=4—?? when x = 4, y-7andz-°-'--.

Q.3 Given (K.B + A\E)
Yy oc X2 ﬂnj)ccf-l .__' | K\
y F16'when i = 4, b 12 r' 3

| W 9 fing_
5 |

| o y=2"whenx=2,z=3t=4
‘Solution:

Hereyocx3,yoci2
zt

Q4 leen

_-"

In joint variation:
3
Yoz — [ |-

RE
.:>y.--—,—-—>u)
z°t

Eei' value of k-

'Puty 16,x =4,z = 2,t = 3in equation (i)

3
o= K8
(2)°(3)
16 = k(64)
12
16><12:k
64
3=k
= k=3
VS
YT

For value of ¢y’
Put x=2,z=3;t=4and k=3 ineq (i)

y:% whenx=2,z=3andt=4

u »cx and Uwc—37

| -U 4 \Ah(:nx—'Fz y=7,2=2
.} To find
u=? whenx=6,y=3,2=2
Solution:
Here
Uoc x?and u o i
yz®
In joint variation:
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Unit—3

Variations
2 In joint variation
Uocc— 3

3 Xy -
A -

ileZ Ve 72_. g w [ [~

Or  u=—-() oyl L LS
yz v e — (1
e _

For value of k
Put u=2,x=2, V= 7 Z=2-¢eq ravior. (i

<f)_ |
L35 L

N

For value of u

Putkz%,x:G,y::%andz:z

—~
(o]
N—"
N

c
I

w

w
—_

w
G)N

c
I
X

w
—~~

oo
A

N DN DN

c
Il
|

Result
u:%1 whenx=6,y=3,2=2

Q.5 Given

z
V= 27whmx 7y 62

. Tefihd) )
A ';_l,'-.l.-."\,lf‘e,..x 6y 2,2=3
JI Sotutioi:
Here

V o xy® and VOCiz
z

1
mey mi"mT—w - "'. \\ |
i 1 ""'H.

(K '3 (e A H”- A (; r) .'3i"./;':'n"'.([:'i_-G'-.K'!IO:E'5)

.-_“._I.. .:. \IVOC—

Eei valueofk
Putv=27,x=7,y=6andz=7

For value of v

Putx=6,y =2, z—3andk— g in equation (i)

V=

Result

4 N (A
\_/_Z_?'vv'j'] n \(l— ),7—2 7—3"‘: s

(K.B + A.B)
& 4
u3
w=5whenu=3
To find
w=?whenu=6
Solution:
Here

W oC 1
u3
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These equations are used to evaluat? certaist

expressmn more emlly

Using these (qL gtivns-is (_,dllnd '-fx \ W

K-Method. | e
ExamplocrlPigat AR RIS
J NN \ .3':—: , then show that

ad+ci+e®  ace

b+d3+ %  bdf

Variations
W h—)(i) Solution:
u® Let E:E:-E _—_'rh_-
For value of k b —d< |
Putw=5,u =3in equation (i Vo \ Sov.Leh
d (). . Then .—1»:k,9_:.-k aid —=k
_ k \ b,V d | f
(3)2 ie;, — a=bk, c=dk and e=fk
5x 27 S, To prove:
135=k a’+c’+e’  ace
‘n=5§§ b +d®+f° bdf
J TNIRN u’ Proof:
| WY < For value of w adicdied
Put I1<3:5135 andu = 6 in equation (i) Now L.H.S:—b3+d3+ 3
~(6) (k) + (k) +( k)’
- R ad £
e b’k +d°Kk° + £°K°
216 = b3 d3 3
45 + + f
72 T A TP
15 b®+d®+ f°
24 Also R.H.5 = 2c8 _ bk+dk+ fk
zg "7 baf bdf
bdf
Result =k3ﬁ=k3
5
w=g when u =6 L.H.S=R.H.S
3 3 3
(K.B + A.B) ie. i +C3 +63 _ ace
Ifa:b:c:d isaproportion, then b*+d*+f*  bdf
a ¢ Hence proved
R .
a_ c Q.1 - \r’B+ AR
Or —=Kk, 9 k (‘“sg 2015, s',,) 2015
a=bk,c = dk | Biven g =Edn Y | (G0

L Te prave N ,

..’i)- 4al-1of '40 194

320 "4a+9  4c+9d
. 6a—5b 6c—5d
(i) =

6a+50 6¢+5d

(i) 3:,/—6‘2*02
b b? +d?
(iv) a®+b°:b°+d®=a’c’:b%d’
(v) p(a+b)+gb:p(c+d)+gd=a:c
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Putting the value of ‘a’

Variations
3 3 k)—
(i) a?+b?i -2 —c?4d?i - 5(bk)=5b
+ c+d 6(bk)+5b _
(vii) a ,a+b_ ¢  c+d _ héek—5), k-5, Ii'\
b b c—d’ d N CATR
Proof ALV L L A
Let a:b=57d =k IRIELS = 62'—-5d
a le'l ' 6¢ +5d
:B = 9 3 _k ' Putting the value of ‘¢’
4 A" _ 6dk -5d
S L =K =
N | b d 6dk +5d
I ek, ok _ d(6-5)
() 4a-9% _4c-9d (A.B) d(6k+5)
4a+9 4c+9d 6k —5 (i)
=
LHg= 2= 6k +5
4a+9b From equation (i) and (ii)
Putting the values of a RHS=R.H.S
_ 4bk—9b 6a—5b 6c—5d
4bk +9b 6a+5b 6C+5d
_ b(4k-9) Hence Proved
T (AL .0\ 2 2
b(4k +9) (i) a_ /az +c2 (A.B)
4k -9 . b b +d
= — (i)
4k +9 LHS=2
_ 4c-9d b
RH.S= 4c+9d Putting the value of a
Putting the value of ‘C’ - %
_ 4dk-9d b
4dk +9d LH.S =k — (i)
:d(4k—9) RS o a2 + 2
d(4k+9) R e
4k -9 . Putting the valu«no
4k +9 o k) ’dk) o a2
From equation (i) and (ii) =3 \ \—_—,——4 o
LHS=R.H.S \ RiRd Y
4a-9% Ag-9d /SN 7K +d%k”
4a+9 ) chved Woaos U \/ b? +d?
Hence Prived | | | V=t
k? (b +d?)
Sarsh| 6t-5 | = = Jk?
(ii EaH— L i A.B - -
x).l. 38,450 5c+5d (A-B) b2+d2”
-._.I -_ 6a—5b RHS =k.......... _(11) _ B
LAS= 6a15h From Equation (i) and (ii)
a+ LHS=RH.S
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Variations
a_ 2212 Putting the values
b \b’+d’ - (bk) 4 p2: @Eé
Hence Proved S el by
(iv) a®+b®:b°+d®=a*’:b’d® (A.Bj, § e
— 26, ~B .6 6 ) - ‘L’k +) N
LHS=a+c’:b”+d b k+1)
Putting the-value of ‘a’-and|‘cl, b2k?
= (bk )2 (k) B ¢° = b (k*+1): 1
) N
:be!/6'| d‘l\s bG -|'C16 bZ(kZ +l)
5 | )t s _
‘I:'k. .\l"e--ld6}-:J.(D +d6) - b2k3
= k°® - (i) k+1
R.H.S =a’’:b%d® _ bz(k2+1)(k+1)
Putting the values of aand ¢ - b2k?
= (bk)*(dk)’ :b*d® (K2 +1)(k+1)
—b°%k3dK° :b%d® LHS = % (@)
=bd’k® :b'd® ¢
= k® - (ii) RHS=c"+d :C+d
From equation (i) and (ii) Putting the values
LHS=R.H.S 3
a®+b°:b°+d°® =a’c’:b%d® = (dk)*+d?: (dk)
Hence Proved dk +d
. . 31,3
(v) p(a+b)+qgb:p(c+d)+gd=a:c _ d2K2 g2 9K
(A.B) d(k+1)
L.H.S =p(a+b)+qgb: p(c+d)+qd _ dz(k2+1)'d2k3
Putting the value of aand ¢ k+1
= p(bk +b)+gb: p(dk+d)+qd d®(k*+1)
= pb(k+1)+qgb: pd (k +1)+qd B d2k7
k+1
=b[p(k+1)+q]:d(p(k+1)+q] d2 (K +1)
=b:d - () =g
RHS=a:c 2\ (CAUN
Putting the value of a and ¢ . p B S fk H}\kf )' -( ) N’ e
= bk : dk O \ "‘.___k%___ \
=b:d — (ii) ' \ \ Front Equatior! (i) and (ii)
From equation (i) and () | VS YHS=RHS
LHSZRH.S ™ ™ _ , L, & , .,
(a+L)+ub p(»—-d) q1—a c a’+b aib C +d “ord
- I-|on( e Frro\ /od ' Hence Proved
T (SN =3 3
N = s A _c2yqg2-_C (vii) a a+b: c :c+d (A.B)
- a+b c+ b b c¢c-d d
3
LHS=a?+b?*:-2 LHS= i-a—m
a+b a-b b
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Variations

)I NN @Te e
W \bPd? 4 f2

2

Putting the value of ‘a
bk  bk+b

“bk—b' b
bk b(k+1)
( 1) b
k—kl "k »;_-1,-,&(5)
C ¢-i-d)

RH.S = 7 ==
ald |

JJI 1g-he Vallue of ‘C’
dk dk+d

T k—d d
dk  d(k+1)
Tdk-1) d

:kL:kJrl—)(ii)

From equation (i) and (ii)
LHS=R.H.S
a ,a+b_c¢ c+d
a-b b c¢c-d d
Hence Proved

Q.2 If

Ezgzg(a’bacld,e,f?&O)then
b d f
show that (A.B)
i 2o |arcee
b \\b?+d?+f?
1
(il ac+ce+ea | ace [2
bd +df + fb | bdf
iy fc,ce e @ ¢ e
bd df fb b? d? f2
Proof: Let 2= -5 _k I —
:>§:w,',’fc—:'.:( é :k- ._Ix \
b d) 1 |
. d—b-’( '—ck e

(A.B)

LHS=—

_ A 'u

Putting the value of ‘a’

“\bidie £2

Putting the values of a, c and e

_\/(bk)2+(dk)2+(fk)2
b?+d?+ f?

:Jb2k2+d2k2+f2k2

b?+d?+ f?

_\/kz(b2+d2+f2)

(b2+d2+ f2)

k2
=k —(i)
From equation (i) and (ii)
LHS=RH.S
a_[a’+c’+e?

b \b?+d?+ f?
Hence Proved

i = A.B
W) bd +df + fbo | bdf (A-B)
(FSD 2016, MTN 2015)

ac+ce+ea

bd +df + fb

Putting the values -1
_ (b )(dk\+(d /f|',+ fk (w\i

- bo Lt i fb A =
bl ¢tk + fkk2

1
ac+ce+ea {ace}z

LHS=

ifa LHS— A T

A pu+df +59
_ k?(bd +df + fb)
~ (bd +df + b)

Putting the values
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Variations

baf

Chdfk® 172
b }

- (k3)23/- .

R.H.S = KFi.. LA (1)
Fram Eq, (0)'anafy)
L3 =RH.S

_ ‘(bk)(dk)(fk)}%

1
ac+ce+ea | ace [2
bd +df + fb bdf
Hence Proved

ac ce ea a°> ¢ ¢°
—t—+—==+—+— (A.B
bd df fb b?* d? fz( )

LHS= £+E+§
bd df fb
_ bk.dk N dk. fk N fk.bk
bd df fb
bdk? N dfk?® N fbk?
bd df fb
k®+k*+k?
= 3k* —— (i)
2
RH.S = %+%+%
Putting the value of a, cand e
(bk)"  (dk)"  (fk)°

(iii)

2 2

T

b’k®  dk* K :
= b2 + dz + f2 ! . __..-.
= k? +k® +%? — \ A
= 3k2 -—_.n—}([) i m.- ._ | .x \ . 1Y

From eng-;io.p'-__(i; éjd (i-;)_ 3\
o HS S RS —

2 2

SRt hdc-ce ea a® ¢ e

+F+_

- — =
bd df fb b? f?

Hence Proved

Real Life Problems Based on Variatio _
Example 2 (Page # 63 )iy W - Japti i)

~The current-i_a vire, Veries diresthi s trie
. electiomotive furce £ and-inversely as the
—iresistence X 1F 1=%2 aniperes, when E=128
. _Woits._ang-R=8 ohms. Find |, when E=150
~voits and R=18 ohms.

Solution:

In joint variation, we have | oc%,

=25 5 0)

For | =32,E=128 and R =8,
k(128)

8
:32><8 _k

128
=k=2
Put in equation (i)
- 2E

R
Now for E =150and R =18

2(150) 50 amp
18 3 '

Q.1 The surface area A of a cube varies
directly as the square of the length
| of an edge and A=27 square
units when I=3units. Find A when
I = 4 units (ii) | when A=12sq.

AR.B +E Ry

32 =

units.

Given. v | -
A %127 scuere wnit when | = 3 units

0 fina d

—A=?when | =4 units
=7? when A =12 square unit
Solution:

Here

A x I?

A=KkI> ——(i)
PutA=27,1=3
27 = k(3)?
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27 =9k Q.3
3=k

k=3

For value of A

Put k =3, 1 = 4 in equation.(i)

In Hook’s law the force F applied
to stretch a spring-varies direnily
as the amcunt of ‘clangstio S arid

3210 viireriS =(1.A4n) Fina<{) S
/vt en = -'L0|L (il) Fwihen S=0.8in

o 3;(5‘)2 | (K.B +A.B)
For valiw: nf ! E:esn
A= l
E{l‘;llgi(|0r:3(|-ﬂ 6 qlaeumtm F=32IbwhenS=1.6m.
- 312 To find
T B 4—l S=?when F=50Ib
NN Or I2=4 ~F=?whenS=08in
Taking square root on b/s Solution:
[2 =42 Here FocS
= 2 (Length is always positive) F=kS — (i)
Result: For value of k

A = 48 square unit when | = 4 units
| = 2 unit when A = 12 square units
Q.2 The surface area S of the sphere
varies directly as the square of
radius r, and S =16z when r = 2.
Find r whenS =367 .
(A.B K.B)
Given
S o r?
S=16nwhenr=2
To Find Or
r=7?whens=36n
Solution:
Here Socr?
S=krr ——(i)
For value of k
Put  S=16mx, r =2 inequation (i)
167 = k(2)?
167 = 4k
4n =k Q.4
Or K=4n — VA
S =7ar? I
For value of r '
Putk = 4:c S '%6,L i equa ok ( )\ %
367 = 47 1 .
9=r> | |
Teking spu! a.e Lcnf olT Doth S|des
~ Y BB
\ J [ SN, _;r—3(Length is positive)
\. Result:
r=3when S =36mn

Put F =32 and S = 1.6 in equation (i)

32 = k(L.6)
20=k Or k=20
F =20S

For value of S
Put k =20 and F =50

50 = 20S
E:S
2
=5
2

For value of F

Put k =20 and S = 0.8 in equation (i)
F =20(0.8)

F=16

Result:

S—glnwhenF 50Ib

= 18 M5 wienS-= O& it
m*n nsity 1 “of* |I3l “rorn-agiven
jouice, warieg (inversely as the

' square’or the idistance d from it. If
—the intensity is 20 candlepower at a

distance of 12ft. From the source,
in d the intensity at a point 8ft.
from the source. (K.B +A.B)
Given

1

Iocd—2

I = 20 candle power when d = 12ft
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To find
=? when d = 8ft
Solution:
Here

| oc d_2
K~ Ty
For valiie'of k,
Put =20 end d =2 equation (i)

e
(AN

.JI- IN] ol i

(12)
20 x 144 =k
Or 2880 =k
2880
| = B
For value of |
Put k=2880 and d =8 in equation (i)
| = 2880

1 =45

Result

| = 45 candle power when d = 8ft.
Q.5 The pressure P in a body of fluid

varies directly as the depth d. If

the pressure exerted on the bottom

of a tank by a column of fluid 5ft.

high is 2.25 Ib/sq. in, how deep

must the fluid be to exert a

pressure of 9 Ib/sg. in?

(K.B +A.B)
Given

P oC d .--:
P=2.25Ib/sqwhend =5 =

ToFind _- YN
d="? viﬁ'g:r-_ Pi=2 Yorsd-,
Solution: = | ‘'R
Here
- (R d
NN R ()
oy For value of k
PutP=2.25andd=5
2.25 = k(5)

Or k=0.45
P =0.45d
For value ofd | |-
Putw<0.25.and F 770
- 19%50N.45d '
5d5
- 20=d
Or d=20
Result
d = 20ft when P = 9 Ib/sq.

Q.6 Labour costs c varies jointly as the
number of workers n and the
average number of days d, if the
cost of 800 workers for 13 days is
Rs. 286000, then find the labour
cost of 600workers for 18 days

(K.B +A.B)

al

Given
c o nd
¢ = Rs. 286000 when
workers, d =13 days
To find
¢ = ? when n = 600 workers, d = 18
days
Solution:
Here
c o nd
c=knd ——(i)
For value of k
Put ¢ = 286000, n =800 and d = 13 in eq (i)
286000 = k(800)(13)
286000 K

800x13
N _

n=3800

|\ Forvalubofc/ |

I ."."'F’u.':: K= “—2" n =600 and 18 in equation (i)

c= 5—25><600><18

¢ =297000

Result:

¢ = Rs.29700 when n =600
workers and d =18 days
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Q.7  The supporting load c of a pillar 175 (4)
varies as the fourth power of its 28 = Nt
diameter d and inversely as the 28 A,‘}J 7 2 6
square of its length I. A pillar of 5 _y I P
diameter 6 inch and of height 30 Y
. . = 1\ Taking po‘ itiveisqria e root on both sides
feet will support a load ¢f 33 4ci's.
How highd 4 inch giniar, nust be | 2 =20
P | Result

to supgarta lcad-cf 28'tong?

\(i5.3+A1B)

(Siven
[ 4 l
AN gocd anchcl—

¢ =63 tons when d = 6 inches and | = 30 feet
To Find
I =?when d =4 inches c = 28 tons
Solution:
Here
4 1
cocd*and c o 6

In joint variation:
4

CoC T?
4
=C= kl—2
For value of k
Putc=63, d=6and | = 30 in
equation (i)
63= (6)
(30)°
63 = 1296

900
63x900

1206

175

=k

4 \

or k5 —
175444 1)

C=—i—1 1 11

| |4

RN =) *'!g'm:ofl

MNINN M

Putk— R d =4, ¢ =28 in equation (i)

1 L J " 1
4.--':"- -'“‘--._v.- \ ‘x\ !

" | = 20 feet when d = 4 inches and ¢ = 28tons

Q.8  The time T required for an elevator
to lift a weight varies jointly as the
weight w and the lifting depth d
varies inversely as the power p of
the motor. If 25 sec. are required for
a 4-hp motor to lift 500 Ib through
40 ft, what power is required to lift
800 Ib, through 120 ft in 40 sec.?

(K.B +A.B)

Given

TochandToc%

T =25 sec when P =4 hp, w =500 Ib
To Find
P =?when ¢ =800 Ib, d = 120 ft and
T =40 sec.
Solution:
Here

TocwdandToc%

In joint variation:
T e W—d
P
= @—)(l)

For value of k " . )
PutT-=25P'z .4 vv o“’) U= 1@,,.
_ equalcnu)
! . ,
_5 ” 1500 % 4{) .
- 40

Or kK=—
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_wd
200P

For value of P
Put k ZL, w = 8004 = 126
200
and T(=40 Inequation (N
13004120 '

SO OB =4 %120

P=12
Result:

P =12 hp when w =800 Ib, d = 120 ft and

T =40 sec.

Q.9 The kinetic energy (K.E.) of a body
varies jointly as the mass “m” of
the body and the square of its
velocity “v”. If the Kinetic energy is
4320 ft/lb when the mass is 45 Ib
and the velocity is 24 ft/sec.
Determine the kinetic energy of a
3000 Ib automobile travelling 44

ft/sec. (K.B +A.B)
Given

K.E oc mv?

K.E = 4320 ft/lb when m = 45 Ib a.*‘.ﬁj

v=24 ft/sec.

"._ 1 .--\.-"

Result - [

To find
K.E = ? when M- 3000 Ib, (44 \

f*’s “C

" _ Shution: |\

Here
K.E oc mv?
K.E = kmv? —— (i)
For value of k
Put K.E =4320, m=45and v = 24
4320 = k(45)(24)?
4320

45x576

k=1
6

K.E= lmv2
6

For value of K.E
Put k = %,m:SOOO,v:Min
equation (i)
1 2
K.E = 6x3000x(44)
K.E = 968000

L

— K = 9( snoo ﬂ/lw\/hen- 7 = 3000
Lacnd E Aﬁ/swc

MATHEMATICS -10 123



Unit—3 Variations

Miscellaneous Exercise 3 _

Q.1  Multiple Choice Questions

answer. ;
(1) Inaratioa:b:ais called; “{SWL-2018, MTN, 2015, D.G.K 2014/ 15) (K.B +A.B)
(a) Relaticii (b, Antecedent
(c) Corsequent ~(d) None of these
(2) Inaratiok:y, i calisd; | (LHR 2014, GRW 2014, RWP 2015) (K.B +A.B)
(2 Relatior! ' (b) Antecedent
| d) Corisequent (d) None of these
£3)" Inaproportiona:b::c:d,aandd are called; (LHR 2015, MTN 2015) (K.B +A.B)
(a) Means (b) Extremes
(c) Third proportional (d) None of these
(4) Inaproportiona:b:c:d,bandcare called; (LHR 2015) (K.B +A.B)
(a) Means (b) Extremes
(c) Fourth proportional (d) None of these
%) In continued proportiona:b=b:c,ac=b*bissaidtobe __ proportional
betweenaandc. (K.B +A.B)
(a) Third (b) Fourth
(c) Mean (d) None of these
(6) In continued proportiona:b=b:c,cissaid tobe __ proportional betweenaandb .
(K.B +A.B)
(a) Third (b) Fourth
(c) Means (d) None of these
(7)  Find x in proportion4:x::5:15 (K.B +U.B)
75 4
(a) 2 (b) 3
©° (d) 12
4 e
(8)  Ifuocv?, then (LHR 2014, MTN 2015, D.G.K 2014) o AR,B Ry
(a) U=V2 . (b) u:ky2 — ". | .'ﬂ - ._.-
() uv? =k -! (1\ 'll_v" :-1_... l. \ S P
9 Ify’« é . then /) (FBD '20_15,_&WL291'4, DGR 2015 (K.B +A.B)
(a) y: \R! N V==
T = (d) y* =kd
{10 'n%"z vlv =k, then (LHR 2014, D.G.K 2015) (K.B +U.B)
(a) u=wk? (b) u=vk?
(c) u=wk (d) u=vk

Four possible answers are given for the following questice. Tick (v ) the chrract -
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The thir proportlona orx-andy-Is;
(11) The third ional of x2and y?i

2

(K.B +A.B)

(GRW 2014, MTNM-ZUIE, D.GA2015;

(K.B +U.B)

(K.B +U.B)

(K.B +U.B)

(K.B +U.B)

(FSD 2014, SGD 2014, RWP 2015)

(@) % _ i) x*v2
4 ) - ) b |
©% [ O %
(12) The fou “f propartiondal vy of iy s leowis; .(FSD 2014, 15, RWP 2014)
¥ B : v
(a) Y - (b)
= I[N o\ X
[N e oo @ o
(13) Ifa:b=x:y, then alternando property is; (SGD 2014)
a b a X
(8) === (b) ===
Xy by
a+b x+ a-b x-—
(0 == (@ 2==2
X y X y
(14) Ifa:b=x:y, then invertendo property is;
a b a X
@ —-=-= (b) ==
Xy a-b x-y
a+b x+ b
@ === @ -2=2
y a X
(15) If% :%, then componendo property is;
a c a C
Q) —=—-— by —=——
@) a+b c+d 2 a-b c-d
ad a-b c-d
c) — d —=——
(c) ” (d) . ;r

| 1
L
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Q.2 Write short answers of the following _ 27 _
questions. Putk = 6 and x=3
Q) Define ratio and give one example. 27
Ans. See definition Page #87.  (K.B) 35 Te AN |
(i) Define proportion. L ((K.E} 4e
Ans.  See definiticn Page # 87. | AN vl
(iii)y  Defineldirect vartation: (X.R) 16
Ans.  See definiligniFaga £ e2. |\ L 9
(iv) _ Dafiie inverse variatisii. (K.B) , 16
—~ \n%. % SeS0efinitionPage # 93. y )
' J | V). | €ate theorem of componendo-dividend. Taking square root
| (K.B) .4
Ans. See theorem on proportion Pg # 103. =Y¥==3
(vi) ~ Given. (A-B) (viii) Given (A.B)
6:x::3:5
Required Uoc —
Value of x="? _8yv_3
Solution: u= _'V_
Product of extremes = product of means Solution:
6x5=73xX Here
30 _ Uo =
Ey :
=x=10 u=—— (i)
(vii) Given (A.B) v
X oc V2 For value of k
y Put u=8and v = 3 in equation (i)
X=27wheny=4 K
To find 8= 3
y=?whenx=3 a
Solution: =k=24
Here U= ﬁ
X oc y? v s
X = ky2 —)(l) Ef)r \{.a__l.['e ."J'I_ Y | _.? y .:.l'r L1 n._ ‘ .
- PUlK =24 'and o 2 12 &4 ecl=tion (i)
For value of k ) \ AR L
Putx=27andy=4 B \ 32 A0
27 = k(4 - ~ WV =
27 NV Y V=
—=K& | SAREEY -.f‘ \ : Result
1_6 AR ViAW v=2 whenu=12
Qr (s Jeddd=. ! (ix)  Let fourth proportional =x  (A.B)
YIS JRWE (LHR 2014, GRW 2017, BWP 2016)
' J [ _21 , According to given condition
- _16y 8:7::6:X

- Product of extremes = Product of means

8X=7x6
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Result:

’1
Fourth progortional = 2 BVE

4

(x) Let megi 0! opcrtl')r al'=x 1 (A B» -

(GRW 2(15| 17 =5D'20 16 MTN'Z015, 17,
BWP[2015)
- [ Aeccraina-togiven condition
SN 155 x - 49
- Product of means = product of extremes
x* =16x49
x* =784
Taking square root on both sides
X =28
Result:
Mean proportional = 28
(xi)  Letthird proportional =x  (A.B)
(SWL 2014, SGD 2014, D.G.K 2016)
According to given condition
28:4::4:X
Product of extremes = product of means
28x=4 x4

16
X= =
8

4
D X= —

7
Result:

Third proportional =

(xii)  Given (A.B)
X2
yoc—

~N |

z
y=28 when x=7,2=2
Required
Value of y =?

Solution: .

Given t‘.a Vot L “\

B ﬁ:t:c'
NN USRS
| J |\ For value of k

- Put y=28,x=7,z=2in equation (i)

2
ZSZkQ
2

28x 2 =49k

Ezk or k=;8 ,
49 T [~
Eoiyvalueofy. |

Puy _:? ir,equation (|)

_8x_8¢
771 7z
(xiii) Given data: (A.B)
Z oc Xy
z=36whenx=2,y=3
Required
72="
Solution:
Z oc Xy

z=kxy — (i)
For value of k
Putz =36,x =2,y =3in equation (i)

36=k(2)(3)
36

5 =X

6=k

For value of z
Put k = 6in equation (i)
Z =06xy
(xiv) Given data (A.B)

1
Wm;;
w=2 whenv=3
Required
Value of w="?
Solution:

1
Here woc —
\Y;

12%_(-?)- \J |

_ FLerILenf/ .
\ PUr W= 2, Vi= G m equatlon (1)
B
(3

2x9=K

18=k

For value of w

Put k =18 in equation (i)

W:18><i2
\'

N |

18

V2
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Q.3  Fill in the blanks -
. _ _(x+y)(C+xy+y?) —
0) The simplest form of the ratio NERYE is (K.3)
(i) Inaratiox:y;xiscalled - - (K.B)
(i)  Inaratioab:biscalled | ! ' (K.B)
(iv) Ina prJ!—)f)r._tio.n avD yoy:aand yard c_Lu:ed.' ' (K.B)
(V) Ina propo.‘_ti_or;_ n:qlm:n iganidmare called (K.B)
(Vi) In prhpostier 74 4 p:8, p = : (A.B)
\| V| M6 M 912, thenm= (A.B)
' wiii)  Ifxand y varies directly, then x = (A.B)
(ix)  Ifvvaries directly asu®, thenu®= (A.B)
(x) If wvaries inversely as p?, thenk = (A.B)
(xi) A third proportional of 12 and 4, is . (A.B)
(xii)  The fourth proportional of 15,6,5is . (A.B)
(xiii) The mean proportional of 4m°n*and p°is . (A.B)
(xiv)  The continued proportion of 4,m and 9 is . (A.B)
ANSWER KEY)|
i XY (ix) <
X-y
(i)  Antecedent (X) p°w
(iii)  Consequent ) 4
(xi) 3
(iv)  Extremes
(V) Means (i) 2
(i) 0=14 ~ Cixiii) - K e L2l -
(vii) m=8 7000 Un kel
viil) ky )L L
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Variations

SELF TEST

Time: 40 min

Meaikg| 75

Q.1  Four possible answers (A), (B), (C) &) to eactygiesuten Ar; given, Mir the

correct answer.
The thirdiploportiopai-af | x*/and ly4 is:'/

0 -

@\ A T ey
CSEa o L

X X
If 16, a and 4 are in continued proportion, then a is equal to:
(A) £20 (B) 8
(C) 164 (D) +12
Find x in proportion 4:x::5:15

75 4
(A) m (B) 3
©° (D) 12

4
Inaratio x:y,“y” called
(A) Relation (B) Antecedent
(C) Consequent (D) None
If E:lzk,then

vV oo

(A) U= wk? (B) u=vk® .
(C) u=w’k D) u=vk < |
If azb=x:y, then invertendo pyoperty | \ VOV AN
(A) a_:t{l“\r/_y A~ \ x \ \\ \B“ a—igz x—\ ;
@R\ |\ VL © 2-=Y
WINIZY a X
AS ‘X” and °y’ varies inversely and X =2 and k =6 then ‘y’ is:
(A) 3 (B) 12
(C) 312 (D)8

(7x1=7)
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Q.2

Q.3

()

(b)

Give Short Answers to following Questions. (5%2=10)

Find the third proportional of: a’ —b*,a—b

al’ /at-Jr-:'2 '
D | higg

If a:b=c:d,(a,b,c,d =0}, thei show thit
Ify varizs _i_l-:ve,_r.-sel.v'_is x!_and y =16 ,when x =5, 5o find x, when y=100.

r'f rda-ftne ratios a+3:7+a and 4:5 are equal.

If y varies jointly as x* and zand y = 6 when x = 4, z = 9. Write y as a function of x and z
and determine the value of y, when x =-8 and z = 12.

Answer the following Questions. (4+4=8)

VX+3+Jx-3 4

Solve the following by using componendo-dividendo property. 3 =3
X+3—X—

If

2/3
ac+ce+ea _{ace}

= E(a,b,c, d,e, f #0), then show that =
f bd +df + fbo | bdf

a_c
b d

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.

MATHEMATICS -10 130



